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3. Member Secretary, Jharkhand State Pollution Control Board, TA Division Building,
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4. Dy. General Manager (Env.), Koyla Bhawan

5. Addl. General Manager, Sijua Area

g. All Project Officers- Nichitpur, Tetn’mri, Kanakanee, Mudidih, Sendra Bansjora,
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Bansdeopur

. Asst. Manager (Env.), Sijua Area P
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HALF YEARLY COMPLIANCE REPORT

CLUSTER V
BHARAT COKING COAL LIMITED

THE ENVIRONMENTAL CLEARANCE

GRANTED VIDE EC Order No. J-11015/01/2011-IA.1l (M) Dated 11.02.2013

Period: APR, 2018- SEPT, 2018




S. No.

Specific Condition

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 cluster V
has been within the limit over the years.

Annexure 1-Coal Production data of
Cluster V from 2013-14 to 2018-19 (Till
Date)

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

Presently, road transportation is being
done by covering vehicle with tarpaulin.
It has been included in the
Transportation agreement with the
transporting agency.

Gabion plantation has been done
alongside road on both sides from
Shakti Chowk to Mohlidih. Avenue
Plantation is also present at Tetulmari
Colliery.

Plate 1- Avenue Plantation in Cluster V

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 and awareness regarding
ecological restoration and sustainable
development  activities  (Computer
Skills, Stitching Skills, Handloom,
Jharcraft, etc.) are being imparted
within the company and in the nearby
population.

Within Company, Training programs
are being conducted at Group
Vocational Training Centre, Sendra and
HRD, BCCL regularly.

Plate 2-Capacity Building activities in
Cluster V

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.

Complied.

Annexure 2- Transportation Booklet
Annexure 3- CSR Booklet
Annexure 4- R&R Booklet

Environmental Management Plan has
also been prepared for Cluster V and is
under implementation.

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 every year by reducing
road transport is being conducted by
CMPDIL.

Annexure 5- 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
bidder qualified.

Presently Jharia Master Plan approved
by Govt. of India is under
implementation for this purpose.

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.

Annexure 6-Data regarding backfilling
and reclamation for Cluster V

Plate 3 —Abandoned voids 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.

BCCL has established a separate
management structure for
implementing environment policy and
socio-economic issues and the capacity
building from the headquarters up to
the area and project level. The
management structure is being further
strengthened.

Annexure 7-Environmental
Management Structure at BCCL & the
list of the personnel involved in
environmental management in cluster
"4

The locations of monitoring stations in the Jharia
Coalfields should be finalized in consultation with
the Jharkhand State Pollution Control Board.

The locations of monitoring stations in
cluster V have been finalized in
consultation with the Jharkhand State
Pollution Control Board.

Annexure 8- Plan and Letter ratified by
the Regional Officer, Jharkhand State
Pollution Control Board

10

The smoke/dust emissions vary from source to
source (fuel wood, coal, fly ash from TPPs, silica
from natural dust, etc) and a Source Apportionment
Study should be carried out for the entire Jharia
Coalfield.

As per the MoU "Sustainable Coal
Mining in Coal India Limited" entered
between CIL and NEERI, NEERI Nagpur
was approached for conducting Source
Apportionment Study. Work order has
been awarded.

Annexure 9- Work Order awarded to
NEERI, Nagpur for source




apportionment Study

11 Mineralogical composition study should be | Mineralogical Composition Study would

undertaken on the composition of the suspended | be carried out as a part of Source
particulate matter (PM10 and PM 2.5) in Jharia | Apportionment Study.
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.

12 The proponent shall prepare time -series maps of | Work has been awarded to NRSA.
the Jharia Coalfields through NRSA to monitor and
prevent fire problems in the Jharia Coalfields by
Isothermal mapping /imaging and Monitoring
temperatures of the coal seams (whether they are
close to spontaneous ignition temperatures) and
based on which, areas with potential fire problems | Annexure10-Copy  of  the  letter
shall be identified. regarding work-order given to NRSC

13 Measures to prevent ingress of air (Ventilation) in | Action is being taken as specified in EC
such areas, to prevent restart fresh/spread fires in | and as per Jharia Master Plan. Further,
other areas including in mines of cluster V shall be | fire patches are under operation to dig
undertaken. out the firy coal to save the coal from

burning and to stop further spread of
fire.

