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Cluster V

Half Yearly EC Compliances
Oct.19-Mar.20




Specific Condition

Compliance

The maximum production shall not exceed
beyond that for which the environmental
clearance has been granted for the mine of
cluster V.

The production of coal from the mines of
Cluster V was within the granted EC limit in
the concluded financial year 2019-20.

Annexure 1- Coal Production data of Cluster
V in the last four years & in 2020-21 (till 30t
Sept., 2020)

The road transportation of coal during phase—I
should be by mechanically covered trucks. The
road used for coal transportation should be
developed with avenue plantation on both
sides.

No mechanically covered OEM is available
as of now. Presently, road transportation is
being done by covering vehicle with
tarpaulin.

Transportation of coal in Cluster V is mostly
internal.

1320 nos of avenue plantation have been
done alongside road on both sides for a
distance of approx. 4 kms from Shakti
Chowk to Mohlidih. At Tetulmari Colliery,
avenue plantation is present along a
distance of approx 500 m alongside the
internal road leading up to the public road.
Approx. 300 nos of trees are planted on
both sides of the public road for a distance
of approximately 2 kms from Naya more to
Kerkend More on the boundary of
Tetulmari, Sendra Bansjora, Loyabad,
Bansdeopur & Kankanee Collieries.

To cover the remaining portion of the
transportation roads & to increase the
density of the existing avenue plantation
along the both sides of public road, a
proposal for 560 gabion plantation is in
process.

A double row plantation over a constructed
platform of top-soil has been carried out in
2019-20 along Bansjora railway siding for a
length of 300 m.

» Tarpaulin covered coal transportation




in Cluster V of Bharat Coking Coal
Limited

V antation on the sides of public roads
along the mine boundaries of Sendra
Bansjora & Kankanee in Cluster V.

» Avenue plantation alongside the road
from Shakti Chowk to Mohlidih in
Cluster V.

> Avenue plantation alongside the
internal transportation road in
Tetulmari Colliery




> Plantation .car'ried ot along ‘
Bansjora railway siding in 2019-20

The company must give priority to capacity
building both within the company and to the
local youth, who are motivated to carry out
the work in future.

Training in fields ranging from ecological
restoration/plantation/Nursery
Development to health & safety apart from
the job related training are being imparted
to the employees within the company.
Capacity building in activities such as
Computer Skills, Stitching Skills, Handloom,
Handicraft, etc. is being carried out among
the peripheral populace.

Annexure 2- Details of recent training
programs conducted and pictures of
capacity building activities being imparted
to the local people

The details of Transportation, CSR, R&R, and
Implementation of environmental action plan
for each of the 17 clusters should be brought
out in a booklet form.

Transportation Details, CSR Details, R&R
Details and Implementation details of
Environmental Action Plan have been

maintained and updated in booklet form for
Cluster V.

Annexure 3- Transportation Booklet
Annexure 4- CSR Booklet

Annexure 5- R&R Booklet

Annexure 6- Implementation of
Environmental Action Plan

A study should be initiated to analyze extent of
reduction in pollution load every year by
reducing road transport.

The study to analyze extent of reduction in
pollution load by reducing road transport for
cluster V has been conducted by CMPDIL.

Annexure 7- Report of study on reduction in
pollution load by reducing road transport
for cluster V

The expertise available internationally should
be utilized for control of fire in Jharia
Coalfields and for their reclamation and to
further minimize time for fire and subsidence
control.

A Global EOI was floated for award of work
to international experts for control of fire.
However, no eligible bidders qualified. As of
now, no such advanced technology has
emerged to be effective in fire dealing in
Jharia Coalfields. Presently, fire dealing of




fiery coal is being done by excavating fiery
coal through Open cast mining. To speed up
the process of fire dealing so that the spread
of fire can be minimized/eliminated,
amendment in EC of Cluster V has been
secured vide J-11015/01/2011-IA.11 (M)
dated 30.05.2018 to increase the EC
capacity of Sendra Bansjora Colliery from
0.975 MTPA to 2.340 MTPA and that of
Kankanee Colliery from 0.624 MTPA to
1.190 MTPA.

The abandoned pits and voids should be
backfilled with OB and reclaimed with
plantation and or may be used for pisciculture.

The abandoned pits and voids are being

backfilled with OB.

Some of the abandoned pits are used by the
surrounding community as water reservoir
and for aquaculture.
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» Abandoned void as reservoir being
utilized by the local community for
aquaculture

BCCL may consider setting up a separate
management structure for implementing
environment policy and socio-economic issues
and the capacity building required in this
regard.

A full-fledged Environment Department,
headed by a HoD (Environment) along with
a suitable qualified multidisciplinary team
of executives has been established at the
Headquarters. At the area level, one
Executive in each area has been nominated
as Nodal Officer (Environment).
Management Trainees / Asst. Managers
(Environment) have also been deputed at
area level. A dedicated Executive of
Community Development cadre is also
deputed at area level. Inter-area inspection
mechanism for monitoring of EC/FC
Compliances has been introduced and an
Environmental committee has been
formed at area level which meets monthly.
At Headquarters level, an Environmental
Advisory Committee has been formed.

Capacity building at both corporate and
operating level is being done through
regular training programmes conducted




within company and at the leading centres
and institutes of the country.

Annexure 8- Environmental Management
Structure at BCCL & the list of the personnel
involved in environmental management
and the composition of Area Level
Environmental Committee along with their
qualifications in cluster V

9 The locations of monitoring stations in the | The locations of monitoring stations in
Jharia Coalfields should be finalized in | cluster V have been approved by Jharkhand
consultation with the Jharkhand State | State Pollution Control Board.

Pollution Control Board.
Annexure 9- Plan and Letter ratified by the
Regional Officer, Jharkhand State Pollution
Control Board

10 The smoke/dust emissions vary from source to | The work for “Source Apportionment Study”
source (fuel wood, coal, fly ash from TPPs, | has been awarded to NEERI, Nagpur.
silica from natural dust, etc) and a Source | Summer data and winter data have been
Apportionment Study should be carried out for | collected. A progress report has been
the entire Jharia Coalfield. submitted. Final Report is under

preparation.

Annexure 10- Work progress report of
NEERI, Nagpur for source apportionment
Study

11 Mineralogical composition study should be | The work for “Source Apportionment Study”
undertaken on the composition of the | has been awarded to NEERI, Nagpur.
suspended particulate matter (PM10 and PM | Summer data and winter data have been
2.5) in Jharia Coalfields and also quantified. | collected. A progress report has been
These studies would help ascertain source and | submitted. Final Report is under
extent of the air pollution, based on which | preparation.
appropriate mitigative measures could be | Mineralogical Composition Study is being
taken. carried out as a part of Source

Apportionment Study.

12 The proponent shall prepare time -series maps | Time series mapping of Jharia Coal Fields to
of the Jharia Coalfields through NRSA to | monitor fire is being conducted by NRSA.
monitor and prevent fire problems in the | Two time—series maps have been prepared in
Jharia Coalfields by Isothermal mapping | 2014 & 2018. Work has been awarded to
/imaging and Monitoring temperatures of the | NRSA for preparation of third time series
coal seams (whether they are close to | map.
spontaneous ignition temperatures) and based
on which, areas with potential fire problems
shall be identified. Annexure 11- Last Time-series map(2018) of

Jharia Coal Fields to monitor fire
13 Measures to prevent ingress of air | Presently fire dealing of fiery coal in cluster

(Ventilation) in such areas, to prevent restart
fresh/spread fires in other areas including in
mines of cluster V shall be undertaken.

V is being done by excavating fiery coal
through Open cast mining. To speed up the
process of fire dealing so that the spread of
fire can be minimized/eliminated,
amendment in EC of Cluster V has been




secured vide J-11015/01/2011-IA.11 (M)
dated 30.05.2018 to increase the EC
capacity of Sendra Bansjora Colliery from
0.975 MTPA to 2.34 MTPA and that of
Kankanee colliery from 0.624 MTPA to 1.19
MTPA.

Additionally, techniques such as sealing with
soil, trench cutting, water pool construction
over fiery areas, nitrogen flushing, etc. are
used for immediate control of fire.

14

Permanent /regular ambient air monitoring is
required for CO, CO2, Methane and its
homologues. Monitoring station, mobile
monitoring, should be established at suitable
location as the temp in the mine is high, in the
presence of CH4, the coal may catch fire.
Presence of Aromatic compounds should be
investigated as most of the aromatic
compounds are carcinogenic.

Regular monitoring for CO, CO;, Methane
and its homologues is done in the UG mines
of Cluster V.

15

Local institution/university  should be
contacted for such type of study. Exact
measurement for the presence of above gases
and their potential danger/harmful effect on
human should be assessed. ISM Dhanbad and
any local university could be contacted for
monitoring.

Mine Rescue Station, Dhansar has
conducted on regular basis in Cluster V the
monitoring of CO, CO2, Methane and its
homologues. ISM Dhanbad has also been
engaged in the monitoring and analysis of
CO, CO,, Methane and its homologues.

Annexure 12- Report of Mine Rescue
Station, Dhansar for Tetulmari & Mudidih
UG mines of cluster V.

16

The road transportation should be of
bigger/high capacity trucks. The road should
be strengthened to carry the load of high
capacity trucks.

Railway siding with silo loading will be
completed by December, 2015 as informed by
the proponents.

Transportation of coal in Cluster V is mostly
internal. Coal from Sendra Bansjora,
Tetulmari, Nichitpur, Kankanee &
Bansdeopur OCPs is transported to Bansjora
railway siding which is located within the
leasehold of Sendra Bansjora Colliery in
Cluster V itself. Smaller amount of coal
transportation to local and other consumers
is done through road.

The road transportation is being done by
high capacity trucks. The road s
strengthened to carry the load of high
capacity trucks.

The work order for installation of silo loading
system in Cluster V had been issued however
the work couldn’t be done due to problems
of land acquisition.

Annexure 13- Copy of the work Order of
Installation of Silo Loading




17 Master Plan for dealing with fire for next 12 | Fire in Jharia Coalfields is dynamic in nature
year which is under implementation, Details of | and the rehabilitation from the State Govt.
same from August 2011 till date year-wise | is delayed. Keeping in view the fire
should be provided. An Action Plan which is in | dynamics, liquidation of fire is being done
progress should be submitted to the Ministry. | through excavation of fiery coal through

Open cast mining. To speed up the process
of fire dealing so that the spread of fire can
be minimized/eliminated, amendment in EC
of Cluster V has been secured vide J-
11015/01/2011-IA.Il (M) dated 30.05.2018
to increase the peak EC capacity of Sendra
Bansjora from 0.975 MTPA to 2.34 MTPA
and that of Kankanee from 0.624 MTPA to
1.19 MTPA.

Govt. of India approved Master Plan for fire
dealing in Jharia Coalfields is under
implementation. The status of action taken
is uploaded on the official website of BCCL -
http://www.bcclweb.in/?page id=25902

18 Underground mining should be taken up after | As of now, no such UG mining is in operation
completion of reclamation of Opencast mine | which covers the area where Opencast
area after 15 years. mining is operational or was operational in

past 15 years.

In future, if any proposal comes, the
condition will be complied and it will be
ensured that the Underground mining is
taken up only after completion of 15 years
from reclamation of Opencast mine.

19 No mining shall be wundertaken where | No Underground mine is in operation in
underground fires continue. Measure shall be | underground fire condition. Open-cast
taken to prevent/ check such fire including in | mining is in operation to deal with fire by
old OB dump areas where the fire could start | excavating out fiery coal. To quench fire,
due to presence of coal /shale with sufficient | water sprinkling is also being done.
carbon content. Water quenching, grassing and biological

reclamation is done to control mine fires
including in old OB dump areas.

20 The rejects of washeries in Cluster =V should | There is no Coal washery in cluster V.
be sent to FBC based plant.

21 There shall be no external OB dumps. At the | Mining is being done in Cluster V as per

end of the mining there shall be no void and
the entire mined out area shall be re-
vegetated. Areas where opencast mining was
carried out and completed shall be reclaimed
immediately thereafter.

approved Mining Plan & Mine Closure Plan.
Progressive mine closure plan is being
implemented. There is no external OB dump.
Life of different mines of Cluster V as per EC
is as below:

S.No. | Name of the | Life of Mine as
mine per EC (in yrs.)

1 Nichitpur 10

2 Teulmari >30

3 Mudididh >30

4 Sendra Bansjora | 16



http://www.bcclweb.in/?page_id=25902

5 Kankanee 7
Bnasdeopur >30
7 Loyabad -

)]

End stage of the mine is yet to be reached.
Final mine closure plan will be prepared and
implemented five years before the end of the
mining.

Annexure 14- Mine-wise data regarding
progressive backfilling and reclamation for
Cluster V

22

There shall be no water body left at the end of
mining.

It is a post-closure requirement. End stage of
the mines is yet to be reached. Final mine
closure plan will be prepared and
implemented five years before the end of the
mines.

23

A detailed calendar plan of production with
plan for OB dumping and backfilling (for OC
mines) and reclamation and final mine closure
plan for each mine of cluster-V shall be drawn
up and implemented.

Mining plans consisting of detailed calendar
plan of production with plan for OB dumping
and backfilling (for OC mines) and
reclamation for four collieries, Sendra
Bansjora, Bansdeopur, Nichitpur and
Kankanee have been prepared and approved
by BCCL Board. For the rest of the mines,
mining plans are under draft by CMPDIL and
will be soon prepared and approved.
However, Feasibility reports of all the mines
have been prepared.

Progressive Mine closure plans as per the
guidelines of Ministry of Coal have been
prepared by Central Mine Planning and
Design Institute (CMPDI) for all the operating
collieries of cluster V and are being
implemented.

24

The void shall be converted into a water
reservoir of a maximum depth of 15-20 m and
shall be gently sloped and the upper benches
of the reservoir shall be stabilized with
plantation and the periphery of the reservoir
fenced. The abandoned pits and voids should
be backfilled with OB and biologically
reclaimed with plantation and or may be used
for pisciculture.

It will be done at the time of final closure of
mining activities.

Mines in the cluster V are at present active
and concurrent backfilling and reclamation is
being done.

The abandoned pits and voids are being
backfilled with OB.

Some of the abandoned pits are used as
water reservoir and for aquaculture by the
surrounding community.

25

Mining shall be carried out as per statuette
from the streams/nalas flowing within the
lease and maintaining a safe distance from the
Nalas flowing along the lease boundary. A
safety barrier of a minimum 60 m width shall
be maintained along the nalas/water bodies.
The small water bodies in OC shall be

Streams/Nalas, which are seasonal, flowing
within the lease, are being protected to the
extent feasible through check dams, stone-
pitching, embankments, regular
cleaning/de-siltation and proper gradient
maintenance to keep the natural flow in the
monsoon.




protected to the extent feasible and the
embankment proposed along water body shall
be strengthened with stone pitching.

OB dumps are being stabilized biologically
so that the erosion of the loose materials
can be minimized and the transportation of
eroded material in the streams/nalas can be
avoided. Three OB dumps in Cluster V
covering total area of 13.1 Ha have been
biologically stabilized. Three other OB
dumps of total 32.0 Ha have been taken up
for biological reclamation in 2019-20.
Bamboo plant saplings have been planted
along the jore in monsoon period of 2020-
21.

26

Active OB dumps near water bodies and rivers
should be re-handled for backfilling
abandoned mine voids. However, those which
have been biologically reclaimed need not be
disturbed.

Active OB dumps near water bodies shall be
re-handled for backfilling in the mine voids.
Two OB dumps of 8.0 Ha and 2.3 Ha areas at
Tetulmari and One OB dump of 2.8 Ha area
at Nichitpur have been biologically
reclaimed through the technique of three
tier ecological restoration and shall not be
disturbed.




27

Thick green belt shall be developed along
undisturbed areas, mine boundary and in mine
reclamation. During post mining stage, a total
of 1957.08 ha area would be reclaimed. The
total additional area under plantation would
be 939.17 ha (green belt of 76 ha, Ext. OB
dump 73.07 ha, backfilled area 300.35 ha,
other undisturbed area 489.77 ha) by planting
1878380 plants in 939.19 ha at a total cost Rs
7202.46 lakhs.

Plantation is being carried out in the
available spaces for creation of thick green
belt and to increase tree cover in Cluster V.
Three OB dumps covering total area of 13.1
Ha have been ecologically restored to create
thick green belts in Tetulmari & Nichitpur
collieries. Thick green belt is also developed
on the common mine boundaries of Sendra
Bansjora, Kankanee & Mudidih Collieries. In
2019-20, three OB dumps covering total
area of 32.0 Ha in Loyabad & Bansdeopur
Collieries had been taken up for biological
reclamation. In 2020-21, the gap filling and
maintenance of above 3 OB dumps planted
is under progress.

1320 nos of avenue plantation have been
done alongside road on both sides for a
distance of approx. 4 kms from Shakti
Chowk to Mohlidih. At Tetulmari Colliery,
avenue plantation is present along a
distance of approx 500 m alongside the
internal road leading up to the public road.
Approx. 300 nos of trees are planted on
both sides of the public road for a distance
of approximately 2 kms from Naya more to
Kerkend More on the boundary of
Tetulmari, Sendra Bansjora, loyabad,
Bansdeopur &  Kankanee  Collieries.
Plantation has also been carried out along
the quarry edges and at mine viewpoints.
Dormant OB dumps covering total area of
26 Ha in Mudidih & Loyabad Collieries have
been taken up for greening through grasses
and native shrubs in 2019-20.

Work order to Forest Dept. for plantation of
18500 plant saplings has been given out of
which 18000 is under riverside plantation




scheme and 500 bamboo gabion
plantations.

To cover the remaining portion of the
transportation roads & to increase the
density of the existing avenue plantation
along the both sides of public road, a
proposal for 560 gabion plantation is in
process.

A “Sneh Smriti Upawan” dedicated to the
memory of one’s ancestors and a herbal
garden is being developed at Sendra
Bansjora Office Complex. Plantation drives
have also been conducted in colonies and in
schools within and near the leasehold of

Cluster V to increase tree cover.
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28 The road should be provided with avenue
plantation on both sides as trees act as sink of
carbon and other pollutant.

29 Specific mitigative measures identified for the

Jharia Coalfields in the Environmental Action
Plan prepared for Dhanbad as a critically
polluted area and relevant for Cluster V shall
be implemented.

1320 nos of avenue plantation have been

done alongside road on both sides for a
distance of approx. 4 kms from Shakti
Chowk to Mohlidih. At Tetulmari Colliery,
avenue plantation is present along a
distance of approx 500 m alongside the
internal road leading up to the public road.

Approx. 300 nos of trees are planted on
both sides of the public road for a distance
of approximately 2 kms from Naya more to
Kerkend More on the boundary of
Tetulmari, Sendra Bansjora, loyabad,
Bansdeopur & Kankanee Collieries. To cover
the remaining portion of the transportation
roads & to increase the density of the
existing avenue plantation along the both
sides of public road, a proposal for 560

ocess.

An action plan has been prepared for
implementing measures to bring down the
pollution level in response to Dhanbad
being listed as a critically polluted area. The
action plan and its current implementation
status in Cluster V are annexed herewith as




Annexure 6.

30 The locations of monitoring stations in the | The locations of monitoring stations in
Jharia Coalfields should be finalized in | cluster V have been approved by Jharkhand
consultation with the Jharkhand State | State Pollution Control Board.

Pollution Control Board. The Committee stated

that smoke/dust emission vary from source to | The work for “Source Apportionment Study”
source (fuel wood, coal, fly ash from TPPs, | has been awarded to NEERI, Nagpur.
silica from natural dust, etc) and a Source | Summer data has been collected. A progress
Apportionment Study should be got carried | report has been submitted. Final Report is
out for the entire Jharia Coalfields. | under preparation. Mineralogical
Mineralogical composition study should be | Composition Study is being carried out as a
undertaken on the composition of the | partof Source Apportionment Study.
suspended particulate matter (PM10 and

PM2.5) in Jharia Coalfields and also quantified.

These studies would help ascertain source and

extent of the air pollution, based on which

appropriate mitigative measures could be

taken.

31 No groundwater shall be used for the mining | Groundwater is not being used for mining
activities. Additional water required, if any, | activities. Mine discharge water is being
shall be met from mine water or by |used for industrial purposes (water
recycling/reuse of the water from the existing | sprinkling for dust suppression, wet drilling,
activities and from rainwater harvesting | fire dealing, washing of vehicles, plantation,
measures. The project authorities shall meet | etc.)
water requirement of nearby village(s) in case | Water is also being supplied to nearby
the village wells go dry due to dewatering of | villages for domestic uses.
mine.

Mine Water Utilization data in Cluster V:
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32 Regular monitoring of groundwater level and | Regular monitoring of ground water is being

quality of the study area shall be carried out by
establishing a network of existing wells and
construction of new peizometers. The
monitoring for quantity shall be done four
times a year in pre-monsoon (May), monsoon
(August), post-monsoon (November) and
winter (January) seasons and for quality
including Arsenic and Fluoride during the
month of May. Data thus collected shall be

done in Cluster V through existing wells. To
collect the representative groundwater level
in the JCF area and its buffer zone, CMPDI
has established a monitoring network of 210
hydrograph stations (Dug wells). 4 dug wells
(Well Nos. A-3, A-16, A-27 & D-23) are
located in and around Cluster V area. The
study of CMPDIL revealed that water table is
in shallow depth and there is no significant




submitted to the Ministry of Environment &
Forest and to the Central Pollution Control
Board/SPCB quarterly within one month of
monitoring. Rainwater harvesting measures
shall be undertaken in case monitoring of
water table indicates a declining trend.

stress in the water table due to coal mining
activity.

Three tenders had been floated for
construction of new peizometric wells which
were unsuccessful. A fresh revised proposal
is under preparation for re-tendering.

Annexure 15 — Ground Water Monitoring
Report

33

Mine discharge water shall be treated to
meet prescribed standards before discharge
into natural water courses/agriculture. The
quality of the water discharged shall be
monitored at the outlet points and proper
records maintained thereof and uploaded
regularly on the company website.

Mine water discharge parameters in Cluster
V are in compliance with the prescribed
standards. The discharge quality s
monitored regularly at the stations
approved by Jharkhand State Pollution
Control Board and records are maintained
thereof. It is also uploaded on the company
website.

Annexure 16- Analysis report of Mine water
discharge by CMPDIL at the monitoring
point Approved by JSPCB

34

ETP shall also be provided for workshop and
CHP, if any. Effluents shall be treated to
confirm to prescribed standards in case
discharge into the natural water course.

Oil & Grease Trap-cum-settling tanks have
been Constructed at Nichitpur & Tetulmari
workshops to treat workshop effluents.

35

Regular monitoring of subsidence movement
on the surface over and around the working
area and impact on natural drainage pattern,
water bodies, vegetation, structure, roads, and
surroundings shall be continued till movement
ceases completely. In case of observation of
any high rate of subsidence movement,
appropriate effective corrective measures shall
be taken to avoid loss of life and material.
Cracks shall be effectively plugged with ballast
and clayey soil/suitable material.

At present only development districts are
operational at UG mines in Cluster V and no
depillaring is taken up. However regular
monitoring of subsidence will be undertaken
on commencement of depillaring.

Cracks developed due to the fire under
earth’s surface are filled with soil/suitable
material.

36

Sufficient coal pillars shall be left un-extracted
around the air shaft (within the subsidence
influence area) to protect from any damage
from subsidence, if any.

Sufficient coal pillars have been left around
air shafts as per the statuettes and DGMS
guidelines.

37

High root density tree species shall be selected
and planted over areas likely to be affected by
subsidence.

Plantation of high root density tree species is
being taken up in Cluster V as certified by FRI,
Dehradun.

Annexure 17- High root density tree
plantation certificate by FRI,Dehradun

38

Depression due to subsidence resulting in
water accumulating within the low lying areas
shall be filled up or drained out by cutting
drains.

It will be compiled in case of water
accumulation due to subsidence in Cluster V.

39

Solid barriers shall be left below the roads
falling within the blocks to avoid any damage
to the roads.

Sufficient barriers are left below the roads to
avoid any damage to the surface installations
and infrastructures as per the statuette and




DGMS guidelines.

40

No depillaring operation shall be carried out
below the township/colony.

At present only development districts are
operational at UG mines in Cluster V and no
depillaring has been taken up. The condition
will be complied at the time of de-pillaring.

41

The Transportation Plan for conveyor cum-—rail
for Cluster-V should be dovetailed with Jharia
Action Plan. Road transportation of coal during
Phase—I should be by mechanically covered
trucks, which should be introduced at the
earliest. The Plan for conveyor-cum-—rail for
Cluster V should be dovetailed with Jharia
Action Plan. The road transportation of coal
during phase-l should be by mechanically
covered trucks.

No mechanically covered OEM is available
as of now. Presently, road transportation is
being done by covering vehicle with
tarpaulin.

Transportation of coal in Cluster V is mostly
internal. Coal from Sendra Bansjora,
Tetulmari, Nichitpur, Kankanee &
Bansdeopur OCPs is transported to Bansjora
railway siding which is located within the
leasehold of Sendra Bansjora Colliery in
Cluster V itself. Smaller amount of coal
transportation to local and other consumers
is done through road.

42

A study should be initiated to analyze extent of
reduction in pollution load every year by
reducing road transport.

The study to analyze extent of reduction in
pollution load by reducing road transport in
Cluster V has been conducted by CMPDIL.

43

R&R of 5835 nos of PAFs involved. They should
be rehabilitated at cost of shifting to safe areas
at the cost of Rs 104024.9 Lakhs as per the
approved Jharia Action Plan.

Rehabilitation of affected families is being
done as per Jharia Master plan for fire &
subsidence affected sites and BCCL R&R
Policy.

BCCL families from fire affected areas in
cluster V are being shifted to Karmik Nagar,
Kusum Vihar and East Bassuriya colonies
which have been provided with the basic
amenities. So far 66 families have been
shifted to these quarters.

For, non-BCCL families, a fresh survey of
houses situated in fire and subsidence
affected areas has been carried out by Jharia
Rehabilitation and Development Authority
for allotment of houses for shifting. Total 78
such sites are located in Cluster V. All 78 sites
have been surveyed. The details are annexed
in R&R Booklet as Annexure 5.

44

A detailed CSR Action Plan shall be prepared
for Cluster V group of mines. Specific activities
shall be identified for CSR the budget of Rs.
242.7 Lakhs per year@ Rs 5/T of coal as
recurring expenditure. The 265.25 ha of area
within Cluster V ML existing as waste land and
not being acquired shall be put to productive
use under CSR and developed with fruit
bearing and other useful species for the local
communities. In addition to afforesting 250.57
ha of area at the post-mining stage, the waste
land /barren land within Cluster V ML shall be

CSR Action Plan of BCCL as a whole has been
prepared. An impact assessment study of CSR
works and evaluation of Project
“Swablamban”-Reeling & spinning training
project under CSR have been done by
National CSR Hub, Tata Institute of Social
Sciences, Mumbai.

CSR activities are also being undertaken at
area level as per EMP of cluster V. Two
villages namely Nagri Kalan and Ganduwa
Bastee have been identified for CSR works
through an integrated scheme. (Annexure




rehabilitated/reclaimed as forest/agricultural
land under CSR Plan in consultation with local
communities. Third party evaluation shall be
got carried out regularly for the proper
implementation of activities undertaken in the
project area under CSR. Issues raised in the
Public Hearing shall also be integrated with
activities being taken up under CSR. The
details of CSR undertaken along with
budgetary provisions for the village-wise
various activities and expenditure thereon
shall be uploaded on the company website.

18). Social institutes have been contacted for
third party evaluation of CSR activities
undertaken in Cluster V.

The status of implementation of the issues
raised in the public hearing of cluster V is
attached as Annexure 18.

45

Mine Closure Plan of Cluster -V is in draft
stage, the same should be submitted to
ministry.

Progressive Mine closure plans as per the
guidelines of Ministry of Coal have been
prepared by Central Mine Planning and
Design Institute (CMPDI) for all the collieries
of cluster V.

46

For monitoring land use pattern and for post
mining land use, a time series of land use
maps, based on satellite imagery (on a scale of
1: 50000) of the core zone and buffer zone,
from the start of the project until end of mine
life shall be prepared once in 3 years (for any
one particular season which is consistent in
the time series), and the report submitted to
MOEF and its Regional office at Bhubaneswar.

Land use pattern monitoring based on
satellite data is being done by CMPDIL every
three years. The last monitoring was done in
2017-18 for cluster V. Next monitoring will
be done in 2020-21.

Annexure 19- Land Use pattern map of
cluster V

47

A Final Mine Closure Plan along with details of
Corpus Fund shall be submitted to the Ministry
of Environment & Forests five year before
mine closure for approval. Habitat Restoration
Plan of the mine area shall be carried out using
a mix of native species found in the original
ecosystem, which were conserved in-situ and
ex-situ in an identified area within the lease
for reintroduction in the mine during mine
reclamation and at the post mining stage for
habitat restoration.

Final Mine Closure Plan will be prepared 5
years before the final closure of mines. The
mines of Cluster V have not reached the end
stage yet. Presently, approved progressive
mine closure plan is under implementation.

A roadmap for ecological restoration of the
degraded area for BCCL has been prepared
by Forest Research Institute, Dehradun
which is being implemented in cluster V.
Annexure 20- Restoration
Roadmap

Ecological

48

A separate environmental management cell
with suitable qualified personnel shall be setup
under the control of a Senior Executive, who
will report directly to the Head of the company
for implementing environment policy and
socio-economic issues and the capacity
building required in this regard.

A full-fledged Environment Department,
headed by a HoD (Environment) along with
a suitable qualified multidisciplinary team of
executives has been established at the

Headquarters. At the area level, one
Executive in each area has been nominated
as Nodal Officer (Environment).

Management Trainees / Asst. Managers
(Environment) have also been deputed at
area level. A dedicated Executive of
Community Development cadre is also
deputed at area level. Inter-area inspection




mechanism for monitoring of EC/FC
Compliances has been introduced and an
Environmental committee has been formed
at area level which meets monthly.

Capacity building at both corporate and
operating level is being done through
regular training programmes conducted
within company and at the leading centres
and institutes of the country.

Annexure 9- Environmental Management
Structure at BCCL & the list of the
personnel involved in environmental
management and the composition of Area
Level Environmental Committee along with
their qualifications in cluster V

49 Implementation of final mine closure plan for | Final Mine Closure Plan will be prepared 5
Cluster V, subject to obtaining prior approval | years before final closure of mines.
of the DGMS in regard to mine safety issues The mines of Cluster V have not reached the

end stage vyet. Presently, approved
progressive mine closure plan is under
implementation.

50 Corporate Environment Responsibility: a) The | A Corporate Environment Policy has been
Company shall have a well laid down | formulated and also uploaded on the
Environment Policy approved by the Board of | website.

Directors. b) The Environment Policy shall

prescribe for standard operating

process/procedures to bring into focus any
infringements/deviation/violation ~ of  the

environmental or forest norms/conditions. c)

The hierarchical system or Administrative

Order of the company to deal with

environmental issues and for ensuring

compliance with the environmental clearance

conditions shall be furnished. d) To have

proper checks and balances, the company shall

have a well laid down system of reporting of
non-compliances/violations of environmental

norms to the Board of Directors of the

company and/or shareholders or stakeholders | Annexure 21- Updated Corporate
at large. Environment Policy

B General Conditions by MOEF:

1 No change in mining technology and scope of | Mining technology and scope of working
working shall be made without prior approval | have not been changed in Cluster V.
of the Ministry of Environment and Forests

2 No change in the calendar plan of production | Mining plans consisting of detailed calendar

for quantum of mineral coal shall be made.

plan of production with plan for OB dumping
and backfilling (for OC mines) and
reclamation for four collieries, Sendra
Bansjora, Bansdeopur, Nichitpur and
Kankanee have been prepared and approved




by BCCL Board. For the rest of the mines,
mining plans are under draft by CMPDIL and
will be soon prepared and approved.
However, Feasibility reports of all the mines
have been prepared.

Four ambient air quality monitoring stations
shall be established in the core zone as well as
in the buffer zone for PM10, PM2.5, SO2 and
NOx monitoring. Location of the stations shall
be decided based on the meteorological data,
topographical features and environmentally
and ecologically sensitive targets in
consultation with the State Pollution Control
Board. Monitoring of heavy metals such as Hg,
As, Ni, Cd, Cr, etc. carried out at least once in
six months.

The locations of monitoring stations for
ambient air quality (PM10, PM2.5, SO2 and
NOx) in cluster V have been approved by
Jharkhand State Pollution Control Board. One
location is in core zone whereas three are in
buffer zone. Monitoring of heavy metals such
as Hg, As, Ni, Cd, Cr, etc are conducted in six
months.

Annexure 22- Environmental Monitoring
Report of Cluster V for Sept. 2020

Data on ambient air quality (PM10, PM 2.5,
SO2 and NOx) and heavy metals such as Hg,
As, Ni, Cd, Cr and other monitoring data shall
be regularly submitted to the Ministry
including its Regional Office at Bhubaneswar
and to the State Pollution Control Board and
the Central Pollution Control Board once in six
months. Random verification of samples
through analysis from independent
laboratories recognized under the EPA rules,
1986 shall be furnished as part of compliance
report.

Monitoring and analysis Data on ambient air
quality (PM10, PM 2.5, SO2 and NOx) and

heavy metals such as Hg, As, Ni, Cd, Cr and

other monitoring data are submitted to the
Regional Office of MOoEF&CC at Ranchi
(Earlier at Bhubaneswar) and to the State
Pollution Control Board and the Central

Pollution Control Board in six months along
with the half yearly compliance report of the
EC conditions.

Independent random verification of air
samples from all the four stations in core

and buffer zones of Cluster V have been

carried out by IIT(ISM), Dhanbad in 2019-20.

Annexure 23:- Report of the random
analysis of air samples by IIT(ISM), Dhanbad

Adequate measures shall be taken for control
of noise levels below 85 dBA in the work
environment. Workers engaged in blasting and
drilling operations, operation of HEMM, etc.
shall be provided with ear plugs/muffs.

Proper blasting techniques by designing a
suitable blasting pattern after actual field
observation is followed to minimize adverse
effects of ground vibration and noise.
Development of green belt around
infrastructure, colonies and in vacant land
have also been undertaken for arresting
dust and noise propagation. Ear plugs are
provided to the workers engaged in high
noise prone activities.

Industrial ~ wastewater  (workshop  and
wastewater from the mine) shall be properly
collected, treated so as to conform to the
standards prescribed under GSR 422 (E) dated
19th May 1993 and 31st December 1993 or as
amended from time to time before discharge.
Oil and grease trap shall be installed before
discharge of workshop effluents.

Oil & Grease Trap-cum-settling tanks have
been Constructed at Nichitpur & Tetulmari
workshops to treat workshop effluents.

The discharge quality is monitored regularly
at the stations approved by Jharkhand State
Pollution Control Board. Mine water
discharge parameters in Cluster V are in
compliance with the prescribed standards.

Vehicular emissions shall be kept under

PUC certificates of vehicles engaged in




control and regularly monitored. Vehicles used
for transporting the mineral shall be covered
with tarpaulins and optimally loaded.

transportation are collected.

Road transportation is being done by
covering vehicle with tarpaulin with no
overloading being allowed.
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Monitoring of environmental quality
parameters shall be carried out through
establishment of adequate number and type
of pollution monitoring and analysis
equipment in consultation with the State
Pollution Control Board and data got analyzed
through a laboratory recognized under EPA
Rules, 1986.

Monitoring of  environmental quality
parameters at the stations approved by
Jharkhand State Pollution Control Board is
being done by CMPDIL which is having a
NABET accredited laboratory.

Personnel working in dusty areas shall wear
protective respiratory devices and they shall
also be provided with adequate training and
information on safety and health aspects.

Dust masks have been provided to the
personnel working in dusty areas.

Regular training is provided to the workers
on health & safety aspects at GVTC, Sendra.

10

Occupational health surveillance programme
of the workers shall be undertaken periodically
to observe any contractions due to exposure
to dust and to take corrective measures, if
needed and records maintained thereof. The
quality of environment due to outsourcing and
the health and safety issues of the outsourced
manpower should be addressed by the
company while outsourcing.

IME and PME is done for the workers to
observe any contractions due to exposure to
dust and to take corrective measures and
records are maintained thereof.

The outsourced manpower is also covered
under it.

Annexure 24- Details of IME/PME done in
2020-21

11

A separate environmental management cell
with suitable qualified personnel shall be set
up under the control of a Senior Executive,
who will report directly to the Head of the
company.

A full-fledged Environment Department,
headed by a HoD (Environment) along with
a suitable qualified multidisciplinary team of
executives has been established at the
Headquarters. At the area level, one
Executive in each area has been nominated
as Nodal Officer (Environment).
Management Trainees / Asst. Managers
(Environment) have also been deputed at
area level. A dedicated Executive of
Community Development cadre is also
deputed at area level. Inter-area inspection
mechanism for monitoring of EC/FC
Compliances has been introduced and an
Environmental committee has been formed
at area level which meets monthly.

Capacity building at both corporate and




operating level is being done through
regular training programmes conducted
within company and at the leading centres
and institutes of the country.

Annexure 9- Environmental Management
Structure at BCCL & the list of the
personnel involved in environmental
management and the composition of Area
Level Environmental Committee along with
their qualifications in cluster V

12 The funds earmarked for environmental | The funds earmarked for environmental
protection measures shall be kept in separate | protection measures for cluster V are
account and shall not be diverted for other | allocated at area level and are kept in a
purpose. Year-wise expenditure shall be | separate head. Year wise expenditure details
reported to this Ministry and its Regional | are reported.

Office at Bhubaneswar.
Annexure 25- Environmental Expenditure
Details

13 The Project authorities shall advertise at least | Complied.
in two local newspapers widely circulated || - e e e—e e |
around the project, one of which shall be in et
the vernacular language of the locality &
concerned within seven days of the clearance
letter informing that the project has been
accorded environmental clearance and a copy
of the clearance letter is available with the
State Pollution control Board and may also be -
seen at the website of the ministry of 1 =
Environment & Forests at http://envfor.nic.in. ' -

|Il
o |

14 A copy of the environmental clearance letter | Complied
shall be marked to concern | Copy of the Environmental Clearance letter is
Panchayat/ZilaParishad, Municipal corporation | also displayed at Company’s

or Urban local body and local NGO, if any, from
whom any suggestion /representation has
been received while processing the proposal. A
copy of the clearance letter shall also be
displayed on company’s website.

website(www.bcclweb.in)
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15

A copy of the environmental clearance letter
shall be shall also be displayed on the website
of the concerned State Pollution Control
Board. The EC letter shall also be displayed at
the Regional Office, District Industry Sector
and Collector’s Office/Tehsildar’s Office for 30
days.

Complied.

16

The clearance letter shall be uploaded on the
company’s website. The compliance status of
the stipulated environmental clearance
conditions shall also be uploaded by the
project authorities on their website and
updated at least once every six months so as
to bring the same in public domain.

The monitoring data of environmental quality
parameter (air, water, noise and soil) and
critical pollutant such as PM10, PM2.5, SO2
and NOx (ambient) and critical sectoral
parameters shall also be displayed at the
entrance of the project premises and mine
office and in corporate office and on
company’s website.

Copy of the Environmental Clearance letter &
six monthly compliance reports of Cluster V
are uploaded and updated at every 6 months
on Company’s website.
http.://www.bcclweb.in/?page id=25895.

The monitoring data of environmental quality
parameters is displayed at the entrance of
the area office, mine office and in corporate
office and on company’s website.
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17

The project proponent shall submit six
monthly compliance reports on status of
compliance of the stipulated environmental
clearance conditions (both in hard copy and in
e-mail) to the respective Regional Office of the
Ministry, respective Zonal Offices of CPCB and
the SPCB.

Six monthly compliance reports on status of
compliance of the stipulated environmental
clearance conditions of cluster V is being
submitted regularly on time to the East-
Central Zonal Office of the MOoEF&CC,
respective Zonal Offices of CPCB and the
SPCB.

18

The Regional Office of this Ministry located at
Bhubaneswar shall monitor compliance of the
stipulated conditions. The Project authorities
shall extend full cooperation to the office(s) of
the Regional Office by furnishing the requisite
data/ information/monitoring reports.

Full co-operation is extended to the regional
office of the MoEF&CC in monitoring of the
compliance of the stipulated conditions.

19

The Environmental statement for each
financial year ending 31 March in For -V is
mandated to be submitted by the project
proponent for the concerned State Pollution
Control Board as prescribed under the
Environment (Protection) Rules, 1986, as
amended subsequently, shall also be uploaded
on the company’s website along with the
status of compliance of EC conditions and shall
be sent to the respective Regional Offices of
the MoEF by E-mail.

The Environmental statement for each
financial year ending 31 March in Form V is
submitted to the Jharkhand State Pollution
Control Board regularly on time.

The environmental statement along with the
half yearly compliance report are uploaded
on company’s website and are mailed to the
East-Central Zonal Office of the MoEF&CC.

Annexure 26- Copies of the Ilast
Environmental Statement submitted

Other Conditions by MOEF:

The above conditions will be enforced inter-
alia, under the provisions of the Water
(Prevention & Control of Pollution) Act, 1974,
the Air (Prevention & Control of Pollution) Act,
1981, the Environment (Protection) Act, 1986
and the Public Liability Insurance Act, 1991
along with their amendments and Rules. The
proponent shall ensure to undertake and
provide for the costs incurred for taking up
remedial measures in case of soil
contamination, contamination of groundwater
and surface water, and occupational and other
diseases due to the mining operations.

It is being Complied. The storage of material
is below the threshold limit attracting the
Public Liability Insurance Act, 1991.




ANNEXURE 1: COAL PRODUCTION OF CLUSTER V VIS-A-VIS EC CAPACITY FOR THE LAST FOUR YEARS

Coal Production in Year (In MTPA)

2016-17 2017-18 2018-19 2019-20

Unit Name

Nichitpur Colliery 0.652 0.241 0.779 0.606
Tetulmari Colliery 0.864 0.607 0.727 0.669
Mudidih Colliery 0.041 0.018 0.028 0.013
Sendra Bansjora Colliery 0.832 0.752 1.515 1.167
Kankanee Colliery 0.572 0.732 0.283 0.383
Bansdeopur Colliery 0.000 0.000 0.000 0.035
Loyabad Colliery 0.000 0.000 0.000 0.000
Total 2.961 2.350 3.332 2.873

2020-21 (Upto 30.09.2020)- 1.235 MT




Annexure 2: Details of special training programs for employees & capacity building activities for local
population

Date Topic of Training Venue No. of Trainers/Faculty
Trainees
07.03.2018 Nursery Development GVTC, Sendra, | 19 Officials from
Sijua Area , BCCL Environment Deptt.,BCCL
24.04.2019- Ecological Restoration | Sijua Guest House, | 100 Scientists from Forest
25.04.2019 for Integrated | Sijua Area, BCCL Research Institute,
Environmental Dehradun
Management in Coal
Mines

u 4 AL | AR SRS N :ﬁyh =
ERIREN N :
e R

‘fﬁ]\ 1 \\\ \)}’\ \\\ \\\\\\\\\

Stitching Training Handloom Training Centre at Nichitpur

Special Training on “Nursery Development” at GVTC, Sendra




Training on Safety aspects at GVTC, Sendra




Special Training on “First Aid” at GVTC, Sendra




Annexure 3 :

Fan
9,

%1108

TRANSPORTATION DETAILS OF CLUSTER V

SIJUA AREA

BHARAT COKING COAL LIMITED, DHANBAD

Updated for 2020-21




CATEGORIES OF TRANSPORTING VEHICLES IN CLUSTER V:

HEAVY VEHICLES:

Trucks/dumpers transporting coal

Dumpers transporting OB material

Fuel Tankers, Magazine carrying vehicles, etc.
LIGHT MOTOR VEHICLES:

Official movement vehicles

NP oW P

Personal Vehicles

COAL TRANSPORTATION:

Coal produced from the mines of cluster V is dispatched in two modes-

1. Road Transport through weighbridges
2. Rail Transport through railway sidings

Life cycle of Coal in Cluster V:

Coal mined out from Coal Crushed at Coal Handling Plant at
mines at Coal Dumps Sendra Bansjora

Transported to Consumers/Coal-washeries Transported to Consumers through rail
through road




Consumers- NTPC, Maithon Power Limited, Tata Power, DVC, SAIL, Adhunik Group of
Industries, Jai Balaji Steel, Haldia Power, CESC, Hard Coke & allied industries.

Weighbridges in Cluster V:

Three weighbridges are in operation in Cluster V of Bharat Coking Coal Limited -

1. Tetulmari electronic road weighbridge
2. Sendra Bansjora electronic road weighbridge
3. Kankanee electronic road weighbridge

Railway Sidings in Cluster V:

There is only one railway siding in operation in Cluster V of Bharat Coking Coal Limited-
1. Bansjora Railway Siding

PROGRESSIVE SECTOR WISE OFFTAKE REPORT 2020-21 (till Sept.,2020) (in Tonnes):
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OFF-TAKE OF SENDRA BANSIORA COLLIERY FOR THE YEAR 2020-202)

| MONTH AL wrL AUNUNIE | SAUCTION | UNKAGE | E-AUCTION UNYAGE TOTAL
wre W Wy W WY | romWin | rom W it W
AR aM6sas | auass BS236 | 1jaMad 31092 10
May AN010.36 49540 | 656 2007223
| JUNE 542628 350134 75 |
iy
= ::;: ;;.:_;.’-’,: :sﬂ 1:: @6s_ | o [T
— oy o i 191581 1553 54788 57
= — 1891 85 13634 | e2ethSs
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0.00
oeC 7.0
[
== 0
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TOTAL | 12086104 | 200953.97 0 14315511 10000 | 43615 | 26%.a8 nna 123634 | ssreas
OFF-TANE OF TETULMARS COLLIEAY FOR THE YEAR 2020-2021
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OFF-TAKE OF BASDEOPUR COLLIERY FOR THE YEAR 2020-2021
MONTH MOONIDIN MANUOA SAIL TATA TOTAL
ROM WII ROM Wil HOM Wi
APR 41704.82 54700 4225222
MAY 1679135 1713.80 1250523
JUNE 4452.14 2255.63 1080119 1851306
JULY 16102.49 834,15 19223.2 35159.84
AUG 18450.39 0.00 7256.03 25706.42
SERT 11757.83 0 129828 15057.11
ocCr 0
NOV 0
DEC 0
JAN a
£ [
MAR )
TOTAL 110259.02 5355.06 39580.4 155194.42




OFF-TAKE OF NICHITPUR COLLIERY FOR THE YEAR 2020-2021

JAONTH RAL RTPS EAUCTION | LINKAGE | E-AUCTION |  LINXAGE ExEA TOTAL
i WiV Wil Will WiV Vv WiV
AFR 211245 1796.58 ' 3909.03
MAY 1773015 | 453518 22265.33
JUNE 2491182 | 1063894 39550.76
LY 365839 £081.33 049,72 1455.08 47170.03
AUG 56094.39 27556 780.04 10516 95482,03
SEPT 76999.4 2024947 2334.98 108925 | 11947635
ocT 0.00
NOV 0.00
DEC 0.00
AN 0.00
13 0,00
MAR 0.00
TOTAL 22043211 | 838575 3115.02 0 3049,72 1455.08 119441 | 32785353
OFF-TAKE OF KANKANEE COLLIERY FOR THE YEAR 2020-2021
MONTH | MOONIDIH | MAHUDA SAIL TATA TOTAL
wi wih wi wn
APR 07481 | 0mR6Y | 1549 12548.34
MAY 285651 3200 00 148108 | 1483661 22181.29
JUNE 125049 1250.49
JuLy 2084 21 2044.21
AUG 1307 65 1540 08 284773
SUM 7972.34 2005 35 2685 A6 14561.55
ocT 0
NOV 0
DIC 0
JAN 0
FLB 0
MAR 0
TOTAL 12136.5 14924.03 | 10899.71 | 17677.37 55637,61




OFF-TAKE OF MUDIDIH COLLIERY FOR THE YEAR 2020-2021

MONTH MAHUDA TOTAL
ROM WIII
APR 1844.68 1844.68
MAY 0
JUNE 0
JULY 0
AUG 0
SEPT 0
ocT 0
NOV 0
DEC 0
JAN 1]
FEB 0
MAR 0
TOTAL 1844.68 1844.68
BCOL/SUUA AREA
Despatch details of NUW &LW COAL
Fig. in te.
[coLuery 2016-17 | 201738 | 201819 | 201320 | 2020-21 UPTO SEFT 20
[KANKANEE 396894 511904 | 358470 43€536 55638
W |MUDIDR 4219 19427 49060 21483 1844
Fwom 4561 155194
TOTAL 639090 | 631331 | 407530 | av2se0 212676
COLLIERY 2006-17 | 201718 | 201819 [ 201320 2020-21
SENORABANSIORA | 678138 | 897133 | 1569411 | 1188014 437436
NW  [NICHITPUR 568915 | 506840 | 856284 | 550651 327854
TETULMARS 922220 | 576734 | 779858 | 687582 131784
TOTAL 2169277 | 1980667 | 3205553 | 2426247 947084
[twsniw  |G.TOTAL | 2808367 | 2612018 | 3613083 | 2892827 | 1159750 ]

OB TRANSPORTATION: OB (Over-burden) generated is utilized in backfilling of quarried out
areas or dumping within the leasehold areas in cluster V. OB is not transported out. OB
carrying vehicles generally ply only on internal roads in coal-bearing areas.

MEASURES ADOPTED FOR ABATEMENT OF POLLUTION FROM TRANSPORTATION

Major Pollutants- Particulate matter, SOy NOx, HC




Pollution Monitoring & Control measures adopted in Cluster V-

1. Use of high capacity trucks in coal transportation to reduce the no. of trips.
2. Tarpaulin covered coal transportation to arrest the emission of particulate matter
from loaded coal.
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3. Strengthening and grading of temporary roads in coal-bearing areas to arrest dust
emission from the roads.

4. Regular water spraying on transportation roads through mobile water tankers to
arrest dust emission from the roads.

Details of Mobile Water Sprinklers in Cluster V:

Name of Unit No. of Mobile | Capacity
Sprinkiers/Water
spraying tankers
Tetulmari 2 11 unit of 28 KL & 1 unit Mist
Sprinkler of 28 KL
Nichitpur 3 1 unit of 12 KL & 1 unit Mist
Sprinkler of 28 KL
Sendra Bansjora 3 2 unit of 15 KL & 1 units of 20 KL
Kankanee 2 1 unit of 12 KL & 1 unitof 20 KL
Bansdeopur 1 1 unit of 18 KL

5. Avenue plantation along both sides of transportation road.




6. Plantation along Bansjora railway siding to arrest dust emission from loading
activities.

7. Provision of overhead water curtain at Sendra Bansjora to wet the coal loaded
vehicles to reduce particulate matter emission.




7. Provision of overhead water curtain at Sendra Bansjora to wet the coal loaded
vehicles to reduce particulate matter emission.

8. Monitoring Study through Central Mine Planning & Design Institute to analyze the
extent of reduction of pollution load by reducing coal transportation by road.

9. Regular checks to ensure vehicles engaged in transportation are having valid
“Pollution Under Control” Certificates.

10, Construction of perforated jute cloth curtain enclosure along Bansjora railway siding
to minimize the spread of particulate matter.




11, Provision of fixed water sprinklers all along Bansjora railway siding for dust
suppression.

Future planned Pollution Monitoring & Control measures in Cluster V-

1. Construction of a wheel washing ditch-cum-settling tank at Sendra Bansjora to make
the wheels of the vehicles dust-free before it gets on the public road.

2. Installation of real time PM jp analyzer at Bansjora railway siding for monitoring of
particulate matter emission.

3. Source apportionment study to analyze the major sources of pollution.
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BHARAT COKING COAL LIMITED (BCCL)

Bharat Coking Coal Limited (BCCL) is a Public Sector Undertaking engaged in
mining of coal and allied activities. It occupies an important place in as much as
it produces bulk of the coking coal mined in the country. BCCL meets almost
50% of the total prime coking coal requirement of the integrated steel sector.
BCCL was incorporated in January, 1972 to operate coking coal mines (214 Nos
operating in the Jharia & Raniganj Coalfields, taken over by the Govt. of India on
16th Oct, 1971) to ensure planned development of the scarce coking coal
resources in the country.

SCOPE

As per Schedule VII of New Companies Act 2013, the following should be the
Scope of Activities under Corporate Social Activities:

i) Eradicating hunger, poverty and malnutrition, promoting healthcare
including preventive health care and sanitation and making available safe
drinkingwater.

ii) Promoting education, including special education and employment
enhancing vocation skills especially among children, women, elderly, and
differently abled and livelihood enhancement projects;

iii) Promoting gender equality, empowering women, setting up homes and
hostels for women and orphans, setting up old age homes, day care centres
and such other facilities for senior citizens and measures for reducing
inequalities faced by socially and economically backward groups;

iv) Ensuring environmental sustainability, ecological balance, protection

of Flora and Fauna, animal welfare, agro-forestry, conservation of natural
resources and maintaining quality of soil, air and water;

v) Protection of national heritage, art and culture including restoration

of buildings and sites of historical importance and works of art; setting

up public libraries, promotion and development of traditional arts and
handicrafts;

vi) Measures for the benefit of armed forces veterans, war widows and
their dependents

vii) Training to promote rural sports, nationally recognized sports,
Paralympics sports and Olympic sports;

viii) Contribution to the Prime Minister’s National Relief Fund or any
other fund set up by the Central Government for socio-economic
development and relief and welfare of the Scheduled Castes, the
Scheduled Tribes, other backward classes, minorities and women;

ix) Contributions or funds provided to technology incubators located




within academic institutions which are approved by the Central
Government;
x) Rural development projects.

MAJOR CSRACTIVITIES OF BCCL

Bharat Coking Coal Limited (BCCL) is committed to good corporate
citizenship and makes constant efforts to build and nurture long lasting
relationships with members of the society in general and its peripheral
communities in particular.

The following activities have been carried out under the Corporation’s CSR
Programme-

1. Drinking Water Facilities: Provided deep bore wells, tube wells,
pumps/motors, open wells, in the peripheral villages of BCCL. Water
supply through pipeline & through water tanker is also provided to
the villages.

2. Education: BCCL adopts a multi-pronged approach to promote
quality education in backward areas. The measures taken by BCCL
comprise Construction, Extension, and Renovation of school buildings
etc to promote quality education in the nearby villages. BCCL is
Extending financial aid for educational facilities to Private Committee
Managed schools. Measures are taken to promote women literacy and
career development.

3. Health Care: BCCL Conducts medical/health camps for dwellers of
peripheral villages rendering free medical consultancy. CSR Clinics,
wellness clinics, artificial limbs centres are organised for the benefit
of the needy section of the society. Mobile medical vans are deployed
as special arrangement for medical services.

4. AIDS awareness camps are organized as special drive to develop
awareness and to render free consultancy.

5. “Ek Jagaran Jeevan Shaili"- A Life style Management Programme is
being organised for de-addiction from ill habits of life style such as
consuming tobacco, alcohol etc. Occupational health awareness
programmes are also organised.




6. Sports & Culture: Various activities are organised to propagate
sports and culture. Sports/games items and instruments are also
provided. To promote sports, children parks have been constructed.

7. Village adoption: Lahbera, a SC/ST village in Dhanbad has been
adopted for its all-round development and a number of development
activities have been carried out.

8. Other Welfare Activities: This includes Construction / renovation of
Community Halls, construction / repair of roads, construction of
Health-sub centres, construction of drain, construction of Chhat Ghat
in the ponds, Construction of Boundary wall, providing Choupal for
community gatherings, Installation of road side Water Kiosks during
summer etc. During winter, Blankets are distributed among poor
sections of the society.

SOURCE OF FUND

The fund for the CSR should be allocated based on 2% of the average net
profit of the Company for the three immediate preceding financial years
or Rs. 2.00 per tonne of Coal Production of previous year whichever is
higher.

ACTION PLAN FOR CORPORATE SOCIAL RESPONSIBILITY

As per the EC Granted to Cluster V:

“A detailed CSR Action Plan shall be prepared for Cluster V group of
mines. Specific activities shall be identified for CSR the budget of Rs.
242.7 Lakhs per year@ Rs 5/T of coal as recurring expenditure. The
265.25 ha of area within Cluster V ML existing as waste land and not
being acquired shall be put to productive use under CSR and developed
with fruit bearing and other useful species for the local communities. In
addition to afforesting 250.57 ha of area at the post-mining stage, the
waste land /barren land within Cluster V ML shall be rehabilitated/
reclaimed as forest/agricultural land under CSR Plan in consultation with
local communities. Third party evaluation shall be got carried out
regularly for the proper implementation of activities undertaken in the
project area under CSR. Issue raised in the Public Hearing shall also be
integrated with activities being taken up under CSR. The details of CSR




undertaken along with budgetary provisions for the village-wise various
activities and expenditure thereon shall be uploaded on the company
website every year. The company must give priority to capacity building
both within the company and to the local youth, who are motivated to
carry out the work in future. CSR should be Rs 4.6 Lakh for cluster-V for
year 2012-13 and thereafter. Social Audit should be carried out for CSR
for its actual implementation.”

The EMP (Environment Management Plan) contained the following:

S.N| HEAD OF WORKS | CSR expenditure to be done per year in Rs.

lakhs
Z(i‘.lzi 22%2 2013-14 2014-15 | 2015-16
1 [Education facilities 40.00 | 45.00 35.00 40.00 40.00
including grant of
schools, providing

education kits, running
of schools etc.

2 ater Supplyand | 30.00 | 35.00 45.00 30.00 30.00
rain-water
harvesting works,
wells, ponds, hand
pumps and tube
wells

3 ealth 3 Care 20.00 | 20.00 10.00 20.00 20.00
an
vaccination,
awareness camps,
mobile medical
camp,
Immunization,
medicine etc.

"4 Environment 825 | 825 1825 | 8125 8.25
Protection
i.e. plantation etc.

5 Social Empowerment, 10.00 @ 10.00 10.00 10.00 10.00

Like Community
centre, Literacy
drive, shopping
complex.




Infrastructure
Development like
road, bridge,
repairing of school,
drains, electric line
etc.

20.00

10.00

10.00

20.00

20.00

Sports  Culture like
village stadium, grant to

village sports body,
organizing sports meet

3.00

3.00

3.00

3.00

3.00

Grant to NGO for
community

development

5.00

6.30

6.30

5.00

5.00




Implementation Status

Health Care:2020-21

BHARAT COKING COAL LIMITED
CSR CAMP AT REGIONAL HOSPITAL LOYABAD / DISPENSARY oF SiUA AREA

April-2020 to December 2020

SL No Month Date Camp Benificiries Reason
Due to covid pendamic, it was
1 Aprii-2020 e R NiL not possible l:eotganlsc any
2 May-2020 NIL NIL NIL type of Medical Camp at
3 June-2020 NIL NIL NIL Regional Hospital Loyabad /
4 July-2020 NIL NIL NIL Dispensaries/School and
5 Auguest-2020 NIL NIL NIL villages.
6 September-2020 NIL NIL NIL
7 October-2020 NIL NIL NIL
8 November-2020 NIL NIL NIL
9 December-2020 NIL NIL NIL
Total NIL NIL

Emel) o) v'oul 7ee Re por?-20/9

AGRS

)

CMO/AMO 1/C
RHL, Sijua Area-V
Dy. CMO/AMO
R. H.
X §iju:; ~a2a

Health Care:2019-20

BHARAT COKING coal LIMITED
CSR CAMP AT REGIONAL HOSPITAL LOYARAD ARISPENSARY QESHUA IMER

April-2019 to March 2020
SL No Month Date Camp Benificiries
1 April-2019 04.05.2019 Diabetic camp B
> |may-2019 23.05.2019 Lipid profile camp 16
3 June-2019 10.06.2019 Uric Acid camp 23
a July-2019 18.07.2019 Pulmonary function test Camp NIl
5 |Auguest-2019 05.08.2019 Blood uria test camp 25
August-2019 15.08.2019 __ |Camp of Sijua Stadium 22
6 September-2019 24.09.2019 Cardiology Camp at R.H.Loyabad 97
7 October-2019 NIL NIL 0
8 November-2019 NIL NIL 0
9 December-2019 NIL NIL 8}
10 January-2020 NIL NIL o
Diagnostic Camp by RHL in Loyabad, Lipid 75
11 February-2020 18.02.2020 profile, Blood Sugar, Spirography, General
Health Check-up
School Health Check-up Camp, Blood 83
12 |February-2020 29.02.2020 grouping, Eye check-up, Dental Check-up &
General Health Check-up
NIL (4]
13 March-2020 NIL
Total of Beneficires 350

Voo A g

/\?" CA
CMO/AMO 1/C

RHL: Sijua Area-V
Dy. CMO/AMO
\._,. B

L Sijua ~iea
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FINANCIAL ASSISTANCE 10 pCM SHOOLS FOR THE PERIOD Jan 2019 TO March 2019 (FY 2018-15)

Rate of Mnancial asst, & No. of toachers
No.of
eligible
Name & Lo Under . Graduate | Graduate
Lo, Private Commitae. |41 | Graduate | Oricunte | "L ey’ | o Ea | Amotamanotey
Msnaged Schools :":::""; Reseeat. | PRSI | gy ggoor. | Ra.0cor. 819
ot PMUPT PMPT PWPT
L 1 3 a s ) 7 [
X AdarhHacianShiahy
., Fathahata Sendra-19 2 1 1 0 2 31500
‘ 2 |553.GpanKan,
Loyabed, 5 4 2 0 0 f 93000
3 |Sararwot 281 Vicya
Mangir, Nichtpor 2 2 ] 0 0 30000|
4 |Pandey Madrys
Vidyalaya Kaskaroe 5 2 3 0 ¢ * 79500
Shishu Vicya
S ) 5 4 1 0 (']
Marchr, Totuim s
— 76500
5 Sarvodaya Shishy —~
|Mandy, Sendra -
Bansjorz 4 4 0 (] 2 60000
Sarsswati Sewa
T |Sadan Vidyalava 3 0 3 Q 2
Kankares
. 43500
8 |PAmary Janta Seheet ‘
Sendra No§ 1 1 0 0 0 1
¢ |Lswmi Devi Vidya
[Mandi Loyabad 4 2 2 0 g £3000
10 |Panda Kanak Madya
Vidraloya Loyanac
Coke Plat 2 2 0 0 0 30000/
11 [Bang'a Primary
School, Loyabad a 3 0 a 1] 43000
12 [Urdus Primary )
| |Schooi Kaskanee | 1 1 a [ 0 15
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Covd Page-2-Sha
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15 m' Tewbma 1 3 [ 0 ] 45000]
" | Jarsa Janerdan B

Vidya

Mandie, Tetu'nan 3 2 1 0 0 46500
59 Inttien Gandhi Smarak 3

(Vidys

Mandw, Tetunad 3 3 3 0 0 4 .

Total 54 & 17 0 o 829500
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Major CSR activities undertaken in Sijua Area (Cluster V) in previous Years:

2013-2014:

1. Construction of one library hall for Nehru Mahawvidyalaya, Tetulman

2. Construction of two classrooms for Nehru Balika Uchha Vidyalay,
Tetulmari

3. Financial assistance for providing computer at Ambedkar School,
Loyabad

4.Repair & Maintenance- Balika Uchaa Vidyalay Mudidih, Sijua Area

2014-2015:

1. One day Sustamable Development Awareness programme at Sijua

areca

2015-2016:

1. Construction of toilets in various schools m Paschimi Singhbhum
including subsequent maintenance of 5 years under Swachh Vidyalaya
Abhiyan by BCCL under CSR

2. Construction of two classrooms of Saraswathi Shishu Vidya Mandir,
Tetulman




Status of issues raised in the public hearing of Cluster V:

environmental protection near
Chandour Bastee in Tetulmari.
The residents of Chandour Bastee
should be rehabilitated as it is
close to Tetulmari mine.

S. Issues Raised Status

No.

1 Trees are planted but not cared Both the gabion plantation and block plantation
for and saved done in Cluster V have been throughout cared

after and has been well preserved as can be
verified through the pictures and inspection
report of gabion plantation by the forest Officials.
The preservation and maintenance of all the
plantation done is still continuing.

2 Public awareness should be Various initiatives have been taken such as
generated to preserve the trees awareness program mes in nearby schools on the
planted by BCCL. occasions such as Environment Day & Swachhta

Pakhwada to generate awareness. Moreover trees
have also been planted by Cluster V in nearby
schools, grounds and other areas.

3 Water Sprinkling frequency The frequency of water sprinkling by mobile
should be increased including in sprinklers has been increased for more effective
the night time. dust suppression.

4 The no. of water tankers should Sufficient no. of water tankers have been provided
be increased. in Cluster V.

5 Arrangements should be made Cluster V supplies water for domestic usage in the
for Drinking water. nearby villages.

A MoU has been signed between BCCL and
Jharkhand Govt. for mine water utilization by
converting Mine water to Drinking water.

6 BCCL spends too much money on | CSR activities are carried out as per the CSR policy
CSR activities. There should be of BCCL.
improvement in it.

7 Arrangements should be made Drill machines are fitted with wetting system
for control of dust emissions and/or dust extractor system to control the
during drilling operations. emission of dust during the drilling operation.

8 No work has been done for An area of 8 Ha has been ecologically restored

near Chandour Bastee in Tetulmari Collliery.
Water sprinkling is done on the roads and other
dust prone areas to suppress dust.

The rehabilitation work is under process as per
Jharia Master Plan.

Currently survey work of the affected families is
being done by Jharia Rehabilitation and




Development Authority.

9 Proper water spraying should be | Regular water spraying is done in Nichitpur. The
done in Nichitpur Township. roads in Nichitpur Township are also paved.
Controlled blasting operation Various provisions have been made in Nichitpur
which is carried out in Nichitpur such as lighting, water supply and Handloom
should be continued. training centre.

The quarried out area should be Road from Subhash Chowk to Azad chowk is
backfilled with OB and trees bitumen topped and very well maintained.
planted thereon. An ambulance is available in Nichitpur Colliery.
Road lights, community centres,

water arrangements, high schools

roads(from Subhash Chowk to

Azad chowk), ambulance should

be provided in Nichitpur.

10 Electricty, water and healthcare Electricity, water and healthcare facilities are
facilities should be provided. provided in Cluster V.

Healthcare and wellness camps are also organized
in nearby villages from time to time.

11 Sporting activities should be Games and sports are duly funded and promoted
promoted. in cluster V.

There is a well maintained football stadium in
Sijuain Cluster V.,

12 Dust pollution from blasting Controlled blasting and water spraying is done to
activities should be controlled. control dust pollution.

13 Covered transportation should be | Tarpaulin covered transportation is being ensured
done. to control dust pollution.

14 Closed UG mines should be Operation of mines is guided by company policy,
reopened. economic feasibility, safety and operational

convenience,etc.

15 Water should be ensured in Water is sufficiently available in Chandour pond.
Chandour Pond.

16 Loyabad weighbridge should be Loyabad weighbridge has been closed.
shifted.

17 There should be no shortage of Doctors, paramedic staffs and other healthcare

Doctors and paramedic staffs

personnels are deputed in Regional Hospital,
Loyabad in cluster V.,




ACTION PLAN FOR FUTURE CSR ACTIVITIES

. Integrated CSR activities in peripheral Nagri Kalan & Ganduwa villages
have been planned for 2020-21 in addition to the existing annual CSR
activities n operation in Sijjua Area.

. Plantation of fruit-bearing saplings in nearby villages.




Annexure 5 :

CLUSTER V

SUUA AREA

BHARAT COKING COAL LIMITED, DHANBAD

2020-21




1. REHABILITATION AND RESETTLEMENT PLAN

The cluster of mines has been dovetailed with the approved Jharia Action Plan
for dealing with fire, subsidence and rehabilitation of people. Master Plan for
dealing with fire, subsidence and rehabilitation within the leasehold area of BCCL
has already been approved by Government of Jharkhand & Government of India.

As per EC granted to Cluster V, R&R of 5835 nos. of PAFs are involved. They should
be rehabilitated to safe areas at the cost of Rs. 104024.9 Lakhs as per the approved

Jharia Action Plan.

2. Reguirement of land at Resettlement site;
A) For BCCL houses

The BCCL houses will be resettled in satellite townships with equivalent type of houses
in triple storey building. The weighted average plinth area o f the houses proposed to
be rehabilitated has been estimated at 48.09 sq m /house. Considering the amenities,
infrastructure, internal roads etc. to be provided in the township, requirement of
land for BCCL houses has been estimated at 34.30 Ha. (@ 160 m’ /House)

B) For Non BCCL Houses

(i) Private (Authorized)

Head of every family will be provided a plot of land measuring 100 sg.m. Considering
the amenities, infrastructure, internal roads etc to be provided in the township,
requirement of land for private authorized houses has been estimated at 82,94 Ha.
(@ 270 m*/house)

(ii)  Private Houses (Encroachers)

Encroachers will be provided with a house constructed on about 27 sq.m land in triple
storied building in the resettlement site. However provision of 11 sq. m of land has
been considered for construction of another room in future. Considering the amenities,
infrastructure, internal roads etc to be provided in the township, requirement of land
for encroachers has been estimated at 22.74 Ha. (@ 130 m%house).




3. CURRENT STATUS:
< BCCL families from cluster V are being shifted to Karmik Nagar, Kusum

Vihar and East Bassuriya colonies which have been provided with the
basic amenities. So far 66 families have been shifted to these quarters.

Karmik Nagar Rehabilitation Township for BCCL families

< For, non-BCCL families, a fresh survey of houses situated in fire and
subsidence affected areas has been carried out by Jharia Rehabilitation
and Development Authority for allotment of houses for shifting. Total 78
such sites are located in Cluster V. All 78 sites have been surveyed.



JRDA Site plan of Cluster V:

Fire & Subsidence Site Survey Report of Sijua Area

No. of Total No. Vacated
SNo, | COLLIERY SITE NAME s;g: Households ’:_"T;‘ i :,:a :;m - "’0‘ _
Surveyed ployees

1| TETULMARI | DIRECTOR'S 1/288

BUNGLOW/14 89 0 89
2 HIRAK & PVT, 2/289 118 0 118
3 NAYA MORE BASTI | 2/271 v 5 i
a BELDARIBASTI/11 | 2/264 % 1 P
5 CHANDORE BASTI/OB | 2/265 -~ = ol 2 1
3 CHANDORE WEST | 2/266 is 3 155




NO1/17

7 CHANDORE WEST 2/267
NO2/18 360458 0 418
8 DALAHI BASTI & BCCL | 2/268
QRS/01 113 0 113
9 HUTMENTS OF 2/269
RNS/15 27 0 27
10 MALLAH DHAWRA 2/270 236 0 236
11 PONDIHDIH BASTI/10 | 2/273*
NA
12 SUBSTATION RNS/16 | 2/274 24 0 24
13 NIMIAH DHOWRAH | 2/272 33 0 a3 4 2
14 WORKSHOP/06 2/275 30 0 30
15 | BANSDEOPUR | 8 NO. DHOWRA/08 1/261 238434 0 272 23 10
16 BSP OH OFFICE/14 1/262 48 0 a8
17 ELEC.SUB- 1/263
STATION/12 208 0 208
18 HARIJAN BASTI/01 1/264 90 56 34
19 INDIRA AWAS/11 1/265 73 0 73
20 MALLAH BASTI/02 1/266 80 24 56
21 15 NO. DHOWRA/13 | 2/227 59 0 59
22 4 NO COLONY/04 2/228 20 0 20
23 40 NO. DHOWRA/10 | 2/229 a4 0 44
24 7 NO 85P/07 2/230 92 0 92
25 BANSDEOPUR 2/231
COLLIERY/06 48 0 48
26 NEW COLONY/03 2/232 56 0 56
27 | KANKANEE S PIT AREA/01 2/233* NA
28 7 PIT AREA/O3 2/234 92 0 92
29 LOYABAD STATION 2/236
/05 29 2 27
30 RAILWAY QRS/06 2/237 a2 0 42
31 SENDRA 07 PIT/07 2/238 203 0 203
32 HANUMAN BAZAR 2/235 138 0 138
33 SOUTH OF 07 PiT/02 | 1/267 12 0 12
34 | LOYABAD 7/8 AREA/01 1/269 342 0 342
35 5 PIT AREA/09 1/268 3334133 0 466
36 8 PIT AREA/02 1/270 108 0 108
37 3 NO.AREA/08 2/239 63 0 63
38 6PIT AREA/10 2/240 354 0 354
39 CENTRAL 2/241
HOSPITAL/06 48 0 a8
40 COKE PLANT-1/14 2/242 170 0 170
41 COKE PLANT-2/15 2/243 482 0 482
42 IDGAH AREA/12 2/244 37 0 37
43 KANKANE BASTI/05 2/245 365 132 233
44 MADNADIH/03 2/246 503 114 389
45 NEW DRIFT /18 2/247 184 0 184




46 POOTKEE 2/248
BARRIER/19 95 0 95
a7 POOTKEE 2/249
COLONY/20 250 0 250
48 POWER HOUSE-2/17 | 2/250 194 0 194
49 | SENDRA 11 NO. COLONY/11 | 1/283 :
BANSIORA 11 0 11
50 13 NO. COLONY/13 | 1/284 70 0 70 31
51 GARERIA COLONY/15 | 1/285 65 5 s8 35 3
52 GARERIA 1/286 58
COLONY1/14 120 0 120
53 HABITATION WEST | 1/287 .
OF DB ROAD/12 = i %5
54 19 NO. COLONY/19 | 2/256* Demolished
55 21 NO. COLONY/21 | 2/257* 4 E
56 6PIT COLONY/04 2/258* NA 150
150
57 6PIT 2/260 4 s
COLONY/PAST/09 20 0 20
58 6 PIT COLONY/08 2/259 7 0 7] 12 .
59 BANSIJORA 2/261 -
VILLAGE/16 56 56 o]-
60 OFFICE COLONY 2/263 34 0 34| 54 54
61 10 No. COLONY 2/255 01 0 91| 7T 66
62 OCP OFFICE/02 2/262* 7
NA 7
63 | MUDIDIH 10 PIT COLONY/O7 | 1/271 200 0 200 | 18 3
64 JOGTA COLONY/13 | 1/272 289 0 289 | 25 6
65 LIPROSY AREA/09 1/273 15 0 15| 3 1
66 NEW SHYAM 1/275 39 12
BAJAR/12 351 0 351
67 NO. 04 PIT AREA/11 | 1/276* Demolished
NA
68 SHYAM BAZAR/O8 1/277 362 0 362 7 4
69 TETULMARI VILL/04 | 1/278 300 161 48| © 0
70 22/12 COLONY/05 2/252 252 0 252 34 24
7 KAJRI BAGAN 2/254 14 0 1 O 0
72 JOGTA UPPER 2/253 204 0 204 | 21 8
73 6/10 COLONY 2/251 105 0 105 | 23 14
74 NEPAI DHOWRAH 1/274 193 0 103 | 60 7
75 | NICHITPUR | NICHITPUR BASTEE 1/280 153 0 153
76 HARD COKE 1/279
BHATTA/03 NA
77 STAFF QTRS./04 1/281
NA
78 STAFF QTRS./05 1/282
NA
Total 9635 | 595 706 373
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CLUSTER V
SIJUA AREA

BHARAT COKING COAL LIMITED, DHANBAD

An action plan has been formulated for all the clusters of Bharat Coking Coal Limited. The salient features and its
implementation status for Sijua Area are tabulated below: -

IMPLEMENTATION STATUS OF ACTION PLAN FOR SUUA AREA




A} Al Existing drills are equipped with
dust contaimment or water injection
system. All new procurements of dritls
shall be with dust contamment
system

B) Cost Estimate-Excavation Deptt

€) Capitol indent: Excayation Deptt.

D) Approvals/Tender/ Work start and
commpietion E&M Deptt

Tetulmari, Nichitpur, Sendra
Bansjora, Bansdeopur & Kankanee
OCPs of Sijua Area

SL Type of Activities and Executing Responsibilities Action Taken as on 30,09.2020 Moved Proposal Proposal status

No. Action No. (If any)

1 Air Covered Transportation Letter for ensuring tarpaulin covered NA Tarpaulin-covered Coal
Pollution A) Responsibility of CISF personnel transportation of coaldoaded trucks transportation is being done
Control appointed at weigh-bridge will be to by maintaining a register for the —=
measures maintam a Register for tarpaulin same by the CISF personnel

covenng of coal loaded trucks appointed at weigh bridges has been
B} GMs of respectwe areas will insure the
sent to Assistant Commandant (CISF),
implementation of the above within
15 days of order/Action Plan released Sijua Area.
€} CMC Deptt: New contracts should Letter has been sent to all the
have penal provisions for violation of transporters  engaged in  coal
Environmental Guidelines transportation in sijua area to ensure
100% covered coal transportation
2 Permanent Pucca Transportation Road Transportation roads in Sijua Area NA NA
A) Roads under BCCL will be Paved/Black are located above coal bearing areas
topped in Non-Coal Bearing Area The roads over coal bearing areas are
B) Cost Estimate Area Cvil Engineer (4 regulatly graded and strengthened
Months)
€) Capital indent: Area Cwil Engineer (3
Months)
D) Approvals/Tender/ Work start and
compietion: Area Ciwvil Deptt, & CED,
HQ (12 Months)
3 Drilting with Dust extractor/wet drilling Wet drilling is being done in NA




SL

Type of
Action

Activities and Executing Responsibilities

Action Taken as on 30,09.2020

Moved Proposal
No. (If any)

Proposal status

Fixed Sprinkling arrangements at Siding
(preferably at height)
A) Fixed sprinklers shall be installed
B) Cost Estimate Suding in-charge & Area
E&M Manager, E&M Incharge
Washery (3 Months)
€) Copitol Indent: Colery Manager
&Area EEM Manager, Area Env
Engineer/ Project officer (Washery)
(2Months)
D) Approvals/Tender/ Work start ond
compietion: Area E&M Deptt. & MM
deptt, HQ (7 Months)

34 nos of rotating fixed water
sprinklers have been installed at
Bansjora Railway siding.

Overheod sprinklers ot Loading site

A) At loading points overhead water
showering arrangement shall be
provided

B) Cost Estimate Colliery Engineerf Area
E&M Manager (2 Months)

€) Capltal indent: Collwry Manager
EAres EEM Manager (2Months)

D} Approvals/Tender/ Work start and
compietion: Area E&M Deptt & Project
officer (7 Months)

Overhead water showering
arrangements have been Installed at
Sendra Bansjora Colliery to wet the
coal loaded vehicles going to both
the CHP as well as the weighbridge.

NA




Type of Activities and Executing Responsibilities Action Taken as on 30,09.2020 Moved Proposal Proposal status
Action No. (If any)
Mabile sprinklers/ Mist Sprinkler * Mobile Mist Sprinkler is operational NA
A) Mobile sprinkiers trips will be in Nichitpur Colliery.
increased and Mist sprinkiers will be
done
B) Cost Estimote: E&M Deptt , HQ(3
Months)
€) Capitol Indent: Area E&M Manager
(2Months)

D) Approvals/Tender/ Work start ond
compietion: MM deptt, HQ {6 Months)

Wheel washing ditches after weigh-bridge for | « A  proposal is in process for | o 718; dated Under budget
tire cleansing construction of wheel-washing ditch 31.08.2019 reappropriation

A) Wheel washing atrangement shall be arrangement at Sendra Bansjora,
provided at Wegh- Bridge site

B) Cost Estimate Colliery Manager &
Area Cwil Engineer (32 Months)

C) Capital Indent: Collery Manager,
Project ofticer & Area Cwil Engineer
(2Months)|

D) Approvals/Tender/ Work start and
completion: Area E&M Deptt. & MM
deptt, HQ (6 Months)

Enclosure of CHP/covered crushing e CHPs have been enclosed at NA

A} CHP/Crushers shall be covered Bansjora.

B) Cost Estimate: Area Manager
Transport & Area E&M Manager (2
Months}

€) Copital Indent: Collery Manager &
Project officer (2Months)

D} Approvals/Tender/ Work start and
completion: Area EEM Deptt. & MM
deptt, HQ (6 Months|




SL

Type of
Action

Activities and Executing Responsibilities

Action Taken as on 30,09.2020

Moved Proposal
No. (If any)

Proposal status

Grass covering over inactive OB dumps.

A) Inactive OB dumps shall be identified
and will be covered with grass

B) Cost Estimate: Area Enwironment
Engineer (2 Months)

€) Proposal: HQ Env Deptt {2Months)

D) Approvals/Tender/ Work start and
completion: HQ, Env Deptt (6
Months)

Grass covering work on 3 dormant
OB dumps (32 Ha) in Mudidih &
Loyabad Is being done.

NA

10

Building boundaries around railway siding
made of coconut choirs or Gl sheets.

A) Radway sidings will be surrounded
with boundaries of GI Sheets/Coconut
coir/lute Cloths

B) Cost Estimate: Siding in-charge & Area
Civil Manager (2 Months)

C) Caphtal Indent: Colliery Manager &
Project ofticer (2Months)

D) Approvals/Tender/ Work start and
completion: Area E&M Deptt & MM
deptt, HQ (6 Months)

Railway siding at Bansjora has been
provided with wind barrier,

NA

n

Introducing Bioswale as Pilot Project
A) Cost Estimate GM Cwvil, CED, HQ
B) Capdalindent: GM Cwil, CED HGQ
C} Approval/Tender/Work start and
completion: CED, HQ

As discussed with Enviranment Dept,,
HQ, the work of Bioswale is a pilot
project and (t has been already
planned in two other areas. It needs
not to be taken up in Sijua Area,

NA

NA




SL Type of Activities and Executing Responsibilities Action Taken as on 30,09.2020 Moved Proposal Proposal status
No. Action No. (If any)
12 Fiery coal/OB should be dumped in-pit/ * Water quenching arrangement has NA

wetted completely before transporting been made on the benches of Coal
A) Fiery cosl shall not be transported on and OB at Sendra Bansjora &
elevated OB dumps and shall be Kankanee, A fixed water sprinkler has
dumped |n-pit/ Sransported after also been installed for the same.
complete wetting
B) Project officer & Area manager
planning to site the locatson prior to
excavating tiery coal/OB
€) Water Pools to be used for drenching
of fire and wetling of tiery coal/08
D} Stoct instructions to be issued from
Functional Technical Directors.
13 Pollution under control Certificate to be e PUC centificates for the vehicles are NA
ensured by Transporter/ BCCL transport in- being collected to  ensure their
chorge existing validity dates.
A) CMC Deptr: To ke included in controcts
of transporter
B} Areo Transport In-Charge shall ensure
PUC (s issued to all piying vehicles
14 | inspection | AAQ Monitoring e AAQ monitoring is being done n Sijua NA NA
/ A) 39 Air and Nosse Monitoring Stations area by CMPDIL a1 the stations
Monitorin in JCF established in consultation with JSPCB
'3 B) Stations establshed in consultation
measures with JSPCB
/
Complaint
Redressal
15 coAaaQms, « Tender done, bid opened, evaluation NA

A) COAAQMS shall be instalied at
Jagjeevan Nagar

B) Cost Estimate CMPDIL, RIS, Dhanbad
(2 Months)

under process for award of work for
Installation of PM,,analyzers.




SL

Type of
Action

Activities and Executing Responsibilities

Action Taken as on 30,09.2020

Moved Proposal
No. (If any)

Proposal status

16

17

C) Capital indent: CMPDIL, RI-II, Dhanbad
(2Months)

D) Approvals/Tendet/ Work start ond
completion: CMPDIL, RI-Il, Dhanbad (6
Months)

Online PM10 Anolyser Online PM10 Analyzer
shall be instalied at Mines and Railway sidings
A) Cost £stimate: Area Environment
Manager (2 Months)
B) Caopital Indent: Colhery Manager
(2Months)
C) Approvals/Tender/ Work start ond
campletion: MM Deptt, HQ {6
Months}

Source Apportionment Study

Work awarded to NEERI, Nagpur on
12.05.2018

Monntoring work started

Fnal report shail be submitted in One year

The work of Source Apportionment
Study for the entire BCCL has started
and is being done by NEERI, Nagpur.
An Interim report has been
submitted.

NA

HQ Environment Deptt. review and report
the status of compliances to FDs and Board
*  Structured Meetings with All
Areas/washeres
* Inspection of Areas by HQ, Compliance
Team

The review and reporting of the
status of compliances to FDs and
Board is being done at HQ level

NA

NA




St Type of Activities and Executing Responsibilities Action Taken as on 30,09.2020 Moved Proposal Proposal status
No. | Action No. (If any)
18 All the areas to inspect each other’s progress e Inter-Area Inspection of EC NA * Inter- Area Inspection in
itored under Envir t Department, compliances is going on Sijua Area(Cluster V) being
Ha done by Katras
A) Schedule and teams already Environmental Committee.
formulated for Inspections
2
19 An Inspecting team to be formed consisting * A modification in Serial no.-19 of the NA NA
local activist/NGO for regular inspection of action plan has been sought.
above practices
A) Ares Envitonment Committee to be
formulated for monitoring of
Environment Compliances (1 Month)
20 | Water Township wise STP/ETP NA NA NA
Environm A) STP wili be installed in Koyla Nagar,
ent Jagjeevan Nagar with 2 MLD capacity

DMC will collect septage for whole
Jharia and Koyla Nagar, Bhuli
Township
B) Cost Estimate CED, HQ (3 Months)}
C) Capiral Indent: CED, HQ {2Months)
D} Appravals/Tender/ Work start ond
completion: CED HQ (12 Months)




St Type of Activities and Executing Responsibilities Action Taken as on 30,09.2020 Moved Proposal Proposal status
No. | Action No. (If any)
b3 1 Workshop effluents treatment * Oil & Grease traps have been installed NA
A) Oil & Grease Trap at Tetulmari and Nichitpur Workshops.
B) Cost Estimate: Workshop In-charge (2 | o work (s in progress for providing s,
Months} recirculating nature to make the 0&G
). Caplkit inidens: Workshop fcharge & trap fully functional by recirculating =)
Area Cwil Engineer (2Months)
D) Approvals/Tender/ Work start and the treated water for re-use at
completion: CED, HQ {8 Months) Tetulmari workshop.
22 Garland Droins/Retaining Walls around 08 e For the time being, construction NA

Dumps

A) Cost Estimate Area Civil Engineer &
Area Survey officer (2 Months)

B} Copitol Indent: Area Cwil Engineer,
Area Environment Manager & Area
Survey Otficer (2Months)

C) Approvals/Tender/ Work start ond
compietion: CED, HQ {8 Months)

of retaining wall is not feasible,




SL

Type of
Action

Activities and Executing Responsibilities

Action Taken as on 30,09.2020

Moved Proposal
No. (If any)

Proposal status

23

Others

Biodiversity
Plantation over OB dumps/Backfilled Areas/
Avenue & Boundary Plantation

A7 AT 7997 shall be developed in
all areas

To cover the remaining portion of
the transportation roads & to
increase the density of the existing
avenue plantation along the both
sides of public road, a proposal for
560 gabion plantation is in process,
Plantation work over OB dumps
covering an area of 32 Ha in Loyabad
and Bansdeopur is being done
through State Forest Department,
Plantation is also being done in the
existing Eco-restoration sites for gap
filling.

“Sneh  Smriti Upvan” is being
developed at Sendra Bansjora,
Approx. 81,500 saplings have been
planted within the leasehold of Sijua
Area in J7019-20. Around 2000
saplings have been planted in 2020-
21 so far, 1000 saplings have been
distributed among employees and
locals.

39

24

Mechanicol Sweeper

Propesal: CSR Deptt

Handed over to Dhanbad Municipal
Caorporation

To be done by the CSR Dept., HQ,
Koyla Bhawan.

NA

NA
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Chapter - |
Introduction

1.1 Genesis:

MOEF provided Environmental Clearance to the various mines of the Cluster J-
11015/01/2011-IA.1l (M) dated 11 Feb 13

As per the Environmental Clearance Conditions given by the Ministry of
Environment & Forest “A study should be initiated to analyse extent of reduction in
pollution load every year by reducing road transport of coal”. Therefore the present
study has been carried out to quantify the pollution load due to coal transportation.

1.2 Methodology:

In order to find out the pollution load due to coal transportation a Questionnaire
was developed by the Environment Division of CMPDI Headquarter and Regional
Institute —Il, Dhanbad. The Questionnaire was circulated to the various mines of
BCCL for collection of the requisite inputs for this study. The quantification of
pollution load for PM-10 has been carried out on the basis of the field visit, data
provided by BCCL officials and interaction with them.

1.3 General Information about the Cluster:
1.3.1 Brief Description:

Cluster V (7 mines of 4.854 MTPA (Normative) and 6.311 MTPA (Peak) production of
MTPA in a combined ML area of 1957.08 ha consists of Tetulmari(UG&OC),
Mudidih(UG&OC), Nichitpur OC, Sendra Bansjora(UG&OC) , Basdeopur(UG&OC)
, Loyabad , Kankanee(UG&OC) . These mines are taken over by BCCL from
private mine owners after nationalization through Coal Mines Nationalization Act,
1972-73. BCCL is the proponent of the cluster and it is under the administrative
control of Coal India Limited.
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1.3.2 Nature and Size of the Cluster:

Cluster-V group of mines of BCCL is a group of seven mines consisting of one
opencast mine, one underground mine with proposed OCP in the same leasehold,
four mixed operating mines and one closed mine in the Jharia Coalfield of the
Bharat Coking Coal Limited in the Dhanbad District of Jharkhand State.

The details of the mines showing normative/ peak productions, lease hold areas
and life are given in Table no. 1.1.
Table 1.1: Details of the Mines of Cluster -V

. Production Capacity (MTY) Lease Hold
SINo Name of Mine Normative Peak Area (Ha)

Tetuiman(UG&OC) 0.795 1.033 317.00
Mudidih(UG&OC) 1.553 2.019 378.05
Nichitpur OC 0.600 0.780 249.63
Sendra
Bansjora(UG&OC) 0.750 0975 258.12
Basdeopur(UG&0C) 0.678 0.879 104.72
Loyabad 0.000 0.000 499 .56
Kankanee(UG&OC) 0.480 0.624 150.00

4.854 6.311 1957.08

1.3.3 Impact of Fire Control on Ambient Air Quality:

Due to unscientific mining prior to nationalization there are unstable sites identified
in the BCCL. Out of 595 unstable sites identified in the Master Plan, 77 sites with an
area of 138.34 ha consisting of 5835 nos. of houses/families are affected. The
affected families will be rehabilitated in adjacent non coal bearing area at a cost

of Rs. 104024.9 lakhs.

1.3.4 Impact of Resettlement on Ambient Air Quality:

As per Jharia Action Plan (JAP) household will be shifted for implementation of
master plan. The reduction in number of households within the leasehold area of
Cluster will lead to reduction in generation of air pollutants due to reduction in

movement of man & materials apart from decrease in consumption of coal as a
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domestic fuel. As per Jharia Action Plan (JAP) household will be shifted as per for
implementation.

1.4 Meteorological Data

A meteorological data generated during 1% January 16 to 31 March 2016 has
been presented in this report .The micro meteorological set up was established at
the roof of BCCL Dugda Guest house and parameters like temperature, relative
humidity, wind speed and directions, cloud cover and rainfall were recorded. The

data were collected on hourly basis during the entire study period.

Generally, moderate winds prevailed throughout the study period. The wind
velocity ranged between = 0.5 m/s to 13.2 m/s. The seasonal average wind speed
was observed to be 0.69 m/s. Wind-roses were made by using latest WRPLOT

View of Lakes Environmental Software.

The analysis of wind pattern during the season showed that the predominant wind
directions were from North-West & West followed by North-East having
frequencies 15.71%, 11.45% & 4.67% respectively.The receptors located in the
Downwind directions i.e. SE and East from the dust generating sources are likely
to be affected. The dispersion of air borne dust during calm period (45% of time)
will be very poor and buildup of pollutant concentration during this period will occur.

The maximum temperature recorded was 39.3°C and the minimum was 6.2°C. The
daily average relative humidity values were in the range of 32.2 to 65.0%. The sky
was mostly clear during the study period. The average atmospheric pressure value
has been found to be around 732.3 mm Hg. Total 94.5mm rainfall was recorded
during the study period. The average rainfall during the season was found to be
1.04 mm.

s
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Table 1.2: SEASONAL WIND DISTRIBUTION
Period: 015' JAN."2016 - 31°'MAR.’2016

e Wind Velocity (m/s) & Duration (%)

<05 0.6-15 16-35 >35 Total

N 1.61 0.78 0.00 2.38
NNE 0.83 0.37 0.00 1.19
NE 317 1.47 0.05 4.67
ENE 0.41 0.14 0.00 0.55
E 1.10 0.69 0.00 1.79
ESE 0.50 0.37 0.00 0.87
SE 1.28 0.41 0.05 1.74
SSE 0.64 0.18 0.00 0.82
S 0.41 0.09 0.00 0.50
Ssw 0.28 0.05 0.00 0.32
sw 229 0.60 0.00 2.88
WSW 1.06 0.41 0.00 147
w 8.99 248 0.00 11.45
WNW 1.24 1.01 0.00 224
NW 11.47 422 0.05 15.71
NNW 2.1 0.73 0.00 2.84
CALM 4840 - - - 48.40
Total 4840 37.32 13.97 0.15 100

]
Job No.- 094214112 Cluster- V Page 5




F SEASONAL (01 ST JAN "16-31 ST MARCH "18) m&bmhml

Figure No.-1.1 Wind Rose diagram for the period 15 Jan to 315 March 2016
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Chapter - |l

Fugitive Dust Generation Due To Movement of Coal
2.1 Introduction

The coal produced moves to the consumers via Road & Rail. Coal from the mine face is
brought to the surface dumps and bulk of it goes to the nearby railway sidings for further
movement to the consumer- end through rail. The journey from the mine face to the
railway siding is covered by road. A portion of the coal produced by the mine directly
goes to the consumers via road. Transportation of coal by rail is an environmentally
better option than the road transportation. Road Transportation results in generation of
fugitive dust from road surface apart from other pollutants released due to consumption

of Diesel.

The fugitive dust generated due to coal transportation through road depend upon the
following factors:

1. Speed and Weight of the moving vehicles.

2. Silt Content of the Road Dust (Particles less than 200 mesh size is considered as
silt)

3. Silt loading of the road dust (Kg/m?).

4. Moisture Content of the dust lying on the road surface.

5. Ambient Temperature, Humidity & wind velocity.

The dust generation will be lower if the quantity of dust (silt loading) lying on the road
surface is minimum and the moisture content of the loose material lying on the road

surface is high.