14 Permanent /regular ambient air monitoring is | The samples of CO, CO2, CH4 and its
required for CO, CO2, Methane and its homologues. | homologues are collected and tested
Monitoring station, mobile monitoring, should be | by the Mines Rescue Station/IIT(ISM)
established at suitable location as the temp in the | regularly.
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.

15 Local institution/university should be contacted for | Local institutions such as IIT (ISM) are
such type of study. Exact measurement for the | engaged for such type of studies.
presence of above gases and their potential
danger/harmful effect on human should be | Annexure 11- Report of the analysis
assessed. ISM Dhanbad and any local university | done by IIT(ISM),Dhanbad
could be contacted for monitoring.

16 The road transportation should be of bigger/high | The road transportation is being done by
capacity trucks. The road should be strengthened to | high capacity trucks. The road is
carry the load of high capacity trucks. Railway | strengthened to carry the load of high
siding with silo loading will be completed by | capacity trucks.

December, 2015 as informed by the proponents. The process of installing Silo loading
system is in process.
Annexure 12- Copy of the work Order of
Installation of Silo Loading
17 Master Plan for dealing with fire for next 12 year | Govt. of India approved Master Plan

which is under implementation, Details of same
from August 2011 till date year-wise should be
provided. An Action Plan which is in progress should

and status of action taken is uploaded
on the official website of BCCL -
www.bcclweb.in.



http://www.bcclweb.in./

be submitted to the Ministry.

18

Underground mining should be taken up after
completion of reclamation of Opencast mine area
after 15 years.

It shall be complied.

19

No mining shall be undertaken where underground
fires continue. Measure shall be taken to prevent/
check such fire including in old OB dump areas
where the fire could start due to presence of coal
/shale with sufficient carbon content.

Action is being taken to control mine
fires including in old OB dump areas as
specified in Jharia Master Plan and the
mining is being done as per the
guidelines  and  permissions  of
Directorate General of Mines Safety
(DGMS,).

Fire patches are under operation to dig
out the firy coal to save the coal from
burning and to stop further spread of
the fire.

20

The rejects of washeries in Cluster =V should be sent
to FBC based plant.

Coal washery does not exist in cluster V
at present.

21

There shall be no external OB dumps. At the 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.

At the end of the mining, there shall be
no void and no external OB Dump and
the area will be reclaimed and re-
vegetated with the proper eco-
restoration techniques suggested by the
experts available in BCCL and in external

agencies i.e. FRI Dehradun, CEMDE
Delhi, etc.
Contemporaneous backfilling and

reclamation of opencast mined out
areas are being progressively done.
Annexure 13- Data regarding backfilling
and reclamation for Cluster V

22

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

It shall be complied.

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 two
collieries, Sendra  Bansjora  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 six collieries and it is being




implemented.

For the non-producing Bansdeopur
colliery which is being planned for
reopening, Progressive Mine Closure
plan will be drafted soon.

Annexure 13- Data regarding backfilling
and reclamation for Cluster V

24 The void shall be converted into a water reservoir of | It will be done at the time of final
a maximum depth of 15-20 m and shall be gently | closure of mining activities.
sloped and the upper benches of the reservoir shall | Mines in the cluster V are at present
be stabilized with plantation and the periphery of | active and concurrent backfilling and
the reservoir fenced. The abandoned pits and voids | reclamation is being done.
should be backfilled with OB and biologically | The abandoned pits and voids are
reclaimed with plantation and or may be used for | being backfilled with OB.
pisciculture. Some of the abandoned pits are used as

water reservoir by the surrounding
community.

25 Mining shall be carried out as per statuette from the | Streams/Nalas, which are seasonal,
streams/nalas flowing within the lease and | flowing within the lease, are being
maintaining a safe distance from the Nalas flowing | protected to the extent feasible
along the lease boundary. A safety barrier of a | through check dams, stone-pitching,
minimum 60m width shall be maintained along the | embankments, regular cleaning/de-
nalas/water bodies. The small water bodies in OC | siltation and  proper  gradient
shall be protected to the extent feasible and the | maintenance to keep the natural flow
embankment proposed along water body shall be | in the monsoon.
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. This
year, three OB dumps of total 32.0 Ha
will be taken up for biological
reclamation through Forest Deptt.
Jharkhand.