2.2 Movement of Coal

Distance travelled by coal and subsequent release of fugitive dust during its journey
towards the consumer end has been described and dust load has been worked out for
the year 2013-14, 2014-15 and 2015-16.
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2.21  Dust generated per day (Kg/Day)
Table: 2.1 Dust Generation (Kg/day)
Nam | Year Location Distanc | Coal Daily Coal | Capacit | Vehicle Emissio | Pollution = Dust
eof efrom | Transferre | Productio | yof the | Kilomete | nRate | load* generate
the Faceto | d(Te) n (Te/Day) | Dumper | r forPM | Dust d Kg/per
Mine Siding Travelled | 10 ( | Generate  tonne
(Km) kg/VKT) | d Per Day
(Kg/day)
13-14 Bansjora Railway 1.80 1260031 3818.00 20.00 687.24 0.53 364.237
Siding
Total for 13-14 3818.00 364.237 0.10
14-15 Bansjora Rallway 1.80 1218852 3693.00 20.00 664.74 0.53 352312
g Siding
g Total for 14-15 3693.00 352312 0.10
E 15-16 Bans|ora Railway 1.80 731352 2216.00 20.00 398.88 0.53 211.406
3 Siding_
2 Total for 15-16 2216.00 211406  0.10
13-14 Bansjora Rallway 2.50 506882 1536.00 20.00 384,00 0.53 203.520
Siding
Total for 13-14 1536.00 203.520 0.13
[
% 14-15 Bans|ora Railway 2.50 451164 1367.00 20.00 341.75 0.53 181,128
S
£ Siding .
j Total for 14-15 1367.00 181128 0.13
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Nam | Year Location Distanc | Coal Daily Coal | Capacit | Vehicle Emissio | Pollution | Dust
eol efrom | Transferre | Productio | yofthe | Kilomete | nRate | load * generate
the Faceto | d(Te) n (Te/Day) | Dumper |r forPM | Dust d Kg/per
Mine Siding Travelled | 10 ( | Generate  tonne
(Km) kg/VKT) | d Per Day
(Kg/day)
15-16 Bansjora Railway 2.50 48517 147.00 20.00 36.75 0.53 19.478
Siding
Total for 15-16 147.00 19.478 0.13
13-14 Bansjora Railway 2.80 363228 1101.00 20.00 308.28 0.53 163.388
Siding
Total for 13-14 1101.00 163.388  0.15
14-15 Bansjora Railway 2.80 286570 868.00 20.00 243.04 053 128,811
Siding
S Total for 14-15 868,00 128.811 0.15
3
5 15-16 Bansjora Railway 2.80 618578 1874.00 20.00 524.72 0.53 278.102
g Siding
i Total for 15-16 1874.00 278.102 0.15
13-14 Bansjora Railway 0.20 557703 1690.00 20.00 33.80 053 17.914
Siding
Total for 13-14 1690.00 17.914 0,01
g 14-15 Bansjora Railway 0.20 638280 1934.00 20.00 38.68 0.53 20.500
=2 Siding
i Total for 14-15 1934.00 20.500 0.01
2
3 15-16 Bansjora Railway 0.20 831701 2520.00 20.00 50.40 0.53 26.712
% Siding
__g Total for 15-16 2520.00 26.712 0.01
! :E 13-14 Jogta Railway Siding | 0.20 0 0.00 20.00 0.00 0.53 0.000
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Nam | Year Location Distanc | Coal Daily Coal | Capacit | Vehicle Emissio | Pollution  Dust
eol efrom | Transferre | Productio | yof the | Kilomete | n Rate load * generate
the Faceto | d(Te) n (Te/Day) | Dumper | r forPM | Dust d Kg/per
Mine Siding Travelled | 10 ( | Generate  tonne
(Km) kg/VKT) | d Per Day
(Kg/day)
Total for 13-14 0.00 0.000 0.00
14-15 | Jogta Raitway Siding | 0.20 | 83425 | 253.00 | 2000 |506 | 053 | 2.682
Total for 14-15 253.00 2.682 0.01
15-16 Jogta Rallway Siding | 0.20 561658 1702.00 20.00 3404 0.53 18.041
Total for 15-16  1702.00 3800 o0

* In terms of PM 10 expressed as kg'day, ** Average distance has been cor

idered *** C

of Dumpers used in transportation of coal from face o siding

taken as 30Te, to Washery 20Te, and Outside Transport 15 Te. . #% Emission rate for PMy; has been taken from the S&T work (funded by MoC) carried out by

CMPDI during 2002-2007.
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2.3 Optimum Coal Transportation scheme in the Present Scenario:
Phase - | (for 10 + 05 Years)

As suggested by the Environmental Appraisal Committee, it is proposed to continue the
existing Road-Rail transport network system in view of the implementation of the Jharia
Action Plan(JAP) for 10 years and another 05 years gestation period after the
completion of the JAP for consolidation of the backfilled dug out fire areas and unstable
areas is required. Thus the period of 15 years, make the Phase — |. All mitigation
measures like covered trucks, green belting on either side of the road, enhanced water
sprinkling, proper maintenance of roads, removal of spilled materials etc shall be
adopted for 15 years with the existing road — rails transport system.

2.4 Conceptual Plan of Proposed Integrated Coal Transportation Network forthe
Cluster:

Phase - |l (after 15 Years):

As suggested by the EAC Members, BCCL shall implement conveyor —cum-rail
transport to avoid movement of trucks within the cluster for coal transportation in Phase
—II. Loading of coal by pay-loaders shall be discontinued.

During 2015-16, the combined daily coal production of the Cluster was 8459.00 tones
resulting in 3362 kg of daily fugitive dust generation. The dust (PM-10) generation rate
at present is 0.40 kg/te.

As a result of replacement of existing road transportation of coal by Conveyor to railway
siding will result in reduction of fugitive dust generation to the extent of 760189 kg/day
for daily coal production of 1912424 tonnes (6.311 MTY) during Phase -II.
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Table 2.2: Proposed Infrastructure for Coal Transportation (phase - Il)

P~ : i . . Proposed Transport
Cluster Mines :.,?‘ aos;;e.rai'tlon o Produczl':.?yc)apacny Infrastructure in
Phase - |
Vv Cluster -V 6.311 Coal transport by
Total 6.311= 1912424 tonnes | " siding
/Day

2.5 Conclusion:

On the basis of the study undertaken to assess the impact of coal transportation on
pollution load, the followings may be concluded:

Phase -1 :(2013-14 to 2028 -29):

1. During Phase — |, business as usual (BAU) scenario will prevail and the existing
road cum rail transport network system will be used for coal dispatch to the
consumers. During 2015-16, the combined daily coal production of the Cluster
was 8459.00 tones resulting in 3362 kg of daily fugitive dust generation. The
dust (PM-10) generation rate at presentis 0.40 kg/te.

2. The generation of fugitive dust due to transportation of coal by road can be
further reduced by enforcing covering of loaded trucks, periodical removal of
loose materials lying on the road surface and black topping of coal transportation
roads.

3. Avenue plantation, effective wetting of the road surface and proper maintenance
of roads will further result in mitigation of the impact of road generated dust on
ambient air quality.

4. Better road condition, by the use of Mechanical Sweeper or vacuum cleaner dust

generation may be minimized.
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Phase - Il :( From 2029-30 Onwards):

1. As a result of replacement of existing road transportation of coal by Conveyor to
railway siding will result in reduction of fugitive dust generation to the extent of
760189 kg/day for daily coal production of 1912424 tonnes (6.311 MTY) during
Phase -II.

2. During Phase —ll, dust load will further reduce due to quenching of mine fire and
domestic coal consumption after resettiement of general population dwelling
within the command area of cluster, as a result of implementation of Jharia

Action Plan. It will result in significant improvement in ambient air quality.

3. Coal Production Vs. Dust Generation due to Road Transportation is presented
below:

Table2.3: Coal Production Vs. Dust Generation due to Road Transportation

Year Coal Production Dust
(Te/day) Generation(Kg/Day)
2015-16 (By Road transportation) 8459.00 3362
2029-30 (Considering peak production
and all the coal transported through 1912424 760189
Road)
2029-30(By Conveyor Transportation) 1912424 0
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Reduction in Dust Load (Kg/day)

2500000.00
> 1912424 1912424
c‘-' 2000000.00
2 1500000.00
= 100000000 760189
X 00060 845900 3362 - 0
3 0.00
E— 2015-16 (By Road 2029-30 (By Road 2029-30(By Conveyor
S transportation) transpartation) Transportation)
S

Dust Generation (Kg/Day)
® Coal Production (Te/day) ® Dust Generation{Kg/Day)

Figure 2.1: Presentation of reduction in dust generation due to replacement of Road transportation by
Conveyor system.

s
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Annexure 8:

ENVIRONMENTAL MANAGEMENT STRUCTURE OF SUUA AREA

(O

[ PROJECT OFFiCER |

T |

. |
- |v " 4

l SAFETY OFFICER | MT (ENV

List of officers associated with the Environmental Management activities in Cluster V:

S. No. Name Designation Educational Qualification

1 Rajesh Ranjan Asst. Manager (Env.) B.Tech (Environmental Engineering)

2 Anant Vijay Kumar | Asst. Manager (Env.) M.Tech (Environmental Engineering)

3 Paramjeet Ranjan | Asst. Manager (Community Masters(Rural Development)
Development)

4 B.N. Prasad Sr. Manager (Mining) Diploma (Mining)

5 S.K. Manna Manager(Mining) Diploma (Mining)

6 Ramu Prasad Deputy Manager(Mining) B.Tech (Mining)

7 Abhishek Kumar Deputy Manager(Mining) B.Tech (Mining)

8 U.Toppo Sr. Manager(Mining) B.Tech (Mining)

9 Mehul Solanki Assist. Manager (Mining) B.Tech. (Mining)




Composition of Area Level Environmental Committee of Cluster V

S. No.

Designation of the member

General Manager

Addl. General Manager

Area Manager (Environment)

Area Manager (Safety)

Area Manager (Planning)

Area Manager (Excavation)

Area Manager (Personnel)

Area Manager (Civil)

O (NO LN WIN|F

—_ ||

Area Manager (E&M)




Annexure 9- Plan and Letter ratified by the Regional Officer, Jharkhand State Pollution Control Board

@

Ph: 0326-2204933

s HREUE 9 TguYT =T gug
&2  Jharkhand State Pollution Control Board
o HIG-1, Housing Colony, Dhanbad-826001
LetterNo....\‘Zrém Datedé’Ia'/B.
From,

Regional Officer,
D hanbed

HOD (Envt.),

M/s. B.C.C.L.,

Koyla Bhawan, Koyla Nagar,
Dhanbad.

Sub: Fixing up monitoring station/Sampling location of Air, Water & Noise.
Sir,

With reference to you letter no. GM(Env.VF-JSPCB/2013/783, dt.
06.07.2013 We have approved Air, Water & Noise monitoring Station/Sampling location
after verification and return a copy of the map.

Encl-A/a.
Your’s faithfully,

e G L
( Dinesh Prasad Singh)
Regional Officer.

Copy to: The Member Secretary, Jharkhand State Pollution Control Board for information
& enclose a copy of the map for necessary action.
Encl-A/a.

(Dinesh Pd. Singh)
Regional Officer.

Printed by Sandip
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Annexure 10- Work progress report of NEERI, Nagpur for source apportionment Study

Progress Report
1*' Phase Air Monitoring report for

“Source apportionment of ambient air
particulate matter in Jharia coalfields region,
Jharkhand”

Sponsor

Bharat Coking Coal Limited (BCCL)

CSIR-National Environmental
@ Engineering Research Institute,
Nagpur NEERI
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1. Introduction

1.1 Project Background

Bharat Coking Coal Limited, a subsidiary of Coal India Limited, has been operating the
majority of the coal mines in the Jharia coal field regions since its inception in 1972. Jharia
coal mines are special for its low ash content and high calonfic value coals. Therefore, they
are often used directly in iron and steel plants for metal oxide reduction after washing.
Although these coal mines are highly priced for their high quality coal, they are notorious for
their mine fires, which causes lot of fugitive gaseous and PM emissions. Hence, Jharia region
has been under scrutiny by various public authorities and common public with a vision to
mmprove the ambient air quality.

Various sources contribute to high particular matter concentration in the Jhara region:
vehicles, mining activities, re-suspended dusts, fugitive emissions, fuel oils, household LPGs,
etc. The percentage contribution of these factors in the ambient depends exclusively on the
economic activities of that particular region. In order to mmprove the existing ambient air
quality, the major sources of PM emissions first need to be identified. Hence, the
environmental clearance committee of MoEF has directed BCCL to conduct a source
apportionment study for particulate matter. In this context, BCCL has approached CSIR-
NEERI to conduct a source apportionment study of ambient air particulate matter in Jharia
coalfields region in order to quantify the various sources PM emissions and suggest an

effective environmental management plan.

1.2 Project objectives

The major objective of the study is to assess the current ambient air quality, sources
of air pollution and propose the priorities for the actions for improvement of air quality, The
study to mclude the entire Jhana Coalfield along with area up to 10 Km from the penphery /
boundary of BCCL mines.

The detailed objectives are as following:

i.  Ambient Air Monitoring

v Monitoring of ambient air quality at selected receptor locations for pollutants including
PM10, PM 2.5(limited), SO2, NOx, PAHs to establish the status of the air quality in
Jharia Coalfields along with area up to 10 KM from the penphery/boundary of BCCL
mines. Also, review of the available air quality monitorning data from Central Pollution
Control Board (CPCB) /Tharkhand State Pollution Control Board (JSPCB).

7 To calibrate dispersion modelling predictions using measured air quality parameters.




To draw supportive data through specific site related momitoring regarding impact

causing sources such as kerbside monitoring.

To establish the impact of meteorological conditions on a few select indicator pollutants

i different micro meteorological conditions of the Tharia Coalfields.

i. Emission Inventory related of Jharia Coalfields along with area up to 10 Km from the
periphery / boundary of BCCL munes.

To identify the pollution load gnd wise for point, line and area source

To establish possibilities of receptor level concentrations of air pollutants by matching

dispersion modelling and air quality-monitoning data.

ii.  Source apportionment related

v To identify and apportion the pollution load at receptor level to various sources in the
Jharia Coalfields along with area up to 10 Km from the periphery / boundary of BCCL
mines.

v To carry out the source apportionment using molecular markers for a limited number of
samples through a time resolved sample collection at various penod of the day and day-
of-the-week.

iv. Any other item in consensus between both BCCL/CIL & NEERI evolved during the

study.

2. Field visit

In connection with the above objectives, the NEERI's team and BCCL’s team visited
BCCL’s Jhana coal filed for 3 days from 23 September to 27 September 2018. The team
covered the entire Jharia coalfield, which spans roughly 30km in length and 22 ki wide in
three days with the following purpose.

To identified the location for air monitoring station in entire Jhana Coal Field region.

2.1 Jharia coalfield maps:

BCCL environmental department provided the map of the Jharia region. The site visit
was carried out with assistance from BCCL's team. The 15 Jhania mines coal fields were
segregated into three parts and details of the visit along with mine cluster names are given in
Table 2.1.




Part 1:
Cluster VI, VII, VIII,

and X

Part 2: L ILIIL, IV, V,

XTI, XII, XIII, and XV

Part 3: Cluster IX

Table 2.1 Jharia coalfields Site visit on cluster-base




Based on the objectives and outcomes envisaged, the various mine areas were
visited to identify sources of emussions such dumpsite emissions, fugitive emissions,
blasting emissions. Furthermore, the already existing PM monitoring sites of BCCL were
also visited to explore of possibility of mstalling NEERI's PM monitoring stations.

2.2 Site Identification:
The Entire Jharia Coal Field (JCF) 1s divided into 16 clusters. Both opencast and

underground mines are operational in JCF. Standard mining operations like drilling, blasting,
hauling, accumulation, and transfer are the major sources of emissions and air pollution.
Apart from that, a typical emission source, mine fire, 1s prevailing at JCF. Besides, JCF
encompasses large non-mining regions, which have their own emission sources like vehicular
emission in congested traffics, road dust, Power Plant emission, other industrial emissions
(coke oven plants, brick kilns, stone crushers, etc.), crematoria, domestic buming, open

burning etc.

Based on the preliminary field visit by CSIR-NEERI Scientists along with BCCL
staffs, the following locations are selected for the establishment of Air Quality Monitoring

Stations for source apportionment study;

Core Zone

-

. Cluster XIV (Lohapatty) — nearby sources: Chandrapura Thermal Power Plant
2. Cluster VII (Mine rescue station)- nearby sources: Coal Mine, Industry

3. Cluster IV or Cluster V — Banssuriya or Katras

4. Cluster IX (Lodhna)

5. Cluster XI (Moonidih)

6. Cluster X (Patherdih): nearby sources: Coal Mine, Steel Industry

7. Cluster VIII (Bastacola)

Buffer Zone

8. Bank More

9. Harina

10. Bhuli

11. Sindn

12. Parbatpur Electrosteel/ Bhaga




13. Background site (Upwind & away from sources) and also secondary Data from DVC,
CCL mines Sail Bokaro and Jharkhand pollution Control Board will be obtained.

:
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Figure2.1 Identified air monitoring station in Jharia Coalfield

3. Sampler Selection and Procurement

Standard equipment were catered for the parameter required towards ambient air particulate

characterization and gaseous sampling in the nitial phase of the project.

Table 3.1 Samplers Procured for Monitoring

Sampler Brief Description of operating conditions

Fine Dust Sampler Sampling Inlets- PM, 5, PM; and TSP

Flow rate-16.7LPM

FRM Sampler Versatile mlet configurations for PM; s, PM;,. or TSP sampling

FRM quality 24-hour sampling at 16.7 LPM

Gaseous Sampler Sampling Rate-0.5-1.0 LPM

Operation time-8 hours




4. Monitoring parameters

Parameters of monitoring were decided based on the objectives of air pollution and

source apportionment study. The source apportionment analysis required air monitoring for

particulate matter (PM, s and PM,,) and 1ts chemical speciation to develop signature profiles

of pollution sources that can be used in chemical mass balance models. The analysis data

could also be used to mterpret the overall loading of different chemicals contributed varied

sources. Monitoring included air quality attributes such as Particulate matter, Sulphur

Dioxide (SO») and Oxides of Nitrogen as NO,, to understand not only the regulatory

compliance but also their inter-correlations with other species such as Heavy metals, EC, OC

etc. Since the objective of source apportionment study 1s to determine the contributions from

various sources such as industries, vehicular and other area sources additional parameters

were also monitored such as Polycyclic Aromatic Hydrocarbons (PAHs). List of all

parameters, sampling flow rate and analytical methods are provided in Table 4.1

Table 4.1 Ambient Air Quality Sampling/Analysis Methodology for Target Pollutants

Particulars Parameters
PM, PM, NO, SO,
Sampling Fine Dust | Fine Dust Sampler | APM sampler | APM sampler
Instrument Sampler & FRM | & FRM Sampler
Sampler
Sampling Cyclonic Flow Cyclonic Flow Chemical Chemical
Principle Technique Technique/ WINS | absorption in absorption in
Impactor suitable media | suitable media
Flow rate 16.7 LPM 16.7 LPM 0.5 LPM 0.5 LPM
Sampling 24 hourly 24 hourly 8 howrly 8 hourly
Period
Sampling 10 days 10 days continuous, | 10 days 10 days
Frequency continuous, Teflon and quartz | continuous continuous
Teflon and quartz | on alternate days
on alternate days




Analytical Electronic Micro | Electronic  Micro | Spectrophoto- | Spectrophoto-
Instrument Balance Balance meter meter
Analytical Gravimetric Gravimetric Colonmetric Colormetric
Method Improved West | Improved
& Gaeke | West & Gaeke
Method Method
Minimum S pg/m’ 5 pg/m’ 9 ng/m’ 4 ug/m’
reportable value
4.1 Monitoring Frequency

All pollutants exhibit diumal and seasonal vanations, which have been taken into

account while determining the frequency of the sampling. In order to assess the impact of the

diumal vanations in source contributions for a given meteorology of the day, 24 hourly

monitoring plan was envisaged (8 hourly sampling for gaseous pollutants and 24 hourly
sampling for particulate matter). The field study was planned for a period of 10 days at each

monitoring site for the season to represent variation in air quality. The sampling frequency

details are presented in Table 4.1.

Table 4.1.1 Frequency of Air pollutants sampling in Jharia Coalfield

Parameter | Number of Days | Change of Filter/ absorbing media | Reporting
24 hourly,
PM;, 10 Teflon: 05 days 24 hourly
Quartz: 05 days
24 hourly
PM: 5 10 Teflon: 05 days 24 hourly
Quartz: 05 days
NO: 10 8 hourly 8 hourly
SO, 10 8 hourly 8 hourly
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The glimpses of air monitoring of some locations are shown mn Figure 4.1.

Lodhana

Moonidih Patherdiha

Bastacola Sindri

Figure 4.1 Glimpses of air monitoring of some locations

11




4.2 Filter handling and Weighing:
Teflon-membrane and quartz-fibre filter are most commonly used for chemical

analysis. Each filter was individually examined prior to labelling for discoloration, pinholes,

creases, separation of ring, chaff or flashing, loose material, or other defects.

Gravimetry measured the net mass on a filter by weighing the filter before and after
sampling with balance in temperature and relative humidity controlled environment. To
minimize particle volatilization and aerosol liquid water bias, PM; s Filters were equilibrated
for 24 hours at a constant (within +5%) relative humidity between 30% and 40% at a constant
(within +2°C) temperature between 20°C and 23°C. PM,, filters were equilibrated at 20% to
45% relative humidity (£5%) and 15°C to 30°C temperature (+3°C).

Methods of Chemical characterization:

Sulphur dioxide (SO,) : Modified West and Gaeke method

Nitrogen dioxide (NO,) : Sodium Arsenite method

Suspended Particulate Matter (SPM) : High Volume method (Gravimetric method)
Respirable suspended Particulate Matter . Gravimetrically with GFA/EPM 2000 filter
(RSPM) paper using respirable dust sampler

(Cyclonic Flow Technique)

5. Ambient Air Quality Monitoring
Core Zone

Site 1: Cluster XIV (Lohapatty)

The samplers were installed on the roof of area office of Lohapatty (Latitude
23.737066 and Longitude 86.210894). It was located near residential colony. Coal mine was
1 km away from the sampling site. Coal has been transported through railway line which is
1.5 km away on a daily basis and also through trucks. NH-32 construction was going on 500

m away from the site. The major fuel used for cooking is coal in the study area.
Site 2: Cluster VII Mine rescue Station

Monitoring station was positioned in Mine rescue station, Dhansar on the roof of
office building (Latitude 23.768746 and Longitude 86.411141). Mine rescue station is next to
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the state highway 12 where continuous movement of heavy vehicles takes place. Mining

activities were also observed nearby the location.
Site 3: Cluster V Katras

In Katras, samplers were installed at Expert hostel (Latitude 23.811692 and Longitude
86.335910). There was a settlement residential area nearby. Mining activities was in progress
withm 500m area. Railway track was nearly at 150m distance from the site. Coal was used
for cooking. Many other activities were observed during sampling in the nearby area which
may contribute. “Mela’ and continuous ‘Hawan’ were going on within 100m area. Also road

construction was in progress near 7km.
Site 4: Cluster IX (Lodhana)

Samplers were installed at office in Lodhna (Latitude 23.721713 and Longitude
86.410260). Near Lodhna, colliery was 2 km away from the site. Nearest Railway track was
1.5 ki away. Coal was mostly used for cooling.

Site 5: Cluster XI (Moonidih)

Moonidih mine is one of the underground mine of BCCL. Sampler was stationed m
Area office of Moonidih mine (Latitude 23.742228 and Longitude 86.349494). Since
monitoring location was 250-300m from the mine, movement of heavy vehicles was
continuous. There is washery also at distance of 500m where trucks and conveyor were used
for transportation of coal. So the mining activities nearby contributes to particulate matter

emission.
Site 6: Cluster X (Patherdih)

Samplers were stationed in guest house of BCCL in Patherdih area (Latitude
23.693577 and Longitude 86.398728). It is situated beside highway where continuous
movement of heavy vehicles observed. TATA steel coal mine is situated 1km away from the
location where continuous mining activities takes place. Transportation of coal through

railway wagons in same area also contrnibutes to particulate matter emission.
Site 7: Cluster VIII (Bastacola)

The samplers were positioned in area office of Bastacola mine (Latitude 23.763966

and Longitude 86.433635). Here also, coal was used as a cooking media. Railway track was
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at Jodaphata which was 3-4 kin away from the site. Residential area was nearly 0.5-1km.

Mine was situated 3k from the site but no Mining activity was observed during monitormg.
Buffer zone
Site 8: Bank More (BCCL Colony)

Sampling station was installed in BCCL colony, Jawahar Nagar on the roof of a
resident (Latitude 23.789463 and Longitude 86.407448). No mining activities were observed
but the colony was beside the NH 18 highway so it may contribute to particulate matter

emission.
Site 9: Harina

At Harina, the site chosen for air sampling was BCCL colony (Latitude 23.806308
and Longitude 86.212641). Since it was BCCL residential area, fuel used for cooking purpose
was LPG. Settlement residential area was observed nearby where coal was used as a media
for cooking. Colliery and Railway track were 3km and 2 km away from the site respectively.
Highway was lkm away from the site and Coal washery at distance of 4.5km.

Site 10: Bhuli

The samplers were installed on the roof of Saraswati Vidya Mandir, Bhuli (Latitude
23.819554 and Longitude 86.386647). The location was in residential area. Mining activity
was going at a distance of 8-10km. A closed Brick factory was located in the nearby area.
Fuel used for cooking was mostly coal. Railway track used for coal transportation was 4km
from the site. Construction of highway was also going on within 1.5km area during the

monitoring.
Site 11: Sindri

Air samplers were installed at BIT Sindr college campus (Latitude 23.653214 and
Longitude 86.473022). Transportation of coal was done by railway wagons at distance of
2km from monitoring site. LPG was mostly used for cooking rather than coal. A construction

activity was going on nearby. The site was near the highway at a distance of <100m.
Site 12: Parbatpur

The sampling station was mstalled on roof of a house (Latitude 23.696296 and
Longitude 86.348609). Mining activity was no longer going nearby. Coal was primarily used
for cooking.
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Site 13: Background

The air momtoring samplers were installed on roof of resident’s house which was
near to the highway at a distance of less than 1 km (Latitude 23.776180 Longitude
86.160177). Construction activities were going on nearby the location. Heavy rainfall also
occurred during monitoring period. Mine activities were also observed in radius of 2-3km.

Settlement resident’s uses coal for cooking purposes.
Sample collection Transportation and Preservation

Ambient PM; 5 and PM,;, samples were collected using suitable sampler at a desired
flow rate. Filters were wrapped carefully with aluminium foil and stored in re-sealable plastic
bags. At sampling site, the filter that collected the particle sample on the previous day was
taken out of the filter holder and immediately wrapped with aluminium foil and sealed. The
sample filers were transported back to the laboratory in an isolated cooler contamer with ice

and then frozen at -10°C until analysis.

Table 5. 1 Physical and Chemical components for characterization of Particulate matter

Components Filter Matrix Analytical Methods
PM10/ PM2.5 Teflon/Quartz Gravimetric
filter paper

Elements (Na, Mg, Al, Si, P, S, CI, Ca, Ti, | Teflon/Quartz ICP-OES
V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ga, As, Se, | filter paper
Br, Rb, Sr, Y, Zr, Mo, Pd, Ag, Cr, Cd, In,
Sn, Sb, Ba, La, Hg, Ti, and Pb)

Ions ( NO2', NO3', Teflon/Quartz | Ion chromatography with
5 filter paper conductivity detector
SO4?, K+, NH", Na") pape .
Carbon Analysis (OC, EC) Quartz filter | TOR/TOT method
paper
PAHs Teflon/Quartz | Extraction followed by GC-
filter paper MS analysis with and

without derivatization
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EXECUTIVE SUMMARY

Coal fire is a serious problem in Jhana coal field, where high ranking coals are
gradually bumt due to these fires. The combined effect of surface and sub-surface
fires and mimng related subsidence has endangered the environmental stability of
Jharia coal field. Coupled with the ecological changes instigated by open cast mining,
the landscape in and around Jharia have changed drastically over the vears. In the
present study, delineation of coal fire and mining related land subsidence have been
addressed. Thermal band of Landsat-8 (100m resolution) have been used to demarcate
the coal mine fire areas from non fire areas. For this study, Landsat-8 data of May,
2017 have been used. The band 10 (10.60-11.19 pm) of Landsat-8 data is used to
derive the relative radiant temperature. Further ALOS-PALSAR 2, L band microwave
data has been used to delineate zone of probable land subsidence (using differential
mterferometry) due to mining. The study reflects that, compared to 2012, the eastern
flanks (Lodna and Tisra) show a larger fire area. The western flank (Nadkhurkee and
Shatabdi) and the northern flank (Katras and Gaslitand) show isolated fire pockets in
active mines as well as OB dumps. Among all the colliery areas, Kusunda and Lodna
area 15 most affected by coal mine fire. The current fire area mapped is 3.28 sq.km.
Apart from this, five distinctive areas of land subsidence have been identified using
mterferometric method. These are primarily caused by older or active underground
mining. The Moonidih Project is most affected by subsidence. The coal mine fire and
subsidence areas are further verified on the ground. The final coal mine fire and
subsidence map of Jharia coal field 1s prepared by using remote sensing data analysis
with field validation.
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CHAPTER 1

INTRODUCTION

Coal fire is a perennial problem in Jhana coal field (JCF) covering 447 sq. km. area in
the Dhanbad district of JTharkhand state. Subsurface and surface coal fires are a serious
problem in many coal-producing countries. The severity and extent of mine fires in
some of the Indian coalfields, particularly Jharia and Ranigan) coalfields, are quite
alarming. Combustion can occur either within coal or in coal dumps on the surface.
Considerable economic loss and environmental problem arises due to the coal fire.
Coal fire bums valuable coal and also creates difficulties in miming by increasing the
cost of production or making existing operations difficult. Noxious gases like sulphur
dioxide, nitrogen oxide, carbon monoxide, carbon dioxides, which are the result of
coal burning processes, often affect the immediate suroundings of an active coal fire
area (Gangopadhyay, 2003). These greenhouse gases not only affect local atmosphere
but also play a crucial role in the damages, found associated with coal fire such as
land surface subsidence and surface cracking. Coal fires are caused by oxidation of
coal but the reaction involved in oxidation of coal is not understood till date. Broadly,
the potential for spontaneous combustion lies in its ability to react with oxygen at
ambient temperature. This occurs through the reaction of oxygen at the surface of the
coal resulting in an exothermic reaction. As a consequence, the temperature of coal
rises and if temperature reaches the threshold temperature, ranging between 80° to
120°C, a steady reaction starts, which produces carbon dioxide, Temperature keeps on
mcreasing once CO, started to form and at 2300°C, the exothermic reaction becomes
rapid. It 1s known that lugh grade coals (high carbon content) are more fire prone,
though the reason behind this is not well understood. Another important parameter,
which controls fire, 1s the size of the particles. Larger the effective area of coal (fire
particles), more rapidly the reaction proceeds. Cracks, fissures play a role like positive
catalysts to coal oxidation by slowly supplying oxygen / air through their conduits.
Coal mining mn Jhana Coal Field (JCF) started way back in 1895. History of
fire in Jharia Coal Field date back to 1916 when the first incidence of fire was
reported from XIV seam of Bhowrah colliery. JCF was nationalised in 1972 and over
the decades, the fire has spread or been contained but never extinguished. The

combination of underground fire and subsidence have affected vast areas of JCF.
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1.1 Background

Remote sensing technique in thermal band offers a cost-effective and time-
saving technology for mapping various geoenvironmental / hazardous features such as
coal fires, forest fires, o1l well fires, volcanic eruptions etc. NRSC has carried out coal
fire mapping projects in the past; conducting an airborne campaign i 1989 and using
Landsat-5 TM data m 1995 (Bhattacharya er. al, 1995), over Jharia coalfield,
Jharkband and using Landsat-5 TM data for 2001 over Raniganj coalfield, West
Bengal. Further, projects were executed in 2006 and 2012 in which coal fires of the
JCF were mapped using Landsat-7 ETM+ and ASTER data, respectively.
Additionally, a R&D study was taken up in 2013 to delineate subsidence areas using
differential interferomteric (DInSAR) technique. In view of the past experiences,
based on the letter (Ref. no. NRSC/16/76) from Director (Tech.), Operations, BCCL
addressed to Director, NRSC on 01 February 2016. a project was formulated to take
up Coal fire and Land Subsidence study of the Jhara Coal Field using space-borne
remote sensing technique. The formal Memorandum of Understanding between
BCCL and NRSC was signed on 231d of Dec, 2016.

1.2 Objectives
The following objectives are formulated on the basis of the above mentioned
background:

I.  To map Coal fire in the study area based on pixel integrated relative radiant
temperature derived from latest available Landsat-8 data of 2016-17 time
period.

II. To compare the change in the coal fire distribution in the Jharia coalfield
within the period of 2012 and 2016-17.

IMI. To delineate probable subsidence areas i the region using differential

mterferometry method.

L=
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1.3 Study Area

Jhania Coalfield is located in the Dhanbad district of Jharkhand state (Figure 1) and 1t
1s named after the main coal mining town of Jharia. It is situated in the Damodar
River valley and is about 250 km NW of Kolkata. The coalfield is contained roughly
within latitudes 23° 42’ N and 23° 50°'N and longitudes 86° 09°E and 86° 30'E.
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Figure 1: Study area map of Jharia Coalfied, Jharkhand
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CHAPTER I

GENERAL DESCRIPTION OF THE STUDY AREA

2.1 Location and Accessibility

Jhania 1s an old mining town in the Dhanbad district of Jharkhand. This town is
famous for its surrounding mines producing high grade coal and supplying maimly to
the neighbouring mdustrial areas. Jharia is approximately 6 km in south western
direction from Dhanbad town and connected by metal road. Dhanbad is well

connected to Kolkata by road and rail.

2.2 Physiography, Drainage and Climate

Jharia coalfield is characterised by undulatory topography with very low rolling slope
towards the eastern part of the area. The average height of the area is around 200
meters above the mean sea level. Damodar is the major niver m the study area. The
other tnibutaries to the Damodar River in this area are Jamuniya Nadi, Khudia Nadi,
Khatri Nadi, Jarian Nala, Kari Jora and Domohani Nadi. Damodar River flows from
west to east in this area. The minimum temperatwre is <10° C in the month of
December — January and maximum temperature is >350° C in the month of May —

June.

2.3 General Geology

Gondwana Super Groups of rocks of Up. Carboniferous to Lr, Cretaceous age (i.e.
from 320 MY to 98 MY) are exposed here. Gondwana Super Group rocks
unconformably overlie Archaean rocks. In Gondwana Rocks, Ramgan) and Barakar
Formations of Permian age have more potential as far as the coal production is
concemed. Barakar Formation 1s exposed in north and north eastern part of the basin
(Figure 2). Most of the coal mines are confined to the Barakar Formation m JCF.
Barakars consists of coarse, medium grey and white sandstones, shales and coal
seams. Raniganj consists of grey and greenish soft feldspathic sandstones, shales and
coal seams. Faults are prevalent in this portion of basins (Figure 2). NW trending
faults are conspicuous north to Jharia. Many lamprophyre and dolerite dykes are also
exposed in this area in a criss-cross manner. The Raniganj Formation though coal

bearing, has suffered much deformation due to faulting, thus causing difficulty for

4
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mining in the area. The generalised stratigraphy of JCF is mentioned below (after

Saraf, et al., 1995).

and Greenish shales below

FORMATION LITHOLOGY MAXIMUM
THICKNESS
Red and Grey sandstones
Supra Panchet 300m
and shales
Micaceous Yellow and
Panchet Grey sandstones, Red and 600m
Greenish shales
Grey and Greenish soft
Ranigan) feldspathic sandstones, 1050m
shales and coal seams
Dark carbonaceous shales
Ironstone Shales e 360m
with ironstone bands
Coarse and medium Grey
Barakar and white sandstones, 630m
shales and coal seams
Coarse sandstones above
Talchir Boulder Bed 300m

Table 1: Generalised stratigraphy of JCF.
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GEOLOGICAL MAP OF JHARIA COALFIELD, DHANBAD, JHARKHAND

IFiadisned by CMPOK

Geological map of Jhana coal field, Dhanbad, Jharkhand (pubhshed by CMPIDL)

Figure 2
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CHAPTER Il
DATA REQUIREMENTS

3.1 Remote Sensing Data

The most recent available thermal satellite data was used in conjunction with the
fieldwork for mapping coal fire in JCF. A coal fire map generated from the same,
would serve as a reference for the fieldwork, as the observations can be verified in the
field. For this purpose, a coal fire map was created from LANDSAT 8 TIRS data of
14-May 2017 .

Further, the coal fire map of 2012 prepared by NRSC (NRSC, 2012) from
ASTER data was used as a reference to identify the changes that has occurred in the
extent and disposition of the fires from 2012 to 2017.

For the land subsidence study, L-band microwave data from ALOS-PALSAR
satellite (JAXA) were used. Five scenes of "Fine mode" SLC data were taken from
PALSAR-2 archives over a period from October, 2014 to February, 2017. This was
done to identify long term terrain changes and differentiate the same from short term

changes due to mining excavations and overburden dumping.

Table 2: List of satellite data used in the present study.

SL Neo Satellite Sensor Time Date Data source
1 LANDSAT-8 | TIRS Daytime | 14 May 2017 USGS, USA
2 4 October. 2014 JAXA, Japan
3 ALOS- 3 October, 2015
4 PALSAR-2 | PALSAR-2 - 20 February. 2016
5 (Fine mode) 01 October, 2016
6 18 February. 2017

3.2 Ancillary data
1. Geological map of Jharia coal field.
2. Mine surface plans as provided by BCCL.




NRSC/RSAA/GSG/BCCL/Project Report/JAN2018
CHAPTER IV
REMOTE SENSING DATA ANALYSIS

4.1 Methodology

4.1.1 Processing of Landsat 8 Data

With the launch of the LANDSAT-8 mission in February, 2013; thermal space bome
data is available from its thermal infrared sensor (TIRS). This has enabled monitoring
of the earth with a spatial resolution of 100 m in the thermal domain with a repeat
cycle of 16 days. The LANDSAT-8 has two channels (Band 10 and Band 11) i the
thenmal infrared region (Table 1) which ranges from 10.4 micrometer to 12.5
micrometer. In present study, band 10 of TIRS sensor (acquired on 14 May, 2017) has
been used coal fire mapping (Gangopadhyay et al. 2012). The spectral domam of the
band 1s known for its maximum transmittance (Chatterjee et al. 2007; Martha et al.
2010). The data are freely accessible through USGS portal (Landsat 8 download
source: http://landsatlook.usgs.gov).

Landsat-8 data are available in GeoTiff format and the data are converted to
top of the atmosphere spectral radiance using the radiance rescaling factors provided
m the metadata file, using equation 1.

Li=MQuutA;r........ (1)
Where:
L, = Spectral radiance (Watts/ (m2 * srad * jum)).
M; = Band-specific multiplicative rescaling factor from the metadata.
A; = Band-specific additive rescaling factor from the metadata.
Qea1 = Quantized and calibrated standard product pixel values (DN).

Once the spectral radiance (LA) for ASTER Band 13 and Landsat-8 band 10 data is
generated, 1t is possible to calculate radiant (brightness) temperature directly using
equation 2. Planck's radiation function (Planck, 1914) forms the basis of radiant
temperature derivation from spectral radiances and the theory is discussed in detail in
existing literatures (Gupta, 2003).

Tr =Ko/In((K; /L) +1).......(2)
Tr = Radiant (brightness) temperature,
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K, = Calibration constant (1260.56 K),
K, = Calibration constant (666.09 watts/ (m2 *ster*pm)),

L; = Spectral radiance

4.1.2 Thresholding of radiant temperature image

Once the Landsat-8 data are converted to radiant temperature image, the next
step was to segregate fire pixels from the background, which requires the estimation
of the cut-off temperature (Roy et al. 2015). This has been attempted by the statistical
analysis of sensor derived radiant temperature to delineate clusters (in the scatter-plot)
mdicative for fire and non-fire pixels. Mean and maximumn radiant temperatures are
denived from randomly sampled umform sized pixel blocks distributed in entire
spatial extent of Barakar formation (Figure 3) known for fire bearing coal seams. The
pixel block sizes are chosen to adequately represent the overall areal extent of the
coalfield and homogeneously encompass all the mining blocks (27x27 pixels for
Landsat-8, Figure 3). The maximum temperature value recorded in each
representative area, derived from each of the datasets, 1s plotted against the mean
temperature. The maximum temperature represents that of fire (wherever present),
whereas the mean temperature represents the average background temperature, for
normalization. The fire and background populations show considerable variance,
separating coal fire and background radiant temperatures. The cut-off temperature
derived is the maximum temperature of the background cluster, above which all
temperatures represent coal fires. In the case of the Landsat-8 data used in this study,
the cut-off temperature was determined around 39°C (Figure 4). Based on this cut-

offs, regional coal fire map was prepared (Figure 5).
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Figure 3. False colour composite image of Jharia Coalfield, with subset blocks (in red

boxes)

to obtain temperature values (from radiant temperature image) within the

Barakar formation across the Jhana coalfield.
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Figure 5: Coal mine fire map (May, 2017) of Jharia coal field, Dhanbad. The fire
areas shown in this map have been verified in the field as per field points in figure 13.
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4.2 Methodology For Subsidence Detection
4.2.1 Processing of ALOS-PALSAR 2 Data

Differential Interferometric SAR (DInSAR) techniques consist of combination of two

SAR images of the same area acquired from slightly different positions (Figure 6).

Figure 6. DInSAR acquisition scheme.

The result of this combination provides a new image, known as 'interferogram’,
whose phase component is formed by the following term:
A®Int = ®Topo + ®Mov + ®Atm + ®Noise (3)

where, ®Topo denotes the topographic component, ®Mov denotes the terrain
deformation/ displacement component, ®Atm is the noise component and ®Noise is

the thermal noise.
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Topography, atmospheric effects and thermal noise needs to be removed or optimized
to obtain precise measurements of terrain movement. When working with classical
DInSAR interferograms (combination of two SAR images) the main problem is the
presence of atmospheric artefacts, since there is no way to cancel them without a
priori information. On the other hand, the term related with topography can be
cancelled out using and external Digital Elevation Model (DEM) and the orbital
ephemens from the SAR acquisitions, considering no height errors on the DEM.
A®dif = OErrorTopo + ®Mov + @ Atm + ONoise (1)

Since the coal mine area is very dynamic in terms of its surfacial changes (open cast
mine, abandoned mine, fire affected waste/reclaimed land. over burden dumps) over
time, 1t is proposed to utilize an advanced DInSAR techmique. It is a recent
remarkable improvements in SAR differential interferometry that has led to an
mnovative approach based on the use of a large dataset of SAR images over the same
area to overcome the intrinsic limitations of conventional DInSAR in terms of
temporal and geometncal decorrelation as well as atmosphernic disturbances (Ferretti
et al 2001; Hooper et al 2004; Kampes, 2006, Lanani et al 2004; Mora et al
2003;Werner et al 2003).

Broad work flow diagram for generating land subsidence map using satellite based

DInSAR technique is shown i Figure 7.

! |
L . |

Ancillary data Interferometric
(mine surface SAR
plans) dataset

C-1 DEM [ DInSAR
:L processing

y

Subsidence zones
delineation
Mining features
delineation GIS
format >4

Land Subsidence Map 13




NRSC/RSAA/GSG/BCCL/Project Report/JAN2018

Figure 7. Work flow diagram for generating land subsidence map using DInSAR

technique.

In the present study, 5 sets of ALOS-PALSAR L-band microwave data (as mentioned
mn table 1) were procured. The datasets were paired into master-slave paws as per
short and long temporal baselines. The short temporal baseslines mnclude master slave
pairs of tune difference of six months or less, whereas long temporal baselines include

data pairs of time difference of one year or more. This has been illustrated in figure 8

SLAVE IMAGE
October. |October, |February. [October, |February.
2014 2015 2016 2016 2017

(October.
2014
October,
2015
February.
2016
October,
2016
February.
2017

MASTER IMAGE

Short Temporal Baseline Pair (less than 1 year)
| Long Temporal Baseline Pair (more than 1 year)
Figure 8. ALOS-PALSAR -2 Master-Slave pairs for short and long temporal base

line processing
The interferometric fringes generating from short baseline pairs will generally
indicate terrain changes due to mining activity happening over a short period of time.
This will include mining excavations and creation of new OB dumps adjacent to the
mining area. Any incidences of slow land subsidence will not be demarcated in the

results (figure 9).
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Figure 9. Fringe patterns generated from short baseline processing (e.g. Master: Oct,
16, Slave: Feb, 17).
On the other hand, master-slave pairs of long temporal baseline (one year or more, as

shown 1n figure 8) will incorporate terrain changes due to mining activities as well, as

long term ground subsidence from underground mming where ever present (figure
10).

Fi 10. n'nge patterns generated from long baseline pcessg (e.g. Master: ct,
15, Slave: Feb, 17).

The results from the long and short baseline processing can be compared and zone

where fringes have been developed due to terrain changes due to mining excavation

and dumping, can be systematically identified and demarcated. The remaining fringes

from the long temporal baseline processing will then indicated towards zones where

subsidence has taken place due to underground mining. Using this, a terrain change

15
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map of the Jhania Coalfield was generated demarcating terrain changes due to miing
activities and subsidence areas (Figure 11).
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SUBSIDENCE ZONES OF JHARIA COALFIELD, DHANBAD, JHARKHAND
(Prepared using ALOS-PALSAR-2 data)
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Figure 11: Subsidence map of Jharia coal field, Dhanbad.
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CHAPTER YV
FIELD WORK

A field work for verification of the coal fire locations and the subsidence zones as
identified by the satellite data were taken up in December, 2017. A total of 53 coal
fire points and 37 land subsidence locations were identified from the satellite data
analysis. The locations of these points along with geographic coordinates were given
to BCCL prior to the December, 2017 field work for their feedback on the status of
these points. Out of the 53 coal fire locations identified, 52 points were confirmed to
be fire bearing as per the present masterplan of the Jharia coalfield created by BCCL
Both the coal fire and the subsidence locations were further independently verified by
NRSC during the fieldwork in December, 2017. The locations and the observations
are coal fire and subsidence are provided in annexure | and annexure 2 of this report
respectively.
The salient overview of the field observations are as follows:
Coal-fire observations:
1. The coal fires as observed identified by the Landsat-8 data are mostly
accurately delineated. Fires have been identified in the western, northem and
eastern flank of the coalfield with considerable accuracy mn the spatial

locations.

[ 5%

In the eastern flank, the main fire affected mines are Kusunda, Lodna and
Tisra. Active fires area present in the mines and fumes can be seen from the
OB dumps. The Bhowra and Bhulanbarari mines also show presence of fire,
however, the extent of the fire area appears to be underestimated in the data.
Similarly, the extent of fires in Lodna and Tisra appears to have been
overestimated in the data. The largest extent of fire in the single mine block is
that m Kusunda.

3. In the northemn flank, the main fire beanng mines are Katras, Gaslitand and
Mudidih, However, it is seen that in these areas, the fires appears in pockets
and are not pervasively present. The spatial extent of the fires on the ground

and as estimated in the data can be correlated.
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In the westemn flank, the Block II OCP is the pnmary fire affected region.
However. it is seen that the Shatabdi OCP also bears fire pockets along semi-

vertical mine walls, This 1s not identified in the data.

Subsidence location observations:

1

s\)

Subsidence locations as identified by the data area difficult to verify m the
field, unless there are tell-tale signatures like large cracks or fissures on the
ground or damage to anthropogenic constructions like vertical cracks on
building cracks etc.

Out of the 37 identified subsidence locations from the microwave data, it is
seen that 32 are due to terrain changes resulting from mining activities like
ongoing excavations or formation of new mining dump. These decrease or
mcrease in elevations has resulted i forming of interferometric fringes in the
data thus creating false positives.

Five areas were finmly established as subsidence zones. Out of these, the main
area where subsidence is occurmning in a pervasive scale, i1s that i the
Moonidih Underground Project. The Moonidih Project is an underground long
wall mine where excavations are going on for over decades. This may have
resulted in pervasive subsidence in the region. The signatures of subsidence
such as ground cracks are observed in the area.

Two adjacent locations are observed south of the Block II OCP and in
Phularitand mining block. This may be resulted due to older underground
mining in the area. Signatures such as sagging of ground is seen.

Another minor subsidence region was identified around the Simlabahal
underground mining project. This 1s again due to active underground mning
in the area. A similar region was also observed in the northemn part of the

Bastacolla mines where active underground mining i1s ongoing.

In lieu of the observations in field on the fire and subsidence locations, few post field

work correction in the coal fire and subsidence maps was necessitated and has been

discussed in the next chapter.
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CHAPTER VI
POST FIELDWORK ANALYSIS

As observed in the fieldwork, there were certain mine areas where the presence of fire
was not detected by the satellite data. For example in Shatabdi and Bhulanbarari mine
areas, the fire appears in small pockets on mine faces and was possibly not detected
by the threshold temperature calculated for the entire mine area. On the other hand, in
the Bhowra, Lodna and Tisra mine areas, the spatial extent of fire appears to have
been overestimated by the regional threshold temperature use to separate the fire and
the background areas.

Therefore, mine specific threshold temperature analysis was camied out for
Shatabdi, Bhulanbarari, Bhowra, Lodna and Tisra mine areas to correctly depict the
fire areas on the ground. The threshold temperature selected from each of these mine

areas are given in Table 3.

Table 3: Threshold temperature for fire area estumation of individual mines.

Name of the Mine Block Threshold Temperature (in  °C)
Bhowra 38.5

Tisra (north and south) North : 41; South : 40.5

Lodna 41

Bhulanbarari 385

Shatabdi 38

Using the threshold temperatures as mentioned m the table 3, the previously
undetected fire areas in the Shatabdi and Bhulanbarari mines were detected. Further
the spatial extent of the fire areas in Bhowra, Lodna and Tisra mines were changed to
adequately represent the actual extent of the fire on the ground. These were
mcorporated in the coalfire map shown in figure 5.
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DISCUSSIONS AND CONCLUSIONS CHAPTER VII

7.1 Discussions

7.1.1 Coal fire analysis

The present study is aimed to provide the status of coal fire in the Jhara coal field for
the period of 2017. Landsat-8 data of May, 2012 was used to prepare the coal mine
fire map (Figure 5) for the year 2017. The data have 100 m spatial resolution in the
thermal bands and is as on study date, the best thermal satellite data available. The
Coal fire maps of 2017 when compared to map of 2012 (NRSC, 2014) depicts the
dynamics of coal fire. Coal fire is difficult to mitigate because of its dynamic nature.
But the understanding the trend in the shift of coal fire zones and over all distribution
of coal fire will help in environmental and risk management related to coal mining
activities.

The coal mine fire map for the year 2017 (Figure 5 illustrates the overall fire
distribution in the area). The maps reveal that the coal fires are distributed across the
Jharia coal field in pockets associated with major open cast mining activities. All most
all the coal mine fires are restricted to the Barakar Formation where coal seams are
exposed. In the eastemn flank of the arcuate shaped mining extent, the collienies in
Lodna and Tisra (North and South) is the highest fire affected mining blocks and
Bhowra, Bhulanbaran, Kujama and Jharia are also affected by multiple smaller fire
pockets. The fire in the areas 1s mostly manifested by high temperature fume cracks
with occasional presence of active flames especially the the Lodna-Tisra area.
Further, towards the north east, in Ena and Kusunda active fires are more prevalent
and the area is extensively affected. The highest radiant temperatures (in order of
~50°C) are recorded by the satellite sensors in these areas. In the north, a large
number of moderate to small fire pockets are seen in the areas around Shyambazar
(Figure 5 & 6). These are related to the mining areas of Katras, Gaslitand, Mudidih
and Kankanee. Mining activity, over the last few of years has exposed new, isolated
and discontinuous fires in these regions.

In the westem flank, three distinguishable fire affected zones are seen. Toward
the western end of the mining area, the Benedih and Block II OCP are affected by

smaller fires from isolated coal seams. These again are surfacialy manifested in the
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form of fume cracks with smoke emanating from them. The Shatabdi OCP are also

affected but fire is manifested in the along vertical mining wall sections.

Comparison of the 2017 coal fire map with that of 2012 (NRSC, 2014)

indicated the dynamism in the spatial extent and distribution of the coal fires. The
changes are highlighted as follows:

1L.

Iv.

In reference to the map generated in 2012, the 2017 map shows that the
emergence/re-emergence of fires in the eastern flank, namely Kujama, Tisra,
Lodna and Jharia etc. The entire zone has been affected by multiple fire
occurrences. The spatial disposition of fires i Bastacolla, Jharia and
Bhulanbaran appear to have a minor increase.

The areal extent of major fire zone around Kusunda/Kenduadih and Ena appears
to remain the same, though here again the spatial location of the anomalies has
changed. This 1s probably due to the mitigation and active mining i this region.
The fire zones in BenedilVBlock II OCP and Shatabdi OCP have also
changed/diminished in areal extent with presence of isolated smaller anomalies.
There has been a considerable reduction i fire areas in and around the Shatabdi
OCP.

The spatial disposition of fire areas around Katras, Gaslitand and Mudidih show
minor change. In 2012, a number of small fire pockets were seen, however
presently those fire pockets have given away to a few fire zones of moderate
disposition.

It needs to be noted that the 2012 study was carried out using ASTER data
whereas the present study is carmed out usmg Landsat-8 data. Therefore, the
difference of sensor sensitivities will have a influence on the way the fires are
sensed on the ground. Difference of sensor sensitivities will influence the number

of fires 1dentified as well as the areal extent of the fires in the data.

In summary, there 1s a change in the areal disposition of the fires from 2012 to 2017.

Observations suggest the emergence/re-emergence of new areas in the eastern flanks

i areas around Lodna and Tisra. Concurrently, there is a decrease in extent of fire
areas Shatabdi. Nadkhurkee area in the western flank from 2012 to 2017. A
quantitative comparison of the 2012 and 2017 data was carried out. As compared
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2012, when the total fire affected extent of about 2.18 kin™; in 2017 total fire affected
extent is about 3.28 km”. The colliery wise break-up of change in fire area from 2012

10 2017 15 given in Annexure 1L

7.1.2 Subsidence analysis

An attempt to identify subsidence zones in the Jhara Coalfield was also carned out
using ALOS-PALSAR-2 L band microwave data using differential interferometric
technique. 5 scenes of PALSAR-2 data spanning over a period of 2014 to 2017 were
used to delineate the subsidence if any in the region and separately identify them from
the terrain changes due to mining. Verification of the subsidence zones as seen from
data 1s difficult as it requires visible signatures of subsidence in the form of cracks on
the ground and damage to anthropogenic structures. In this study, data analysis and
consequent field verification resulted in identification 1s 5 prominent subsidence
areas. Of these, the major area where considerable ground subsidence 1s occurring 1s
the Moonidih UG project. Long term underground mining has resulted in continuous
subsidence in the area. Apart from tlus, the other four areas are south of Block 11
OCP, Simlabahal and Bastacolla. No quantitative estimates of the subsidence has
been carried out in the study.

7.2 Conclusions

The following conclusions can be made:

1. As of the date of study in the year 2017 and in comparison with the previous study
done in 2012, there has been a change in areal extent and disposition of the fire
affected areas.

2. Compared to 2012, the eastern flanks (Lodna, Tisra areas) show considerable
mcrease in fire disposition and the westemn flank (Shatabdi and Block IT area) show
diminished fire presence.

3. The major new fire areas are observed in the northem flank in the areas around
Lodna and Tisra etc. These areas were not mapped as fire in the 2012 study.

4. The mines in Kenduadih and Lodna remain to be the worst affected with maximum
presence of active fires.

5. There 1s a increase i areal extent of the fire (Figure 12) from 2012 to 2017.
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Note: Estimations of fire extent (in terms of sq.km.) both in 2012 and in the present
2017 study are pixel based. They do not represent the actual ground area under fire.
These estimations are made for comparative purpose only, to indicate the increase or
decrease of areal disposition of fire. Hence, they should not be quoted as fire area on

the ground.

Areal extent in km*

2012 2017

Year of Observation

Figure 12: Total fire area statistics
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CHAPTER VIII
LIMITATIONS

Delineation and mapping of coal fire from thermal data of remote sensing platforms
carries with 1t some inherent limitations which needs to be understood i order to
decipher the results obtained from it. This will assist i1s deducing the correct
mformation and remove any ambiguity associated with the results. The key

hmitations of the data and the results obtained are as follows:

1) An anomalous pixel from LANDSAT data represents an area of 30m x 30m
(resampled from spatial resolution of 100m) on the ground whose temperature is
considerably higher than its swrroundings. This can be attributed to two
circumstances, namely the area has a very high intensity fire located within a smaller
pocket or there are a number of low intensity fires spread across it. In both the
mentioned cases the actual areal extent of the fire on the surface differs, but appears
as a single anomalous pixel in the data, Hence, representation of fire affected ground
area by means of pixel area is ambiguous and hence should be considered with
caution.

2) There are locations as observed dunng the fieldwork, where coal seams are
affected by active fires along vertical/semi-vertical sections of open cast mines (see
cover page). In such cases, the actual areal expression of the fire affected area as seen
by the sensor changes considerably and the representation from the same is not
accurate.

3) As discussed i section 4.2.1, thresholding the data to separate the fires from the
non fire areas, is a statistical technique. However, this method 1s dependent on how
the temperature of non-fire background area is distinctive from the fire temperature.

4) The background temperatures vary with the time of the day when the data is
collected, topography, and season of the year when the data i1s acquired. Night-time
data has lower background temperature as compared to day-time. Similarly a data
collected in October-November will have a considerably lower background
temperature than that collected in May-June due to seasonal temperature varations.

Hence, identification of the background temperature range becomes essential n
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estimation of threshold temperature and the same varies depending upon the discussed
controlling factors.

5) Generally, a constant threshold temperature is estimated over the entire study area,
and the same is applied to delineate the fire areas from those of non-fire. However, it
is seen that the application of such global thresholding may mask fires which are in
turn seen in the field and that the threshold temperature value may vary locally. In the
current scenario, it is seen that the fire locations as verified in the fieldwork at
Bhulanbarari and Shatabdi were not identified in the data on application of a global
threshold of 39°C. However, a subset of the data within the Bulanbaran area only, is
analyzed with a lower threshold of 38.5°C. the fire pixels are manifested in the data.
Hence, the appropriateness of a singular thresholding temperature value may need to
be relooked upon. Future studies can be carried out using colliery wise statistical local
thresholding to create a composite coal fire map.

6) Due to the mitigation measures taking place in various mines, it i1s seen that in a
number of places the fire affected seam 1s excavated and dumped as overburden.
However, these overburden dumps retains the excavated burning coals and thus are
seen to have active fires occasionally. There lies a possibility that the same will be
identified as anomalous pixels and hence, although the fire is not a part of any active
coal seam, it will be included as a fire affected area in the final map.

7) Verification of the subsidence zones as detected from the interferometric technique
is sometimes difficult due to lack in observable signatures of subsidence such as

cracks on the ground and damage to anthropogenic structures.

Therefore, iIn quantitative estimation of fire affected areas and areas denoted as
subsidence, the above mentioned limitations needs to be taken into account diligently,
as it is inevitable that the area estimate will not define the actual fire/subsidence
affected area on the ground. However. the areal extent estimated from the data can be
"like to like" compared to earlier estimates of similar studies to understand the change

and dynamism of the fire in terms of area affected and spatial disposition.
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Figure 13. Field data points for coal fire venfication
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Table — 4: Coal Fire observations during fieldwork (see figure 13 for reference)
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s Point of Observations | Comments
Type of Mining Presence of Mine name and Any other
No. | Latitude | Longitude Activity ConlFhe PR
1 23.7801]  86.2068/08 Dump Fire ABOCP
2 23711 86.2097 | Active Mine |Fire ABOCP
3 237739 B6.2066|Active Mine |Fire ABOCP
a 23.7733]  $6.2124/08 Dump |Fire ABOCP
5 237806  86.2168|No Working |Fire ABOCP
6 237841  86.2192|No Working |Fire Phularitand
7 23.7893]  86.2919|No Working |Fire Katras Chatudih
8 237875  86.2926|No Working |Fire Katras Chatudih
9 237857  86.3049|Working |Fire Gaslitand
10 2377638 863157 Outside Jharia Mines Tata
11 23.7887)  86.3170/08 Dump |Fire Gaslitand
12 23.7362 86.3151/08 Dump |Fire Gashtand
13 237880,  86.3133/08 Dump |Fire Gaslitand
14 23.8054|  86.3191|Working |Fire AKWMC
15 23.7855)  86.3363|08 Dump |Fire | Mudidh
16 23.7826] 863397 |Working |Fire |Kank
17 23.7800  86.3427|Working_ |Fire |Kankanee
18 237848  86.3327/08 Dump |Fire |Mudidih
19 23.7977)  86.3473/08 Dump |Fire |Sendra Bansjora
20 23.7775]  86.3540|08 Dump |Fire |Loyabad
21 23.7793]  86.3924|No Working |No fire |Kusunda (Domestic coal burning)
22 237753  86.3970|Working |Fire [Kusunda
23 23.7724)  86.3858 | Working |Fire |Kusunda
24 23.7669)  86.3940/08 Dump |Fire |Kusunda
25 23.7578]  86.3993/08 Dump |Fire |Ene
26 237550,  86.4009/08 Dump |Fire [Ena
27 237645  86.4065|Working |Fire |ADKC
28 23.7580]  86.4172|0M Quarry |Fire g
29 237515  86.4184|08 Dump |Fire |rROCP
30 23.7559)  86.4137/08 Dump |Fire |rOCP
31 237476,  86.4232|Worki |Fire ROCP
32 237543 864431 Outside Jharia Mines Unknown site (Out side of Kuya)
33 23.7394]  86.4317|Active Mine [Fire Ghanoodih
34 237360,  86.4362/08 dump |Fire Goluckdih
35 23.7349)  86.4293/08 Dump |Fire Kujama
36 23.7354 86.4232|No Working |Fire |Kujama
37 23.7301 86.4369|Working |Fire |NT-ST
33 237305,  86.4265/08 dump |Fire | Kujama
39 237249  $6.4200|No Working |Fire |Lodina
40 237159)  86.4327|Working |Fire [Joyrampur
41 23.7254|  86.4280|No Working |No fire |Lodna
42 23.7209]  86.4376|Working |Fire |NT-ST
A3 | 23.7154]  B6A296|Working |Fire Lodna
a4 237238  86.4427|Working |Fire NT-ST
45 237309  86.4457|08 dump |Fire |NT-ST
46 23.7151 86.4412|Active Mine |Yes |NT-ST
a7 23.7114]  86.4419/08 Dump |Fire |NT-ST
a8 23.7073) 864360 |Active Mine |Fire [Joyrampur
49 23.7097|  86.4243|Working |Fire |Bagdigi/Soyrampur
50 23.2079]  86.4249|Active Mine |Fire | Bagdigy/Joyrampur
51 237086 864582 Outside tharia Mines Unknown site {Out side of NT-5T)
52 236614  86.4404 Outside Jharia Mines Chasnala
53 23.6906|  86.3892/08 dump |Fire Bhowrah (North)
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Figure 14. Field data points for subsidence verification
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Table - 5: Coal Fire observations during fieldwork (see figure 14 for

reference)
Point of Observations Comments
Sr. no. Latitude Longitude . Mc'::“:::x oo Signs of Subsidence (crack on
building/ground crack etc.)
0| 23.7416 86.3338|Moonidih UG Project Saged area, Buildiridamage
1 23.7722 86.2192|South of Block Il (2 areas) Cracks on the ground
2 23.7817 86.2409 Terrain Change due to mining
3 23.7811 86.2521 Terrain Change due to mining
4 23.7792 86.2376 Terrain Change due to mining
5 23.7983 86.2473 Terrain Change due to mining
6 23.7981 86.2510| lerrain Change due to mining
7 23.8088 86.2521 Terrain Change due to mining
8 23.7941 86.2636 Terrain Change due to mining
9 23.7926 86.2671 Terrain Change due to mining
10 23,7868 86.2724 Terrain Change due to mining
11 23.7928 86.2746 Terrain Change due to mining
12 23.7800 86,2857 Terrain Change due to mining
13 23.7713 86.3171 Terrain Change due to mining
14 23.7783 86.3270| Terrain Change due to mining
15 23,7893 86.3419 Terrain Change due to mining
16 23.7734 86.3556 Terrain Change due to mining
17 23.7734 86.3762 Terrain Change due to mining
18 23.7804 86.3742 Terrain Change due to mining
19 23.7865 86.3769 lerrain Change due to mining
20 23,7855 86.3890| Terrain Change due to mining
21 23,7679 86.4199|Rastacolla Sagged areas
22 23,7390 86.4071|Simlabahal UG Sagged areas
23 23.7417 86.4431 Terrain Change due to mining
24 23.7176 86.4163 Terrain Change due to mining
25 23.7085 86.4339 Terrain Change due to mining
26 23.6986 86.4304 Terrain Change due to mining
27 23.6923 86.4312 Terrain Change due to mining
28 23.6977 86.4466 Terrain Change due to mining
29 23.7092 86.3967 Terrain Change due to mining
30| 23.6985 86.3942 Terrain Change due to mining
31 23.6845 86.3681 Terrain Change due to mining
32 23.6804 86.4083 Terrain Change due to mining
33 23.6685 86.4110 Terrain Change due to mining
34 23.6706 86.4211 Terrain Change due to mining
35 23.6603 86.4366 Terrain Change due to mining
36 23.6568 86.4454 Terrain Change due to mining
37 23.6760 86,4516 Terrain Change due to mining
38 23.7603 86.3836 Terrain Change due to mining
39 23.7734 86.3609 Terrain Change due to mining
40| 23.7948 86.3715 Terrain Change due to mining
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FIREAREA 2012 | FIRE AREA 2017 AREA CHANGE
SL. NO. COLLIERY AREA NAME (SQ. KM, (SQ. KM.) (SQ. KM.) Increase/Decrease

1 DAMODA 0.0000 0.0000 0.000 | NO FIRE

2 TISCO (west) 0.0000 0.0000 0.000 | NO FIRE

3 ISCO 0.0000 0.0000 0.000 | NO FIRE

4 TISCO (north) 0.0885 0.0153 -0.073 | DECREASE
5 NUDKHURKEE OCP 0.0000 0.0000 0.000 | NO FIRE

6 BENEDIH OCP 0.0530 0.0453 -0.008 | DECREASE
T BLOCK-Il OCP 0.0530 0.1353 0.082 | INCREASE
8 MURAIDIH OCP 0.1478 0.0022 -0.146 | DECREASE
9 SHATABDI OCP 0.0378 0.0361 -0.002 | DECREASE
10 TETURIA 0.0000 0.0000 0.000 | NO FIRE

11 S.GOVINDPUR 0.0000 0.0000 0.000 | NO FIRE

12 KORIDIH BLOCK-IV OCP 0.0000 0.0000 0.000 | NO FIRE

13 JOGIDIH 0.0000 0.0000 0.000 | NO FIRE

14 DHARAMABAND 0.0000 0.0000 0.000 | NO FIRE

15 MAHESHPUR 0.0000 0.0000 0.000 | NO FIRE

16 PHULARITAND 0.0133 0.0205 0.007 | INCREASE
17 MADHUBAND 0.0000 0.0000 0.000 | NO FIRE

18 AKASH KINARI 0.0000 0.0000 0.000 | NO FIRE

19 GOVINDPUR 0.0000 0.0000 0.000 | NO FIRE

20 E. KATRAS 0.0133 0.0000 -0.013 | DECREASE
21 KATRAS-CHOITUDIH 0.1021 0.1368 0.035 | INCREASE
22 KESHALPUR 0.0000 0.0013 0.001 | INCREASE
23 RAMKANAL| 0.0000 0.0000 0.000 | NO FIRE

24 NICHITPUR 0.0000 0.0000 0.000 | NO FIRE

25 E. BASURIA 0.0000 0.0000 0.000 | NO FIRE
26 KHAS KUSUNDA 0.0000 0.0000 0.000 | NO FIRE

27 GONDUDIH 0.0000 0.0000 0.000 | NO FIRE
28 W. GODHAR 0.0012 0.0000 -0.001 | DECREASE
29 BASURIA 0.0000 0.0000 0.000 | NO FIRE

30 TETULMARI 0.0223 0.0220 0.000 | DECREASE
31 DHANSAR 0.0000 0.0000 0.000 | NO FIRE
32 GODHAR 0.1073 0.0000 -0.107 | DECREASE
33 INDUSTRY 00118 0.0513 0.039 | INCREASE
34 KUSUNDA 0.4243 0.7398 0.315 | INCREASE
35 SENDRA-BANSJORA 0.0796 0.0275 -0.052 | DECREASE
36 BASTACOLLA 0.0663 0.0810 0.015 | INCREASE
37 BERA 0.0000 0.0000 0.000 | NO FIRE

38 KUYA 0.0000 0.0000 0.000 | NO FIRE

39 GOLUCKDIH 0.0301 0.1122 0.082 | INCREASE
40 KUJAMA 0.0398 0.2404 0.201 | INCREASE

31
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41 S. JHARIA-R. OCP 0.0244 0.1118 0.087 | INCREASE
42 DOBARI 0.0000 0.0000 0.000 | NO FIRE
43 GONHOODIH 0.0398 0.0322 -0.008 | DECREASE
44 SIMLABAHAL 0.0000 0.0000 0.000 | NO FIRE
45 HURRILADIH&STD 0.0000 0.0000 0.000 | NO FIRE
46 ENA 0.0918 0.0432 -0.049 | DECREASE
A7 BURRAGARH 0.0000 0.0000 0.000 | NO FIRE
48 N. TISRA 0.0088 0.1802 0.170 | INCREASE
49 LODNA 0.0000 0.3527 0.353 | INCREASE
50 S. TISRA 0.0000 0.1015 0.102 | INCREASE
51 BARAREE 0.1037 0.1074 0.004 | INCREASE
52 AMLABAD 0.0000 0.0000 0.000 | NO FIRE
53 PATHERDIH 0.0000 0.0000 0.000 | NO FIRE
54 SUDAMDIH 0.0000 0.0000 0.000 | NO FIRE
55 SITANALA 0.0000 0.0000 0.000 | NO FIRE
56 MURULIDIH 20/21 PIT 0.0000 0.0000 0.000 | NO FIRE
57 MURULIDIH 0.0000 0.0000 0.000 | NO FIRE
58 BHATDIH 0.0000 0.0000 0.000 | NO FIRE
59 LOHAPATTY 0.0000 0.0000 0.000 | NO FIRE
80 lISCO 0.0000 0.0000 0.000 | NO FIRE
61 TASRA-IISCO 0.0000 0.0000 0.000 | NO FIRE
62 KENDUADIH 0.0610 0.0000 -0.061 | DECREASE
83 BULLIHARY 0.0000 0.0000 0.000 | NO FIRE
64 GOPALICHUCK 0.0000 0.0000 0.000 | NO FIRE
85 POOTKEE 0.0000 0.0000 0.000 | NO FIRE
66 BHURUNGIA 0.0000 0.0000 0.000 | NO FIRE
67 KHARKHAREE 0.0000 0.0000 0.000 | NO FIRE
68 GASLITAND 0.1194 0.1215 0.002 | INCREASE
69 KANKANEE 0.0530 0.0525 -0.001 | DECREASE
70 MUDIDIH 0.1141 0.1104 -0.004 | DECREASE
71 W. MUDIDIH 0.0171 0.0000 -0.017 | DECREASE
72 LOYABAD 0.0133 0.0083 -0.007 | DECREASE
73 BHAGABAND 0.0000 0.0000 0.000 | NO FIRE
74 MOONIDIH PROJECT 0.0000 0.0000 0.000 | NO FIRE
75 E.BHUGGATDIH 0.0022 0.0214 0.019 | INCREASE
76 ALKUSHA 0.0326 0.0284 -0.003 | DECREASE
77 KUSTORE 0.0524 0.0483 -0.006 | DECREASE
78 ANGARAPATRA 0.1331 0.0149 -0.118 | DECREASE
79 SALANPUR 0.0000 0.0000 0.000 | NO FIRE
80 BHOWRAH. N 0.0133 0.0880 0.085 | INCREASE
81 BHOWRAH. 8 0.0000 0.0000 0.000 | NO FIRE
82 BAGDIGI 0.0000 0.0209 0.021 | INCREASE
83 JEALGORA 0.0000 0.0067 0.007 | INCREASE
84 JEENAGORA 0.0000 0.0470 0.047 | NO FIRE
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85 JOYRAMPUR 0.0099 0.1042 0.094 | INCREASE

86 CHANDAN OCP 0.0000 0.0000 0.000 | NO FIRE

87 BANSDEOPUR 0.0000 0.0000 0.000 | NO FIRE
TOTAL AREA 2.18 3.28 1.10 | INCREASE

Table 6: Colliery wise break-up of change in fire area from 2012 to 2017

Note:

1) "NO FIRE" implicates that the fire has not been identified satellite data (either absent or below
sensor resolution)

2) "INCREASE" implies, increase in fire area OR emergence of fire areas not identified in 2012
study.

3) "DECREASE" implies, decrease in fire area OR fire areas of 2012, which are not identified in
present study (either absent or below sensor resolution).

4) Estimations of fire extent (in terms of sq.km.) both 2012 and in present 2017 study are pixel
based. They do not represent the actual ground area under fire. These estimations are made for
comparative purpose only, to indicate the increase or decrease of areal disposition of fire. Hence,
they should not be quoted as fire area on the ground.

i
)
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Annexure -I'V

Figure 15: Fume cracks in Lodna-Tisra Area. (point 39 in figure l3and table 4)

Figure 16: Burnt area near OB dump in Lodna area (point 41 in figure 13 and table 4)
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Figure 18: Sagged area due to subsidence, south of Block II OCP. (point 1 in figure
14 and table 5)
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Figure 20: Fume cracks in the Bhulanbarari area.




Annexure 12:

e L L

/

Place and date of sample collection

BHARAT COKING COAL LIMITED

[A subsidiary of Coal Indial imited]

OFFICE OF THE SUPERINTENDENT

Date and time of analysis

Channel 1, 10m
MSSA Heated

Mines Rescue Station, Dhansar
EASIJUA AREAVTETULMARI COLLIERYAPST-I1 SEAM(TOP)\OLD

BORE HOLE SAMPLE\25L_9DIP (WEST)\14.09.2020

ATI12.00PM.dat

15-Sep-20 8:21:47 PM (GMT +05:30)

Injector Results
Pkt Name Retention Time Area ESTD Units
concentrition
HE 0.000 BDL PPM
H2 0.000 BDL PPM
| 02 0.766 31660666 20.734 Yo
2 N2 1.123 90502592 79.181 Y%
CH4 0.000 BDL %
CcO 0.000 BDL PPM
©
Channel 2, 10m
MSSA Heated
Injector,
Backflush
Results
Pk it Name Retention Time Area ESTD Units
concentration
Channel 3, 10m
MS3A Heated
Injector,
Backflush
Results
Pk # Name Retention Time Area ESTD Units
concentration
@
Channel 4, 10m
PPU Heated
Injector Results
Pk # Name Retention Time Area "ESTD Units
concentration
l ACETVEE 0397 266289 9.083 %
ETHYLENE 0.000 BDL PPM
ETHANE 0.000 BDL PPM
0.000 BDL PPM

Gas Chrom ograph\%rge
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Heavy Engineering Corporation Lid. '

Project Division, Plant Piazs Road, Dhurwa,
Ranchi, Jharkhand - 834004,

® ffwm-  Letter of Acceptence for the work of “Planaing, Design, Engineering. X
™ Supply, Erection, Trial-run, Commissioning and Testing of Coal Handling -" Wit
arangement (5 Mipa) consisting of all Civil, Structoral, Electrical and Medumi “Woik
accessories and facilities requu-ed to make it complete in all respects on tuwkzy basis at Ten
Area, BCCL™. ’ S Cigd VNl nftl/
5 2 Vg g VE el /G AN
PRI ISR ¥ PP B PR T T T \W;; : '

,

(.; NIT No. sccuemcmcymrmn.mnmwzgw

s Rl

2 . Ll FUAR

With reference o above, Competent Authority has approved avur.d of work tor lhe :

Design, Engineering, Construction, Fabrication, Supply, Erection, Erection, Trial-run, Commi

of Coal Handling Plant with silo loading arrangemeat (5 Mipa) consisting of all Civil,

and Mechanical Works and all other accessories and facilities reguired to make it co i

» on tumkey basis at Tewlamri, Sijua Ares, BOCL® in your favour with financial involv

18408.76/- lakhs (Eightecn thousand four hundred eight point seventy six lakhs) inclusive’ of all duues.
Taxes, other levies and Service Tax as per terms & conditions of NIT / Tender Document. -

Al

‘The period of completion of work will be 36 (thirty slx) monlhs.

You are advised to furnish Performance &&Mq ‘ﬁe
Area, BCCL, in the form as detailed in clause 3.0 under heading “C PER]
GURANTEE / SECURITY DEPOSITE” of “General Terms and Cond‘ M" isﬁb-s«:mn
4.1) of Tender Document (Volume-1) within 28 (twenty eight) days from the date of receipt of this lettzr of

%‘3 soens




‘acceplance o enable General Manager, Sijua Area, BCCL, toissue formal work vrder to you and sign the
This LOA 18 given o you in duplicate, You are advised 1o submit your consent by reterning second copy of

the letter of Acceptance duly signed by you asa token of acceptance of lhe award o( work wmﬁn Kmn)
dtys hom nw date of romp& ‘of'this letter,

Faifure o comply with fhe requircment a5 ahove shall consiitute sulficicnt ground for unenllalldn of (he
award of work and forfeiture of the bid security. X

Yeuar |

R TO LR S A S

x e
BT :&\\“;,,,‘ e

RN N p g &uﬂm’fnm

EIT T2 RN s Nrwin | hRL .BM
W: 8 .; sfwab il e doutd atandd Hiviey ik "M
' j wes i oo o) inl'vlm

are % be collected from: CMC dept. for issusn
Integrity Pact along with compliance of other ormalities from 1.
it wm.m :

in case Pecformance Sceutity/Security-Deposii

of LOA as per clause 3.0 -under heading PEREORMANGE R
DEPOSITE" of “General Terms and Conditions a? Contract® (Sub-section 4.1) of T
(Volume-T). st inle i) AL b M b 1 et e Y "
. GM (Mlinmﬁ}! PMU&Z;@, - Wwor bs W R4S yg#fm'n Ll "*ly' W
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Bharat Coking ( Coal Limited
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(A_.l per clause 7 of annexure of the Guldelines for preparation of Mine Clasure Plan;
No.55011-01-2009-CPAM dated 07.01.2013 to be submitted before 1%% July of every year)

To

The Coal Controller,

Office of the Coal Controller,
1, Council Hbuse Street,
Kolkata - 700 001

Sir,

Date:

Please find herewith the yearly report of Mine Closure Activities for the year 2019-20

for SENDRA BANSIORA mine of SUUA AREA, BCCL company as given below:-

1 Name of the coal/lignite sendra Bansjora Colllery, Sljua Area, BCCL
mine/block:
' a) Type: OPC/UG/Mixed MIXED
b) Total life of the mine: 16 years as per progressive Mine Closure
lan aporoved in 2017
c) Balance life of the mine: 13 Years
2 Name of the Owner: Director (Technlcal), BCCL
3 Address of the Owner: Koyla Bhawan, Koyla Nagar, Dhanbad-
26005
4 I) Leasehold Area of the Mine: 49.63 HalAs per approved MCP)
Il) Project Area of the Mine: 150.00 Ha (As per approved MCP)
5 Mine Closure Plan approved December, 2017
'BY.oreeerennnes. ON (date):
6 [ Escrow Account number: 00150100008832
7 Name & address of Escrow nk of Baroda, Jharia Road, Dhanbad
Agent:
8 Closure Cost deposited for the s. 70.02 Lakhs
year 2019-20
9 Cumulative Balance including 523.00 Lakhs
'Interest in the account:
O 10' | Report being submitted for: [Progressive Mine Closure
11 | Specific condition Imposed. (if NA
any, by Government agency):
12 | Reservesof Coal/Lignite(as per 48.496 Mte.
Mining Plan):
Coal/Lignite actually mined out 1.19 Mte,
13 lw:‘hod of Mining: Shovel- Dumper Combination
14 | Area Mined out (Ha): 42 Ha
15 | Area reclaimed ) Physical: NIL
i) Blologlcal: NIL




16

17_| Water Quality Management

Detalls of afforestation:

a) Water bodles available In
leasehold area:

. (| —

s ﬁ'l‘ Jore, loca

b) Mcasures taken (or
Protection:

(Control of erosion,
sedimentation, siltation, water
treatment, diversion of water
courses If any, measure for
protection of contamination of
ground water from leaching, elc.
shall be described)

NIL

| dralns and ponds

Orain Cleaning, Pond Cleaning, Check dam,
roper  Gradient malntenance, Blologlca

cclamation of OB dump slope.

¢) Quantity of water pumped
out from mine/Quarry:

r9592900 Gallon (2019-20)

d) Quality of water (as per test
result):

eport of water quality monitoring in O
is attached

e) Corrective measures taken
confronting to the permissible
limit:

The parameters are mostly within the limit

f) Is there any acid mine
Drainage? If yes, the treatment

method taken:
18 | Air Quality Management
i) Existing air quality eport of ambient air quality monitoring in
parameters: lu attached
ii) Correcuv_e measures taken ater sprinkling through mabil
for prevention of air pollution: prinklers, ecological r:ftorau:m, et:'o::d
transportation, plantation, Wet drilling,
Controlled blasting.
19 | Waste Management
a) Quantity of overburden 33.69 Lakh cum,
removal:
b) Quantity of Coal/Lignite NIL
reject generated:
¢) Utilization of Waste Materlal NA

done:

d) Protective Measures taken
for prevention of slitation,
erosion and dust generator for

lologlcal reclamation and grassing of OB
umps Including slopes to prevent etosion

M
e) Quantity of waste materlal
re-handled/back-filled:

12 lakh cum. (approx.)

f) Helght of dump and its
stability measures taken:

Less than 90 m from surface; Slope stability
Lnd benching

g) After backfilling if left out
area Is filled with water or not
at the time of final closure)

Final Closure stage yet to be reached




20. | Top Soil Management
| a) Top Soil available at site; NIL [Fire Af
- . f
B Utiization of the top sol NIL( re Affected)
‘during 2019:20:
21 | a) Coal:Beneficiation facilitles NA
adopted:
b) Maintenance of coal |:o coal washery Is located In Sendra
.| washeries being done: ansiora Colliery
| | €) Dismantling of structure of NA
washery (describe briefly if
any):
22. Subsidenée management (for UG mine): Only OCP is In operation In Sendra Bansjora
Colllery  *
23, Infrastructure:'
Existing Infrastructural Future Utilisation Maintenance
facilitles available .
Roads 58 Road ( Dhanbad-Katras) _Belng maintained ~_
Aerial Ropeways NA
Conveyar Belts NA
Rallways ; Dhanbad-Chandrapura Line |8eing maintained
Bridge, Culverts \Will be handed over to state |8eing maintained
kovt. if fit to use or will be
iX . dismantled :
Pawerlines) Will be utilized for neighbouring Being maintalned
: projects
Building & Structures Wil be handed over to state Belng maintained

Fovt. if fit to use or will be

Ismantled
Watef Treatment INA o=
plant__. i _
wiﬁtsoiiply-%ums \Water Storage Tank of MADA-  [Being malntained
i Wil be utilized for neighbouring
il projects
|,,.1E lﬁt, Water supply pipeline of mine-
ol "l i \Will be utilized for neighbouring
e L 72 0 O
Gay Pipeline A :
‘SewerLine Will be utilized for neighbouring [Being malntained
- projects
b y "!,I
Tf{w Gatlies il be utiized for nelghbouring [Being malntained .
L | ST projects
'Jﬁdemoundm!s Will be utilized for neighbouring Being maintalned
b e il "".. projects
[ 'ml‘!"iﬁ | G TSN -
A .. !I:.; ! . '. ' \ 3
J'N‘t\.'!\:! ': 5!



rhrde

alned [
Electric Cable Will be utllized for nelghbouring elng malint il
projects :
Transformers Will be utllized for neighbouring [Being malntained
' projects
urin
Describe if decommissioning, dismantling or disposal Is done of the above Items during
2019-20 (if any): No { &
24. Disposal of Machinery; Final closure stage yet to be reached '
Decommissioning of Mining Machinery o
and thelr possible post mining utilization:
25 Safety and Security;
a | Safety measures implemented to All Underground opening sealed ! o "

prevent access to surface
opening for Underground working
(barbed wire fencing done):

b | Safety measures implemented to Final closure stage is yet to be reached '|~ ;

prevent access to surface opening i35
o

for excavation:
c Arrangement made up to the site No
being opened for general public:
D | Sealing of mine entries: Not Applicable at Present

26. Economic Repercussions of Closure of Mine

a | Number of local residents Final closure stage yet to be reached. .
employed In the mine: Will be assessed before final closure, |

b | Compensation given to the NA \

employees concerning their m

sustenance:
¢ | Vocational / skill development eing imparted (Handloom Tralning,
tralning for sustainable Income of titching Skills, etc.)

affected people: nall

26. Any other closure activitles as per approved Mine Closure Plan: NA

27. Post Environmental Monitoring for 3 years (to be given after closing of mine):
Final closure stage yet to be reached .

-

The above Information given Is true to the best of my knowledge, ,\;Yo |
A ;

¢,
@h" ofoe
s
Deslln.nlon:y p/;;(?:: zllow’l

Date with seal:

i

' . {07
9 . - :
| - -
o -ha S — T — . ~ P, A T T,




AMBIENT AIR QUALITY DATA

Cluster -V, Bharat Coking Coal limited

Month: MAR. 2020 Year: 2019-20.

Station Name: AB, Nichitpur

Zone: Core l Category: Industrial \
Sl.No.| Dates of sampling PM 10 PM 2.5 S02 l NOx ‘
1 06.03.2020 |95 = | on | 2 |
2 k N/A—Due to Nationwide Lockeown
NAAQ Standard | 100 | 60 [ &0 | 80
100
80 Suire
aPMm 10
60 - @2PM2S5
@ s02
40 ONOx
20

Station Name: A3, Basserlya Zone: Buffer Category: Industrial
Managers office
Sl. No. Dates of sampling PM10 | PM25 SOz NOyx
1 06.03.2020 93 52 10 | 22
2 N/A -Due to Nationwide Lockdown
NAAQ Standard [ o0 | 60 | 80 | 80
—— aPmM10]
B 3 ‘@PM25
— - $ |soz |
b‘ L’ £ 'O NOx
=i §
b :
e~ e
s atoic et

e € YL D

JOB NO. 200316028

Cluster -V, BCCL

-y
ek ta CThargs

Environmental Monitoring Report




; Category: Industrial
Statlon Namo: A16 Pootki Ballharl office Zone: Buffer 9
02 NOx
Sl. No. Dates of sampling PM10 | PM25 S
16 13 22
1 03.03.2020 85 2
2 19.03.2020 89 48 10 =
NAAQ Standards 100 60 80
100 4 B ] = z
) .- — ., _ )3 :
80 X < : * o 5 4 i .
ke 3 2 (@pM10
60 W2 2B B @PM 2.5
a0 i Y + HNE ,asoz
ks 3 2 o
20 s e maNE l
o » © [ -
0 ~ o I > 1
03.03.2020 15.03.2020 NAAQ Standards
Station Name: A17 - Moonlidih UGP Zone: Buffer Category: Industrial
Sl. No. Dates of sampling PM 10 PM 2.5 S02 NOx
1 04.03.2020 92 51 12 22
2 N/A -Dup to Nationwide Lockdown g
NAAQ Standards 100 60 80 80
e Wi
: {4l
il ! @PM 10
F Nk aPmas
N @s02
3 il ONOx
N
b4 HL
L sl
04.03.2020 NAAQ Standards
» Al values are expressed in microgram per cubic meter.
- 24 hours duration
Ealia S m——
SRAmaTRRA f_%,:"” Approved By
M3, CMPFDL. Dhanhed mm

JOB NO. 200316028 Cluster-V,BCCL  Environme

ntal Monitoring Report
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WATER QUALITY MONITORING

3.1 Location of sam
pling sit
(Refer Plate No. - 1) G

) fA‘"“ Discharge of Mudidih (MW5)
tocation | 53’:‘0‘::“9 point is fixed to assess the effiuent quality of Mine discharge. This
s selected to monitor offluant dischargo In to Jarion Nala and Ekra Nala.

3.2 Methodology of sampling and analysis

Water samples were collected as per standard practice. Tho effluent samples were
collected and analysed for four parameters on fortnighlly basis at the Environmental
Laboratory of CMPDI RI-lI, Dhanbad.

3.3  Results & Interpretations
The results are given in tabular form along with the applicable standards. Results are
. compared with Schedule - VI, effiuent prescribed by MoEF&CC. Results show thal most of
the parmeters are within the permissible limits.

WATER QUALITY DATA

(EFFLUENT WATER- FOUR PARAMETERS)

Name of the Cluster: Month: Name of the Station: Mine Discharge of
Cluster -V MAR. 2020 Mudidih
Sl MWS5 MW5 As per MOEF General
No. Parameters First Fortnight Second Fortnight Standards for
11.03.2020 17.03.2020 schedule VI
1 |Total Suspended Solids 30 34 100 (Max)
2 |pH 8.04 7.9 55-9.0
~ 3 |Oil & Grease <20 <20 10 (Max)
4 |(COD 32 36 250 (Max)
All values are expressed in mg/iit uniess specified.

— ey T —(ees |
-ty wt Cg-r Approved By
HOODnwharge) Enviranment

fan ta Charny
e, CIPOL e sl 12, CMFDE, Dhanked

JOB NO. 200316028 Cluster=V, BCCL  Environmental Monitoring Report




(As per clause 7 of annexure of the Guidelines for preparation of Mine Closure Plan;
No.55011-01-2009-CPAM dated 07.01,2013 to be submitted before 15 July of every year).

f-o{-- Kyy) PB) po/rorsf 38y, Date: 24+ 08 1zono,

The Coal Controller,

Office of the Coal Controller,
1, Council House Street,
Kolkata — 700 001

Sir,

Please find herewith the yearly report of Mine Closure Activities for the year 2019-20

for KANKANEE mine of SIJUA AREA, BCCL company as given below:-

1 Name of the coal/lignite
mine/block:

Kankanee Colliery, Sijua Area, BCCL

a) Type: OPC/UG/Mixed

ocp

b) Total life of the mine:

08 years as per approved MCP

c) Balance life of the mine:

05 years

2 Name of the Owner:

Director (Technical), BCCL

3 Address of the Owner:

Xoyla Bhawan, Koyla Nagar, Dhanbad-

‘| i) Leasehold Area of the Mine:
ii) Project Area of the Mine:

201.08 Ha(As per approved MCP)
18.76 Ha (As per approved MCP)

February, 2017

4
I 5 ! Mine Closure Plan approved

6

7

by.............. on (date):

| 6 | Escrow Account number: 00150100010973

l [ Name & address of Escrow Bank of Baroda, Jharia Road, Dhanbad
Agent:

Closure Cost deposited for the
year 2019-20

8

Rs.177.99 Lakhs

9 Cumulative Balance including
interest in the account:

Rs.540.79 Lakhs

0 [ Report being submitted for:

Progressive Mine Closure

[10 |
11 | Specific condition imposed. (if
any, by Government agency):

NA

12 | Reserves of Coal/Lignite(as per
Mining Plan):
Coal/Lignite actually mined out

12.60 Mte. (Geological)
4.65 Mte. (Extractable)

0.383 Mte.

during last year (2019-20):
Method of Mining:

Shovel- Dumper Combination

| 14 | Area Mined out (Ha):

17.1Ha

15 | Area reclaimed

i) Physical:NIL

ii) Biological: NIL

L)




Details of afforestation:

Water Quality Management

:

sendra Jore, local drains and ponds

\ a) Water bodies available in

leasehold area: - — pond Cleaning, Check dam,

Drain Cleaning, PO . :
? '\Qeats.g:\es teken fof proper Gradient maintenance, Biological
rotection:

(Control of erosion, eclamation of OB dump slopes.
sedimentation, siltation, water
treatment, diversion of water
courses if any, measure for
protection of contamination of
ground water from leaching, etc.
shall be described)

¢) Quantity of water pumped 1500 cum./day (As per approved MCP)
out from mine/Quarry:

d ) Quality of water (as per test Report of water quality monitoring in Cluster

result): \V is attached —
e) Corrective measures taken The parameters are mostly within the limit
confronting to the permissible

limit:

f) Is there any acid mine No

Drainage? If yes, the treatment
method taken:

18 | Air Quality Management
i) Existing air quality Report of ambient air quality monitoring in
parameters: Cluster V is attached
ii) Corrective measures taken \Water sprinkling through mobile water
for prevention of air pollution: sprinklers, ecological restoration, Covered
itransportation, plantation, Wet drilling,
Controlled blasting.
19 | Waste Management
a) Quantity of overburden 2107000 cum.
removal:
b) Quantity of Coal/Lignite NIL
reject generated:
¢) Utilization of Waste Material NA
done:
d) Protective Measures taken

Biological reclamation and grassing of OB

for prevention of siltation, Dumps including slopes to prevent erosion

erosion and dust generator for
waste material:

e) Quantity of waste material 2107000 cum.
re-handled/back-filled:

f) Height of dump and its

10 m (Less than 60 m); S| ili
stability measures taken: : S sl o

benching

g) After backfilling if left out

Ler | ; Final Closure stage yet to be reached
area is filled with water or not

(at the time of final closure)




/.

| a) Top Soil available at site: NIL (Fire Affected)

\ F 20 | Top Soil Management

\ b) Utilization of the top soil NA
during 2019-20:
\ﬁ \ a) Coal Beneficiation facilities NA
adopted:
/ ‘ \ b) Maintenance of coal No coal washery is located in Kankanee
: washeries being done: Colliery
¢) Dismantling of structure of NA
\ \ washery (describe briefly if
any):

22. Subsidence management (for UG mine): Only OCP isin operation in Kankanee Colliery

23. Infrastructure:

Existing infrastructural —l Future Utilisation Maintenance
facilities available
Roads DB Road ( Kankanee-Naya More) |Being maintained
Aerial Ropeways NA
Conveyor Belts NA
Railways DC & MJC lines Being maintained
Bridge, Culverts ill be handed over to state Being maintained
szl. if fit to use or will be
dismantled
Power lines Wil be utilized for neighbouring [Being maintained
projects
Building & Structures \Will be handed over to state Being maintained
[govt. if fit to use or will be
dismantled
Water Treatment NA J
Plant

Water Supply Sources  |Water Storage Tank - Will be Being maintained
utilized for neighbouring projects

Water supply pipeline of mine-

Will be utilized for neighbouring

projects
Gas Pipeline NA J
Sewer Line Will be utilized for neighbouring [Being maintained
projects
Telephone Cables Will be utilized for neighbouring [Being maintained
projects
Underground Tanks Will be utilized for neighbouring [Being maintained
projects
Electric Cable Will be utilized for neighbouring |Being maintained
projects




Transformers
tems during

posal is done of the above i

Describe if decommissioning, dismantling or dis

2019-20 (if any): No Liza reached

24, Disposal of Machinery: Einal closure stage ye

Decommissioning of Mining Mach.lnell'y
and their possible post mining utilization:

25 Safety and Security:
All Underground opening sealed

Safety measures implemented to
prevent access to surface

opening for Underground working
(barbed wire fencing done):

[Final closure stage is yet to be reached

b | Safety measures implemented to
/ 1 prevent access to surface opening ’
for excavation: |
F I Arrangement made up to the site /No /
being opened for general public:
/ D / Sealing of mine entries: fNot Applicable at Present I

26. Economic Repercussions of Closure of Mine -

[ a / Number of local residents / Final closure stage yet to be reached.
Will be assessed before final closure. [

employed in the mine:
Compensation given to the Final closure stage yet to be reached.

b
/ / employees concerning their
sustenance:
Feing imparted  (Handloom Training,/

c Vocational / skill development
training for sustainable income of
affected people:

titching Skills, etc.)