Plate 4- Garland Drain

Plate 5-Stone-pitching

Plate 6-OB dump being biologically
stabilized

26 Active OB dumps near water bodies and rivers | Active OB dumps near nala will be

should be rehandled for backfilling abandoned mine
voids. However, those which have been biologically
reclaimed need not be disturbed.

rehandled for backfilling in the mine
voids.

Two OB dumps of 8 ha and 2.3 Ha
areas at Tetulmari and One OB dump
of 2.8 Ha area at Nichitpur have been
biologically stabilized and will not be
disturbed.




27 Thick green belt shall be developed along | Plantation is being carried out in
undisturbed areas, mine boundary and in mine | available spaces for creation of thick
reclamation. During post mining stage, a total of | green belt.

1957.08 ha area would be reclaimed. The total
additional area under plantation would be 939.17 | Annexure 14- Satellite based survey
ha (green belt of 76 ha, Ext. OB dump 73.07 ha, | report of Land reclamation and
backfilled area 300.35 ha, other undisturbed area | restoration of the year 2017
489.77 ha) by planting 1878380 plants in 939.19 ha
at a total cost Rs 7202.46 lakhs. Plate 7- Plantation at Undisturbed
area at Loyabad
Plate 8- Plantation on external OB
dump at Tetulmari
Plate 9-Plantation near mine working
boundary at Sendra Bansjora and
Nichitpur
Plate  10-Gabion Plantation in
Tetulmari

28 The road should be provided with avenue plantation | Gabion plantation has been done
on both sides as trees act as sink of carbon and | alongside road on both sides from
other pollutant. Shakti Chowk to Mohlidih.

Avenue Plantation is also present at
Tetulmari Colliery.

Annexurel5- Inspection Report of
Gabion Plantation from Shakti Chowk
to Mohlidih

29 Specific mitigative measures identified for the Jharia | Cluster 'V is implementing the
Coalfields in the Environmental Action Plan | guidelines of Dhanbad Action Plan.
prepared for Dhanbad as a critically polluted area A. Stockyard places and haul roads
and relevant for Cluster V shall be implemented. are dynamic and  non-

permanent in nature. They are
prone to shifting. However,
proper dozering and grading is
done to maintain these roads to
minimize the dust emission
from the roads.

B. Fixed water sprinklers have
been provided at the coal
handling plant .In haul roads
and other dust prone areas,
mobile water sprinkler is used
for  suppression of dust
particles.

Plate 11- Water Sprinkling on mine
roads

30 The locations of monitoring stations in the Jharia | The locations of monitoring stations

Coalfields should be finalized in consultation with
the Jharkhand State Pollution Control Board. The
Committee stated that smoke/dust emission vary
from source to source (fuel wood, coal, fly ash from
TPPs, silica from natural dust, etc) and a Source

have been finalized in consultation with
the Jharkhand State Pollution
Control Board.

As per the MolU "Sustainable Coal




Apportionment Study should be got carried out for
the entire Jharia Coalfields. Mineralogical
composition study should be undertaken on the
composition of the suspended particulate matter
(PM10 and PMZ2.5) 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.

Mining in Coal India Limited" entered
between CIL and NEERI, NEERI Nagpur
was approached for conducting Source
Apportionment  Study  BCCL  for
compliance of EC conditions. The work
order has been awarded.

Mineralogical =~ Composition  Study
would be carried out as a part of
Source Apportionment Study.

31

No groundwater shall be used for the mining
activities. Additional water required, if any, shall be
met from mine water or by recycling/reuse of the
water from the existing activities and from
rainwater harvesting measures. The project
authorities shall meet water requirement of nearby
village(s) in case the village wells go dry due to
dewatering of mine.

Groundwater is not being used for

mining activities.

Mine water is being used for industrial

purposes (sprinkling on road,

firefighting etc.) and for watering of
plants.

Water is also supplied to nearby villages
for domestic uses.

32

Regular monitoring of groundwater level and
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
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.

Being Complied.