26. Any other closure activities as per approved Mine Closure Plan: NA

27. Post Environmental Monitoring for 3 years (to be given after closing of mine):
Final closure stage yet to be reached

The above information given is true to the best of my knowledge.

w .
A’
\
(Signature of: orﬂ;etent Authority)

Name:- SA7EN DR A S/Né)‘//

Designation: £-7 Cw/EF i an s GER(MIN )
) & RoRo "t

Date with seal: .
qftayorar aeTfer <
Project Officer
e Colll
Kankanee Colliery
gfRar

Sijua Area
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As per clause 7 ot annexure of the Guidelines for preparatian of Mine Closure Plan;

55011:01-2009-CPAM dated ‘Di 01,2013 to he submitted hefare 1% July of evary year). |

)h" L (O Fo u { A

Ome: ) | ‘ g I 9.9 |

¢ Coal Controller, l
[Hice of the Con) Controller,

, Councll House Swreet, ;
o\kata - 700001
S,

ploase find nerawith the yearly repout of ine Closure Activties for the year 2019-20

{or LOYARAD ming ol SUUA AREA,

BCCL company as ghen bedave:-

1| Name of the coal/hignie \ Loyabar Calltery, Sijua Ared, BCCL
‘\rmeib_\ock- L :
T e oPERGEL____ L8 e
\ ) Tots! life of the mne” \30 years (as par approved MCP| —\
I 1) Baianca bie of the mine: ‘t';u Years ) g
‘ 3 | Name of the Cwner: | Direeiar {Tehnical], BECL
3 | Addrass of the Owner: TRoyla Bhawan Ko Ja tiagar, Dhannad:
|4 \ ) Leasehoid Area of the Mine: 59.56 Ha o~
| 1) Project Ares of the Mine: 2556 Ha
‘ 5 | Mine Closure Plan approved ‘Beptember 2013
\ Y. oo I (cate]! 5 s 3
& | Escrow Account aumber. 'DO150100008826 \
7 | Neme & asdress of Escrow sk of Barona, Jhario Road, Uhanbad \
Apgentl. 3
8 | Closure Cost deposited jortne - 25.181akhs
year 2018-20 : X
5 | Cumulative Balance including T’ls 389,37 Lakhs |
interes in the account: A . J
10 | Peport being subrmitted far [Progressive Mine Closure i |
|31 | Spetific condition imposed, 11 NA l
| any, by Gavernmeni agency): ' i
[12 | Reserves of Coal/Lignite(as per  (Mimng Pian of Loyabad is under preparation
t Minirg Plan): \ ‘
\ Coal/uignite actually mined out 8
|___idun 31 y@ar 9-20}: .
{73 | Method of Mining! Clsed for production =)
14 | Area Mined out ((2); niL : =y
15 | Arex reclaimed | Physical: NIL.

) Bmlogl:at-.zﬁm in progress




|16 \:Detallsfatiorastation:

Aﬂorastatlon

ept |5 in progress.

T
1 17| 'Water Quality Management A e
' \ \ a) Water bodies avallable: In Ekrn Jore, lotal drains ant ponds
\easchold nrea: o
b) Measures takin lor. D raln Jin Cleaning, Pand Cleaning, Check dam,
protection: proper Gradient malntenanae, Buowglcqr
{Control of erosion, sclamation of OB dump slnpes.

sedimentation, siltation, water
\:earment diversion of watar
courses |f any, measure for
protecﬂun of contamination of

activity far lwa q]d BTR
dimps trn Total of 26 Ha} thraugh rom,,

SRS e

around water from leashing, etc.

-put from mine/Quarry:

1500 GPM

d ) Quality of water (as pertest
result): '

shaﬂ be described)

{Report of water: quallty manlraringm auswe
\'is auached

c)Corrective measures taken
confronting to the permissible
Nenit;

o) Quantity of water pumped

The pnrameters are mdsﬂv within the hmn i

f) iIsthereany. acid mingé

method takan:

Dmiuage-? i \tes. the treatment :

:Nu. }‘.

Alr Quality Mawment

1) Existing air quality
parameters: ;

¥ Repurt ofamblbntait g&amv Mnnitnnng in
CIgs er\rg nhecL '

i) Corrective peasuras taken
for prévention ofair ﬂollution’

¢! FP“"*'EI‘S. p}amanun

Walar sysrink thrdugh maokblie mizf‘,;\'-'

Wasie Mmmgemént

a) Quanuty of ov:rburden
remuoval:

i

B) Quantity af Coal/Lignite
Teject &_e;neran!d: ;

TINIL

¢} Utilization of Wasia- Mntwlm
done:

'd) Protectve Mamure,s ta ken
for prevention of siitatien, %
_qmlon and dusLseneﬂwr I
waste materlal;-

X 'r'b"’ﬂfﬁ' reclamauon and grassirig of OB

BT

|Aurnps lncludme “OPE‘S 16 provent eiosan

b SRS R

"e) Quantty of waste material
te-bandled/back-filled:

N

11y Heght of dump and its
1 stability measures taken:

1 \?. B . S '
NA = ~
ha . ™ J

‘ ‘g3 Afrer backlilling if left oul
o wres is-filled With wateror niot

(atﬂ\aﬂmr Mm‘




TR L T T T NP A § |
a) Top Sul availabie st ute SIDEEY ; TRERTIRE SAT I PR L
b) Uthization of the 1op soll NA
durng 2019-20: RERCE (Y et L iiss o s S P
21 | a) Coal Beneficiation facllities NA
adopted: 14 =) <
b) Maintenance of coal "o coral washery 15 loeated in Loyohar
washeries belng done. Calllery, — e e e
¢l Dismantling of steucture of NA
washery (describe briefly 1]
anyh: | PSR IR A R AL R

22. Subsidence managemeni (lor UG minel: Only OCP Is In aperation In Loyahiad Colllery

23, Infrastructure:

Existing Infrastructural TQ T Fulore Utisation - Maintenance
facilities avadable NIRRT - A
Roads DB Road Being maintalned
Aerial Ropeways NA l

‘Conveyor Belts NA {

Rallways Gormoh-Adra Line IBeing malntained
Bridge, Culverts Will be handed aver fo state Being maintained
fgovt. o fit to use ar will be

dismantied.
Power lines Will be utdized for neighbouring: Being maintained
projects ;
Bullding & Structures Will be hended cver ta state Beirng maintained
ovt, if fit to use.or willbe -
rivsmantl,e.d

Water Treatment ’NA
Plan1
Water Supply Sources E‘\Ilater Storage Tank of MADA- Being maintained

iIl be vulized for neighbouring
rojects |
ater supply pipeline of mine:
il be utillzed for neighbouring

rojects
Gas Pipeling NA
Sewer Line il be' utilized for neighbourina Being maintained
projects ; % Py
Telephone Cables Wil be utilized far nelghbouring Belng malntalned
projects
Underground Tanks ill be utlized for nmghbourlng Betng maintained
rojects
Electric Cable Izm be utilized for neighbouring' Being maintained
ojects i)s '




5.\—*" ’ - R B - .
AR me s i b wed for amghbouring. eing mainiained
lnm]m I

— e t—

P
4 — .

: 3 VERIEL LY
Describe if decommissianing, dismanthng of disposal Is dane af the aboye Ems during

2019-20(if any] No

24. Disposol o Marhinery: Final elosure stage yet to be s eached
e i —— - T A — '—-—"-~-——“_ l
Recommissioning of Ninﬁaﬁg Macluney )

and their possibie post mining utilizaton l

Reia=

25 Safety and Securiy

3 | Salety measures implemented o | Final closure stage isyat to be reached

prevent aceess (o surface ~ {

opening for Uncemgraund warking ’ £
g

(barbed wire fencing dong)

b | Satety measures implemznted 10 [ Final closure stage in yet 10 be reached
Prevent access 3o surfane cpening :
for excavalion:

€ | Arrangement made Ly (o the silz IND

being cpened Jor gensral public: i ' , A
D [ Sealing af mine entn=s: 4 ]Nm Applicable at Present

5. Economic Repercussinns of Closyrs. of Mine

La ’ Number of Iocal residents. | Final tlosure stage yet to be reached.

employed in the mine: Wil be sssessed before final ¢losure -
l b | Compensation given to the

| . 4 Final clasure stage YELo be reachsd.
' employees cencerning (heir VROl S T T ANEETT s
Lustenance: [ .
¢ | Vecanonal / skill develnpment Being ' jm -
; oG o Imparte Handloom
tralplng lorsustainable income.of 'tizc'hmg‘sm‘us :::) ¢ dioom . Traint
affecied ppople g L 2 L ey

26. Any other closule aotivities 35 per appraved Mine Closure Plan: NA

27. Pas| Enviranmaental Moni,!ai}rig fer 3 years'to be oo 8
Finai closure s1ape yet to be reached l" b?.gyven'a(lgr closing of ming):

The aboue infarmation given is True o the bes of ,-.',gv,k,mmm ,
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Annexure 15:

The information grven in this
report is not to be
communicated esther directly or
indirectly to the press or to any
person not holding an official
oasition m tha CII /
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DETAILS OF THE REPORT

Sl
No.

ITEMS

INFORMATIONS

Geographical Area

Jharia Coalfield (JCF): 453 sq. km.
Raniganj Coalfield (RCF part): 19.64 sq. km. (Cluster-XVI area only)

Major
Units

Physiographic

Dissected Pediplain with surface Reduced Level (RL) varies from
160 m to 220 m above mean sea level (AMSL) in JCF and 100 m to
140 m AMSL in RCF.

Drainage System

Damodar River is the master drainage flowing along western
boundary of the JCF. Jamunia River, Khudia River, Katri River,
Jarian Nala, Ekra Jore, Kari Jore, Kashi Jore, Chatkari Jore and
their tributaries are flowing through the JCF area.

Damodar River, Barakar River is the master drainage of the part of
RCF area (CV Area),

Annual Rainfall

Jharkhand State - 1264.0 mm

Dhanbad District - 1271.60 mm

(Source: Rainfall Statistics of India-2018, IMD, Ministry of Earth Sciences)
Normal Rainfall — 1286.30 mm

Dhansar Mine Rescue Station — 1315 mm (2018)

Geological Formations

Gondwana Formation
(Talchir Formation, Barakar Formation, Barren Measure & Raniganj
Formation)

Aquifer System

Top Unconfined/Phreatic Aquifer — average thickness 25 m
Semi-confined to confined Aquifer — average thickness 50-200 m

Hydrogeological
properties

Unconfined Aquifer (Damoda BJ Section & Block-ll):
Hydraulic Conductivity — upte 0.50 m/day
Transmissivity — 10 - 42 m2/day

Semi-confined to confined Aquifer (Sitanala & Kumari Block):
Hydraulic Conductivity — 0.0006-1.44 & 0.05-0.0027 m/day
Transmissivity — 0.06 — 0.573 m?/day

Groundwater
Monitoring
Network

Level

Out of total 254 no of monitoring stations 63 nos located within core
mining area and rest comes within Buffers zone.

60 Nos. of Groundwater monitoring well (Dug Wells) network is
established by CMPDI to record groundwater level data in and
around the Core Zone of JCF and 3 Nos. of Groundwater monitoring
well (Dug Wells) in RCF (CV Area).

Groundwater Levels
Below Ground Leve! (bgl)

JCF area:

Pre-monsoon — 0.95 to 15.88 m (Avg. 546 m bgl) in "2019
Post-monsoon — 045 to 05.95 m (Avg. 2.34 m bgl) in '2019
RCF area (part):

Pre-monsoon — 1.60 to 9.35 m (Avg. 5.29 m bgl) in '2019
Post-monsoon — 0.80 to 3.88 m (Avg. 2.10 m bgl) in 2019

10

Groundwater Quality

Potable (Annexure- IV)

11

Proposed
Piezometers

New piezometers (23 nos.) have been proposed to monitor impact
of coal mining on groundwater regime within the coalfield area (JCF
& part of RCF) for maximum depth upto 290 m to monitor deeper
aquifers.

12

Stage of Groundwater
Development (CGWB)

Dhanbad District-76.30%
(GWRE-2017)

JOB NO - 200419012
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1.0 INTRODUCTION

1.1 CLIMATE, TEMPERATURE & RAINFALL

The Jharia Coalfield (JCF) and part of Raniganj Coalfield (RCF) area in Dhanbad
District belongs to sub-humid tropical climatic region. The maximum temperature
during summer shoots upto 45° C and falls between 10° C to 5° C in winter. The
maximum rainfall occurs during the period between June and September.

The annual rainfall in the Dhanbad District is 1240.70 mm (Rainfall Statistics of India-
2017, IMD (Ministry of Earth Sciences), has been considered. The non-monsoon
rainfall in the District is 259.50 mm (Winter-9.50 mm, Pre-monsoon-73.80 mm and
Post-monsoon-176.20 mm) and the monsoon rainfall is 981.30 mm of total annual
rainfall. Monsoon Rainfall is around 80% of total annual rainfall in 2017 in Dhanbad
District. Rainfall is the primary source of groundwater recharge. The normal rainfall
of Jharkhand is 1296.30 mm (2015) as documented in MOSPI, Govt. of India.

1.2 GEOMORPHOLOGY

Northern part of the JCF area is covered with hills and thin forest. In general, the
altitude varies from 220 m AMSL in Barora area (Cluster-l) to 160 m above mean
sea level (AMSL) in Sudamdih area (Cluster-X). Pediplains are developed over
sedimentary rocks or Gondwana formation consisting of Sandstone, Shale, coal, etc.
Dissected pediplains are developed over Gondwana formations found in Jharia,
Baghmara, Katras areas etc. However, in RCF (part) areas the altitude varies from
100 m to 140 m AMSL (Cluster-XVI). The general slope of the topography is towards

south, i.e. Damodar River.

JOB NO - 200419012 2
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1.3 DRAINAGE

The drainage pattern of the area is dendritic in nature. The drainage system of the
area is the part of Damodar sub-basin. All the rivers that originate or flow through the
coalfield area have an easterly or south easterly course and ultimately joins
Damodar River, the master drainage. The drainage of the JCF is mainly controlled
by Jamuniya River (5" order), Khudia nala (3" order), Katri River (4™) and Chatkari
nala (3" order) flowing from north to south and joins Damodar River. Whereas,
Barakar River and Khudia River are controlling the drainage pattern of RCF (part)
and joins Damodar River in the south. Damodar River is the main drainage channel
and flows from west to east along the southern boundary of JCF and RCF.

The drainage map of the JCF and part of RCF has been prepared on topographic
map of scale 1:50,000 (Figure No-1). The watershed of all tributary rivers (Jamuniya
River to Barakar River) falls within the north-western part of Damodar sub-basin
which comes under Lower Ganga Basin.

Besides, a large number of ponds/tanks are distributed in and around JCF, out of
which one prominent lake is located at Topchanchi in the north-west part. Two
reservoirs, Maithon dam in Barakar River and Panchet dam in Damodar River near
to Chanch Victoria Area of BCCL (part of RCF) are the main source of water supply
to the nearby area. Jharia Water Board, Damodar Water Supply Scheme and
Mineral Area Development Authority (MADA) are supplying water.

2.0 GROUNDWATER SYSTEM

21 GEOLOGY OF THE AREA

The Jharia Coalfield covers an area of 453 sq. km. located in Dhanbad District,
Jharkhand. The non-coal bearing Talchir Formation is exposed in patches along the
northemn fringe of the Coalfield. The Barakar Formation which overlies the Talchir is
covering the most part of the Jharia Coalfield and having an area of 218 sq. km. This
is successively overlain by the non-coal bearing Barren Formation which is mainly
exposed in the central part of the Coalfield. This, in turn, is overlain by the Raniganj
formation (Coal Bearing horizon) in the south-western part of the Coalfield and

covers an area of 54 sq. km.
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Chanch-Victoria Area which is located in the western part of Raniganj Coalfield. The
Raniganj coalfield represents the eastern most coal basin in the Damodar Valley
Region and located in Burdwan District, West Bengal. The Coalfield is almost
elliptical in shape and covers an area of about 1530 sq. km. out of which only 35 sq.
km. comes under leasehold area of BCCL out of which 19.64 sq. km is the study
area (Cluster-XVI only). The coal bearing formations of the area belongs to Barakar

Formation of the Lower Gondwana.

22 HYDROGEOLOGY OF THE STUDY AREA

The permeable formations mainly composed of sandstone behave as aquifer units.
The coal seam and shales developed in the area act as impermeable beds i.e.
aquiclude. The aquifer materials of Gondwana Formation are constituted of fine to
coarse grained sandstone having primary porosity of intergranular void space. The
secondary porosity formed due to presence of faults, fracture, joints, etc. Sandstone
of Gondwana formations in JCF and RCF are very hard, compact and cemented
sandstone and forming less potential aquifer, particularly the deeper aquifer system.
The secondary porosity along with primary porosity forms a conduit system making
these formations good aquifers for movement and storage of ground water.

2.3 AQUIFER DISPOSITION

The aquifer system for shallow and deeper aquifer has been established through
hydrogeological studies, exploration, surface and subsurface geophysical studies in
the JCF and RCF (part) covering all geological formations. The aquifer can be
divided into two zones — Un-confined/Phreatic (shallow) and Semi-confined to
confined (deeper) aquifer.

PHREATIC/UN-CONFINED AQUIFER

The top aquifer occurred above the top most coal seam/shale bed is called un-
confined or water table aquifer and it consists of relatively permeable formation such
as weathered sandstone and loose soil. The thickness of the un-confined aquifer is
varying from few meters to 50 m. This un-confined aquifer is more potential than

deep seated semi-confined to confined aquifer.

JOB NO - 200419012 4




CMPDI

SEMI-CONFINED TO CONFINED AQUIFER

The semi-confined to confined aquifer consisting of sandstone bed is sandwiched
with coal seams/shale beds and multiple aquifer system developed due to presence
of multiple numbers of coal seams/shale beds. With the presence of intercalated
shale and carbonaceous shale beds and reduction in permeability with depth, the
lower aquifers are poor in potential.

24 AQUIFER PARAMETERS

PHREATIC/UN-CONFINED AQUIFER - The wells are tested by CMPDI for
determination of aquifer parameters in Damuda (BJ Section) and Block-Ill area of
JCF. The hydraulic conductivity of the un-confined aquifer is 0.50 m/day as
computed from pumping tests on the wells. The transmissivity of the unconfined
aquifer ranges from 10.68 m?/day to 41.48 m?/day.

SEMI-CONFINED TO CONFINED AQUIFER - Below the un-confined aquifer, the
sandstone partings in-between impervious layers of shale and coal seams is
designated as semi-confined / confined aquifers. The sandstones in these aquifers
are fine to coarse grained, hard and compact with very low porosity. Mostly
groundwater occurs in the weak zones formed due to weathering, fracture, faults,
which create the secondary porosity. The hydrogeological parameter has been
determined by CMPDI in Sitanala Block by conducting aquifer performance test
(APT). The hydraulic conductivity (K) of semi-confined aquifer in Barakar Formation
ranges from 0.0006 m/day to 1.44 m/day. The hydrogeological parameter has also
been determined at Kumari OCP Block in the central JCF by conducting aquifer
performance test. The hydraulic conductivity (K) of semi-confined aquifer in Barakar
Formation in this area ranges from 0.0027 m/day to 0.05 m/day.

Aquifer Type | Hydraulic Transmissivity | Remarks
Conductivity (m/day) | (m?/day)
Unconfined 0.50 1068 -4148 Site: Damuda (BJ Section) and
Block-1ll area
Semi-confined | 0.0006 — 1.44 (1) - Site: (1): Sitanala Block
0.0027 - 0.05 (2) (2): Kumari Block
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3.0 GROUNDWATER LEVEL MONITORING

To collect the representative groundwater levels in the study area, CMPDI has
established a monitoring network of total 254 monitoring stations out of which 64
located within core zone and rest comes within Buffer zone. 60 dug wells within JCF
and 04 dug wells within RCF (part) area (Details of the Hydrograph stations & water
level are given in Annexure-l, IIA & IIB) spread over the entire BCCL leasehold
area, Figure No-1. Water level monitoring in 254 hydrograph stations has been done
in pre-monsoon as well as in post monsoon whereas in 64 stations monitoring done

in quarterly (March, May, August and November month of 2018) basis.

Depth to water level of the water table depict the inequalities in the position of water
table with respect to ground surface and is useful in delineating recharge / discharge
areas, planning of artificial recharge structure and shows the overall status of the
groundwater level in the area. Historical groundwater level (GWL) of entire JCF and
part of RCF with fluctuation, GWL of Non-mining / Mining areas and GWL of the
Cluster of Mines of BCCL are shown in this report to assess the effect of Coal mining

activity in the groundwater regime in and around the Coalfield area.

Mining is a dynamic phenomenon. The mining activity creates dis-equilibrium in
environmental scenario of the area and disturbs the groundwater conditions/regime
in particular. The impact on shallow water regime due to mining activity can be
broadly viewed as under:

» Historical GWL with annual fluctuation over the years

e GWL scenario in Non-mining and Mining area (OC/UG mines)

¢ GWL scenario of Cluster of mines of BCCL

*Construction of piezometers within Jharia Coalfield and part of Raniganj Coalfield to monitor
groundwater level of deeper aquifers is already in progress.
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3.1 HISTORICAL GROUNDWATER LEVEL

Historical GWL of JCF and part of RCF are given from 2005 to 2019 of CMPDI

monitoring stations (total 63 stations within Coalfield area). Pre-monsoon and Post-

monsoon GWL with Fluctuation has been mentioned below in the table.

Table No - 1: Historical Groundwater Level

(Water level in metre below ground level)
Period | Pre-Monsoon (April/May) | Post-Monsoon (Nov/Dec) Fluctuation
From | To | Average | From | To Average | From | To | Average
2005 | 0.07 | 19.08 6.29 0.84 | 12.13 3.20 0.12 | 1245 3.21
2007 | 0.40 | 19.27 566 035 | 821 2.87 0.02 | 16.15| 296
2008 | 045 | 18.35 542 0.35 | 14.20 3.62 0.03 | 9.22 245
2010 | 0.85 | 14.47 524 0.10 | 15.88 4.48 0.02 | 555 1.54
2012 | 1.27 | 18.68 558 0.15 | 7.80 272 0.08 | 1345 2.96
b 2013 | 0.70 | 19.20 5865 045 | 835 277 0.29 | 15.88 3.17
12014 | 070 | 16.28 492 0.75 | 14.98 3.27 025 | 1015 | 217
2015 | 1.38 | 17.20 6.00 045 | 14.58 3.92 028 | 7.62 2.15
2016 | 0.78 | 16.73 564 0.30 | 1243 3.19 0.23 | 6.35 2.88
2017 | 0.67 | 16.28 5.61 0.15 | 697 241 0.10 | 12.10 3.25
2018 | 1.20 | 14.58 555 040 | 717 283 0.20 | 945 268
2019 | 095 | 15.88 546 045 | 595 234 0.20 | 1340 3.05
2008 | 5.02 | 10.50 7.59 285 | 49 3.7 1.82 | 6.60 3.87
2010 | 220 | 885 474 278 | 9.58 4.63 068 | 1.10 0.89
2011 | 357 | 8.02 498 250 | .21 3.75 0.55 | 1.90 1.23
2012 | 3.10 | 7.34 459 155 | 7.00 3.66 0.05 | 2.78 0.94
'g 2013 | 1.70 | 9.87 6.54 290 | 885 4.71 1.02 | 554 284
o | 2014 | 327 | 648 457 213 | 3.03 2.63 054 | 345 1.94
8 2015 | 3.38 | 952 533 268 | 820 511 1.06 | 1.32 1.81
2016 | 3.61 | 10.85 6.24 0.90 | 6.50 3.18 163 | 440 3.06
2017 | 193 | 580 325 163 | 3.78 247 163 | 3.78 0.78
2018 | 2.34 | 870 435 175 | 5.70 275 041 | 255 1.59
2019 | 160 | 9.35 529 080 | 388 2.10 0.80 | 547 3.20
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3.2

GROUNDWATER LEVEL SCENARIO IN NON-MINING/MINING AREA

Depth to water level (DTW) range in different formations with respect of mining and

non-mining areas is summarized in the Table No-2.

Table No - 2: Depth to water table

Formation | Area DTW (bgl, m) Average GWL (m)
[Year-2019]
Pre-monsoon | Post-monsoon
(Apr/May) (Nov/Dec) Pre- Post-
monsoon monsoon
Sedimentary | Non-mining 1.30-11.22 0.65-4.52 5.50 2.50
(Gondwana) | Mining oC 0.95-12.60 0.45-5.95 5.16 2.21
UG 1.20-15.88 0.55-4.57 595 274
Metamorphics | Peripheral part of the | 0.45-15.10 0.359.20 7.15 3.95
Coalfield

The study revealed that water table is in shallow depth and there is no significant

stress in the water table due to coal mining activity. Mining and Non-mining areas

shows barely any difference in water table condition in the JCF and RCF (part) area.

The average hydraulic gradient of the water table within mining and non-mining

areas is given in Table No-3. There is no significant change in hydraulic gradient has

been observed. Relatively steep gradient near active opencast mining areas w.r.t.,

Non-Mining, Underground mines and Metamorphics areas is observed.

Table No — 3: Average hydraulic gradient

Sl Formation Area Average hydraulic gradient
No
1 Sedimentary Non-Mining 15X 10°0 20X 10°
2 (Gondwana) Mining ocC 5.0X 102t0 4.0 X 103
3 UG 20X 10210 3.0X 10°®
4 Metamorphics Peripheral part of | 1.0X 107t 20X 10*
the Coalfield
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3.3 QUARTERLY GROUNDWATER LEVEL, CLUATER OF MINES (BCCL)

33A Monitoring of Ground Water Levels of Cluster-|

Cluster-I (Damuda Group of Mines) consisting of Damoda (BJ and Gutway section)
UG, Damoda (Albion section) OCP, proposed Damoda (B.J.section) OCP and
Closed Gutway OCP of Barora Area of BCCL. It is located in the extreme western
part of JCF in Bokaro district of Jharkhand.

The present leasehold area of Cluster-l is 575 Ha. The Damoda block area is
marked by more or less flat and gently undulating topography. The RL varies from
179 m to 208 m AMSL and the general slope of topography is towards east.
Jamuniya River, Kari Jore, Podo Jore and its tributaries are controlling the drainage

system of the area. The area comes under the watershed of Jamuniya River.

4 hydrograph stations (B-15, B-21A, BS1 and B-53) are located in the core zone of
the mine area. Water level monitoring in these monitoring stations has been done in
the months of May, August, November'2019 and January’2020, the Ground water
level data is enclosed in the table below:

SI | Well | Location | Water level (bgl in meters)
No. | No. May19 | Aug'19 | Nov'19 | Jan'20
1 B-15 |BeraBasti| 190 (045 165 |265

2 | B-21A | Dugdha 945 190 |- -
3 B-51 | Taranga 510 |1.10 270 |290
4 B-53 | Karmatanr| 322 | 097 142 |212
Average WL (bgl) 492 | 111 | 192 |256

Ground Water Level (in bgl) varies from 1.90 to 9.45 m during May'19, 0.45 to 1.90
m during August'19, 1.42 to 2.70 m during November'19 and 2.12 to 2.0 m during

January'20 within the Core Zone of Cluster-| area.
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33B Monitoring of Ground Water Levels of Cluster-Il

Cluster-ll consists of seven mines namely; Block-lIl mixed mine (OCP & UGP),
Jamunia OCP, Shatabdi OCP, Muraidih mixed mine (OCP & UGP) and Phularitand
OCP is under administrative control of Block-Il Area and Barora Area of BCCL. It is
located in the extreme western part of Jharia Coalfield in Dhanbad district of
Jharkhand.

The present leasehold area of Cluster-ll is 2025.71 Ha. The Damoda block area is
marked by more or less flat and gently undulating topography. The RL varies from
176 m to 235 m AMSL. Jamuniya River, Khudia River and its tributaries are
controlling the drainage system of the area. The area comes under the watershed of
Jamuniya River and Khudia River.

5 hydrograph stations (B-1, B-59, B-60, B-61A and B-62A) are located in the core
zone of the mine area. Water level monitoring in these monitoring stations has been
done in the months of May, August, November'2019 and January'2020, the Ground
water level data is enclosed in the table below:

Sl | well Location Water level (bgl in meters)
No. | No. May'19 | Aug'19 | Nov'19 | Jan'20
1 [B-1 | Muraidih 318 | 133 [173 [198

2 |B-59 |Khodovaly | g20 |080 090 [1.20

3 |B-60 |Bahiyardih| g13 | 123 |[323 [493
4
5
A

B-61A | Kesargora | 332 | 1.39 0.52 1.12
B-62A | Sadiyardih | 755 |2.80 3.25 495

verage WL (bgl) 568 1.51 193 | 284

Ground Water Level (in bgl) varies from 3.18 to 8.13 m during May'19, 0.80 to 2.80
m during August'19, 0.52 to 3.25 m during November'19 and 1.12 to 4.95 m during
January'20 within the Core Zone of Cluster-Il area.
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33C Monitoring of Ground Water Levels of Cluster-lll

Cluster-1ll consists of nine mines namely, Jogidih UG, Maheshpur UG, South
Govindpur UG, Teturiya UG, Govindpur UG, New Akashkinaree mixed mine (OC &
UG) and Kooridih/Block-IV mixed mine (OC & UG) under the administrative control
of Govindpur Area of BCCL. This Cluster of mines is located in western part of Jharia
Coalfield in Dhanbad district of Jharkhand.

The present leasehold area of Cluster-lll is 1420.0 Ha. The area is plain with gentle
undulation with RL varies from 160 m to 208.80 m AMSL. The general slope of the
area is towards south. Khudia River, Baghdihi Jore, Katri River and its tributaries are
controlling the drainage system of the area. The area comes under the watershed of
Khudia River.

5 hydrograph stations (A-12, A-25, A-29, B-14 and B-60) are located in the core
zone of the mine area. Water level monitoring in these monitoring stations has been
done in the months of May, August, November'2019 and January'2020, the Ground
water level data is enclosed in the table below:

S| | well | Location Water level (bgl in meters)
No. | No. May'19 | Aug'19 | Nov'19 | Jan'20
1 A-12 | Jamua 210 |0.29 0.45 0.75
2 | A-25] Sinidih 608 | 143 |193 |248
3 A-29 | Dharmaband | 485 | 1.20 3.40 3.65
4 | B-14 | Mathadih 224 |054 [094 [204
5 | B-60 | Sonardih 813 |123 |[323 493
Average WL (bgl) 468 | 094 | 199 | 277

Ground Water Level (in bgl) varies from 2.10 to 8.13 m during May'19, 0.29 to 1.43
m during August’'19, 0.45 to 3.40 m during November'19 and 0.75 to 4.93 m during
January'20 within the Core Zone of Cluster-Ill area.
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33D Monitoring of Ground Water Levels of Cluster-1V

Cluster-IV consists of six mines namely, Salanpur UG, Katras-Choitudih UG,
Amalgamated Keshalpur & West Mudidih OC, Amalgamated Keshalpur & West
Mudidih UG, Amalgamated Angarpathra & Ramkanali UG and closed Gaslitand UG
of Katras Area of BCCL. It is located in the north-central part of Jharia Coalfield in
Dhanbad district of Jharkhand.

The present leasehold area of Cluster-IV is 1123.79 Ha. The area has a general
undulating topography, with an overall gentle south-westerly slope. The RL varies
from 182 m to 216 m AMSL. Katri River, Kumari Jore and its tributaries are
controlling the drainage pattern of the area. The area comes under the watershed of
Katri River.

4 hydrograph stations (A-26, A28A, B-64 and B-65A) are located in the core zone of
the mine area. Water level monitoring in these monitoring stations has been done in
the months of May, August, November2019 and January'2020, the Ground water

level data is enclosed in the table below:

I | Well Location Water level (bgl in meters)
No. | No. May'19 | Aug'19 | Nov'19 | Jan'20
1 | A26 | Malkhera 658 | 223 (333 [383
2 | A28A | Lakarka 245 [125 (315 |[3.60
3 | B-64 | Keshalpur 095 | 0.30 0.45 1.20
4 | B-65A | Jhinjipahari | 1105 | 185 095 |295
Average WL (bgl) 526 | 141 | 197 | 290

Ground Water Level (in bgl) varies from 0.95 to 11.05 m during May'19, 0.30 to 2.23
m during August'19, 0.45 to 3.33 m during November'19 and 1.20 to 3.83 m during

January'20 within the Core Zone of Cluster-IV area.
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33E Monitoring of Ground Water Levels of Cluster-V

Cluster-V consists of twelve mines namely; Tetulmari OC & UG mine, Mudidih OC &
UG mine, Nichitpur OC, Sendra Bansjora OC & UG, Bansdeopur OCP (proposed) &
UG, Kankanee OC & UG and closed Loyabad UG under the administrative control of
Sijua Area of BCCL. This Cluster of mines is located in northemn part of Jharia
Coalfield in Dhanbad district of Jharkhand.

The present leasehold area of Cluster-V is 1957.08 Ha. The area has a general
undulating topography, with an overall gentle south westerly slope. The RL varies
from 210 m to 170 m AMSL. Jarian Nala, Nagri Jore, Ekra Jore and its tributaries are
controlling the drainage pattern of the area. The area comes under the watershed of

Jarian Nala and Ekra Jore.

4 hydrograph stations (A-3, A-16, A-27 and D-23) are located in the core zone of the
mine area. Water level monitoring in these monitoring stations has been done in the
months of May, August, November'2019 and January'2020, the Ground water level
data is enclosed in the table below:

Sl | Well | Location Water level (bgl in meters)

No. | No. May'19 | Aug'19 | Nov'19 | Jan'20
1 | A3 |Siua 347 032 [047 |062
2 | A-16 | Ekra 545 | 165 |[1.95 [455
3 |A27 | Tetulmari| 240 (015 [092 [1.30
4 D-23 | Jogta 470 | 165 1.40 1.50
Average WL (bgl) 401 | 094 | 1.19 [ 199

Ground Water Level (in bgl) varies from 2.40 to 5.45 m during May'19, 0.15 to 1.65
m during August’'19, 0.47 to 1.95 m during November'19 and 0.62 to 4.55 m during
January'20 within the Core Zone of Cluster-V area.
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33F Monitoring of Ground Water Levels of Cluster-VI

Cluster-VI consists of four coal mines; East Bassuriya OC, Bassuriya UG, Gondudih
Khas-Kusunda OC, Godhur Mixed Mines (OC and UG) are under the administrative
control of Kusunda Area of BCCL. This Cluster of mines is located in central part of
Jharia Coalfield in Dhanbad district of Jharkhand.

The present leasehold area of Cluster-VI is 876.55 Ha. The area has a general
undulating topography with general slope towards south. The RL varies from 180 m
to 240 m AMSL. Ekra Jore, Kari Jore and their tributaries are controlling the drainage

pattern of the area. The area comes under the watershed of Ekra Jore and Kari Jore.

2 hydrograph stations (D-25 and D-30) are located in the core zone of the mine
area. Water level monitoring in these monitoring stations has been done in the
months of May, August, November'2019 and January'2020, the Ground water level
data is enclosed in the table below:

S| | well | Location Water level (bgl in meters)

No. | No. May'19 | Aug'19 | Nov'19 | Jan'20
1 D-25 | Godhur 990 |4.35 5.38 5.50

2 | D30 | Borkiboa | 460 |038 |075 |195
Average WL (bgl) 7.25 2.37 3.07 3.73
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33G Monitoring of Ground Water Levels of Cluster-VIl

Cluster-VII consists of fourteen mines namely; Dhansar mixed mine, Kusunda OCP,
Viswakarma OCP, Industry UG (closed), Alkusa UG, Ena OCP, S.Jharia/Rajapur
OCP, Burragarh UG, Simlabahal UG, Hurriladih UG, Bhutgoria UG, Kustore UG
(closed) and E.Bhuggatdih UG (closed) under the administrative control of Kusunda
Area and Kustore Area of BCCL. This Cluster of mines is located in east central part
of Jharia Coalfield in Dhanbad district of Jharkhand.

The present leasehold area of Cluster-Vll is 2127.70 Ha. The area has a general
undulating topography with general slope towards south. The RL varies from 172 m
to 221 m above M.S.L. Kari Jore, Chatkari Jore and its tributaries are controlling the
drainage pattern of the area. The area comes under the watershed of Kari Jore and
Chatkari Jore.

7 hydrograph stations (D-3, D-4, D-33, D-34, D-47, D-55 and D-80) are located in
the core zone of the mine area. Water level monitoring in these monitoring stations
has been done in the months of May, August, November'2019 and January’2020,
the Ground water level data is enclosed in the table below:

S| | Well | Location Water level (bgl in meters)
No. | No. May'19 | Aug'19 | Nov'19 | Jan'20
1 D-3 | Dhansar 175 | 1.05 1.30 1.45
2 D-4 | Jhana 281 | 1.16 1.71 2.16
3 D-33 | Kustore 235 | 025 1.65 |[235
4 D-34 | Kusunda 475 | 210 |240 |2.55
5 D-47 | Parastanr | 455 | 190 |[435 (420
6
7
A

D-55 | Hariladih 842 (297 |547 |8.62
D-80 | Bastacolla| 500 | 230 |3.05 |[3.80
verage WL (bgl) 4.23 1.68 285 | 3.59

Ground Water Level (in bgl) varies from 1.75 to 8.42 m during May'19, 0.25 to 2.97
m during August’'19, 1.30 to 5.47 m during November'19 and 1.45 to 8.62 m during
January'20 within the Core Zone of Cluster-VIl area.
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33H Monitoring of Ground Water Levels of Cluster-Vil|

Cluster-VIII consists of ten mines namely; Bastacolla mixed mines (OC & UG), Bera
mixed mines (OC & UG), Dobari UG, Kuya mixed (OC & UG), proposed Goluckdih
(NC) OC, Ghanoodih OC and Kujama OC under the administrative control of
Bastacolla Area of BCCL. This Cluster of mines is located in eastern part of Jharia
Coalfield in Dhanbad district of Jharkhand.

The present leasehold area of Cluster-Vlll is 1200.41 Ha. The area has a general
undulating topography with general slope towards south and south-west. The ground
elevation in the area ranges from 175 m to 221 m AMSL. Chatkari Jore, Tisra Jore
and its tributaries controlling the drainage pattern of the area. The area comes under
the watershed of Chatkari Jore.

4 hydrograph stations (D-8, D-43, D-49 and D-51) are located in the core zone of the
mine area. Water level monitoring in these monitoring stations has been done in the
months of May, August, November'2019 and January'2020, the Ground water level
data is enclosed in the table below:

Sl | well | Location Water level (bgl in meters)

No. | No. May'19 | Aug'19 | Nov'19 | Jan'20
1 D-8 | Alokdiha 480 | 1.95 285 425

2 D43 | Alagdih 735 |3.55 270 4.25
3 D-48 | Galucdih 175 | 0.60 1.50 1.25
4 D-51 | Chankuiya | g9g5 | 8.05 575 7.75

Average WL (bgl) 596 | 354 | 320 | 438

Ground Water Level (in bgl) varies from 1.75 to 9.95 m during May'19, 0.60 to 8.05
m during August'19, 1.50 to 5.75 m during November'19 and 1.25 to 7.75 m during
January'20 within the Core Zone of Cluster-VIIl area.
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3.31 Monitoring of Ground Water Levels of Cluster-IX

Cluster-IX consists of eight mines namely; North Tisra/South Tisra Expansion OCP,
Lodna UG, Bagdigi UG, Bararee UG and Joyrampur UG and Jealgora UG (closed)
are under the administrative control of Lodna Area of BCCL. This Cluster of mines is
located in eastern part of Jharia Coalfield in Dhanbad district of Jharkhand.

The present leasehold area of Cluster-I1X is 1942.12 Ha. The topography of the area
is undulating with gentle slope towards south. The RL varies from 221 m to 188.44 m
AMSL. Chatkari Jore, Tisra Jore, Sulunga Jore and its tributaries controlling the

drainage pattern of the area. The area comes under the watershed of Chatkari Jore.

6 hydrograph stations (D-5, D-7, D-39, D-40A, D-41 and D-74) are located in the
core zone of the mine area. Water level monitoring in these monitoring stations has
been done in the months of May, August, November2019 and January'2020, the
Ground water level data is enclosed in the table below:

S | well Location Water level (bgl in meters)

No. | No. May’'19 | Aug'19 | Nov'19 | Jan'20
1 D-5 Jiyalgora 825 |290 485 8.20

2 |D-7 |GoldenPahari | g23 |188 [328 |[486

3 | D-39 | Tilaboni 1260 | 400 [595 [1245
4 |D-40A KhapaDhawra | 185 | 150 |145 [195

5 | D41 | Joyrampur 230 |0.70 1.25 1.40

6 D-74 | Bhulan Bararee | 580 |2.35 3.57 495
Average WL (bgl) 651 | 222 | 339 | 564

Ground Water Level (in bgl) varies from 1.85 to 12.60 m during May'19, 0.70 to 4.00
m during August'19, 1.25 to 5.95 m during November'19 and 1.40 to 12.45 m during
January'20 within the Core Zone of Cluster-IX area.
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33J Monitoring of Ground Water Levels of Cluster-X

Cluster-X consists of ten coal mines and one coal Washery namely; Bhowrah North
mixed mines (UG & OC), Bhowrah South mixed mines (UG, 3 Pit OCP, Chandan
OCP), Patherdih Mixed mines (UG, Chandan OCP), Sudamdih incline UG mine,
Sudamdih Shaft UG mine, Amlabad UG (Closed) and Sudamdih Coal Washery
under the administrative control of Eastern Jharia Area of BCCL. This cluster of
mines is located in the eastern part of Jharia Coalfield in Dhanbad district of
Jharkhand.

The present leasehold area of Cluster-X is 2057.47 Ha. The area has an undulating
topography with gentle slope towards south and south east. The RL varies from 185
m to 150.0 m AMSL. Gaurkuthi Nala and few seasonal streams are controlling the
drainage pattern of the area. The area comes under the watershed of Damodar
River.

4 hydrograph stations (A-19, D-35, D-36 and D-77) are located in the core zone of
the mine area. Water level monitoring in these monitoring stations has been done in
the months of May, August, November2019 and January'2020, the Ground water
level data is enclosed in the table below:

SI | well | Location Water level (bgl in meters)
No. | No. May'19 | Aug'19 | Nov'19 | Jan'20
1 |A-19 |Bhowrah | 485 |095 |343 |4.95
2 | D-35|Patherdih | gog |3.15 |380 |[590
3 D-36 | Sudamdih | 120 |0.10 0.55 0.65

4 |D-77|Amiabad | 40 |[280 [320 [450
Average WL (bgl) 511 175 | 275 | 4.00

Ground Water Level (in bgl) varies from 1.20 to 8.00 m during May'19, 0.95 to 3.15
m during August'19, 0.55 to 3.80 m during November'19 and 0.65 to 4.95 m during
January'20 within the Core Zone of Cluster-X area.
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33K Monitoring of Ground Water Levels of Cluster-XI

Cluster—XI consists of eight coal mines and one coal Washery namely; Gopalichak
UG Project, Kachi Balihari 10/12 Pit UG, Pootkee Balihari Project UG, Bhagaband
UG, Kendwadih UG (closed), Pootkee UG (closed), Kachi Balihari 5/6 Pit UG
(closed) are under the administrative control of Pootkee Balihari Area and Moonidih
UG & Moonidih Washery are under the administrative control of Western Jharia Area
of BCCL. This Cluster of mines is located in central part of Jharia Coalfield in
Dhanbad district of Jharkhand.

The present leasehold area of Cluster-Xl is 3527.58 Ha. The area has an undulating
topography with gentle slope towards south. The RL varies from 201 m to 166 m
AMSL. Katri River, Jarian Nala, Ekra Jore and Kari Jore are controlling the drainage

of the area. The area comes under the watershed of Katri River and Kari Jore.

4 hydrograph stations (A-17, A-18, A-20 and A-32) are located in the core zone of
the mine area. Water level monitoring in these monitoring stations has been done in
the months of May, August, November2019 and January'2020, the Ground water
level data is enclosed in the table below:

Sl | well Location Water below (bgl in meters)
No. | No. May'19 | Aug'19 | Nov'19 | Jan'20
1 A-17 | Kachi Balihari | 294 | 0.34 224 242
2 A-18 | Baghaband 229 |[1.09 0.69 1.09

3 | A-20 | Gorbudih 457 |332 [182 402
4 | A-32 | Baludih 275 (062 |095 |165
Average GW (bgl) 3.14 134 | 143 | 230

Ground Water Level (in bgl) varies from 2.29 to 4.57 m during May'19, 0.34 to 3.32
m during August'19, 0.69 to 2.24 m during November'19 and 1.09 to 4.02 m during
January'20 within the Core Zone of Cluster-X| area.
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33L Monitoring of Ground Water Levels of Cluster-XIl|

Cluster-Xlll consists of one operating mine i.e. Murulidih 20/21 pits UG mine and six
abandoned mines (Bhurungiya Colliery, Muchraidih colliery, Hantoodih colliery,
Padugora colliery, Murulidih colliery, Bhatdee colliery) of Western Jharia Area of
BCCL. It is located in the south-western part of Jharia Coalfield in Dhanbad district of
Jharkhand.

The present leasehold area of Cluster-Xlll is 1898.62 Ha. The area has an
undulating topography with gentle slope towards south-east. The maximum RL is
224 m AMSL in the north-western part of the area whereas the minimum RL is 179
m AMSL at southern part. The area comes under the watershed area of Jamunia
River and Katri River.

6 hydrograph stations (A-22, A-23, A-33, A-34, B-25 and B-48) are located in the
core zone of the mine area. Water level monitoring in these monitoring stations has
been done in the months of May, August, November'2019 and January'2020, the
Ground water level data is enclosed in the table below:

Sl | Well Location Water level (bgl in meters)
No. | No. May'19 | Aug'19 | Nov'19 | Jan'20
1 A-22A | Nagdah Basti 260 | 1.75 2.00 2.85
2 | A-23 | Machhayara 1197 | 5.37 3.77 6.57

3 | A-33 | Mahuda Washery | 365 | 0.55 1.25 1.55
4 | A-34 | Mahuda Mosque 635 |3.45 3.95 545

'5 | B-25 |Mahuda More 480 |1.38 [140 [350
6 |B-48 | Mahuda 705 |285 [435 545
Average GW (bgl) 6.07 256 | 279 | 423

A

Ground Water Level (in bgl) varies from 2.60 to 11.97 m during May'19, 0.55 to 5.37
m during August'19, 1.40 to 4.35 m during November'19 and 1.55 to 6.57 m during
January'20 within the Core Zone of Cluster-XIIl area.
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33 M Monitoring of Ground Water Levels of Cluster-XIV

Cluster-XIV consists of two mines namely, Lohapatty UG and Lohapatty Opencast
Patch (proposed). These are under the administrative control of Western Jharia of
BCCL. This Cluster of mines is located in western part of Jharia Coalfield in
Dhanbad district of Jharkhand.

The present leasehold area of Cluster-XIV is 1577.22 Ha. The topography of the
area is undulating with slope towards south west. The maximum RL is 224 m in the
north-eastern part whereas the minimum RL is 170 m above mean sea level on the
south-western part of the area. Jamunia River and its tributaries are controlling the

drainage of the area. The area comes under the watershed area of Jamunia River.

3 hydrograph stations (B-23, B-24 and B-67) are located in the core zone of the
mine area. Water level monitoring in these monitoring stations has been done in the
months of May, August, November'2019 and January2020, the Ground water level
data is enclosed in the table below:

Sl | well | Location Water level (bgl in meters)
No. | No. May'19 | Aug'19 | Nov'19 | Jan'20
1 | B-23 | Lohapatti | 284 | 112 [134 [224
2 | B-24 | Telmuchu| 458 | 123 |[233 [363
3 | B-67 |Simatanr | gs57 337 [435 [465

Average GW (bgl) 5.33 1.91 267 | 351

Ground Water Level (in bgl) varies from 2.84 to 8.57 m during May'19, 1.12 to 3.37
m during August'19, 1.34 to 4.35 m during November'19 and 2.24 to 4.65 m during

January'20 within the Core Zone of Cluster-XIV area.
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33N Monitoring of Ground Water Levels of Cluster-XV

Cluster—XV consists of four coal mines; Kharkharee UG and Dharmaband UG are
under the administrative control of Govindpur Area and Madhuband UG &
Phularitand UG are under the administrative control of Barora Area of BCCL. This
Cluster of mines is located in western part of Jharia Coalfield in Dhanbad district of
Jharkhand.