Annexure 16-Groundwater
Monitoring station map

Annexurel7-Groundwater Monitoring
Report of Cluster V for 2017-18

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 are
in compliance with the prescribed

standards. The quality is monitored
regularly and records maintained
thereof.

It is also uploaded on the company
website.

Annexure 18- Analysis report of Mine
water discharge by CMPDIL at the
monitoring point fixed in consultation
with 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 has been
Constructed at Nichitpur Workshop to
treat workshop effluents.

Another conventional type Oil & Grease
trap is in process of installation at
Tetulmari Workshop.




Plate 12- Oil & Grease Trap Installation

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 district is taken up.
However  regular  monitoring  of
subsidence will be undertaken on
commencement of depillaring districts.

Cracks developed due to the
underground fire 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 19- 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 shall be complied.

39

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

Sufficient barriers are left for saving the
surface installation and infra structures
as per the statute and DGMS guidelines.

40

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

It is being complied.

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—I should be by
mechanically covered trucks.

Presently, road transportation is being
done by covering vehicle with tarpaulin.
It has been included in the
Transportation agreement with the
transporting agency.

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 every year by reducing
road transport is being conducted by
CMPDIL.

Annexure 5- Report of study on
reduction in pollution load by reducing
road transport for cluster V

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 the Jharia Master
plan and BCCL R&R Policy.

44

A detailed CSR Action Plan shall be prepared for

Being Complied. However the CSR Action




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
are 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

Plan of BCCL as a whole has been
prepared.

The status of implementation of the
issues raised in the public hearing of
cluster V is attached as Annexure 20.

45

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

Mine closure plans for six collieries of
cluster V have been prepared and
approved by the company board.

Mine closure plan for the remaining
colliery- Bansdeopur will be drafted
soon.

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.

Annexure 21- Land use pattern
monitoring Report of JCF for the year
2016

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 final closure
of mines. The mines of cluster V have
not reached the end stage yet.

A roadmap for ecological restoration
has been prepared by FRI.

Annexure 22- Ecological Restoration
Roadmap

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-

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




economic issues and the capacity building required
in this regard.

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 The
activities are monitored on regular
basis at Area and at Headquarters
levels. DGM(Environment) at head
quarter level, co-ordinates with all the
Areas and reports to the Director
(Technical) and in turn he reports to
the CMD of the company.

Further 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.

List of personnel with designation and
gualification  looking  after the
environmental management cell is
attached as Annexure-07

49

Implementation of final mine closure plan for
Cluster V, subject to obtaining prior approval of the
DGMS in regard to mine safety issues

It will be Complied at the time of final
closure of mines.

50

Corporate Environment Responsibility: a) The
Company shall have a well laid down Environment
Policy approved by the Board of 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 at large.

A Corporate Environment Policy has
been formulated and also uploaded on
the website

Annexure 23- Corporate Environment
Policy

General Conditions by MOEF:

No change in mining technology and scope of
working shall be made without prior approval of the
Ministry of Environment and Forests

It is being complied

No change in the calendar plan of production for
quantum of mineral coal shall be made.

It is being complied

Four ambient air quality monitoring stations shall

Complied.




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.

4 Data on ambient air quality (PM10, PM 2.5, SO2 | Complied.
and NOx) and heavy metals such as Hg, As, Ni, Cd, | Monitoring is being done by CMPDIL for
Cr and other monitoring data shall be regularly | Ambient air quality (PM10, PM 2.5, SO2
submitted to the Ministry including its Regional | and NOx) and heavy metals such as Hg,
Office at Bhubaneswar and to the State Pollution | As, Ni, Cd, Cr.
Control Board and the Central Pollution Control
Board once in six months. Random verification of
samples through analysis from independent | Annexure24:-Environment Monitoring
laboratories recognized under the EPA rules, 1986 | Report
shall be furnished as part of compliance report.

5 Adequate measures shall be taken for control of | Complied.
noise levels below 85 dBA in the work environment. | Personnel operating near HEMMs,
Workers engaged in blasting and drilling | drilling machines are equipped with
operations, operation of HEMM, etc shall be | Personal Protective Equipment.
provided with ear plugs/muffs.

6 Industrial wastewater (workshop and wastewater | Complied.
from the mine) shall be properly collected, treated | Mine water is being reused in mine for
50 as to conform to the standards prescribed under | industrial purposes (sprinkling, fire
GSR 422 (E) dated 19th May 1993 and 31st | control etc.) and also for domestic
December 1993 or as amended from time to time | usage.
before discharge. Oil and grease trap shall be | Oil and grease trap has been installed
installed before discharge of workshop effluents. at the workshop.

7 Vehicular emissions shall be kept under control and | It is being Complied
regularly monitored. Vehicles used for transporting
the mineral shall be covered with tarpaulins and
optimally loaded.

8 Monitoring of environmental quality parameters | It is being Complied
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

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

10 Occupational health surveillance programme of the | Complied

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.

11 A separate environmental management cell with | A full-fledged Environment
suitable qualified personnel shall be set up under | Department, headed by a HoD
the control of a Senior Executive, who will report | (Environment) along with a suitable
directly to the Head of the company. 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. The activities
are monitored on regular basis at
Area and at Headquarters levels. DGM
(Environment) at head quarter level,
co-ordinates with all the Areas and
reports to the Director (Technical) and
in turn he reports to the CMD of the
company.

List of personnel with designation and
gualification  looking  after the
environmental management cell is
attached as Annexure-07

12 The funds earmarked for environmental protection | Complied.
measures shall be kept in separate account and
shall not be diverted for other purpose. Year-wise
expenditure shall be reported to this Ministry and its
Regional Office at Bhubaneswar.

13 The Project authorities shall advertise at least in | Complied.
two local newspapers widely circulated around the
project, one of which shall be in 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 Environment
& Forests at http://envfor.nic.in.

14 A copy of the environmental clearance letter shall | Complied.
be marked to concern Panchayat/Zila Parishad,

Municipal corporation 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.
15 A copy of the environmental clearance letter shall | Complied.

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.

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.

Complied.

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
Office s of CPCB and the SPCB.

Compliance Report is being submitted
regularly on time both in hard copy and
in soft copy.

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.

Complied

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

Complied regularly on time

Other Conditions by MOEF:

The Ministry or any other Competent Authority may
stipulate any further condition(s) for environmental
protection.

Complied.

Following additional measures as
informed by MoEF and JSPCB from time
to time

Failure to comply with any of the conditions
mentioned above may result in withdrawal of this
clearance and attract the provisions of the
Environment (Protection) Act, 1986

Agreed

The above conditions will be enforced inter-alia,
under the provisions of the Water (Prevention &

Agreed




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.

The Environmental Clearance is subject to the
outcome of the Writ Petition filed by M/S Bharat
Coking Coal Limited (BCCL) in response to the
closure orders issued by the Jharkhand State
Pollution Control Board which is pending in the
Jharkhand High Court.

Agreed b PA




ANNEXURE-1

COAL PRODUCTION DATA OF CLUSTER V

S.N. FINANCIAL YEAR COAL PRODUCTION
(In tones)
1 2013-14 2687844
2 2014-15 2696315
3 2015-16 2791806
4 2016-17 2963515
5 2017-18 2631688
6 2018-19 (Up to 1962356

26.11.2018)
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COAL TRANSPORTATION:

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

1. Road Transport
2. Rail Transport through Railway Sidings

1. Road Transport:

» Coal from coal dumps is transported to washeries/consumers through road transportation.
» Coalis also transported up to railway sidings via Road route for loading in rakes for onward rail
transportation.

2. Rail Transport:

» Coal is transported to power, fertilizer and other consumers from KDS Railway siding.
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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.

MAJOR CSR ACTIVITIES 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.

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.

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 are done 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.

Health Care: BCCL Conducts medical/health camps for dwellers of peripheral villages for
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.

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

“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 organised.



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 section of the society.

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

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.

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 drinking water.

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

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

2011- | 2012- | 2013-14 2014-15 | 2015-16
12 13

1 | Education facilities| 40.00 | 45.00 35.00 40.00 40.00

including grant of
schools, providing
education kits,

running of schools




etc.

Water Supply and
rain

water  harvesting
works, wells, ponds,
hand pumps and
tube wells

30.00

35.00

45.00

30.00

30.00

Health Care and

vaccination,
awareness  camp,
mobile medical
camp,

Immuniza
tion, medicine etc.