The present leasehold area of Cluster-XV is 1696.55 Ha. The topography of the area
is undulating with slope towards south west. The maximum RL is 235 m in the
Kharkharee mine area whereas the minimum RL is 165 m AMSL on the easten &
western part of the Cluster. Jamunia River and Khudia River are controlling the
drainage of the area. The area comes under the watershed area of both Jamunia
River and Khudia River.

3 hydrograph stations (A-24, B-32A and B-61A) are located in the core zone of the
mine area. Water level monitoring in these monitoring stations has been done in the
months of May, August, November'2019 and January'2020, the Ground water level
data is enclosed in the table below:

| Sl | wWell Location Water level (bgl in meters)
No. | No. May'19 | Aug'19 | Nov'19 | Jan'20
1 A-24 | Pipratanr 15.88 | 1.73 2.48 4.08

2 B-32A | Madhuband | 555 | 1.25 1.70 2.35

3 B-61A | Kesargora 335 |1.39 0.52 112

Average GW (bgl) 825 | 146 | 157 | 252

Ground Water Level (in bgl) varies from 3.35 to 15.88 m during May'19, 12510 1.73
m during August'19, 0.52 to 2.48 m during November'19 and 1.12 to 4.08 m during

January'20 within the Core Zone of Cluster-XV area.
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330 Monitoring of Ground Water Levels of Cluster-XVI

Cluster-XVI consists of five mines namely, Dahibari-Basantimata OC, Basantimata
UG, New Laikidih OC, Laikdih Deep UG and Chunch UG under the administrative
control of Chanch-Victoria Area of BCCL. This cluster of mines is located in the
western part of Raniganj Coalfield in Dhanbad district of Jharkhand.

The present leasehold area of Cluster-XVI is 1964.21 Ha. The topography of the
area is undulating with slope towards south west. The area is plain with gently
undulating with elevation varying from 100 m to 140 m AMSL. The general slope of
the area is towards southeast. Barakar River and Khudia River are controlling the
drainage of the area. The area comes under the watershed area of Barakar River.

3 hydrograph stations (DB-22, DB-23, DB-24) are located in the core zone of the
mine area. Water level monitoring in these monitoring stations has been done in the
months of May, August, November'2019 and January2020, the Ground water level
data is enclosed in the table below:

Sl | well Location Water level (bgl in meters)

No. | No. May'19 | Aug'19 | Nov'19 | Jan'20
1 | DB-22 | Dahibari, Niche Basti | 493 |1.38 163 |1.73
2 | DB-23 | Dahibari OC 160 |08 |08 |1.00
3 | DB-24 | Dahibari 935 |3.20 |388 480
Average GW Level 453 | 182 | 210 | 251

Ground Water Level (in bgl) varies from 1.60 to 9.35 m during May'19, 0.88 to 3.20
m during August’'19, 0.80 to 3.88 m during November'19 and 1.00 to 4.80 m during
January'20 within the Core Zone of Cluster-XVI area.
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4.0 GROUNDWATER LEVEL SCENARIO

During the month of May’2019 the depth to water level (in bgl) within 15 nos Cluster
of mines varies from 0.95 m to 15.88 m with an average of 5.46 m. During the month
of August’2019 the depth to water level varies from 0.10 m to 8.05 m with an
average of 1.77 m. During the month of November'2019 the depth to water level
varies from 045 m to 595 m with an average of 2.34 m. During the month of
January'2020 the depth to water level varies from 0.62 m to 12.45 m with an average
of 3.30 m. The summarized water level data of all clusters are given in Table No - 4.

Depth to water level (in bgl) values described that water level goes down to
maximum 15.88 m during pre-monsoon’'2019 and maximum upto 9.35 m during post-
monsoon'2019. Un-confined aquifer is affected around 20 m to 30 m maximum close
to active opencast mining areas, showing steep gradient towards mine void. Other
than that, there is no mining effect in the water level within JCF area and RCF area
(part). Historical water level data and hydrograph of permanent observation stations
from CGWB shown in Annexure-lil.

Monitoring groundwater (quantity & quality) to assess the present condition and
resource has been done regularly in the coalfield areas. Well hydrographs
(Annexure-lll and VI) are prepared and studied to identify potentially adverse
trends so that appropriate action can be taken to protect groundwater resource.
According to the hydrograph trend analysis of CGWB monitoring wells and CMPDI
observation wells, there are decline trends in both Pre and Post-monsoon GW level
trends (max. upto 0.50 cm/year in Cluster-V and Cluster-VI) but no significant decline
trend (>1.0 m/year) of water level is noticed in any particular area for the last 10
years within the coalfield area. Regarding quality monitoring, the water sample
location map (Figure No-2) with collection points details (dug wells) are given in
Annexure-lV and Quality is given in Annexure-V.
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Table No—4: Groundwater level data Cluster-wise

Water level
fluctuation
No. of Avg.
=k || HUmrof Monitoring | Below ground | g, ot ation | Formation
No. BCCL Wells level (in meters)
(May, Aug, Nov'19
& Jan'20)
1 | 4 nos. 045t0945m 3.00m Barakar
2 Il 5 nos. 080t08.13m 2.85m Barakar
3 1} 5 nos. 0.29t06.08 m 270m Barakar
4 \Y 4 nos. 0.30to11.05m 3.30m Barakar
5 V 4 nos. 0.15t04.70 m 280m Barakar
6 Vi 2 nos. 0.38t09.90 m 420m Barakar
7 Vil 7 nos. 0.25t0862m 1.50 m Barakar
8 VIl 4 nos. 060t0995m 275m Barakar
9 IX 6 nos. 070t012.60m 3.10m Barakar
10 X 4 nos. 0.10t0 8.00 m 235m Barakar
Barakar &
11 Xl 4 nos. 0.34t0457Tm 170 m
Barren Measure
12 Xl 6 nos. 0.55t011.93 m 3.30m Ranigan)
13 XV 3 nos. 1.12t08.57 m 265m Raniganj
Barakar &
14 XV 3 nos. 0.52t015.88 m 6.70 m
Barren Measure
15 XVI 3 nos. 080t09.35m 3.20m Barakar

Maximum water level fluctuation observed in Cluster-XV (6.70 m) and minimum

fluctuation observed in Cluster-VIl (1.50 m). However, 3-5 m water level fluctuation
observed in Cluster-l, IV, VI, IX, XIll, XV and XVI, 5-7 m water level fluctuation

observed in Cluster-XV, 7-9 m water level fluctuation and beyond 9 m is not

observed in any of the Cluster of mines of BCCL.
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5.0 GROUNDWATER QUALITY

The ground water sample of the study area (15 nos. of Cluster of mines, BCCL) have
been collected from dug wells and analysed. Fifteen ground water samples (GW-1,
2,3,45 6 7, 8,9 10, 11, 13, 14, 15 & 16) were analysed during the month of
May'2019 at CMPDI, RI-ll, Dhanbad. The water sampling details are given in
Annexure-IV and Water sample locations are shown in Figure No-2. The water
quality data are enclosed in Annexure-V.

The study of the variations in water quality parameters are described below:

The pH of the groundwater samples varies between 7.64 (GW-6) to 8.14 (GW-7) in
May 2019, the pH is within the ISI limit of drinking water standard.

The mineral constituents dissolved in water constitute the dissolved solids. The total
dissolve solids vary from 366 (GW-5) to 796 mg/l (GW-6) in May 2019, the TDS
values are above the IS 10500 standards of drinking water.

During the month of May'19 the alkalinity of the water samples varies from 66 (GW-
11) to 124 mg/l (GW-7) and are within the stipulated standard of (200 mg/l) drinking
water. The concentrations of calcium in the water samples vary from 28 (GW-16) to
84 mg/l (GW-6) and are slightly above the permissible limit (75 mg/l) of drinking
water standards. The total hardness ranges between 170 (GW-16) to 420 mg/l (GW-
3) and the value of total hardness in water samples are above the permissible limit
(200 mg/l). The sulphate ranges between 68 (GW-14) to 136 mg/l (GW-3) and the
value of sulphate in water sample are within the permissible limit (200 mg/l). The
Iron, Copper, Manganese, Lead, Zinc and Chromium concentration in the water

samples are found to be below the upper IS! limits for drinking water.
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6.0 STAGE OF GROUNDWATER EXTRACTION

The groundwater is mainly utilized for domestic needs and for irrigation purposes.
The groundwater abstraction is mainly through dug wells and bore wells. The stage
of groundwater development in Dhanbad District is 76.30% (as per 2017 GWRE).
The highest stage of development is in Jharia Block (127.0%) & Dhanbad Block
(107.50%) and lowest stage of development is in Baliapur Block (78.24%) as per
GWRE-2013. The Gondwana sandstones in general, are known to constitute good
aquifers at many places. However, the yield potential of the area adjoining to active
mines in the coal belt is poor. The active mines often act as groundwater “sinks”. In
contrast, the water logged abandoned mines and pits act as potential sources of
groundwater. As per the assessment done by Central Ground Water Board (CGWB),
Patna in 2017, the Block wise data of Dhanbad District is given below:

Table No-5: Block-wise Stage of Groundwater development

S Administrative Stage of GW Category Category
No. Unit Development | (GWRE-2013) (GWRE-2017)
District Block

1 | Bokaro Bermo 156.30% Over- exploited | Over- exploited
2 | Dhanbad | Baghmara | 91.74% Critical Critical
3 | Dhanbad | Baliapur 78.24% Semi- Critical Semi- Critical
4 | Dhanbad | Dhanbad | 107.50% Over- exploited | Over- exploited
5 | Dhanbad | Jharia 127.0% Over- exploited | Over- exploited
6 | Dhanbad | Topchachi | 98.45% Critical Critical

Dynamic Groundwater Resource Assessment, CGWB as per 2013 & 2017.
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Table No-6: Cluster-wise Groundwater development scenario

Cluster/ Adminis- Total Water demand (Lakh cum/year) Avg, GW level GW level Quantity
Area tekive (bglin m) declining trend | Storage /
o [ Wine Sufaco | Tolal | Excess 2019 20052019 | future use
ofrcw Discharge Water Use or
Develo- (GW + Source (mm othear Pre- Post- Pre- Post (Lakh
Pment (SOD) Rainwater) P use | MONSOON | MONSooN | MONSoon | MONSOON Cum/
Industrial) Year)
Cluster- Bermo 9.56 NIL 7.42 2.14 492 1.92 YES YES NIL
| (SOD:
Over-
exploited)
Cluster- | Baghmara | 17017 | Jamunia | 2255 | 23.83 | 568 1.93 NO NO 123.75
I river
Cluster- (SOD: 58.18 NIL 258 1265 | 4.68 1.99 NO NO 4295
1] Critical)
Cluster- 68.84 MADA 1847 (1231 | 526 1.97 NO NO 38.06
v {Damodar
river)
Cluster- 127.29 MADA 7792 [ 31.02| 4.01 1.19 YES YES 18.35
\
Cluster- | Dhanbad 3.86 MADA 3.69 00 7.25 3.07 YES YES NIL
Vi (Damodar (loss due
(SOD: river) to FF)
Cluster- Over- 93.33 MADA 27.70 | 6.87 4.23 285 NO NO 58.76
Vil exploited)
Cluster- Jhana 29.27 MADA 2404 1.18 5.96 3.20 NO NO 4.05
Vil
Cluster- 310.34 MADA 160.28 | 45.05 | 6.51 3.39 NO NO 105.01
IX (SOD:
Cluster- Over- 59.38 Damodar | 1147 0.0 51 275 YES NO 47.91
X exploited) river
Cluster- | Dhanbad 24967 | MADA & 1986 |[4392| 3.14 143 NO NO 185.89
Xl (SOD: DvC
Over-
exploited)
Cluster- | Baghmara 64.61 Damodar | 1008 | 9.86 6.07 279 NO NO 4466
X river
Cluster- (SOD: NA NA NA NA 5.33 267 NO NO NA
XIv Critical)
Cluster- 5.1 Jamunia 0.0 5.1 8.25 1.57 NO NO 0.0
XV river
Cluster- Nirsa 20.78 DvC 1460 | 6.57 5.29 2.10 NO NO 861
XVI (SOD:Safe) (Barakar
river)
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7.0

CONSERVATION MEASURES & FUTURE STRATEGY

BCCL has installed 25 Pressure Filter Plant of total capacity of 4.16 MGD to
meet drinking water requirement nearby the area. At present 63 Water
Treatment Plants are operational having capacity of 16.16 MGD within Jharia
Coalfield area. Further installation of 28 more Pressure Filter Plants with the
capacity of 5.84 MGD are in progress.

BCCL participated in development of low cost technology for drinking water in
a CSIR project along with CIMFR, Dhanbad and a pilot plant of 4000
Liters/hour is functional at PB Project site of BCCL. Similar plant has been
proposed at other sites of BCCL.

A scheme entitled ‘Scheme for multi-purpose utilization of surplus mine water
of Barora Area, Block Il and Govindpur Area of BCCL' was prepared with a
view to harness the excess water discharge to take care of the persistence
problem of water scarcity in the nearby villages. In the scheme, two water
reservoirs of capacity 27 MG and 17 MG have been proposed in the non-coal
bearing area for storage of 3250 GPM and 2000 GPM surplus mine water
which will be fed through pipe line by mine discharge at mines of Barora,

Block-1l and Govindpur Area.

Roof-top rainwater harvesting (RWH) will be taken up in the project area using
the administrative buildings. 138 no. of quarters having roof-top area of about
14950 sq. m. is already prepared to harvest rainwater and around 13150
cum/annum of water is going to be recharged the nearby groundwater system
through RWH structures. Proposal already made to facilitate this kind of RWH
structure at suitable locations i.e. Lodna Area, Kusunda Area (Jawahar Nagar,
Matkuria, Coal Board Colony), Sijua Area (Nichitpur and Tetulmari Colony)

within Jharia Coalfield to augment groundwater recharge.

After cessation of mining, with plenty rainfall and abundant ground water
recharge, the water levels will recoup and attain normalcy. Thus, the impact of

mining on groundwater system may be considered as a temporary
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phenomenon. The abandoned mine workings (UG) behave as water pool and
improves the resources availability in the coalfield area.

» Utilization of treated mine water discharge by both industry and local people in
the mine influence area. The excess mine water can be used to recharge
groundwater system through connecting pipeline to abandoned dug wells.
Utilization of mine water for irngation use will also enhance the ground water

recharge potential through artificial recharge in the area.

’ Increase vegetative cover by plantation in the mine area under land
amelioration measures. This will contain the surface run-off and increase the

groundwater recharge.

» Creation of awareness among workers and local peoples about Rain water
harvesting and artificial recharge will be given priority. This aspect is usually

covered during the Environmental Week celebrated every year (5 to 12 June).

e Monitoring of water quality of mine water discharge, local River/nala and
domestic water source (dug well/hand pump wells) will be continued under

routine monitoring (February, May, August & November).

JOB NO - 200419012 30




CMPDI

Annexure - |
Location of Hydrograph Stations (Dug Wells)

Well Latitude Longitude Well Latitude Longitude
No No
A-3 23°475335'N 8671955 14" E B-63 Abandoned due to OCP
A-12 | 23°4872031"N 86916'5164" E B-64 23°48'43.14" N 86018'44 25" E
A-16 | 23°46'57.00" N 8672138 57" E B-65A | 23°485365'N 86718'11.82°E
A-17 | 234509.44" N 8672216.35" E B-67 23%330.70' N 86014'01.45"E
A-18 | 23443765 N 8672258 90" E D-3 23%46'46.31"N 86724'49.30"E
A-19 | 23%41'1286"N 867235527 E D-4 23°442937"' N 86724'42.88°E
A-20 | 23%44'5664" N 86919'55 35" E D-5 23°42720.05" N 86924'86.06" E
A-22 | 23°4306.65"N 8671448 53° D-7 23°43'12.08"N 86727'11.89"E
A-23 | 23°45'06.38" N 86015'12.69" E D-8 23%44'06.13" N 86927'20.72°E
A-24 | 239452044"N 8671345.12°E D-23 23°4720.89" N 86720'09.96"E
A-25 | 23°47'0620"N 8601527.79°E D-25 23%4703.28"N 867232956"E
A-26 | 23°46'4924"N 8671812.12°E D-30 23%4836.10'N 86721'50.07°E
A-27 | 23%484255"N 8602021.80"E D-33 23°4534 62" N 86723'18.50"E
A-28A | 23°4734.74"N 86718'04.18"E D-34 23°4536.50" N 86723'02.45"E
A-29 | 23%4708.02"N 86716'02.72"E D-35 23°40'46.54" N B692546.33°E
A-32 | 23°%44'1556"N 86920'43.80"E D-36 23°40'19.26" N 86025'18.98"E
A-33 | 23°44'3258"N 8671658.28" E D-39 23°432850"N 86726'0.10"E
A-34 | 23°42'5863"N 8691519.31"E D-40A | 23°4320.18"N 8672545.70"E
B-1 23°48'48.06" N 86714'16.87" E D-41 23%42'40.00" N 86726'17.20"E
B-14 | 23480081"N 8691625.88" E D-43* NA NA
B-15 | 23%46'06.92" N 86708'59.30" E D-47 23°452059"N 86724'34 86" E
B-21A | 23°45'10.50" N 86°09'36.38" E D-49 23°44'08.96" N 8692632.71"E
B-23 | 23%44'13.05"N 86911'46.56" E D-51 23°44'20.86" N 86027'11.37T°E
B-24 | 23°4426.80"N 86013'09.38"E D-55 23°43'58.37" N 86724'07 45°E
B-25 | 23744'4498"N 86713'57.80° E D-74 23°4133.66" N 86725'06.10"E
B-32A | 234549.18"N 8671303.64"E D-77 23°4100.74" N 8672225 55°E
B-48 | 237435.09" N 8671638.30° E D-80 23%46'09.46" N 86024'33.08"E
B-51 | 23°4740.20"N 86709'11.90°E DB-22 | 23°433881"N 86°45'09.00"E
B-53 | 23°45'5525"N 86709'35.44" E DB-23 | 23743'4424"N 8674506.39°E
B-53A DO DO DB-24 | 23°43'53.00"N 86'4503.88"E
B-59 | 23°4759.87"N 8671337.97°E DB-25 | 23°44'10.75"N 86744'3584"E
B-60 | 23%48787"N 8691537.12°E
B-61A | 23455985" N 86114080 E
B-62A | 2374544 15" N 86112780 E
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Annexure - lIA
Details of Hydrograph Stations (Dug Wells)

Well Location M.P. Well Well @ R.L. Formation Owner Utility
No (agl) Diain | Dept @ (G.L)
inm m h(m (m)
bmp)

A-3 Sijua 0.53 3.00 5.20 203 | Barakar Govt. Domestic
A-12 Jamua 0.80 1.90 3.30 202 | Barakar Govt. Domestic
A-16 Ekra, Kalali 045 3.10 6.50 205 | Barakar Govt. Domestic

More
A-17 Kachi Balihari 0.56 1.60 5.30 182 | Barakar Govt Domestic
A-18 Bhagabandh 0.61 1.45 3.37 182 | Barakar Govt. Domestic
A-19 Bhaura 0.54 3.15 1165 | 162 | Barakar Govt. Domestic
A-20 Gorbhudih 043 3.30 8.30 181 | BM Govt. Domestic
A-22 Nagdah, 0.00 1.40 9.50 171 | Raniganj Govt Irrigation

Niche tola
A-23 Machhyara 0.43 1.85 1240 | 203 | Raniganj Govt Domestic
A-24 Pipra Tanr 0.22 1.80 | 1955 | 208 | Raniganj Govt Domestic
A-25 Sinidih 0.22 200 | 1130 | 203 | Barakar Govt Domestic
A-26 Pasitanr 0.32 1.80 9.65 198 | Barakar Govt Domestic

(Malkera)
A-27 Chandor 0.60 2.50 5.50 221 | Barakar Govt Domestic
A-28A | Lakarka 6 no. 0.65 1.30 5.25 199 | Barakar BCCL Domestic
A-29 Aambagan 0.10 2.60 9.15 186 | Barakar Govt Domestic

{Gobindpur)
A-32 Baludih 0.55 2.30 6.85 182 | BM Govt Domestic
A-33 Mahuda 0.75 200 | 1080 | 195 | BM BCCL Domestic
A-34 Bhatdih 0.55 350 | 2450 | 162 | Ranigan BCCL Domestic
B-1 Muraidih 0.47 1.80 5.35 212 | Talchir Govt Domestic
B-14 Mathadih 0.76 2.15 3.75 201 | Barakar Govt Domestic
B-15 Bera Basti 0.55 1.60 2.50 221 | Talchir Dhanu Roy | Domestic
B-21A | Dugdha 0.55 210 | 1035 | 220 | Metamorphics | Govt Domestic
B-23 Lohapati 0.26 3.60 10.85 | 204 | Raniganj Govt Domestic
B-24 | Telmuchu 0.67 435 | 10.83 | 207 | Raniganj Govt Domestic
B-25 Mahuda More | 0.10 245 8,45 205 | Raniganj Govt Domestic
B-32A | Madhuband 0.80 4.30 8.60 205 | Barakar BCCL Domestic
B-48 Mahuda 0.65 210 | 1150 | 181 | Raniganj Mosque Domestic
B-51 Taranga 0.00 250 | 575 | 215 | Metamorphics | Bisun Irrigation
B-53 Kamatanr 0.58 270 | 1325 | 195 | Barakar Govt Domestic
B-53A | Kamatanr-

Damoda OCP
B-59 Khodovaly 0.60 240 9.30 202 | Barakar BCCL Domestic
B-60 Bahiyardih 0.77 300 | 1560 | 196 | Barakar BCCL Domestic
B-81A | Kesargora 0.48 200 | 1120 | 201 | Barakar BCCL Domestic
B-62A | Sadariyadih 0.15 3.10 9.50 188 | Barakar Govt Domestic
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Annexure - llIA
Details of Hydrograph Stations (Dug Wells)

Well Location M.P. Well Well | R.L. Formation Owner Utility
No (agl) Diain | Dept @ (G.L)
inm m h(m (m)
bmp)
B-63 West Mudidih | 0.60 1.70 3.35 196 Barakar BCCL Domestic
B-64 Keshalpur 0.85 1.10 3.40 195 Barakar BCCL Domestic
B-65A | Jhinjipahari 0.95 2.20 1240 | 196 Barakar Shiv Domestic
Temple
B-67 Simatanr 0.55 220 11.80 | 198 Raniganj Govt Domestic
D-3 Dhansar 0.60 1.70 8.70 217 Barakar Govt Domestic
D-4 Jharia 0.59 1.90 573 | 218 Barakar Govt Domestic
D-5 Jiyalgora 0.70 2.80 10.55 | 183 Barakar Govt Domestic
D-7 Golden Pahari | 0,67 2.85 10.05 | 201 Barakar BCCL Domestic
D-8 Alokdiha 0.35 1.75 7.57 | 201 Metamorphics | BCCL Domestic
D-23 Jogta (Sindra) | 0.40 3.10 7.25 | 205 Barakar BCCL Domestic
D-25 Godhar More | 0.80 2.75 560 | 219 Barakar Govt Domestic
D-30 Borkiboa 0.70 2.00 5.60 221 Talchir HKumbhakar | Domestic
D-33 Kustore-4 0.55 1.85 3.45 196 Barakar BCCL Domestic
D-34 Kusunda-7 0.60 1.50 345 | 201 Barakar BCCL Domestic
D-35 Patherdih 040 2.00 11.20 | 160 Barakar BCCL Domestic
D-36 Sudamdih 0.90 2.00 6.20 141 Barakar BCCL Domestic
D-38 Tilabani 0.85 2.00 5.90 178 Barakar BCCL Domestic
D-40A | Khapra 0.55 1.95 3.70 180 Barakar Panchayat | Domestic
Dhaora

D-41 Joyrampur 0.50 1.80 4.00 180 Barakar BCCL Domestic
D-43 Alagdih 045 220 8.90 | 200 Metamorphics | Govt Domestic
D-47 Parastanr 045 3.20 23.80 | 208 Barakar BCCL Domestic
D-49 Goluckdih 0.55 1.80 6.15 192 Barakar BCCL Domestic
D-51 Chankulya 0.55 3.70 11.90 | 197 Barakar BCCL Domestic
D-55 Hariladih 048 2.80 11.80 | 184 Barakar Govt Domestic
D-74 Bhulan Barari | 0.10 1.60 12.80 | 173 Barakar Govt Domestic
D-77 Rohoniatanr | 0.40 3.15 6.70 156 Barakar Govt Domestic
D-80 Bastacolla 0.70 2.50 2495 | 219 Barakar Gowvt Domestic
DB-22 | Nichebasti 0.67 240 1065 | 121 Barakar Govt Domestic
DB-23 | DahibariOC | 0.70 230 800 |- Barakar BCCL Domestic
DB-24 | Dahibari 0.60 3.60 13.70 | 125 Barakar BCCL Domestic
DB-25 | Palasya 0.37 1.55 5.25 127 Barakar Govt Domestic

MP: Measuring Point R.L.: Reduced Level W.L.: Water Level m: Meter

Abn.: Abandoned b.g.l.: Below Ground Level a.g.l.: Above Ground Level

G.L.: Ground Level bmp: Below Measuring Point BM: Barren Measure
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Annexure - |IB
Historical Water Level data of Hydrograph Stations

Water level below ground level (bgl) in meters

w‘: “May, | May, | Nov | May, | Nov | May, | Nov, | May | Mov . | Nov, | May, | Nov . | Nov Nov |

11 | 12 | 92 | 13" | 13 | 14 | 14 | 15 | 15 | 16 | 16 | 17 | 17 | 18 | 18 | 19 | 19
A3 | 477 | 425 | 197 | 447 | 445 | 467 | 237 | 370 | 342 | 487 | 047 | 067 077 | 127 | 047 | 347 | 047
A12 | 280 | 280 | 130 | 300 | 117 | 245| 14 | 300|268 | 250 | 070 | 25 | 085 | 280 | 10 | 210 | 045 |
A16 | 580 | 353 | 160 | 380 [ 335 | 55| 20555 | 417 [ 585 | 315 | 365 [ 220 430 | 365 | 545 | 19
A7 | 224 | 252 [234 | 232 [ 154 | 219 | 191 379 | 264 | 244 | 269 | 244 | 224 | 334 | 284 | 294 | 2
A18 | 249 | 259 090 | 287 |09t | 176 | 119|284 | 120 [ 114 | 089 | 120 [ 099 | 124 [ 009 [ 22 | 080
A-19 961 | 246 | 746 | 446 | 300 | 275 | 305 | 275 | 781 | 411 | 637 | 245 | 555 [ 245 | 485 | 343
A20 | 787 | 717 | 157 | 647 | 067 | 397 | 255 (459 | 293 [ 749 | 350 | 427 [ 177 | 457 | 257 [ 457 | 182
AZ2A 190 | 108 | 178 [ 100| 150 | 20| 320|196 | 325 | 175 | 427 | 177 | 335 | 130 | 290 | 200
A23 | 1192 | 987 [475 | 1057 [ 582 | 876 | 682 | 113 | 937 | 1187 | 813 | 640 [ 150 | 1195 | 797 | V7| 37
A24 | 1828 [ 1868 [ 523 | 1601 | 325 | 1628 | 1498 | 17.2 | 145 | 1662 | 1243 | 1187 | 697 | 1458 | G | 1988 | 248
A2 | 683 | 1023 [ 443 | 1023 | 288 | 703 | 528|778 | 585 | 743 | 458 | 638 | 288 | 663 [ 312 | ©%8 [ 193
A2 | 018 | 876 |428| 756 | 428 | 771 | 458|773 | 318 | 893 | 448 | 528 [ 253 | 623 [ 3sa | 698 | 3B
A27 | 300 | 213 [ 110 | 162 | 125 | 163 | 155|440 | 395 | 485 | 180 | 290 [ 125 | 200 | 10 | 240 | 092
A28A | 390 | 200 | 245 | 335 | 245 | 320 | 101 | 435 | 360 | 335 | 147 | 430 | 166 | 415 | 251 | 245 | 315 |
A2 | 550 | 930 | 142 | 695 | 167 | 33| 235 455 | 460 [ 502 | 696 | 440 [ 130 [ 645 | 210 [ 485 | 340
A32 | 230 | 219 [ 110 245 | 195 | 315 | 245|441 | 213 | 475 | 210 | 315 [ 155 | 280 | 070 | 275 | 095
A3 | 307 | 525 | 125 | 413 | 180 | 408 | 157 | 491 | 197 | 575 | 260 | 645 | 1656 | 407 | 235 | 360 | 125 |
A34 | 290 | 695 | 290 | 621 | 250 | 445 | 445 | 840 | 481 | 475 | 445 | 1245 | 445 | 590 | 370 | 635 | 395
B1 | 178 | 208 [173| 153 | 183 | 243 | 181|328 | 275 | 358 | 193 | 233 o085 | 288 | 208 | 318 | 173
B14 | 249 | 134 | 142 | 174 | 145 | 324 | 444 [ 294 | 220 [ 244 | 047 | 294 [ 184 | 364 | 28a [ 224 | O
B15 | 137 | 127 |045| 120 | 055 | 095 | 145 | 150 | 045 | 185 | 055 | 485 [ 015 | 185 | 08 [ 190 | 165
B21A | 760 | 900 | 505 | 801 | 495 | 954 | 37 |77 | 465 | 555 | 450 | 8a8s | 565 | 065 | 265 | 0% | -
B23 | 814 | 371 | 174 | 527 | 138 | 657 | 274 | 786 | 420 | 681 | 241 | 774 [ 214 | 6ea | 214 | 284 | 1M
B24 | 1033 | - |[309| 888 | 283 | 040 | 221|100 [ 578 | 1063 | 428 | 1003 | 403 | 928 | 43 | 458 | 23
B25 | 835 | 835 | 200 | 708 | 215 | 582 | 6515|688 | - | 705 | 170 | 670 [ 140 | 590 | 370 [ 480 | 140
BI2A | 780 | 775 | 322 | 625 | 268 | B33 | 205 | 755 | 332 | 695 | 307 | 696 | 280 | 675 | 30 | 0 | 170
B48 | 575 | 543 [ 385 | 460 | 320 | 638 | 435|790 | 542 | 935 | 460 | 770 | 445 | 733 | 397 | 705 | 435
B51 | 395 | 360 | 205 | 335 | 249 | 209 | 198 | 465 | 340 | 490 | 318 | 498 | 255 | 502 | 242 | 210 | 270 |
B53 | 167 | 897 |142| 415 | 112 | 339 |- 558 | 282 | 470 | 145 | 402 | 192 | 3m | 142 | 22 | 142
B59 | 825 | 690 |060| 756 [ 030 | 265 10412160 | 440 | 050 | 540 | 060 | 547 | 110 [ 620 | 00
B60 | 1144 | 1018 | 513 | 1120 | 523 | 982 | 458 [ 921|528 [ 1033 | 503 | 1323 | 318 | 1368 [ 422 | 813 | 323
B61A | 1072 | 542 | 240 | 817 | 202 | 693 | 357 [ 615 | 452 [ 658 | 387 | 257 | 0s2 | 257 | 200 | 332 | 082
B62A | 885 | 785 |490 | 773 | 463 | 8sa | 585|010 | 521 | 930 | 495 | 815 435 | 827 [4va | 7S5 | 3B
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Annexure - |IB
Historical Water Level data of Hydrograph Stations

e Water level beiow ground fevel (bgl) in meters
No [“May, | May, | Nov. | May. | Nov, | May, | Nov, . | Nov, . | Nov, | May, | Nov, | May, | Nov, | May | Nov |
11 | 12 | 12 | 13 | 13| te | 1a | 15 | 15 | 16 | 16 | 97 | 17 | 18 [ sa | 19 | 19
B64 | 085 | 105 | 100 | 135 | 085 | 07| 115| 138 | 095 | 235 | 055 | 125 | 085 | 215 | 165 | 00> | 045
B65A | 8685 | 1145 | 173 | 1011 | 182 [ 1045 | 24| 782 | 587 | 715 | 268 | 905 | 125 | 1003 | 240 | 1105 [ 095
867 | 1125 | 855 [ 650 | 973 | 531 | oso| 372 | 925 | 553 | 953 | 430 | 1000 | 215 | 9ss | 40 | 857 | 435
D3 | 255 | 293 | 180 | 345 | 168 | 254 | 211 | 425 | 225 | 235 | 190 | 215 | 220 | 343 | 245 | 170 | 130
D4 | 15t | 184 (091 | 241 | o098 | 123 | 091 | 241 | 127 | 120 [ 136 | 121 | 148 | 181 [ 156 | 280 [ 17
05 | 905 | 95 [645 | 932 | 458 | 90| 78| 937 | 833 | 940 | 640 | 790 | 520 [ 780 [ 530 | B2 | 485
D7 | 93 | 608 | 583 | 719 | 463 | 528 | 553 | 825 | 561 | 753 | 403 | 733 | 288 | 753 [ 283 | BB [ 328
D8 | 775 | 615 | 375 | 665 | 285 | 773 624 | 438 | Boo | 3@ | 515 | 185 | s65 | 1ms | F80 [ 28
023 | 680 | 600 | 330 | 660 | 120 | 638 | 24| 655 | 348 | 570 | 163 | 280 | 298 | 440 [ 340 | 470 [ 140
D25 | 470 | 520 | 365 | 426 | 345 | 442 | 29| 448 | 245 | 240 | 190 | 240 | 120 | 260 | 240 | 990 | 538 |
D30 | 510 | 388 [ 180 | 438 | 308 | 417 | 33| as5 | 315 | 445 | 320 | 440 | 125 [ 458 [ 140 [ 480 | 075
033 | 095 | 285 (035 | 180 | 045 | 172 035 226 | 110 | 250 | 195 | 075 | 075 | 285 | 095 | 2% | 165
D34 | 285 | 235 | 250 | 260 | 213 | 280 | 030 | 256 | 145 | 230 | 030 | 080 | 055 | 260 | 045 | 41> | 240
D35 | 820 [ 805 | 585 | 770 | 410 | 604 | 615 080 | 700 | 052 | 645 | sso | 360 | 840 | 445 | 8OO [ 380
D36 | 195 [ 155 (015 | 128 | 080 | 182 | 075 | 166 | 193 | 078 [ 095 | 130 | 070 | 120 | 060 | T [ 055
D30 | 505 | 505 | 365 | 398 | 250 | 503 | 225 | 500 | 261 | 218 | 265 | 617 | 475 | 495 | 435 | 1280 5% |
D40A | 195 | 245 | 170 225 | 235| 245 | 307 | 245 | 140 | 085 | 145 | 135 [ 210 [ 140 | 185 | 145
D41 | 155 | 150 | 150 | 172 | 135 | 320 | 135 | 265 | 232 | 130 | 152 | 140 | 120 | 150 | 132 | 2% | 12
D43 | 765 | 705 | 400 | 623 | a0s | 60| a75| 661 | 505 | 820 | 235 | 750 | 360 | 715 | 345 | 73 [ 270
D47 | 435 | 195 [ 212 | 260 | 297 | 80| 237 | 960 | 360 | 318 | 295 | 315 | 285 [ 53 [ 255 [ 455 | 435
D49 | 155 | 160 | 165 | 130 | 145 | 251 | 165 | 356 | 235 | 245 | 172 | 270 | 205 | 345 | 245 | 1> | 150
D51 | 1085 | 1000 | 785 | 894 | 835 | 960 | 005 | 1048 | 015 | 1115 | 645 | 1045 | 543 [ 1003 [ 790 | 9% | 575
D55 | 597 | 193 | 182 | 390 | 145 | 195 | 207 | 615 | 157 | 252 | 362 | 642 | 237 | 842 [ 157 | 842 | 547
D74 | 405 | 495 | 360 | 455 | 341 | 50| 40| 1008 | 720 | 773 | 500 | 925 | 385 | 860 | 480 | 580 | 357
D77 | 630 | 650 | 475 | 478 | 610 | 623 | 60| 644 | 660 | 460 | 200 | 650 | 490 | 630 | 520 | 640 | 32
D80 | 1745 [ 1420 [ 335 | 1525 | 332 | 133 | 315 | 1097 [ 335 | 655 [ 415 | 865 | 370 | 935 | 420 | 500 [ 305
RCF(par) | "4 ﬁt;z' 13 E:;. "1-4"—1:: o || || nt;; 18 _ﬂ:: 19 W
0822 243 (238 | 818 | 264 | 648 303 | 459 | 353 | 538 | 333 | 193 | 163 | 238 [ 183 | o0 | 4g
0823 200 [ 233 | 505 | 310 | 3905 213 | 338 604 | 530 | 090 | 205 | 190 | 285 | 175 | 60 | 0s0
0824 E G - | 82 -| 845 | 052 | 820 | 1065 | 650 | 560 | 378 | 825 | 570 | g4 | 34
Da25 396 | 118 | 133 [ 253 | 327 | 273 | 383 | 268 | 361 | 198 | 323 | 258 | 3m [ 163 | - s
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Annexure - lll

HYDROGRAPHS OF CGWB PERMANENT OBSERVATION STATIONS

Pre and Post--Monsoon Water Level Trends
Station: Jharia, Well No: BDD01, CGWB Well, Dist: Dhanbad, Jharkhand
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Pre and Post--Monsoon Water Level Trends
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Annexure - lll

HYDROGRAPHS OF CGWB PERMANENT OBSERVATION STATIONS

Pre and Post--Monsoon Water Level Trends
Station: Katras, Well No: BDD10, CGWB Well, Dist: Dhanbad, Jharkhand
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Station: Sindri, Well No.yBDDH. CGWB Well, Dist: Dhanbad, Jharkhand
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Annexure - IV