20.00

20.00

10.00

20.00

20.00

Environ_ment
Protection

i.e. plantation etc.

8.25

8.25

18.25

8.25

8.25

Social
Empowerme
nt

Like Community
centre, Literacy
drive, shopping
complex.

10.00

10.00

10.00

10.00

10.00

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 | 3.00 3.00 3.00 3.00 3.00
village stadium

village stadium,

grant to village

sports body,

organizing  sports

meet

Grant to NGO for | 5.00 6.30 6.30 5.00 5.00

community
development




STATUS

Healthcare: Annual CSR (Healthcare) Activities for the vear 2017-18

BHARAT COKING COAL LIMITED

CSR CAMP AT REGIONAL HOSPITAL LOYABAD / DISPENSARIES OF SIJUA AREA
Year -2017 & up to till date 2018

SL no. |Date Name of Camp Benficiries
1/01.01.2017 Eye camp 101/40
2(24.01.2017 Ligation camp 18
3/20.02.2017 Lipid profile camp RHL 15
4123.02.2017 Lipid profile camp RHL 28
5120.03.2017 Lipid profile camp RHL 15
6(20.04.2017 Lipid profile camp RHL 23
7120.05.2017 Blood sugar camp RHL 23
8/20.06.2017 Blood sugar camp RHL 3
9/03.07.2017 Diabetic camp RHL 6

10{11.07.2017 Lipid profile camp RHL 10
11{26.07.2017 Lipid profile camp RHL 7
12 17.9.2017 Health checkup at Nichitpur Town 208
13|16.10.2017 Lipid profile camp RHL 8
14{20.10.2017 Lipid profile camp RHL 3
15|03.11.2017 Diabetic camp RHL 6
16(24.11.2017 Thyoid camp RHL 3
17|12.12.2017 Sugar & Uric acid camp RHL 36
&~ 18(17.01.2018 Diabetic Camp 34
19|20.02.2018 Hyper tension & Dibetic camp 43
20|28.02.2018 Lipid profile camp 21
2é ’8 21|21.04.2018 Chield Health Check up camp 215
22|13.04.2018 Diabetic Camp 15
= 23|22.05.2018 Refraction i.e. Gen. Eye camp 65
Total 810
\ i
=118

Dy. CMO/AMO
RHL, Sijua Area-V. ‘
Dy. CMO/AMO
R L. .-
Sijua Area



Education: Annual CSR Activities for the year 2016-17

EDUCATION

School Grants (2016-17)

FINANCIAL ASSISTANCE TO PCM SHOOLS FOR THE PERIOD Agril to September 2016 (FY 2016-17)

1 SUUA Rate of financial asst.& No. of teachers
No.of
eligible Amt.of 1st
Under Graduate | Graduate | Total
Teach & 2nd
Name & Location of Private - e.rs Graduate St with BT |with B.Ed | Amount of n @
SINo. . for getting Rs.5500/- || April-Sep
Committee Managed Schools e Rs.5000/- oMIPT Rs.6500/- | Rs.7000/- | Finassist. WG of
| pmieT PMIPT | PMIPT |for2016-17
nce 2016-17
1 2 [ A 4 5 6 7 8 9
Adarsh Harijan Shishu
1 |Pathshala Sendra-10 2 1 1 0 0 125000 63000
g [383Gyan Kunj, Loyabad. § 4 2 0 0 | 372000 | 186000
Saraswati Bal Vidya
3 |Mandir,Nichitpur. 2 2 0 0 0 120000 60000
Pandey Madhya Vidyalaya,
4 |Kankanee 5 2 3 0 0 318000 159000
5 Shishu Vidya Mandir, Tetulmari 5 4 1 0 0 20000 153000
Sarvodaya Shishu Mandir, |
6 [SendraBansjora 4 4 0 0 0 240000 120000
7 [Saraswati Sewa Sadan
Vidyalaya. Kankanee, 3 0 3 0 0 198000 99000
Primary Janta School, Sendra ‘ !
8 [No5 | 1 11 0 0 0 60000 30000
Laxmi Devi Vidya
9  |MandirLoyabad 4 2 2 0 0 252000 126000