GROUNDWATER SAMPLE LOCATION DETAILS

Sampling month: May month of the assessment year of 2019

S| Nivia of Ground Dug well _ Sagapt::ng
No  Cluster | ghater | (CMPDI) Locution ,
mple May’2019
1 CLUSTER-| GW-1 B-15 | BERA VILLAGE 28.05.2019
2 CLUSTER-II GW-2 B-59 KHODOVALY VILLAGE 28.05.2019
3 | CLUSTER-II GW-3 A-29 | GOVINDPUR AMBAGAN VILLAGE 28.05.2019
4 | CLUSTERIV | GW-4 B-63 | KESHALPUR, BATIGHAR 28.05.2019
5 CLUSTER-V GW-5 D-30 BORKIBOA VILLAGE 28.05.2019
6 CLUSTER-VI GW-6 D-25 GODHUR MORE 28.05.2019
7 | CLUSTER-WVII | GW-7 D-80 | DHANSAR MINE RESCUE STN. Sonang
8 | CLUSTER-VII GW-8 D-49 NEAR GHANOODIH OC 29.05.2019
9 CLUSTER-IX GW-9 D-5 JEALGORA, NEAR P.O. 29.05.2019
10 | CLUSTER-X | GW-10 D-35 | PATHERDIH RLY, COLONY 200052019
11 | CLUSTER-XI | GW-11 A-32 | MONNIDIH BAZAR 29.05.2019
12 | CLUSTER-XIII | GW-13 A-23 MACHHAYARA 28.05.2019
13 | CLUSTER-XIV | GW-14 B-23 LOHAPATTI VILLAGE 28.05.2019
14 | CLUSTER-XV | GW-15 B-32A | MADHUBAND VILLAGE 28.05.2019
15 | CLUSTER-XVI | GW-16 DB-22 | DAHIBARI,NICHE BASTI 28.05.2019
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Annexure -V
GROUNDWATER QUALITY DATA (DUG WELLS)
Month: May 2019
Sampling details is given in Annexure-|V.
SL Parameter Sampling Stations Detec | IS:10500 Standard / Test Method
No tion | Drinking
GW1 GW:2 GW3 Limit Water
28.05.19 280519 | 280519 Standards
1 | Boron (as B), mg/l. Max <0.2 <02 <0.2 0.2 0.5 APHA_ 23rd Edimion  Carmune
2 | Colour,in Hazen Units 2 4 1 5 APHA_ 23rd Ediion .Pt-Co
Method
3 | Calcum (as Ca), mg/l, Max 40 64 76 16 75 15-3025/40.1991,
EDTA
4 | Chloride (as C1), mg/l, Max 24 28 18 2 250 15-3025/32 1988, R-2007,
Argentometric
5 | Copper (as Cu), mg/l, Max <0.03 0.03 <0.03 0.03 0.05 15302542 1992
R 2009, AAS-Flame
6 | Fluonde (as F) mg/l, Max 0.64 0.49 0.52 0.02 1.0 APHA 231d Edition | SPADNS
7 | Free Residual Chlorine, mg/l, <0.02 <0.02 <0.02 0.02 02 APHA. 23rd Edition .
Min brD
8 | Iron(as Fe). mg/l, Max 0.15 0.12 0.06 0.06 1.0 153025 /53 2003,
R 2009  AAS-Flame
9 | Lead (as Pb), mg/l, Max <0.005 =0.005 <0.005 | 0.005 0.01 APHA 23rd Edihion , AAS-GTA
10 | Manganese (as Mn). mg/l. Max <0.02 <0.02 <0.02 0.02 0.1 15-3025/59:2006,
AAS-Flatme
11 | Nitrate (as NOs). mg/l. Max 9.62 15.33 12.82 0.5 45 APHA, 23rd Editwon.,
UV-Spectiphotometne
12 | Odour Agreeable | Agreeabl | Agreeable | Qualit | Agreeable 15 3025 /05:1983, R-2012,
e ative Qualitative
13 | pH value 7.83 8.03 7.98 25 6.5108.5 15-3025/11 1983, R-1996,
Electrometrx
14 | Phenolic compounds <0.001 <0.001 <0.001 0.001 0.001 APHA, 23rd Edition 4-Amino
(as C¢H;0H), mg/l, Max Autipyrine
15 | Selenium (as Se), mg/l. Max <0.002 <0.002 <0.002 | 0.002 0.01 15 3025/ 56 2003,
AASVGA
16 | Sulphate (as SO4) mg/l, Max 98 12 136 2.00 200 APHA. 23rd Editon.
17 | Taste Acceptable | Acceptable | Acceptable | Qualit | Acceptable APHA_ 23rd Editicn. Taste
ative
18 | Total Alkalimity (c;co1),, mg/l, 102 94 116 4.00 200 15.3025/23°1986,
19 | Total Arsenic (as As), mg/l, Max <0.002 <0.002 <0.002 0.002 0.01 1S 3025/ 37 1988
R 2003, AAS-VGA
20 | Total Chromium (as Cr), mg/l, <0.04 <0.04 <0.04 0.04 0.08 15-3025/52°2003, AAS-Flame
Max
21 | Total Dissolved Solids, mg/1, 462 536 642 25.00 500 I53025/16 1984
Max R 2006, Gravimetre
22 | Total Hardness (c;co3), mg/, 210 360 420 4,00 200 15-3025/21-1983,
Max R-2002, EDTA
23 | Turbidity, NTU, Max 2 1 2 1.0 5.0 1S-3025/10-1984 R-1996,
Nephelometrc
24 | Zinc (as Zn), mg/l, Max 0.06 0.14 0.03 0.01 5.0 15302549 1994,
R - 2009, AAS-Flame
25 | Nickel as Ni, mg/l Max <001 <0.01 <0,01 0.01 0.02 15 3025/ 54 2003,
AAS-Flanw
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SL Parameter Sampling Stations Detectio | 15:10500 Standard / Test Method
No n Limit | Drinking
GW4 GWS GW6 Water
2805.19 280519 | 2805.19 Standards
1 | Boron (as B), mg/l, Max <0.2 <0.2 <0.2 02 0.5 APHA, 23rd Edition ,Carmine
2 | Colour,in Hazen Units 2 2 1 1 5 APHA. 23rd Edition Pt.-Co.
Method
3 | Calcum (as Ca), mg/l, Max 72 56 84 16 75 15-3025/40:1991,
EDTA
4 | Chlonde (as C1), mg/l, Max 32 2 28 2 250 1S-3025/32:1988, R-2007,
Argentometric
S | Copper (as Cu), mg/l, Max <0.03 <0.03 <0.03 0.03 0.05 IS 3025/42 : 1992
R : 2009, AAS-Flame
6 | Fluoride (as F) mg/l, Max 044 048 0.69 0.02 1.0 APHA, 23rd Edition ,
’ SPADNS
7 | Free Residual Chlorine, mg/l, Min <0.02 <0.02 | <0.02 0.02 0.2 APHA, 23rd Edition ,
DPD
8 | Iron (as Fe), mg/l, Max 0.09 0.06 0.12 0.06 1.0 IS 3025 /53 ; 2003,
R: 2009 . AAS-Flame
9 | Lead (as Pb), mg/l. Max <0.005 <0.005 | <0.005 0.005 0.01 APHA, 23rd Edition .AAS-
GTA
10 | Manganese (as Mn), mg/l, Max <0.02 <0.02 <0.02 0.02 0.1 15-3025/59:20006,
AAS-Flame
11 | Nitrate (as NOz), mg/l, Max 1127 1518 13.03 04 45 APHA, 23rd Edition.,
U\-Spectiphotometric
12 | Odour Agreeable | Agreea | Agrecabl | Qualitati | Agreeable IS 3025 /05:1983, R-2012,
ble e ve Qualitative
13 | pH value 8.07 7.99 7.64 25 6.5t08.5 1S-3025/11:1983, R-1996,
Electrometric
14 | Phenolic compounds <0.001 <0.001 | <0001 0.001 0.001 APHA, 23rd Edition 4~
(as CsHsOH). mg/l, Max Amino Autipyrine
15 | Selenium (as Se), mg/l, Max <0.002 <0.002 | <0,002 0.002 0.01 1S 3025/ 56:2003,
AAS-VGA
16 | Sulphate (as SO3) mg/1, Max 108 82 %0 2.00 200 APHA, 23rd Edition.
17 | Taste Acceptable | Accepta | Acceptab | Qualitati | Acceptable APHA, 23rd Edition. Taste
ble le ve
18 | Total Alkalinity (c,c03),, mg/l, Max 104 96 72 4.00 200 15-3025/23:1986,
Titration
19 | Total Arsenic (as As), mg/l, Max <0.002 <0.002 | <0,002 0.002 0.01 IS 3025/ 37:1988
R :2003. AAS-VGA
20 | Total Chromium (as Cr), mg/l, Max <0.04 <0.04 <0.04 0.04 0.05 15-3025/52:2003, AAS-Flame
21 | Tomwl Dissolved Solids, mg/l, Max 428 366 796 25.00 500 IS 3025 /16:1984
R : 2006, Gravimetric
22 | Total Hardness (c,co3), mg/l, Max 330 290 400 4.00 200 15-3025/21:1983,
R-2002, EDTA
23 | Turbidity, NTU, Max 4 3 1 1.0 5.0 1S-3025/10:1984 R-1996,
Nephelometric
24 | Zinc (as Zn), mg/l, Max 0.06 0.27 0.05 0.01 50 IS 3025/ 49 - 1994,
R : 2009, AAS-Flame
25 | Nickel as Ni, mg/l Max <0.01 <0.01 <0.01 0.01 0.02 IS 3025/ 54 ; 2003,
AAS-Flame
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SL Parameter Sampling Stations Detect | 1S:10500 | Standard / Test Method
No jon | Drinking
GW7 GW-8 GW-9 Limit Water
29.05.19 290519 290519 Standard
s
1 | Boron (as B), mg/l, Max <0.2 <02 <0.2 02 0.5 APHA, 23rd Edition
Carmine
2 | Colour,in Hazen Units 3 2 2 1 5 APHA, 23rd Edition ,PL-
Co. Method
3 | Calcium (as Ca). mg/1, Max 32 68 80 16 75 1S-3025/40:1991, EDTA
4 | Chloride (as CI), mg/l, Max 34 36 24 2 250 15-3025/32:1988, R-2007,
Argentometnic
5 | Copper (as Cu), mgll, Max <0.03 <0.03 <D.03 0.03 0.05 IS 3025/42 : 1992, R © 2009,
AAS-Flame
6 | Fluonde (as F) mg/l, Max 0.70 062 0.67 0.02 1.0 APHA. 23rd Edition ,
’ SPADNS
7 | Free Residual Chlorine, mg/l, Min <0.02 <0D.02 <0.02 0.02 02 APHA, 23rd Edition .DPD
8 | Iron (as Fe), mg/l, Max 0.24 0.08 0.06 0.06 1.0 1S 3025 /53 - 2003.R . 2009
, AAS-Flame
9 | Lead (as Pb), mg/l. Max <0.005 <0.005 <0.005 | 0.005 0.01 APHA, 23rd Edition ,AAS-
GTA
10 | Manganese (as Mn). mg}l, Max <0.02 <0.02 <0.02 0.02 0.1 1S-3025/59:2006 AAS-
Flame
11 | Nitrate (as NO3), mg/l, Max 16.22 15.64 11.20 0.5 a5 APHA, 23rd Edition., UV~
Spectiphotometric
12 | Odour Agreeable | Agreeable | Agreeable | Qualit | Agreeabl | IS 3025 /08:1983, R-2012,
ative e Qualitative
13 | pH value §.14 7.81 801 2.5 65t08.5 1S-3025/11:1983, R-1996,
Electrometric
14 | Phenolic compounds <0.001 <0.001 <0.001 0.001 0.001 APHA, 23rd Edition. 4-
(as CeH:OH), mg/l, Max Amino Antipyrine
15 | Selenium (as Se), mg/l, Max <0.002 <0.002 <0.002 0.002 0.01 IS 3025/ 56:2003, AAS-
VGA
16 | Sulphate (as SO4) mg/l. Max 126 106 114 2.00 200 APHA, 23rd Edition.
17 | Taste Acceptable | Acceptable | Acceptabl | Qualit | Acceptabl | APHA, 23rd Edition. Taste
c ative e
18 | Total Alkalinity (¢,c03),, mg/l, Max 124 86 112 4.00 200 15-3025/23:1986, Titration
19 | Total Arsenic (as As), mg/l, Max <0.002 <0.002 <0.002 | 0.002 0.01 IS 3025/ 37:1988R : 2003,
AAS-VGA
20 | Total Chromium (as Cr), mg’l, Max <0.04 <004 <0.04 0,04 0.05 15-3025/52:2003, AAS-
Flame
21 | Total Dissolved Solids, mg/l. Max 388 544 612 25.00 500 15 3025 /16:1984, R : 2006,
Gravimetric
22 | Total Hardness (cico3), mg/l, Max 190 320 410 4.00 200 15-3025/21:1983 R-2002,
EDTA
23 | Turbidity, NTU, Max 4 2 3 1.0 50 15-3025/10:1984 R-
1996, Nephelometric
24 | Zinc (as Zn), mg/l, Max 0.04 0.02 0.08 0.01 5.0 1S 3025/49 1 1994, R :
2009, AAS-Flame
25 | Nickel as Ni, mg/l Max <0.01 <0.01 <0.01 0.01 0.02 IS 3025/ 54 : 2003, AAS-
Flame
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SL Parameter Sampling Stations Detect | 1S:10500 Standard / Test Method
No ion | Drinking
GW10 GW.11 GW.13 | Limit | Water
29.08.19 29.05.19 2805.19 Standard
s
1 | Boron (as B), mg/l. Max <0.2 <02 <0.2 0.2 0.5 APHA, 23rd Edition ,Carmune
2 | Colour,in Hazen Units 3 2 2 1 s APHA, 23rd Edition Pt -Co
Method
3 | Calcium (as Ca), mg/1, Max 76 43 52 16 75 1S-3025/40.1991,
EDTA
4 | Chioride (as Cl), mg/l, Max 26 20 16 2 250 1S-3025/321988, R-2007,
Argentometsic
5 | Copper (as Cu), mg/l, Max <0.03 <0.03 <0.03 0.03 0.05 1S 302542 : 1992
R - 2009, AAS-Flame
6 | Fluonde (as F) mg/1, Max 0.55 0.68 0.78 0.02 1.0 APHA, 23%rd Edstion , SPADNS
7 | Free Residual Chlorine, mg/l. Min <0.02 <0.02 <0.02 0,02 0.2 APHA. 231d Ecation |
DPD
8 | Iron (as Fe). mg/l, Max 0.18 0.06 0.09 0.06 1.0 15 3025 /53 . 2003,
R: 2009 , AAS-Flame
9 | Lead (as Pb), mg/l, Max <0.005 <0.005 <0.005 | 0.005 0.01 APHA 23rd Edition  AAS-
GTA
10 | Manganese (as Mn), mg/l, Max <0.02 <0.02 <002 0,02 0.1 15.3025/59:2006,
11 | Nitrate (as NOs), mg/l. Max 1462 13.11 10.37 0.5 45 APHA, 23rd Edition |
UV-Spectrphotometric
12 | Odour Agreeable | Agreeable | Agreeable | Qualit | Agreeabl 1S 3025 /05:1983, R-2012.
ative ¢ W\!
13 | pH value 8.10 7.85 777 25 | 651085 15-3025/11°1983, R-1996,
Electrometne
14 | Phenolic compounds <0.001 <0.001 <0.001 0.001 0.001 APHA, 23rd Edition 4 - Amino
(as CeHsOH), mg/l, Max Avhpyrine
15 | Selenium (as Se), mg/1, Max <0.002 <0.002 <0.002 0.002 0.01 IS 30257 562003,
AAS-VGA
16 | Sulphate (as SO4) mg/l, Max 82 104 132 2.00 200 APHA_ 23 Edition
17 | Taste Acceptable | Acceptable | Acceptable | Qualit | Acceptabl | APHA, 23rd Edinon Taste
ative e
18 | Tortal Alkalimty (c;c03),, mg/l, Max 106 66 94 4.00 200 1S-3025/23:1986,
Titmtion
19 | Total Arsenic (as As), mg/l, Max <0,002 <0.002 <0.002 | 0.002 0.01 1S 3025/ 37 1988
R 2003, AAS-VGA
20 | Total Chromium (as Cr), mg/l, Max <0.04 <0.04 <0.04 0.04 0.05 15-3025/52:2003, AAS-Flame
21 | Total Dissolved Solids, mg/l. Max 604 484 462 25.00 500 153025 /161984
R 2006, Gravimatsic
22 | Total Hardness (c;c03). mg/l, Max 370 230 270 4.00 200 1S-3025/21 1983,
R-2002, EDTA
23 | Turbidity, NTU, Max 1 1 1 1.0 5.0 153025101984 R-1996,
Nephelometne
24 | Zinc (as Zn), mg/l, Max 0.14 002 0,08 0.01 5.0 15 3025/49 1994,
R 2009, AAS-Flame
25 | Nickel as Ni, mg/l Max <0.01 <0.01 <0.01 0,01 002 15 3025754 2003, AAS-Flame
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Sl Parameter Sampling Stations Detec | 15:10500 Standard / Test Mechod
No tion
W14 GWA%f | GW-16 | Limit |  Water
280219 WOR19 | 20209 Standards
1 [ Boroa (as B). mg/l. Max .20 020 02 | 02 05 APHA 23rd Edition Canmune
2 | Colour.in Hazen Unsts 1 2 1 1 5 APHA_ 23rd Editon Pt -Co. Method
3 | Calcrum (as Ca), mg/l, Max 60 “ 3 16 7 153025401991,
EDTA
4 | Chlonde (as C1), mg/1, Max 12 30 18 2 250 15-3025/32.1988. R-2007,
Argentometnc
S | Coppes (a5 Cu), mg/l, Max 003 003 003 | 003 0.05 15 302542 ; 1992
R 2009, AAS-Flame
6 | Fluonde (as F) mg/l Max 053 046 051 | 002 10 APHA 231d Edition, SPADNS
7 | Free Residual Chlonne, mg/l, Min 00 m 002 | 002 02 APHA, 23rd Edsion ,
DPD
8 | Iron (as Fe). mgl, Max 01 006 015 | 006 10 IS 3025 /33 - 2003,
R 2009, AAS-Flame
9 | Lead (as Pb), mgl. Max 0005 | 0005 0005 | 0.005 001 APHA 2310 Editon AAS-GIA
10 | Manganese (as Mn), me/, Max 002 00 002 | om 01 15-3025/59-2006,
__AAS-Flame
11 | Nitrate (as NO;), mgl. Max 1232 1410 1097 | 03 [ APHA. 23¢d Edation,
UV-
12 | Odour Agieeable | Agreeable ﬁm Qualit | Agreeable | IS 3025 051963, Ezmqum«
ahve
13 | pH value 307 8 S04 | 25 | 65m8s 15-302511.1983, R-1996,
. . Electrometric
14 | Phenolic compounds <0001 0001 | <0001 | 000f | 0001 APHA_ 23rd Edinon._4-Amuno
(as C¢HiOH), mg/l, Max _ Autpyrine
15 | Selensum (as Se). mg/l. Max 0002 D002 | 0002 | 0002 001 1S 30257 56:2003,
AAS-VGA
16 | Sulphate (as SO,) mg’l, Max 68 118 122 | 200 200 _ APHA 23rd Editon.
17 | Taste Acceptable | Acceptable &m Qualit | Acceptable APHA, 23rd Edstion. Taste
ative
18 | Total Alkalumty (c,c0;).. mg/l, Max 100 B 76 | 400 200 15-3025/23:1986,
Titration
19 | Total Arseme (as As), me/l, Max <0.002 <0.002 <0002 | 0002 00 1S 3025/ 371988
- R 2003, AAS-VGA
20 | Total Chromum (as Cr), mg/l, Max 02! 04 004 0.04 0 25 15-3025/32.2003, AAS Flame
21 | Total Dissolved Sohds, mg1 Max 35 368 398 | 3500 300 153025 16,1984 |
R - 2006, Gravimetnic
22 | Total Hardness (¢,c05). mg/l. Max 340 280 170 | 400 200 15-3025721:1983,
__R2002EDTA
23 | Turbshty. NTU, Max 2 2 1 10 50 15-3025/10:1984 R-1996,
24 | Zunc (as Zn). mel Max 006 018 003 | ool 30 E%:% 1%71,
R 2009, AAS-Flame
25 | Nackel as N1, mg/l Max 0,01 001 <001 | 001 002 23/ 3, -
Flame
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Annexurei- Vi

HYDROGRAPHS OF CLUSTER-I

Pre and Post—-Monsoon Water Level Trends
Station: Dugdha, Well No: B-21A, Dist: Bokaro, Jharkhand
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e 900 tg
2
8300
= 700
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flRamldl 1680 1282 992 1534 1202 1599 a3 854 127¢ 1296 1315 1348
[ x May 847 875 915 760 9 am 950 740 560 | 1000 965 945
loNow 265 479 | 565 505 4 95 370 4 €0 | 4 50 565 | 2 o‘{.
| _— ainfall x May
Pre and Post--Monsoon Water Level Trends
Station: Taranga, Well No: B-51, Dist: Bokaro, Jharkhand
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s
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2007 | 2008 | 2010 | 2011 | 2012 | 20193 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
{@Rainfall| 1680 1282 Qg2 1534 1202 1599 983 854 1271 1296 1315 1398
» May 290 420 465 4% 500 5.00 510
[ o Nov 162 132 1.72 142 112 2 340 320 2.95 240 270
= Rainfall ¥ May |
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Annexurei- Vi

Pre and Post--Monsoon Water Level Trends
Station: Bahiyardih (Barora Area), Well No: 8-60, Dist: Dhanbad, Jharkhand
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j.Ma', 44 613 | 1056 | 1144 1018 | 1129 982 921 | 936 1323 | 1368 813
{o Nov 648 | 528 | 524 513 | 523 | 460 | 530 | 500 | 318 | 423 | 323
m Rainfall ¥ May
Pre and Post-—-Monsoon Water Level Trends
Station: Sadiyardih (Barora Area), Well No: B-62A, Dist: Dhanbad, Jharkhand
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. 1 ‘ - * * 1
Nov 648 528 524 513 523 160 | 500 3.18 423 325 |
s Rainfall ¥ May
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HYDROGRAPHS OF CLUSTER-III

Pre and Post-Monscon Water Level Trands
Station: Sinidih, Well No: A-25, Dist: Dhanbad, Jharkhand
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2005 | 2007 | 2008 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
|mRainfall| 1234 | 1680 | 1282 | 992 | 1534 | 1202 | 1599 | 983 854 | 1271 | 1296 | 1315 | 1398
[xMay 1098 | 786 | 712 | 723 | 683 | 1023 | 1023 | 700 | 780 | 740 | 640

[oWov | 843/ — R ainfall ¥ May

Pre and Post--Monsoon Water Level Trends
Station: Gobindpur, Well No: A-29, Dist: Dhanbad, Jharkhand

0 1900
Year
= 1700
2
- + 1500
b 4
] i
5 4 i 1300
o Y E
E - E
= - C
3 8 1100 =
2 =
" c
5 9200 &
= Y
- 8 4
+ 700
10 1 + 500
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BRainfall| 1234 | 1080 | 1282 | 992 | 1534 | 1202 | 1599 | 983 | 884 | 1271 | 1296 | 1315 | 1398
rMay | 895 | 495|285 | 33 | 55 [ 930 [ 695 | 330 | 460 | 592 | 440 [ 645 | 485
Nov 270 | 13 [ 150 | 142 1167 1230 1450 [ 696 1130 [ 210 [ 340
——— s Rainfall . May
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HYDROGRAPHS OF CLUSTER-IV
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Annexurei— Vi

Pre and Post--Monsoon Water Level Trends
Station: Malkhera, Well No: A-26, Dist: Dranbad, Jharkhand
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xMay | 706 [780 553 777|018 876|756 7717389 [530|655]658
Nov 3731 38 | 4131 395 428 | 428 | 458 | 318 | 450 | 253 | 390 | 333
B T s Rainfall . May [
Pre and Post—-Monsoon Water Level Trends
Station: Jhinjipahari, Well No: E-65A, Dist: Dhanbad, Jharkhand
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ERainfall 1680 | 1282 992 1534 | 1202 1599 | 983 854 1271 | 1296 | 1315 | 1398
¥y May 1153 | 1145 | 965 | 1145 10.11 1045 | 732 7.15 9.05 1098 | 1105
Nov 280 | 335 | 339 173 183 | 240 587 268 125 335 | 095
s Rainfall ¥ May o
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HYDROGRAPHS OF CLUSTER-V

Pra and Post--Monsoon Water Level Trends
Station: Ekra, Well No: A-16, Diast: Dhanbad, Jharkhand
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¥ May 6 1.73 | 499 | 417 58 353 | 380 | 550 | 555 | 585 | 365 | 475 | 545
Nov 254 | 165 | 158 | 19 | 1160 | 235 | 290 | 417 | 315 | 220 | 4.00 | 1.95 |
| e Rainfall ¥ May —
Pre and Post--Monsoon Water Level Trends
Station: Jogta, Well No: D-23, Dist: Dhanbad, Jharkhand
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@Ranfall 1234 | 1660 | 1282 | 992 | 1534 | 1202 | 1599 | 983 854 | 1271 | 1296 | 1315 | 1398
¥ May 66 | 200|220 | 585 | 68 | 600 [ 660 | 638 655|570 | 300 | 480 | 470
Nov 200 [ 162 | 170 | 48y 330 [ 120 | 240 348 | 163 | 280 | 380 | 140
[ s Rainfall ¥ May
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HYDROGRAPHS OF CLUSTER-VI

Pre and Post--Monsoon Water Level Trends
Station: Godhar, Well No: D-25, Dist: Dhanbad, Jharkhand
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\ m— Rainfall ¥ May

Pre and Post--Monsoon Water Level Trends
Station: Borkiboa, Well No: D-30, Dist: Dhanbad, Jharkhand
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m Rainfall * Mayj
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HYDROGRAPHS OF CLUSTER-VII

CMPDI

Annexure - VI

Pre and Post--Monsoon Water Level Trends
Station: Hariladih, Well No: D-55, Dist: Dhanbad, Jharkhand
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Pre and Post--Monscon Water Level Trenda
Station: Dhansar, Well No: D-80, Dist: Dhanbad, Jharkhand
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1 m— Rainfall r  May
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HYDROGRAPHS OF CLUSTER-VIII

Pre and Post-Monscon Water Level Trands
Station: Alokdiha, Well No: D-8, Dist: Dhanbad, Jharkhand
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Pre and Post--Monsoon Water Level Trends
Station: Chankuiya, Well No: D-51, Dist: Dhanbad, Jharkhand
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mm Rainfall ¥ May
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HYDROGRAPHS OF CLUSTER-IX

Pre and Post--Monscon Water Level Trends
Station: Jialgora, Well No: D-5, Dist: Dhanbad, Jharkhand
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Pre and Post-—-Monsoon Water Level Trends
Station: Golden Pahari, Well No: D-7, Dist: Dhanbad, Jharkhand
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‘m— Rainfall ¥ May
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Pre and Post--Monsocon Water Level Trends
Station: Bhowra, Well No: A-19, Dist: Dhanbad, Jharkhand
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Pre and Post--Monsoon Water Level Trends
Station: Patherdih, Well No: D-35, Dist: Dhanbad, Jharkhand
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) = Rainfall ¥ May
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HYDROGRAPHS OF CLUSTER-XI

Pre and Post--Monsoon Water Level Trends
Station: Kachi Balihari, Well No: A-17, Dist: Dhanbad, Jharkhand
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Pre and Post--Monsoon Water Level Trends
Station: Gorbudih, Well No: A-20, Dist: Dhanbad, Jharkhand
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) mm— Rainfall r  May
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HYDROGRAPHS OF CLUSTER-XIII

Pre and Post--Monsoon Water Level Trends
Station: Machyyara, Well No: A-23, Dist: Dhanbad, Jharkhand
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Pre and Post--Monsoon Water Level Trenda
Station: Mahuda, Well No: B-26, Dist: Dhanbad, Jharkhand
0 r 1900
Year
1700
L 1500
= 4 1300
& E
E : =
B 6 f f [ 11002
- i K
3 — } ap &
5 ™ 2
o
= 8 4
e 700
10 - 500
2005 | 2007 | 2008 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
SRamfall| 1234 | 168) | 1282 | 992 1‘\ 34 1 1202 | 1599 | 983 854 | 1271 | 1296 | 1315 | 1398
1 May 8 775 7.95 588 | 835 835 7.08 582 | 670 | 688 | 670 | 600 | 480
Nov 240 185 | 260 7 2 60 215 | 5145 200 | 380 140
| — Rcinfall ¥ May [

JOB NO - 200419012

55




CMPDI

Annexurei- Vi

HYDROGRAPHS OF CLUSTER-XIV

Pre and Post--Monsoon Water Level Trends
Station: Jogta, Well No: B-23, Dist: Dhanbad, Jharkhand

0 1900
Year
1700
2
1 F 1500
¥
4
- - 1300
g E
E
2 2 11005
> - | =
e S
- 90 =
2 o«
o
8
= 700
10 4 - 500

2005 | 2007 | 2008 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 2017 | 2018 | 2019
wRaintall| 1234 | 1080 | 1282 | 992 [ 1534 | 1202 [ 1500 | o83 | 854 | 1271 1208 | 1208 | 1308
x May 889 409 | 519 | 6194 | 9%4 | 371 | 527 | 657 | 786 | 681 T.74 69 | 284

Nov 204 172 | 222 | 3.56 1.74 139 1274 | 420 | 241 214 24 1.34
= m Rainfall ¥ May

Pre and Post--Monsoon Water Level Trends
tation: Simatanr, Well No: B-67, Dist: Dhanbad, Jharkhand
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HYDROGRAPHS OF CLUSTER-XV

Pre and Post--Monsoon Water Level Trends
Station: Madhuband, Well No: B-32A, Dist: Dhanbad, Jharkhand
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Pre and Post--Monsoon Water Level Trends
Station: Kesragora (Block-il @na), Well No: B-61A, Dist: Dhanbad, Jharkhand
ear
0 1900
2 ¢ 1700
A {
» ¥ “
4 4 - 1500
X 4
}
— 6 { 1300
g +
€ E
e 8 4 1100¢
[ ran
3 8
, =
- 104 " 900 5
g o
12 700
14 500

2007 | 2008 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
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Annexure - VI

HYDROGRAPHS OF CLUSTER-XVI

Prs and Post--Monsoon Water Level Trends
Station: Dahibari Basantimata, Well No: DB-22, Dist: Dhanbad, Jharkhand
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AMSL: Above mean sea level

Avg.: Average

APT: Aquifer Pumping Test

BCCL: Bharat Coking Coal Ltd.

bgl: Below Ground Level

Buffer zone: periphery of the 10 km radius from the project boundary
Core zone: Project / mine / colliery boundary (leasehold area)
CMPDI: Central Mine Plan & Design Institute

DVC: Damodar Valley Corporation

DTW: Depth to water level

GW: Groundwater

IMD: Indian Meteorological Division

JCF: Jharia Coalfield

RCF: Raniganj Coalfield

MADA: Mineral Area Development Authority

MCM: Million Cubic Meter

MGD: Million Gallon per day

NTU: Nephlometric Turbidity unit

OC / UG: Opencast / Underground

OCP / UGP: Opencast Project / Underground Project
RL: Reduced Level

RWH: Rainwater Harvesting

FF: Fire Fighting
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GROUNDWATER QUALITY MONITORING STATION LOCATION MAP
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Annexure 16:

10

WATER QUALITY MONITORING

31 Location of sampling sites
(Refer Plate No. - II)
i) Mine Discharge of Mudidih (MWS5)
A sampling point is fixed to assess the effluent quality of Mine discharge. This
location is selected to monitor effluent discharge in to Jarian Nala and Ekra Nala.

3.2 Methodology of sampling and analysis

Water samples were collected as per standard practice. The effluent samples were
collected and analysed for four parameters on forinightly basis at the Environmental
Laboratory of CMPDI RI-Il, Dhanbad.

3.3 Results & Interpretations
The results are given in tabular form along with the applicable standards. Results are

compared with Schedule - VI, effluent prescribed by MoEF&CC. Results show that most of
the parmeters are within the permissible limits.

WATER QUALITY DATA

(EFFLUENT WATER- FOUR PARAMETERS)

Name of the Cluster: Month: Name of the Station: Mine Discharge of
Cluster -V SEPT. 2020 Mudidih
Sl MW5 MWS5 As per MOEF General
No. Parameters First Fortnight Second Fortnight Standards for
14.09.2020 22.09.2020 schedule VI

1 |Total Suspended Solids 37 32 100 (Max)

2 |pH 7.8 7.77 55-90

3 |Oil & Grease <20 <2.0 10 (Max)

4 |COD 52 40 250 (Max)

All values are expressed in mg/lit unless specified.

bé.. S
-

Aty eudt by < Approved By
B AT, . Eomte T € teanr e HOD([In-charge) Ernwironmeant
FER R RARTIRE, AR o st 2, CAIP DS, Dhanbact
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S.
No.

Issues Raised

Status

1

Trees are planted
but not cared for
and saved

Both the gabion plantation and block plantation done in Cluster V
have been throughout cared after and has been well preserved as
can be verified through the pictures and inspection report of gabion
plantation by the forest Officials.

The preservation and maintenance of all the plantations done is
continuous.

3 o
.O SHOT ONREOMI NOTE 7 - A8 -
M DUALSAMERA ._-:5« -

Public awareness
should be
generated to
preserve the
trees planted by
BCCL.

Various initiatives have been taken such as awareness programmes
in nearby schools on the occasions such as Environment Day &
Swachhta Pakhwada to generate awareness. Moreover trees have
also been planted by Cluster V in nearby schools, grounds and other
areas.

Water Sprinkling
frequency should
be increased
including in the
night time.

The frequency of water sprinkling by mobile sprinklers has been
increased for more effective dust suppression.




The no. of water
tankers should be
increased.

Arrangements Cluster V supplies water for domestic usage in the nearby villages.
should be made A MoU has been signed between BCCL and Jharkhand Govt. for
for Drinking mine water utilization by converting Mine water to Drinking water.
water.

BCCL spends too | CSR activities are carried out as per the CSR policy of BCCL.

much money on
CSR activities.
There should be
improvement in
it.

NN

i O

Arrangements
should be made
for control of dust
emissions during

Drill machines are fitted with wetting system and/or dust extractor
system to control the emission of dust during the drilling operation.

drilling

operations.

No work has been | An area of 8 Ha has been ecologically restored near Chandour
done for Bastee in Tetulmari Collliery. Water sprinkling is done on the roads

environmental
protection near
Chandour Bastee
in Tetulmari.
The residents of
Chandour Bastee
should be

and other dust prone areas to suppress dust.

The rehabilitation work is under process as per Jharia Master Plan.
Currently survey work of the affected families is being done by
Jharia Rehabilitation and Development Authority.




rehabilitated as it
is close to
Tetulmari mine.

Proper water
spraying should
be done in
Nichitpur
Township.
Controlled
blasting operation
which is carried
out in Nichitpur
should be
continued.

The quarried out
area should be
backfilled with OB
and trees planted
thereon.

Road lights,
community
centres, water
arrangements,
high schools
roads(from
Subhash Chowk
to Azad chowk),
ambulance
should be
provided in

Regular water spraying is done in Nichitpur. The roads in Nichitpur
Township are also paved.

Various provisions have been made in Nichitpur such as lighting,
water supply and Handloom training centre.

Road from Subhash Chowk to Azad chowk is bitumen topped and
well maintained.

An ambulance is available in Nichitpur Colliery.




Nichitpur.

10 | Electricty, water Electricity, water and healthcare facilities are provided in Cluster V.
and healthcare Healthcare and wellness camps are also organized in nearby villages
facilities should from time to time.
be provided.

.O SHOT ON REDMI 7

11 | Sporting activities | Games and sports are duly funded and promoted in cluster V.
should be There is a well maintained football stadium in Sijua in Cluster V.
promoted. ey = 4

12 | Dust pollution Controlled blasting and water spraying is done to control dust
from blasting pollution.
activities should
be controlled.

13 | Covered Tarpaulin covered transportation is being ensured to control dust

transportation
should be done.

pollution.




14 | Closed UG mines | Operation of mines is guided by company policy, economic
should be feasibility, safety and operational convenience,etc.
reopened.

15 | Water should be | Water is sufficiently available in Chandour pond.
ensured in A {
Chandour Pond.

16 | Loyabad Loyabad weighbridge has been closed.
weighbridge
should be shifted.

17 | There should be Doctors, paramedic staffs and other healthcare personnels are

no shortage of
Doctors and
paramedic staffs

deputed in Regional Hospital, Loyabad in cluster V.




Proposed CSR works in 2020-21:
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 Road Map for Ecorestoration of
L Mine Areas of Dhanbad, Jharkhand
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BHARAT COKING COAL LIMITED
Corporate Environment Policy

ENVIRONMENTAL POLICY STATEMENT:

Bharat Coking Coal Limited (BCCL) 1s committed to promote sustainable development by
protecting the environment through mntegrated project planning & design, prevention /
mitigation of pollution, conservation of natural resources, restoration of ecology &
biodiversity, recycling/ proper disposal of wastes, addressing climate change and inclusive
growth. It also aims to bringing awareness amongst its stakeholders for continual improvement
in environmental performances following best practices.

OBJECTIVES:

Bharat Coking Coal Limited shall endeavour to:

1. Plan & design projects with due consideration to environmental concerns for Sustainable
Development.

2. Conduct mining and associated operation in an environmentally responsible

manner to comply with applicable laws and other requirements related to environmental
aspects.

3. Prevent pollution of surrounding habitation by continuous monitoring and adopting suitable
measures for environment protection.

4. Implement Environment Management Plans in all our mines /projects/Clusters effectively to
mitigate pollution, conservation of natural resources and restoration of ecology & biodiversity.
5. Ensure compliance of all applicable Environmental Clearance& Forestry Clearance
conditions and other statutory conditions issued by regulatory agencies.

6. Recycling of wastes on the principle of REDUCE, REUSE and RECYCLE.

7. Put special thrusts on efficient energy utilization / renewable energy as a measure to reduce
carbon foot-print.

8. Strive for continual improvement in our environmental performances by setting targets,
measuring progress and taking corrective action.

9. Taking measures to render productive post minmg land use.

10. Implementation of activities applicable to BCCL arising out of International

Conventions,

11. Create environmental awareness among the employees and the local communities through
pro-active communication and fraining

STRATEGIES FOR IMPLEMENTATION OF ENVIRONMENTAL POLICY:
BackGround:

Bharat Coking Coal Limited subscribes to the view of Sustainable Development. Unless
theenvironment can sustain all the developmental activities, any pursuit of developmentin
isolation can cause ureparable damage to the ecosystem and associatedenvironmental
attributes. Keeping this view in mind, Bharat Coking Coal Limited attaches toppriority towards
sustainable development and approved its *Corporate EnvironmentalPolicy’. Based on CIL
Environment Policy20 12 incorporating theTharia Master Plan ,CEP of BCCL was approved by
285th BCCL board on 21.04.2012and is complimentary to theNational Environmental Policy,
2006.The Revised BCCL Policy, 2019 is the outcome of the experience gained since2012,
keeping in view the modifications / amendments made time to time inenvironmental policies
and additional stipulation notified by MoEF&CC (Ministry of Environment, Forest& Climate
Change). and other organisations concerning mineclosure, reclamation of degraded land,
environmental clearance etc. and also with theobjective of revisiting the corporate policy. The
Policy has a vision of Green Mining and mission of 100% compliance of environmental
statutes applicable to coal mming industry This policy 1s prepared in line with that of CIL’s



policy with incorporation of prevailing local conditions.

STRATEGIES: Bharat Coking Coal Limited adopts the strategies appended
below for effective implementation:

1. MINE/ PROJECT PLANNING & DESIGN FOR SUSTAINABLE
DEVELOPMENT:

a) Coal being a non-renewal energy source, extraction shall be planned prudently tomeet
national requirement in a planned way. The projects shall be designed on theprinciple of
Sustainable Development with due consideration to environment, mine closure,safety and
aspirations of the stakeholders at the planning& designstage itself with due regard to mine
closure plan.

b) While preparing the Mining plan/project reports, the effort shall be to incorporatelatest
mining technologies and equipment’s with optimal capacity, which are moreenvironment
friendly

c¢) All Mining Plan/ project reports will be provided with detailed provisions for
ensurnng environmental compliances

2. ENVIRONMENTAL IMPACT ASSESSMENT (EIA) & ENVIRONMENT
MANAGEMENT PLAN (EMP)

a, All mine planning and design shall be environmentally acceptable and operationshall be
carried out in such a way as to facilitate the compliance of stipulated environmentalstandards.
b. EIA& EMP for all projects/Clusters shall be formulated as per the approved ToR (Termsof
Reference) and pubic consultations for obtaining Environmental Clearance (EC) from
MoEF&CC. Similarly, in the existing projects needing enhancementof production capacities
with or without increase in land, change of technology,renewal of lease and change in land use
etc. fresh EC 1s required to be sought asper norms. The projects shall be operated after
obtaining Consent to Establish(CTE)/Consent to Operate (CTO) from State Pollution Control
Boards (SPCB).

c. Detailed Mine Closure Plans shall be prepared for all existing and new mines as per the
MoC (Ministry of Coal) guidelines.

3. COMPLIANCE OF THE STATUTORY REQUIREMENTS:

The implementation of EMP and fulfilment of all other statutory requirements like conditions
of EC, FC and consents to establish & operate. including timely
submission of retums to statutory bodies and various agencies, are to be ensured at

all levels.

4. MEASURES TO MITIGATE POLLUTION:

a) Air Pollution:

i) Generation of dust is to be controlled at the source to the possible extent with
necessary control measures during drilling, blasting, loading, unloading, CHPtransfer points
elc

ii)Deployment of eco-friendly mining technologies.

iii) Dust generation is to be minimized along coal / waste transportation routes.
iv)Mechanized transportation of coal to be encouraged.

v) Green belt 1s to be created around the source of dust

b) Water pollution:

1) The mine water and other effluent shall be treated to ensure the discharge normsas per
statute. The treated effluent shall be utilized to the extent possible with aview to achieve



maximum water conservation.

i1) O1l & grease from the effluent shall be removed by O1l & Grease Traps forproper disposal.
¢) Noise / ground vibration:

1) All measures to minimize noise pollution will be taken including maintenance of

HEMM, equipment and provision of PPE where required.

11) Suitable blasting techniques shall be followed to reduce ground vibration as well as noise
pollution.

d)Land reclamation:

1) Progressive and concurrent reclamation of mined out areas will be carnied out as

per approved EIA/EMP and Mine Closure Plan (MCP).

i1) Slopes of external dumps are the important area to be suitably graded / terraced

for effective reclamation and plantation.

111) Preservation of top soil is required for future use. Old as well as existing nonactive dumps
are to be technically and biologically reclaimed.

1v) Monitoring of reclamation work of all opencast mines will be done through

Satellite Surveillance. The outcome shall be put in the websites.

e) Mine closure plans:

Mine Closure Plan (MCP) shall be prepared for each mineon which Mine closure guidelines
are applicable. MCP are being delineated in two phases viz. progressive and final mine closure.
Appropriate funds are set aside and deposited under a special Escrow fund every year as per
MoC guidelines, to be utilized for proper and final mine closure.

For mines closed prior to issuance of MoC guidelines (1.e. 27th August, 2009)

suitable action to be taken as per provisions of Mines Act 1952.

f) Mine fire& subsidence

BCCL shall endeavour to reduce occurrence of mine fire and subsidence due to

mimng activityfor safety and conservation purpose and, shall take steps for prevention and
control of coal mine fire. Monthly report shall be submitted to top management of
thesubsidiary and CIL and Quarterly to company board. Action Plan for mine fire

control shall be implemented. Monitoring will be done through Satellite

Surveillance/other suitable technology. Rehabilitation under Master Plan will be expedited to
facilitate faster liquidation of fire. During the execution of the Master Plan since 2009, changes
have occurred in the fire dealing methodology, the number of affected families and the
infrastructure facilities to be provided to them. However. these modifications were executed in
cognizance of HPCC committee for JMP.

BCCL 1s comnitted for implementation of the GOI approved Master Plan for Dealing with
Fire, Subsidence and Rehabilitation in leasehold of BCCL (Jharia Master Plan) which 1s also
required to be dovetailed with the implementation of EC conditions of various clusters of
BCCL . Necessary steps shall be taken for implementation of Jharia master plan to deal with
the problem of fire and subsidence in JCF along with R&R of affected people.

g) Monitoring:

1. All receptors in and around the mining projects/clusters all be monitored regularly to assess
the efficacy of the pollution control / mitigation measures within stipulated standards.

II. Effect of mining on the hydrology of the area will be monitored through measurement of
water level and quality of nearby wells and bore holes provided for this purpose. Conservation
of water through rainwater harvesting shall be taken up.

I1I. Area and Unit environmental cells shall have regular interaction with the people in and
around the coal mines and other allied units on matters related to environment to take
necessary and timely corrective actions.

V. Environmental initiatives and monitoring through self and third party environment audit
shall be conducted for generating useful data for taking corrective actions and mitigation
measures as per guidelines.



h) Other measures:

I. Special emphasis shall be given to undertake R&D related to various facets of

coal mine environmental management in collaboration with Central Mine Planning and Design
Institute (CMPDI) and other competent mstitutions.

II. Besides ensuring statutory compliance, the BCCL desires to set high standards and
continual improvement.

ITI. Mines & establishments shall be ISO 14001 certified in phased manner.

IV. CSR and R&R policies of CIL are to be incorporated by BCCL for better planning and
mmplementation of the socio-economic issues of coal mining areas.

V. The coal mining environmental issues are complex and require multidisciplinary approach
to address the same. BCCL will endeavour to enter into MoUs with expert agencies of repute
to assist in environment issues and also help in capacity building of BCCL executives.

VI. BCCL conduct periodical medical examination (PME) of its work force on routine basis in
comphiance of the requirement mining rules and regulation,

additional test will be done as and when require.

5. PRESERVATION OF BIO-DIVERSITY:

BCCL has made the ecological restoration a flagship programme for restoration of degraded
mined areas and adopting 3- hier plantation consisting of native species grasses, bushes and
trees under the technical expertise of Forest research institute, Dehradun, a renowned institute
m the field of forests and ecology. Ecological restoration has been widely accepted as one of
the most effective means to restore the ecology and biodiversity.

BCCL 1s committed towards the conservation and restoration of the natural biodiversity of the
region on the degraded mined out areas and restore back to forest like areas. BCCL will strive
to restore the habitats for the native fauna of the region by restoring the areas through
ecological restoration.

BCCL is committed towards the wellbeing and betterment of the living standards for the local
community through establishment of the eco-parks in the reclaimed mined areas in the
coalfield and promoting the eco-mining tourism in the coalfield areas and exploring the new
opportunities to the local commumities. This will start from mine planning including
technically and biologically reclamation of mined out areas in collaboration with State Forest
Departments, Wild Life Divisions, NGOs, FRI Dehradun etc. working in the fields of
biodiversity conservation.

6. COAL BENEFICIATION / COALWASHERIES:

a) For beneficiation of Runoff Mines (ROM) coal, washeries are being set up in

a phased manner as per requirement and statutes.

b) Slurry Management System (SMS) in all washeries shall be organized to

ensure collection of fines, gamnful utilization of rejects viz. power generation in Fludized Bed
Combustion (FBC) plants, selling to brick manufacturers or adopting other environmental
friendly disposal options as feasible.

¢) The reject dumps and tailings shall be suitably handled to avoid any contamination.

d) The effluent from washeries including tailings pond shall be suitably treated and reused to
minimize water consumption with zero discharge concept.

7. CONSERVATION AND CLEAN TECHNOLOGY:

a) R&D projects shall be taken up to promote clean coal technology and improve the existing
technologies.

b) Energy saved is energy produced. Voluntary energy audit to be done for corrective action to
reduce carbon footprint.

¢) Clean Development Mechanisms will be explored for reducing emission of Green House
Gases by exploration, identification, preparation of projects reports for extraction of methane
from Coal Bed, Coal Mine, Abandoned Mine, Ventilation Air, UG Coal Gasification,
generation and utilization of renewable energy etc.

8. AWARENESS PROGRAMME:

a) Publicity to generate awareness through exchange & communication of

mformation, newsletters and periodicals on environment, seminars, workshops, celebration of



World Environment Day etc, at BCCL HQ, Areas & units to be undertaken. Regular training
programs to be organized at various levels to inculcate awareness among employees.

b) Courses on environmental and forestry laws and Environmental Protection Measures and the
Corporate Policy to be organized for project executives for improving knowledge.

¢) BCCL will felicitate its workers for best practices in eco-restoration, land reclamation,
conservation, compliance of statutes and innovative ways of sustaining environment.

9. WASTE MANAGEMENT:

BCCL will undertake appropriate action for safe handling, storage and disposal of solid waste
and hazardous waste generated from its industrial set up and colonies as per relevant rules. The
biomedical waste generated from hospitals and dispensaries will be collected and disposed in
appropriate facilities created as per statutes. E-waste management and handling of various
types of e-waste generatedin its operations will be done as per rule.

10. CORPORATE ENVIRONMENT RESPONSIBILITY:

Corporate Environment Responsibility (CER) 1s mandatory for issuing environmental
clearance for all the Greenfield and Brownfield projects as per directives of MoEFCC with
effect from 1st May, 2018 (O.M.No.22-65/2017- IAIII dt. 19.06.2018). Budgetary provisions
should be kept for implementation of provisions of CER for all the projects which will be
submitted to MoEFCC for grant of environmental clearance.

11. INCORPORATION OF VIEWS OF STAKEHOLDERS:

BCCL will critically examine and incorporate the viewpoints of various stakeholders like
PAPs/PAFs, Parliamentary Committees, Standing Sub-Committees, NGOs etc.
12.IMPLEMENTATION OF POLICY:

i) Manpower: BCCL shall have environmental divisions at decision making &

operational levels in its structure. The environment department shall be set up

and strengthened at:

1)BCCL HQ

i)Areas / Units / Collieries / Workshops /Washenes

ii) Roles and Responsibilities: The environmental department, set up at company HQs,
Areas and Umt levels with appropriate manpower and resources, shall be responsible for
implementation of policy, obtaining EC, FC, consent to establish & operate, statutes
requirements and undertaking mitigation measures besides preparation of action plan every
year and also to intimate the status of implementation to the management regularly.

iii) Annual Environment Budget (Revenue &Capital): The Annual Environment
Budget (revenue & capital) shall be prepared based on the action plan including monitoring of
various bench marks and the budget utilization. The year wise funds earmarked for
environmental protection measures shall be kept in separate accounts with Environmental cost
code.

REVIEW OF ENVIRONMENTAL POLICY:

In view of the present fast changing social, economic and environmental scenario,

the CIL Policy shall be reviewed every 5 years to incorporate the changes in the legal,
technical, environmental, economic and social mputs prevailing at that time.

Whenever, there is change in National Environmental Policy or other National /

State relevant policies, Acts elc, the CILCorporate Environmental Policy would be

reviewed and suitably revised. It will be followed by revision of this policy accordingly.

Place: Dhanbad Chairman-cum-Managing Director
Date:
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EXECUTIVE SUMMARY
1.0 Introduction

The purpose of environmental monitoring is to assess the quality of
various attributes that affects the fauna and flora. In accordance with the quality
of these attributes appropriate strategy is to be developed to control the pollution
level within the permissible limits. The three major attributes are air, water and
noise level.

Bharat Coking Coal Limited (BCCL), a Subsidiary company of Coal India
Limited is operating Underground and Opencast Mines in Jharia Coalfield (JCF)
is a part of Gondwana Coalfields located in Dhanbad district of Jharkhand, the
JCF is bounded by 23°37' N to 23%°52' N latitudes and 86°09' E to 86°30' E
longitude occupying an area of 450 Sq.km. BCCL has awarded Environmental
monitoring work of Jharia Coalfield (JCF) to Central Mine Planning & Design
Institute Limited (CMPDIL). The environmental monitoring has been carried out
as per the conditions laid down by the MoEF&CC while granting environmental
clearance of project, consent letter issued by the respective SPCB, and other
statutory requirements.

2.0 Sampling location and rationale

21 Ambient air sampling locations

The ambient air quality monitoring stations were selected to represent core,
buffer zone area. The rationale has been based on the guidelines stipulated by
MoEF&CC, consent letter of SPCB, as well as other statutory requirements.

2.2 Water sampling stations
The Water sampling stations were selected for mine sump water.

23 Noise level monitoring locations

Noise levels vary depending on the various activities in mining areas.
The monitoring of noise level in different locations will be helpful to take
appropriate mitigating measures. The rationale has been based on the
guidelines stipulated by MoEF&CC, consent letter of SPCB, as well as other
statutory requirements.

3.0 Methodology of sampling and analysis

3.1 Ambient air quality

Parameters chosen for assessment of ambient air quality were
Particulate Matter (PM10), Fine Particulate Matter (PM2s), Sulphur Di-oxide
(SO2) and Nitrogen Oxides (NOy). Respirable Dust Samplers (RDS) and Fine

JOB NO. 200316028 Cluster -V, BCCL Environmental Monitoring Report



Dust Sampler (PMz s sampler) were used for sampling of PM10. SO2 & NOy and

Fine Dust Sampler (PM2 s sampler) were used for sampling of PM2s at 24 hours
interval once in a fortnight and the same for the gaseous pollutants. The
samples were analysed in Environmental Laboratory of CMPDI, RI-Il, Dhanbad.

3.2 Water quality

Water samples were collected as per standard practice. The Mine
effluent samples were collected and analysed for four parameters on fortnightly
basis. Thereafter the samples were preserved and analysed at the
Environmental Laboratory of CMPDI, RI- Il, Dhanbad.

3.3 Noise level monitoring

Noise level measurements in form of 'Leq’ were taken using Integrated
Data Logging Sound Level Meter. Noise levels were measured in Decibels, ‘A’
weighted average, i.e. dB(A).

4.0 Results and interpretations

41 Air quality

It has been seen from the analysis results that the 24 hours average
concentration parameters like PM1o, PMz5, SO and NOy are mostly within the

permissible limits in all sampling locations as per MoEF&CC Gazette Notification
No. GSR 742(E) dt 25.09.2000 Standards for Coal Mines and National Ambient
Air Quality Standard -2009. Sometimes the concentration of PMio& PM:s
exceeds the limits due to heavy public traffic, poor road condition, coke oven
plants, burning of coal by surrounding habitants, brick making, municipal waste
dumps and industries like Steel Plant, thermal Plants including their fly ash etc.

The following preventive and suppressive mitigative measures can be
undertaken to contain the pollution level within prescribed level:-

» Wet drilling and controlled blasting should be practice.

» Explosive used should be optimised to restrict the dust generation.

» Transportation roads should be permanently asphalted free of ruts, potholes
etc.

» Water should be sprayed on coal transportation road, service road more
frequently and at regular interval.

» Dust from roads should be removed physically or mechanically.

» Greenbelts around industrial sites, service building area besides
Avenue plantation along roads should be created.

» Coal dust should be suppressed by using fixed sprinklers.

» Regular maintenance of plant and machinery should be undertaken.
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42 Water quality

The test results indicate that the major parameters compared with MoEF&CC
Gazette Notification No. GSR 742(E) dt 25.09.2000

4.3 Noise Level

During the noise level survey it has been observed that the noise level in the
sampling locations is within the permissible limits prescribed as per MoEF&CC
Gazette Notification No. GSR 742(E) dt 25.09.2000 Standards for Coal Mines for
Industrial Area and Noise pollution (Regulation and Control) Rules, 2000.

JOB NO. 200316028 Cluster -V, BCCL Environmental Monitoring Report



1.0

1.1

1.2

INTRODUCTION

Any industry and development activities including coal mining is bound to affect
environmental attributes. There are positive as well as negative impacts of such
operations. For controlling the adverse impacts a regular monitoring is essential.
The environmental monitoring is being done as per the guide-lines stipulated by
Ministry of Environment, Forest and Climate Change (MoEF&CC), Govt. of India.

The very purpose of environmental monitoring is to assess the quality of various
attributes which affects the environment. As per quality of these attributes
appropriate strategy is to be developed to control the pollution level within the
permissible limits. The three major attributes are air, water and noise level.

Bharat Coking Coal has awarded Environmental Monitoring work of all Projects,
Cluster wise, to Central Mine Planning & Design Institute Limited (CMPDIL). The
environmental monitoring has been carried out as per conditions laid down by
MoEF&CC while granting environmental clearance to different projects. CMPDI
has trained manpower and well equipped laboratory to carry out monitoring,
analysis and R&D work in the field of environment.

The Cluster-V is in the Northern part of the Jharia coalfield. It includes a group of 7
Mines (viz. Nichitpur, OCP, Mudidih colliery (Mixed), Tetulmari colliery (Mixed),
SendraBansjora colliery (Mixed), Kankanee colliery (Mixed), Bansdeopur colliery
(Mixed) and Loyabad UG colliery. The Cluster — V is situated about 25 - 30 kms
from Dhanbad Railway Station. The mines of this Cluster — V are operating since
pre nationalization period (prior to 1972-73). It is connected by both Railway and
Road. The drainage of the area is governed by Jarian Nala and Ekra Nala.

The Cluster-V is designed to produce 4.854 MTPA (normative) and 6.311 MTPA
(peak) capacity of coal. The average grade of coal W — Il & W- IV.

The Project has Environmental Clearance from Ministry of Environment, Forest
and Climate Change (MoEF&CC) for a rated capacity 4.854 MTPA (normative)
and 6.311 MTPA (peak) capacity of coal production vide letter no. J-
11015/01/2010-IA.1l (M) dated 30" JUNE, 2018.

Ministry of Environment, Forest and Climate Change while granting environmental
clearance has given one of the General conditions that “ Four ambient air quality
monitoring stations should be established in the core zone as well as in the buffer
zone for PMio, PM2s, SOz, NOx monitoring. Location of the stations should be
decided based on the meteorological data, topographical features and
environmentally and ecologically sensitive targets, other conditions regarding
water / effluent and noise level monitoring in consultation with the State Pollution
Control Board."

In compliance of these conditions the Environmental Monitoring has been carried
out & report prepared for submission to MoEF&CC & JSPCB and other statutory
authorities.
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AMBIENT AIR QUALITY MONITORING

2.1 Location of sampling station and their rationale:
(As per G.S.R. 742 (E) dt. 25th December, 2000)

2.1.1 Ambient Air Quality Sampling Locations

I. CORE ZONE Monitoring Location
i) Nichitpur (A8): Industrial Area

The location of the sampling station is 23% 48'18.59" N 86°21'30.93" E.The
samplers were placed at a height of approx. 1.5m above ground level at
Nichitpur.

I1.BUFFER ZONE Monitoring Location
i) Basseriya Managers Office (A9) : Industrial area

The location of the sampling station is 23°48'11.53" N & 86° 22'17.50" E. The
samplers were placed at a height of approx. 1.5m above ground level at Safety
Office.

ii) Pootki Ballihari Office (A16) : Industrial area

The location of the sampling station is 23°45.17.23' N 86921.46.27'E. The
samplers were placed at a height of approx. 1.5m above ground level at Project
Office.

ili)Moonidih UGP(A17): Industrial Area

The location of the sampling station is 23° 44'30.00" N & 86° 20'56.00" E. The
samplers were placed at a height of approx. 1.5m above ground level at project
office.

JOB NO. 200316028 Cluster -V, BCCL Environmental Monitoring Report



AMBIENT AIR QUALITY DATA
Cluster - V, Bharat Coking Coal limited  Month: SEPT. 2020 Year: 2020-21.

Station Name: A8, Nichitpur Zone: Core Category: Industrial
SI. No. | Dates of sampling PM 10 PM 25 S0z NOy
1 15.09.2020 74 36 11 22
2 25.09.2020 78 23 14 27
NAAQ Standard 100 60 80 80
100
80
oPM10
0 aPM25
40 0so2
O NOx
20
0
Station Name: A9, Basseriya : &
Managers office Zone: Buffer Category: Industrial
Sl. No. Dates of sampling PM10 | PM25 SO, NOy
1 14.09.2020 82 37 11 23
2 25.09.2020 85 43 12 28
NAAQ Standard 100 60 80 80
80 - > 4 §
: S 5y W 0OPM 10
60 b4 > TS
>« : N ﬂ @PM2.5
a0 £1: $ N 8502
$ 3 N QNOx
20 gb: : N
> > z s
o -
14,09.2020 25.08.2020 NAAQ Standards
e e |
N st TR B e W, CAO, Emanbad
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Station Name: A16 Pootki Balihari office Zone: Buffer Category: Industrial
Sl. No. Dates of sampling PM10 | PM25 sS02 NOXx
1 04.09.2020 71 33 12 26
25.09.2020 82 28 11 20
NAAQ Standards 100 60 80 80
100
80
@BPM10
ol BaPmM25
40 0so02
O NOx
20
0
Station Name: A17 — Moonidih UGP Zone: Buffer Category: Industrial
Sl. No. Dates of sampling PM 10 PM 2.5 S02 NOx
11.09.2020 69 38 12 24
2 24.09.2020 79 42 11 25
NAAQ Standards 100 60 80 80
100
80
60 aPm 10
@apmas
40 mso2
ONOx
20
0
» Allvalues are expressed in microgram per cubic meter.
, 24 hours duration
TR il |
Analyecd By CQ.: " Approved By
AWATSA A Tl fan € e s HOD(In-charge) Environment
ST CNIECERE, e e oh L2, CVIPDE, Ohanbed
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WATER QUALITY MONITORING

3.1 Location of sampling sites
(Refer Plate No. - Il)
i) Mine Discharge of Mudidih (MWS5)
A sampling point is fixed to assess the effluent quality of Mine discharge. This
location is selected to monitor effluent discharge in to Jarian Nala and Ekra Nala.

3.2 Methodology of sampling and analysis

Water samples were collected as per standard practice. The effluent samples were
collected and analysed for four parameters on forinightly basis at the Environmental
Laboratory of CMPDI RI-Il, Dhanbad.

3.3  Results & Interpretations
The results are given in tabular form along with the applicable standards. Results are

compared with Schedule - VI, effluent prescribed by MoEF&CC, Results show that most of
the parmeters are within the permissible limits.

WATER QUALITY DATA

(EFFLUENT WATER- FOUR PARAMETERS)

Name of the Cluster: Month: Name of the Station: Mine Discharge of
Cluster -V SEPT. 2020 Mudidih

Sl. MW5 MW5 As per MOEF General

No. Parameters First Fortnight Second Fortnight Standards for
14.09.2020 22.09.2020 schedule VI

1 |Total Suspended Solids 37 32 100 (Max)

2 |pH 7.8 7.77 55-9.0

3 |Oil & Grease <20 <2.0 10 (Max)

4 |(COD 52 40 250 (Max)

All values are expressed in mg/lit unless specified.

c&u 0y

Anuiyeud by Approved By
B A A Snte o € hesmrpe HOD(In-charge) Ernwironmant
e R N L e LS LT e 2, VPPN, Dhanbacdt
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NOISE LEVEL QUALITY MONITORING
4.1Location of sampling sites

i) Nichitpur (N8)

i) Basseriya Manager's office(N9)
iii) Pootki Balihari Office(N16)

iv) Moonidih UGP (N17)

4.2 Methodology of sampling and analysis

Noise level measurements in form of 'Leq’ were taken using Integrated Data Logging Sound
Level Meter (NL-52 OF RION CO. Ltd. Make) during day time. Noise levels were measured
for about one hour time in day time. Noise levels were measured in Decibels, 'A" weighted
average, i.e. dB (A).

4.3 Results & Interpretations

Ambient noise levels were recorded during day time and the observed values were
compared with standards prescribed by MoEFCC. The results of Noise levels recorded
during day time on fortnightly basis are presented in tabular form along with the applicable
standard permissible limits. The observed values in terms of Lgq are presented. The
observed values at all the monitoring locations are found to be within permissible limits.

NOISE LEVEL DATA

~ Name of the Project: Cluster -V Month: SEPT. 2020 1
Sl No. | Station Name/Code c":?:g °f | pate “;g'f:”'_’g’;' ;’,’;";’,?,,’:,’7,,“313’;:}
1 | Nichitpur(N8) Industrial | 595029 553 75
2 | Nichitpur '“":‘EE‘:’“" 25.09.2020 54.4 75
T B | P [ | w2 |
ey, | T s | "
5 (';?f?ct::'(N16) Paliharl’) Tndustnial | 64092020 57.1 75
O (oo hether Industral | ocp00000 | a4 75
7 'J;:'(‘m'_;) Industrial | 11.09.2020 61.6 75
8 Moonidih UGP Indal::tafiﬂ 24.09.2020 60.1 75

*Permissible limits of Noise Level as per MOEF Gazette Notification No. GSR 742(E) di 25.09.2000
Standards for Coal Mines and Noise Pollution (Regulation and Control) Rules, 2000.
* Day Time: 6.00 AM to 10.00 PM,

[ == e
cbé;; - Approved By

Asrniy e By
B AN, ol ban € lememee HOD(In-charge) Lowironment

UL e SRS T T NeE— M2, AP DY, Dhanbad
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Ambient Air Quality Standards for Jharia Coal Field

12

As per the Environment (Protection) Amendment Rules, 2000 notified vide

notification G.S.R. 742(E), dated 25.9.2000.

Category Pollutant Time Concentration Method of
weighted | in Ambient Air | Measurement
average
1 2 3 4 5
111 Suspended Annual 500 pg/m’ - High Volume
Particulate Matter | Average Sampling
Coal mines located (SPM) . (Average flow
in the coal fields of 24 hours | 700 pg/m’ rate not less
e Jhana > than 1.1
¢ Raniganj . 3 .
¢ Bokaro Respirable Amnnual 250 pg/m Respirable
Particulate Matter | Average Particulate Matter
(size less than 10 i sampling and
jum) (RPM) 24 hours | 300 pg/m’ analysis
* %
Sulphur Dioxide Annual 80 pg/m’ 1. Improvedwest
(SO2) Average and Gaeke
. method
24hours | 120 pg/m’ 2 Ultraviolet
i fluorescene
Oxide of | Annual 80 pg/m’ 1. Jacob &
Nitrogen as NO: Average Hochheiser
* Modified (Na-
24 hours 120 pg/m’ Arsenic)
e Method
2. Gas phase
Chemilumine-
scence
Note;

Annual Anthmetc mean for the measuements taken in a year, followang the gusdelines for frequency of sampkng laid
down n clause2

24ahourly'8hourlyvaluesshallbemet@2%ofthelimesnayear However 8% of the time it JUNE exceed but not on two
consecubvedays

JOB NO. 200316028
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NATIONAL AMBIENT AIR QUALITY STANDARDS
New Delhi the 18" November 2009

In exercise of the powers conferred by Sub-section (2) (h) of section 16 of the Air (Prevention and Control of
Pollution) Act, 1981 (Act No. 14 of 1981), and in supersession of the notification No(s).S.0.384(E), dated 11"
April 1994 and S.0,935(E), dated 14™ NOVEMBER 1998, the Central Pollution Control Board hereby notify the
National Ambient Air Quality Standards with immediate effect.

Time Concentration in Ambient Air | Methods of Measurement
Weighted Industrial, Ecologically
Pollutant Average Residentia | Sensitive Area
I, Rural (Notified by
and other Central
Areas Government)
Sulphur Dioxide (S03z), Annual * 50 20 -Improved West and Gaeke
palm? 24 Hours ** 80 80 Method
-Ultraviolet Fluorescence
Nitrogendioxide (NO;), Annual * 40 30 -Jacob &Hochheiser modified
pa/m? 24 Hours ** 80 80 (NaOH-NaAsO:) Method
-Gas Phase Chemiluminescence
Particulate Matter (Size Annual * 60 60 -Gravimetric
less than 10um) or PMyo, 24 Hours ** 100 100 -TEOM
m? -Beta attenuation
Particulate Matter (Size Annual * 40 40 -Gravimetric
less than 2.5pm) or PMas, | 24 Hours ** 60 60 -TEOM
m? -Beta attenuation
Ozone (0s3) , pg/m’ 8 Hours * 100 100 -UV Photometric
1 Hour ** 180 180 -Chemiluminescence
-Chemical Method
Lead (Pb) , yg/m* Annual * 0.50 0.50 -AAS/ICP Method after sampling
24 Hours ** 10 1.0 on EPM 2000 or equivalent filter
paper
-ED-XRF using Teflon filter
Carbon Monoxide (CO), 8 Hours ** 02 02 -Non dispersive Infrared (NDIR)
m 1 Hour ** 04 04 Spectroscopy
Ammonia (NHs), pg/m’ Annual * 100 100 -Chemiluminescence
24 Hours ** 400 400 ~Indophenol blue method
Benzene (CeHs), pg/m* Annual * 05 05 -Gas Chromatography (GC)
based continuous analyzer
-Adsorption and desorption
followed by GC analysis
Benzo(a)Pyrene (BaP) Annual * 01 01 -Solvent extraction followed
Particulate phase only, byHPLC/GC analysis
_ng/m’
Arsenic (As), ng/m’ Annual * 06 06 -AAS/ICP Method after sampling
on EPM 2000 or equivalent filter
i paper
Nickel (Ni), ng/m’ Annual * 20 20 -AAS/ICP Method after sampling
on EPM 2000 or equivalent filter
paper

* Annual Anithmetc mean of minmum 104 measurements in a year at a particular site taken twice a week 24 hourly at

uniform miervals.

** 24 hourly or 8 hourly or 1 hourly monitored values, as apphcable, shall be complied with 98% of the ime n a8 year. 2% of
the time, they JUNE exceed the imits but not on two consecutive days of mondoring.
NOTE: Whenever and wherever monitonng results on two consecutive days of monitonng exceed the lim#s specified above
for the respechve calegory, it shall be considered adequate reason lo inshitute regular or contnuous monidorng and Turther

investigations.

JOB NO. 200316028

Cluster -V, BCCL
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Annexure 23:

I

¢‘7 = DEPARTMENT OF ENVIRONEMNAL SCIENCE & ENGINEERING
3 ‘{é\ 'ﬁ[ ! (CENTRE OF MINING ENVIRONMENT)
\..&‘\ F INDIAN INSTITUTE OF TECHNOLOGY (INDIAN SCHOOL OF MINES),
P DHANBAD — 826004
I&f -"-.
ESE2010-200 BCCL/02 Date: 21.12.2019

Ref: GAMU/SA/SPA/F-ENV2019/8/ Dated 05/11/2019

Air sampling in core and buffer zone of Sijua Area, BCCL

Date of Sampling: 02.12.2019 to 04.12.2019

S.N | Locations PMio | PMas SO: NO:
(ug/m?) | (ng/m?) | (ug /m*) | (pg/m?)

Core Zonce

I | Nichitpur colliery Office | 104 | 65 | 21 | 25

Bufler Zone

2 Basscriva Managers Office 98 61 16 32

3 Pootki Balihari Project Office 102 65 22 28

Rl Moonidih UG Project Office 91 60 15 29

Date of Sampling: 18.12.2019 to 20.12.2019

S.N | Locations PMio PMas SOz NO; 1
(pg/m?) | (u/m?) | (ng /m®) | (pe/m?’) |
Core Zone
1 | Nichitpurcolliery Office | 101 [ 61 | 18 | 22
Buffer Zone
2 Basseriya Managers Offcie 95 67 21 28
3 Pootki Balihari Project Office 99 61 27 31
4 Moonidih UG Project Office 90 63 18 22
Standards
S.N | Locations PMig PMa s SO; NO:
(ng/m’) | (ug/m?) | (ug /m?) | (pg/m’)
1 GSR-742 (E), dated 25.09.2000
Existing Mines, 24 Hrs 300 B 120 120
New Coal Mines, 24 Hrs | 250 - 120 120
2 NAAQS 2009
| 100 [ 60 | 80 | 80

M E\N}fﬁ? 9

Manish Kumar Juin
ASP/ESE

Dr. Atnrmic s Kumar Jain,
Amgsiumte Srote -u-v
D”mlr £ wiimetl S e ﬂEhﬁnm
Coer e o ow ! . cmn
Ingan v L o
Dnenow uu 'O, S :‘-r-J

Telephone: +91-326-2235476, 9431711095, manishi@iitism.ac.in
Fax: +91-326- 2296624, Website: wwiw.iitism.ac.in
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Annexure 24:
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BHARAT COKING COAL LIMITED

SUUA AREA
2020
MANPOWER | yearly g PROGREGGIVE o
SLno NAME OF UNIT afoyms) | et YPME | AN  FEB | MAR 00 DONEIN
TARGET 2019
TARGET
1 [TETULMARI COLLIERY 1106 M| B 5 0| b 3 3%
2 |NICHITPUR COLLIERY 51 m | i 0 10 b n 1%
3 |S/BCOLLERY 35 104 9 n un | 104 16
4 |MUDIDIH COLLIERY 58 B | B 0 b 1 15 25
5 [LOYABAD COLLIERY 130 i1 3 3 3 5 i 8
6  |BANSDEOPUR COLLIERY 61 17 1 0 1 0 17 3l
7 |KANKANEE COLLIERY 135 & - 1 0 8 ) =
§ | RHOSPTAL LOYABAD/ SUUA 158 8 1 0 0 0 86 166
9 AREA

TOTAL 098 m | 7 51 63 | 4 )l 139




Annexure 25:

1. Details of fund earmarked for environmental management as per EMP of Cluster V:

Capital Cost of Environmental Protection Measures

(Amount in Lakhs)

S.No.

Item

Total
Cost

Phasing

15tYear

2" Year

3"dYear

4thYear

5th Year

6t Year

7t Year
&
onwards

Pollution
abatement cost
including
providing 03
additional
water
sprinklers at
loading
unloading
points

250.00

50.00

20.00

50.00

20.00

50.00

60.00

Effluent
Treatment
Plant

40.00

10.00

10.00

10.00

10.00

Green Belt
development

60.00

10.00

10.00

10.00

10.00

Pollution
Monitoring &
Control
facilities

40.00

12.00

12.00

16.00

Afforestation

150.00

35.00

35.00

40.00

40.00

Biological
Reclamation

60.00

Total

600.00

50.00

42.00

72.00

91.00

125.00

70.00

130.00




Revenue Budget for Mine Closure and Environmental Monitoring:

Activities Revenue Expenditure
(Rs. In Lakhs)

Implementation of reclamation activities 50.00
Implementation of mine closure activities 200.00
Plantation including eco-restoration measures 210.00
Subsidence Management 10.00
Environmental Monitoring 12.00
Future CSR programme implementation 243.00
Rain water harvesting 25.00
Salary and wages 200.00
Cost of EMP preparation including baseline data generation 86.00

Total Cost 1036.00




2. Expenditure incurred on Environmental Management in Cluster V:

Capital Cost of Environmental Management

(Amount in Lakhs)

S.No. | Item Unit Name Year Cost
1 Procurement of one Tetulmari 2013-14 103.37
Mobile water Sprinkler
Procurement of two Mist Nichitpur 2020-21 338.36
type mobile water Tetulmari
Sprinkler
2 Biological Reclamation Tetulmari 2015-16 73.63
Tetulmari 2016-17 73.10
Tetulmari 2017-18 83.82
Nichitpur 2017-18 60.51
3 Seed Ball Broadcasting Tetulmari & Nichitpur 2018-19 0.25
Tetulmari, Nichitpur, Loyabad & 2019-20 0.51
Mudidih
4 Oil & Grease trap Tetulmari & Nichitpur - 6.00
5 Others Jute cloth enclosure of railway siding 2020-21 3.25
at Bansjora
Total 742.80




Revenue Cost for Mine Closure and Environmental Monitoring

S.No. Activities Revenue Expenditure (Rs. In Lakhs)

1 Implementation of mine closure activities(subject to Third 509.38
party audit of the claim as per approved Mine Closure Plan)

2 Cost of EMP preparation including baseline data generation 86.00

3 Miscellaneous Revenue Expenditure for Environmental 12.68
Management (2013-14)

4 Miscellaneous Revenue Expenditure for Environmental 1.52
Management (2014-15)

5 Miscellaneous Revenue Expenditure for Environmental 24.15
Management (2015-16)

6 Miscellaneous Revenue Expenditure for Environmental 5.17
Management (2016-17)

7 Miscellaneous Revenue Expenditure for Environmental 5.95
Management (2017-18)

8 Miscellaneous Revenue Expenditure for Environmental 11.83
Management (2018-19)

9 Miscellaneous Revenue Expenditure for Environmental 6.99
Management (2019-20)

10 Installation of fixed water sprinkler at railway siding and CHP 2.34

11 Construction of Overhead sprinkling arrangement 0.33

12 Environmental Monitoring Cost 6.15

Total Cost 672.49

3. Framework for Proposed Environmental Expenditure in Cluster V:

S. No. Item Estimated Cost (in Lakhs)

1 Biological reclamation of 32 Ha. Of OB dumps 83.50
2 Construction of Wheel Washing Ditch-cum- 11.62

settling tank arrangement
4 Rain Water Harvesting 3.00
5 Installation of Real-time PM1g Analyzers at three 63.45

locations

Total 161.57




Annexure 26: Last Environmental Statements submitted for the units of cluster V for FY 2019-20:

Your's Faithfully

~ {4 Project Officer
Mudidih Colliery

Scanned with CamScanner



i
[3 "
, ta T
K Qe

(Under Rule-14, Environmental protection Rules, 1986)

-

Lo (2019 -2020)

FOR

MUDIDIH COLLIERY

LUSTER V

SUUA AREA

BHARAT COKING COAL LIMITED
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STERi| | ENVIRONMENTAL STATEMENT FORM-V (PARTA TO |

PARTICULARS

AMBIENT AIR QUALITY & NOISE LEVEL MONITORING REPORT
WATER QUALITY REPORT

PLATES

PARTICULARS i
PLAN SHOWING LOCATION OF MONITORING STATIONS FIXED IN CONSULTATION WITH
JSPCB i o |
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" April'93 reads as o
fying on an industry, operation or process requiring

section 25 of the Water Act, 1974 or under section 21 of
: 1981 or both or authorization under the Hazardous Waste
ules, 1989 issued under the Environmental Protection Act, 1986 shall

mbmnan Environmental Audit Report for the year ending 31* March in |
‘Form V to the concerned State Pollution Control Board on or before the
30" day of September every year.”

In compliance with the above, the Environmental Statement for Mudidih
Colliery has been prepared.

12  PROJECT DESCRIPTION :

Mudidih Colliery is located under the leasehold of Sijua Area (Cluster-V) of
Bharat Coking Coal Limited. As per the EC granted to Cluster V, it is a mixed
mine. There is no operation in open-cast at present but there is proposal of
future opencast operation. It covers a leasehold area of 378.05 Ha. It is
located on North Central part of the Jharia Coal-field. After Nationalization of
Coal mines, Mudidih Colliery has been formulated by amalgamation of 3
small units. The open cast project by hiring HEMM was started in mid of
2009 and finished in 2014-15 but there is proposal of future opencast

operation. The mine is producing coal from IV Bottom through underground
operation
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(ii)  Industry category Primary —(STC code) Secondary.-—-(SIC Code)-
Primary (Coal Mining)

i) Production capacity.-—-
Normative- 1.553 MTPA

Peak- 2.019 MTPA
(EC order No. J-11015/01/2011-1A.11 (M) dated 11 Feb. 2013)

(lv) Year of establishment-

Pre-nationalization of coal mines (Pre-1973)

Date of the last environmental statement submitted-
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Consumption of raw mate
output |
Name of products D.u‘ringthel-‘ﬁréyib@sﬁ,,
financial Year (2018-
19)
COAL NA

*Industry may use codes if disclosing details of raw material
'would violate contractual obligations, otherwise all industries
‘have to name the raw materials used.
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'A abat U.L:Lll lLA '.A es
n the cost of production

rotection of ambient environment-Reduction in Particulate Matter

‘F

~ concentration in ambient air, Maintenance of surface and ground water quality, -
L_' itrol of noise pollution, restoration of ecology, etc. |

~ 2.No major impact on cost of production. |
E

PART—-H ﬁ

abatement of pollution, prevention of pollution

“1.Greening of dormant OB dump through grasses, shrubs and bushes over total area of
20 Ha in Bhadrichak taken up in 2019-20.

PART — |

ars for improving the guality of the environmen

1in mine area, townships, nearby schools and
iltration of mine water%a’sc argv ofcs complexes
of saplings among locals.
‘awareness drives in schools,
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1010044440004
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:
g
2
i

BPM 10
BPM 2.5
@502

0 NOX

ion Name: A17 — Moonidih UGP

Zone: Buffer

Category: Industrial

Dates of sampling

PM 10

PM 2.5

$02

NOx

04.03.2020

92

51

12

22

N/A ~Due to Nationwide Lockdown

NAAQ Standards

100

60

80

80

FE080340 000000000504
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43 Results & Interpretations
- Ambient noise levels were
eompared with standards prescribed by MoEFCC. The results of Noise levels recorded

NOISE LEVEL DATA

Name of the Project: Cluster -V M9nth: MAR. 2020 I
SI. No. | Station Name/Code CatZ?:;y .°f x Date l:cg(sAe)ll'eEvg ;c;z:’,s:v’:ﬁnugng
1 | Nichitpur(N8) industrial | 06.03.2020 524 75
| 2 | Nichitpur . '"‘i‘:::’i" N/A -Due to Nationwide Lockdown
_ 3 ::::;';!rf: omcém) '"‘1‘:2;'7“' 06.03.2020 58.7 75
\ 4 m;g: R i '"‘:‘:::"a' N/A -Due to Nationwide Lockdown
= g::gu ” Balihari industriel | 03.03.2020 69.1 75
6 : g:nf’g Balihari "“L‘::;""' 19.03.2020 | 535 75
:. ]3;;","‘!:';) '""a“r::'" 04032020 | 676 75
[¥iconidih UGP peesiral N/A~Due to Nationwide Lockdown
[ Nole Love a5 per MOEF Gazots Noticaton No. GSR 742(8) ot 25002000

and Noise Pollution (Regulation and Con s

Rules, 2000.
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. nd analysis
ollected as per standard practice. The effluent se -."jleswere

d analysed for four parameters on fortnightly basis at the Environmental
CMPDI RI-1I, Dhanbad,

. 13.@ Results & Interpretations

y e The results are given in tabular form along with the applicable standards. Results are
‘¢ Mpared with Schedule - VI, effluent prescribed by MoEF&CC. Results show that most of
. ~the parmeters are within the permissible limits.

’
-

WATER QUALITY DATA

(EFFLUENT WATER- FOUR PARAMETERS)

“Name of the Cluster: Month: Name of the Station: Mine Discharge of
~ Cluster -V MAR. 2020 Mudidih
MW5 MW5 As per MOEF General
Parameters First Fortnight Second Fortnight Standards for
B 11.03.2020 17.03.2020 schedule VI
30 34 100 (Max)
8.04 79 55-9.0
<2.0 <2.0 10 (Max)
32 36 250 (Max)

All values are expressed in mg/lit unless specified.
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MRS S
\
\-J’I
! b ohatesad iy OFFICE OF THE PROJECT OFFICER
| SENDRA BANSJORA COLLIERY
SUUA AREA
B KING C ED
Ref. No.- g1« f-/po[2mdn | 2R pate- 08092027
To,
The Member Secretary
' Jharkhand State Pollution Control Board
Township Administration Buiiding,
l HEC Complex, Dhurwa
" * Ranchi-834004
s Subject- Submission of Environmental Statement (Form V) for the year 2019-20 in resp of
! Sendra Bansjora Colliery of Sijua Area (Cluster V), Bharat Coking Coal Limited Dhanbad
; .
Dear Sir,
Please find attached herewith the duly filled Environmental Statement (10 -
yvear 2019-20 in respect of Sendra Bansjora Colliery of Sijua Area (Cluster V) of Bhi 77

Limited Dhanbad,
This is for your kind information.

Hope you will find the same in order.

£

4
s

|
|
3
Yours Faithfully
|

Project'Officon
Sendra Bansjara Coll

Cc

HoD (Envy,Level Il, Koyla Bhawan, BCCL
General Manager, Sijua Area

AM (Env.), Sijua Area

File

VoW e




ENVIRONMENTAL STATEMENT

IN
? FORM-V

(Under Rule-1%., Environmental protec ‘o Rules, 1986)
(2018 - 70::0)
FOR

SENDRA BANSJORA COLLIERY

CLUSTER\

SUUA AREA

BHARAT COKING COAL LIMITED,
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ST OWMERTAL STA . Sn
FOR
SEMLRA BANSIGRA COLE =

FOk THE YEAR: 2015-2020

CONTENT
SL.NO. | CHAPTER PARTICULARS ] - “Z’

h B CHAPTER-I INTRODUCTION "
P CHAPTER-I! ENVIRCNMENTAL STATEMENT FCF i\ [PART ATO 1)

LT OF ANMENURES

[ ANNEIUIRE " "PARTICULARS - )
__Na. et ——————T e .

1 | AMBIENT Al QUALITY & NOISE /. @ _ JG_REPORT _ _
2 [ WATER Qu2 Iy MONITORING REP 3f - L

PLATES

PLATE PARTICULARS o -
PLAN SHOWING LOCATION OF MONITORING £ | JNS [N CLUSTER V FIMED IN
|1 | CONSULTATION W' JSPCB i
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1.2

ESIS:

The Gazette Notification vide G.S.R No. 329 (£) 1ated 13" Marceh, 1492
and subsequently renamed to ‘Environmental statement’ vide Ministy of
Environment & Fovests SMOEF), Govt, of Inria pazetie notification o,

G.5.R No. 386 (E) pi.22™ April’93 reads as "1V
“Every peison cariying on an Indus’iy, . atlon of process requl N
consent under section 25 of the Water A 474 o- under section Z.. of
the Air Act, 1981 or both or authorization (i the Hazardous \Wzii€
Rules, 19&° iscuer under the Environmé‘nw—: Foosetion Act, 108¢€ stz
submit an Environmental Audit Repart for che yiar ending 31" Mes
Form V to the concernad State pollution Coirl Bourd on or befor: 12
30" day of Septemoer avery year.”

in compliance with the above, the Environmental statement for Sencia

Bansjora Colliery in Form V has been prepared.

PROJECT DESCRIPTION :

sendra Bansjora Colliery Is situated in Nori: Central part of Jharia Coalfiel
in Dhanbad District of Jharkhand state. Aftar natlonalisation of coal mine:
this colllery has been formed by ;:‘malg;w‘n tio of five collieries viz part
Tikmani Gareriz & Central Gareria, Ekra, (Khas Gopal Gareria and Bangjora
covers a leasehold area of 240 63 Ha at prasant. It is about 10 KK wes
Dhanbad Railway Station. The latitudinal and ongitudinal extent of ine mi
is 230 47 15" to 23° 47 45 North &nd o0 050" to 86° F10E
respectively. Average elevation is 210 m frum MSi.




FORM - V]

Environmental Statement for the financial vear erding 31°° March 202

(i,

(i)

PART-A
Name and address of the owner/occupier o | industry operatior
process-

:l, Frolac Officer, Sendr: alv, P.D. — Bansir

Bist.-Dhankbad, ZIH-C 0002
Industry categor “rimary —-(STC code! 'zi¢ I~ Cocz)

Primary (Coal Milning

Production capacity,——

Peak EC Capacity- 2.34 MTPA
(EC order No. 1-11015/01/2011-1A.11 {M) dats 2y, 2018)

Y=ar of establishment

>re-pationzitatio 73)
Date of Lhe Izst en rental statemen
25/09/2019



PART -8

Water and Raw M Consuin n:

(4]  \Water consumgiion -

Process: NiL

Cooling/ Spraying — ~Approx. 850 KLD (For usc
vehicles, firefighting, plantation, etc.)
Domestic- Approx. 2145 KLD

i duer suppression, Wasiing of

(2) Raw Material Consumption

Mame of raw Mame of products Consumption of raw material per i v 2
materials = . otiput N~
During the During th un
pravious financial fnand
. ' - Yea (2018-19) {20
NA COAL W ‘ HA

*Industry may use codes if disclosing details of raw material

would violate contractual obligations, otherwise all industries

have to name the raw materials used.



v

PART-C
Poliution discharged to envir-r cnifunit of ouimi . | . « - specified e Tie 2 &
issued)
Pallutants Cotioes . aliant O Percentags i Wz
. Quanitity of poliutants |poliviar:e v discharges from |1
e discharged (mass/day) | mass/voiu 1 | standards. wi b 1o
\Vifater Water Aratvsic 2pori for [ The analys : r2suli 1
| ' |
l | Cluster ' —t-go=iin which| thai most o
Analysis renort attached as| Send : 5 ~llizvig| parameisise
giinexure \ 0 permission Hi |
At ‘ air Analys:s kepori for | The analysis resulis ‘
|
Cluster V attached in which that most of ,
Analysis report attached | Sendra Bansiore Colliery is parameters are (i
as annexure loczied, permissible lin’’ \
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PART D

Hazardous W 251€s
andling Rules, 1989)

r

(As specified under Hazardous Waste Management and H

_,_.___-———_T________.__——_',_,________._-——
Total Quantity (Kg)

cial Year During the curreni Fina

Hazardous Wastes
uring the pravious Finan
(2018-19) , {202.3-20)
S = l e
From Process o 0.82KLBurntOil | o 0.54 1L Bui
‘n
I TP s e
NIL

Erom Pollution Conirol Fecilities

e ————
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PART —
Solid 'Wasigs

Total Cantity 7 [

Solid Wastes e e e
During the previous Financial Vzzi | During the current Firaicla
(2018-19) ! (201.2-2C°
“Erom Process i PSR
» {Over Burden) 3852590.00M° 3368820 Cub. Iv
Fram Bolrdion Contral Facilities- -
Na NA
!
S | Sesara e o k| Mt >
Cuantity recycied or re-utiiized ‘
within the unit NA(Over Burden used in Baciilling) | 1sm(Over Burden used in Liackil. | W, |

Scanned with CamScanner




Re-use and auction to authorized recyclers.
2. Over Burden (Overl rock

Utilized in backfill'iig of quarries.
PART

leny oll pate o5 talten on woardd of s
resources and on the cost of production

1. Protection of ambient environment-Reduction in particulate matisr
concentration in ambient air, maintenance of surface and ground waier
quality, control of noise pollution, restoration of ecology, etc.

2. No major impact on cost of production.

PART =

N\
< nercal orotection [rduding

n \uidor, prevenati futio..:

1. Wheel-washing ¢itch-cum-settling tank near Senc . Sansjora Weightrioze foi
cleaning of tyres befare getting on the puccz ro- 1
2. Plantation of 200 saplings at Bansjora Railway Siding.

3, Installation of PM,, Analyzer to monitor the concentration of PMyg in arabient
air.



PART =|

Any other particulars for improving the quality of the environment:

Fixed water sprinkling at Bansjora Railway Siding.

Cloth wind barrier at Bansjora Railway siding.

Covering of Coal Handling Plant.

Mabile water sprinkling in dust prone areas.

Plantation in mine area, townships and office complexes.
Distribution of saplings among locals.

Seed-ball broadcasting of grasses, shrubs and bushes on dormant 0B dumps.
: Firefighting of fiery coal.

0o P WM

\

———

Project Officer
| \ Sendra Bansjora Coliiery

————— _hrﬂ.a—  ————
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BPM 10
BPM 2.5
@502

0 NOX

ion Name: A17 — Moonidih UGP

Zone: Buffer

Category: Industrial

Dates of sampling

PM 10

PM 2.5

$02

NOx

04.03.2020

92

51

12

22

N/A ~Due to Nationwide Lockdown

NAAQ Standards

100

60

80

80

$980280 000000000504
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43Results & Interpretations
~Ambient noise levels were
'con_lpared' with standards prescribed b

NOISE LEVEL DATA

Name of the Project: Cluster -V M9nth: MAR. 2020 I
SI. No. | Station Name/Code CatZ?:;y .°f 3 Date ':‘;(s:)l'_eEvg ;c;::’,s:v’:,’?nugg%'
1 | Nichitpur(N8) '“"a“rzgia' 06.03.2020 52.4 75
| 2 | Nichitpur . '"‘i‘:::’i" N/A -Due to Nationwide Lockdown
_ 3 ::::;';!rf: omcém) '"‘1‘:2;'7“' 06.03.2020 58.7 75
\ T3 m;g: R i '"‘:‘:::"a' N/A -Due to Nationwide Lockdown
= g::gu ” Balihari industrial | 03032020 | o1 75
G . g:n?g‘ Balihari industrial | 19032020 |  sas 75
:. ]3;;","‘!:';) Industial | 01032020 | 676 75
| L"!ﬁ':id"' uGp '"‘;‘:ztaﬂa' N/A-Due to Nationwide Lockdown 3

f Noise Level as per MOEF Gazette Notification No. GSR 742(E) dt. 25.09.2000

MMPMM (Regulation and Control) Rules, 2000.
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analysed for four parame eters on fonnsghuy basis at #e éﬁvtmnmental

“MPDI RI-Il, Dhanbad,

. 13.@ Results & Interpretations

e The results are given in tabular form along with the applicable standards. Results are
Mpared with Schedule - VI, effluent prescribed by MoEF&CC. Results show that most of
the | - parmeters are within the permissible limits.

WATER QUALITY DATA

(EFFLUENT WATER- FOUR PARAMETERS)

“Name of the Cluster: Month: Name of the Station: Mine Discharge of
~ Cluster -V MAR. 2020 Mudidih
MW5 MW5 As per MOEF General
Parameters First Fortnight Second Fortnight Standards for
B 11.03.2020 17.03.2020 schedule VI
30 34 100 (Max)
8.04 79 55-9.0
<2.0 <2.0 10 (Max)
32 36 250 (Max)

All values are expressed in mg/lit unless specified.
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W OFFICE OF THE PROJECT OFFICER
BANSDEOPUR COLLIERY
SUUA AREA
BHARAT COKING COAL LIMITED
Ref. No.- kSP/Po/’Za zo/@og Date- 3/7/74'240
To,
The Member Secretary

Jharkhand State Pollution Control Board
Township Administration Building,

HEC Complex, Dhurwa

Ranchi-834004

ment (Form V) for the year 2019-20 in respect of

Subject- Submission of Environmental State
Bharat Coking Coal Limited Dhanbad

Bansdeopur Colliery of Sijua Area (Cluster V),

Dear Sir,
please find attached herewith the duly filled Environmental Statement (Form v) for the
year 2019-20 in respect of Bansdeopur Colliery of Sijua Area (Cluster V) of Bharat Coking Coal

Limited Dhanbad.

This is for your kind information.

Hope you will find the same in order.

rs Faithfio&pla
/&

Project Officer
Bansdeopur Colliery

Cc:
Regional Officer, JSPCB, H..G.-1, Sardar patel Nagar, Hirapur, Dhanbad = 826001

HoD (Env.),LeveI I, Koyla Bhawan, BCCL
General Manager, Sijua Area

AM (Env.), Sijua Area

File

" oe W
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ENVIRONMENTAL STATEMENT
IN |
FORM-V

(Under Rule-14, Environmental protection Rules, 1986)

(2019 - 2020)
FOR

BANSDEOPUR COLLIERY

LUSTER V

SUUA AREA

BHARAT COKING COAL LIMITED
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CHAPTER-1I ENVIRONMENTAL STATEMENT FORM-V (PARTATO S-30

1 CHAPTER-| INTRODUCTION £
2
UST OF ANNEXURES

ANNEXURE PARTICULARS
NO.
1 AMBIENT AIR QUALITY & NOISE LEVEL MONITORING PEPCST

2 WATER QUALITY MONITORING REPORT

PLATES

PLATE PARTICULARS

PLAN SHOWING LOCATION OF MONITORING STATIONS IN CLUSTE® W FIXED N
1 CONSULTATION WITH JSPCB

ENVIRONMENTAL STATEMENT
EOR
BANSDEOPUR COLLIERY
EOR THE YEAR: 2019-2020
CONTENT
SLNO. | CHAPTER PARTICULARS PAGE NG
™

’
r

‘Thi

'
f
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INTRODUCTION
GENESIS:

The Gazette Notification vide G.S.R No. 329 (E) dated 13" March, 1992
and subsequently renamed to ‘Environmental Statement’ vide Ministry of
Environment & Forests (MOEF), Govt. of India gazette notification No
G.S.R No. 386 (E) Dtd.22" April’93 reads as follows.

“Every person carrying on an industry, operation or process requiring
consent under section 25 of the Water Act, 1974 or under section 21 of
the Air Act, 1981 or both or authorization under the Hazardous Waste
Rules, 1989 issued under the Environmental Protection Act, 1986 shall
submit an Environmental Audit Report for the year ending 31" March in
Form V to the concerned State Pollution Control Board on or before the
30" day of September every year.”

In compliance with the above, the Environmental Statement for

Bansdeopur Colliery in Form V has been prepared.

PROJECT DESCRIPTION :

Bansdeopur Colliery is located in the North Western part of Jharia Coal Field
and falls in Dhanbad District of Jharkhand. It is about 10 km West of Dhanbad
Railway station. The latitudinal and longitudinal extent of the mine is 23° 46
30 to 23° 47 15 North and 86° 2145 to 86° 2245 East respectively. The

mine is bounded as-

North; Sendra Bansjora & Bassuriya
South: Gopalichuk Colliery
East: Kenduadih Colliery

West: Loyabad Colliery.

Bansdeopur colliery has a lease hold area of 104.72 Ha,

Scanned by CamScanner




CHAPTER - Il

[FORM - V]

Environmental Statement for financial year ending 31* March
PART - A

(i) Name and address of the owner/occupier of the industry operation or
process-

Shri Satendra Singh, Project Officer, Bansdeopur Colliery, P.O. - kusunda, .
Dist.-Dhanbad, PIN-828101 ‘

(i) Industry category Primary -—-(STC code) Secondary---= (SIC Code)

Primary (Coal Mining)

(iii)  Production capacity.--—

Peak EC Capacity- 0.879 MTPA ‘
(EC order No. J-11015/01/2011-1A.11 (M) dated 30 May, 2018) ‘

(iv)  Year of establishment-

Pre-nationalization (Pre-1973)

(v) Date of the last environmental statement submitted-

Bansdeopur Colliery was non-operational in 2018-19.

Scanned by CamScanner



Water and Raw Material Consumption:

(1) Water consumption -

Process: NIL
Cooling/ Spraying — Approx. 37 KLD (For use in dust suppression, washing of
vehicles, firefighting, etc.)
Domestic- Approx. 256 KLD

(2) Raw M ns
f
Name of raw Name of products Consumption of raw material per Unit of | |
materials i output ’
During the ] During the Current
. previous financial financial Year
| - | | vear(201819) | (2019-20)
NA COAL 1 NA NA

*Industry may use codes f disclosing details of raw matenial \

would violate contractual obligations, otherwise all industries
have to name the raw materials used.
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|

|

|
|
|

PART -C
Pollution discha environ un fied | t
Issued)
| = EESTES ] | }
l Pollutants oncentrations of percentage of vabrl:tm |
Quantity of pollutants pollutants in discharges from pres:ri e
o discharged (mass/day) mass/volume) | standards wit ;0:““;
Water | Water Analysis Report for l The analysis results ;
' Cluster V attached in which| that most of the »
Analysis report attached as; Bansdeopur Colliery is i parameters are below
! annexure ‘ located | permissible hmits |
' Air [ Airan alysis Report for | The analysis results reveal
‘ Cluster V attached in which : that most of the |
Analysis report attached | Bansdeopur Colliery s parameters are below
as annexure ! located permissible limits
—
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PART -

Hazardous

‘ (As specified under Hazardous Waste Management and Handling Rules, 1989)

[ Total Quantity (Kg) |
l ——
|
i nt Financial Year
Hakardous W During the previous Financial Year During the curre |
\ (2018-19) (2019-20) |
\ _ NIL e 063KLBurnt oil
From Process b
e ———— -
| | NIL NIL
| From Pollution Control Facilities
L |
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Solid Wastes

Total Quantity (Kg)
- During the previous Financial Year During the current Financial Year
(2018-19) (2019-20)

From Process

(Over Burden) NIL 636508 Cub. M
" From Pollution Control Facilities - -
B ithi ':::' r;—utlllud NA NA(Over Burden used in Backfilling)

wi n un
\ N
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specify the characterlzati In ter I gul.n.\!mw
hazardous as well as solid wastes and Indicate g!mmmmm'
these categories of wastes.
1. Hazard Waste (Burnt Oil)-
Re-use.

2. Over Burden (Overlying rock)

Utilized in backfilling of quarries.

PART -G
Im ollution abatemen taken | L
resources and on the cost of production

1. Protection of ambient environment-Reduction 10 particulate matter
aintenance of surface and ground water |

tion of ecology, etc.

concentration in ambient air, m
quality, control of noise pollution, restora
2. No major impact on cost of production.

PART —

itio! easur n | for enylronm r includ

abatem Il reventi lu H

1. Plantation of 18,000 saplings along the banks of Ekra Jore.

Plantation along the roads.
3, Installation of PMo Analyzer 10 monitor the concentration of PMjo in ambient

air.
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PART - |

Any other particulars for improving the quality of the environment:

Mobile water sprinkling in dust prone areas.

Plantation in mine area, townships and office complexes.
Distribution of saplings among locals.

Firefighting of fiery coal.

Bowon e

l\ \\/;

e
Project éﬂ“'
Bansdeopur Colliery
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AMBIENT AIR QUALITY DATA
Cluster - V, Bharat Coking Coal limited  Month. MAR. 2020 Year: 2019-20,
| Station Name: A8, Nichitpur | Zone: Core Category: Industrial
3 - ‘ —T_
sl No.| Datesof sampling | 10 PM 2.5 80z NO,
1 T os03200 | s T T 2|
2 | | NA-Due to Natonwide Lockdown ‘
|| NAAQSWndad | 10 | 60 | 8 | %0 |
100
80 E
' . —
3 BPM 10
€0 r @BPM2S
e ' mso2
40 8 O NOx
L —
20
L.
0
Station Name: A9, Basseriya | Zone: Buffer Category: Industrial
| Managers office - S——
| sl mﬁl Dates of sampling | PM10 | PM25 | SOz | NOx
5 | 060320200 | 9 2 | w | 2 |
r_ 2 A -Oue 1o Nationwice Lockdown ]
Vi~ NAAQ Standard T 00 | 80 | ®0 80
l!)mt'iti’
@PM2S,
8502
ONOx |
T ——

JOB NO. 200316028 Cluster -V, BCCL  Environmental Monitonng Report
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10
WATER QUALITY MONITORING

3.1 Location of sampling sites
(Refer Plate No. - II)
) Mine Discharge of Mudidih (MW5)

’ A sampling point is fixed to assess the effluent qualty of Mine discharge. This
location is selected to monitor effluent discharge in to Jarian Nala and Ekra Nala
3.2 Methodology of sampling and analysis
Water samples were collected as per standard practice. The effluent samples were

collected and analysed for four parameters on fortnightly basis at the Environmental
Laboratory of CMPDI RI-Il, Dhanbad

3.3 Results & Interpretations
The results are given in tabular form along with the applicable standards. Results are
compared wilh Schedule - VI, effluent prescribed by MoEF&CC. Results show that most of

the parmetars are within the permissible limits

WATER QUALITY DATA

(EFFLUENT WATER- FOUR PARAMETERS)

Name of the Cluster: Month: Name of the Station: Mine Discharge of
Cluster -V MAR. 2020 Mudidih
r MW5 MW5 As per MOEF General
- Forn Standards for
First Fortnigh! Second ight
ters
o R 11.03.2020 17.03.2020 schedule VI
1
1 |Total Suspended Solids 30 34 :0; (A;a;)
8.04 79 -9
2 |pH !
3 |Oil & Grease <2.0 , <2.0 { 21; (:::)
4 |coD 2 l 36 [
Al values are expressed i My uness spechied.
e O,
w ~——-_l~
D ot - "-':':'.-a—- ==
Report
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NOISE LEVELQ
4.1Locatlon of sampling sites

i) Nichitpur (N8)

i) Basseriya Manager's office(N9)
W)  Pootki Balthari Office(N16)

V) Moonidih UGP (N1T)

4.2 Methodology of sampling and analysis
Noise level measurements in form of ‘Lec’ were Lak

measured
Level Meter (NL-52 OF RION CO. Ltd. Make) dunng day time. Noise 9 Wi
for about one hour time in day me. Noise levels were measured in Decibels, ‘A" weighted

average, i.e dB (A).

4.3 Results & Interpretations

NOISE LEVEL DATA

UALITY MONITORING

N e

PR gy —

ey

Month: MAR. 2020 [
mmmnuuuon {

T Name of the Project C%umf vy MO
Vo Catagory of Noise level
Sl No. | Station Name/Code s Date | ygALEQ | Noise levalin dB(A) |
| 7 \lmchkpw(ﬂll | '“4."':‘."" 06 03 2020 524 | 75 '
!T 2 l}ulchnaur !r "“:“?" L WA Dus 1o Nasomwde Lockdoen {
S ‘::rdv- (N9) | "".‘:'“"“ | 06032020 | 87 : 75
- gors Office .
\ BO”“‘Y': o ‘ "d“’"w“ WA -Dus 19 Natorwide LOCKIcw _
¥ | is Baiihari | Industrial | 3032020 | 69,1 75 |
i T 1
e ;m Bafihari | Industrial | 19032020 |  $35 75
7 | Moonidih Industrial |
| UGP(N17) I e (4,03.2020 876 75 1
TI Industrial | ' |
NA =Oue 1o Natorwide Loch30wn

8 | Moonidih UGP
|

mdwtuﬂuwmmmmmw7msamm \
wwwmm;mmwmmmm

Standards for
« Day Time: 8.00 AM 10 10.00 PM.,

s o
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