" I | ( 0 180000 R
|12 |Urdu Primary School Kankanee 1 ' A .‘ ? b \
Shishu S"‘%SP\T\!.D:;v = —— S — e o |V | 80000 B ﬂ]"‘
13  |Loyabad 9 2 ) |
A0 |JLU¥a0N . - 3| 0
\ ) Gandhi Sr | 4
Sarswa D RS T — — el &V
15  |Tetulmar n
e, S 3 (
vanta janardan Bal Vidya o A B = =[S
— 23 { 860 ‘
arak \ —— — B i
|
0000 } 30000
00 | 165900¢
N A
R T \
- \

Other CSR activities in Sijua Area (Cluster V) in previous Years:

2013-2014:
1. Revalidation: RE for construction of one library hall for Nehru Mahavidyalaya, Tetulmari

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 Sustainable Development Awareness programme at Sijua area



2015-2016:

1.Construction of toilets in various schools in 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, Tetulmari
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1. REHABILITATION AND RESETTLEMENT PLAN

The cluster of mines will be dovetailed with the approved Jharia Action Planfor 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. Requirement 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 of 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 sq.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)

(i)  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 sg. 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 all the basic amenities. So far, approx. 65 families have
been shifted to these quarters as of 26.11.2018.

Karmik Nagar Rehabilitation Township for BCCL families




®,

« For, non-BCCL families, a fresh survey of houses situated in fire and subsidence affected areas is
being 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 as on
26.11.2018. No allotment of house for shifting has been done till date.

JRDA Site plan of Cluster V:




Annexure 5

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




STRICTLY RESTRICTED

FOR COMPANY USE ONLY

RESTRICTED

The information given in this report is
not to be communicated either directly
or indirectly to the press or to any
person not holding an official position
in the CIL/Government.

Study to Analyze the Extent of Reduction of Pollution Load
Every Year by reducing Coal Transportation by Road

CLUSTER V GROUP OF MINES

(Tetulmari(UG&OC), Mudidih(UG&OC), Nichitpur OC, Sendra
Bansjora(UG&OC) , Basdeopur(UG&OC) , Loyabad ,

Kankanee(UG&OC)
Normative Production :4.854 MTPA
Peak Production :6.311 MTPA
Lease Hold Area : 1957.08 Ha

Bharat Coking Coal Limited
(October, 2017)

Prepared by

Environment Division
Central Mine Planning & Design Institute Limited
CMPDI (HQ)
Gondwana Place
Kanke Road, Ranchi-834008
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Chapter -1
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&QOC),
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.

Job No.- 094214112 Cluster- V Page 2



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
=l blo Name of Mine Normative Peak Area (Ha)

Tetulmari(UG&OC) 0.795 1.033 317.00
Mudidih(UG&QOC) 1.553 2.019 378.05
Nichitpur OC 0.600 0.780 249.63
Sendra
Bansjora(UG&OC) 0.750 0.975 258.12
Basdeopur(UG&OC) 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 1t 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.
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Table 1.2: SEASONAL WIND DISTRIBUTION
Period: 015t JAN.’2016 — 315'"MAR.’2016

N— Wind Velocity (m/s) & Duration (%)

<05 0.6-1.5 1.6-3.5 >3.5 Total

N 1.61 0.78 0.00 2.38
NNE 0.83 0.37 0.00 1.19
NE 3.17 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
SSwW 0.28 0.05 0.00 0.32
SwW 2.29 0.60 0.00 2.88
WSwW 1.06 0.41 0.00 1.47
W 8.99 2.48 0.00 11.45
WNW 1.24 1.01 0.00 224
NW 11.47 4.22 0.05 15.71
NNW 2.11 0.73 0.00 2.84
CALM 48.40 - . - 48.40
Total 48.40 37.32 13.97 0.15 100
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Figure No.-1.1 Wind Rose diagram for the period 15 Jan to 31 March 2016
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Chapter - i

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 |y ofthe | 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 Railway 1.80 1218852 3693.00 20.00 664.74 0.53 352.312
g Siding
g Total for 14-15 3693.00 352312 | 0.10
=,
© 15-16 Bansjora Railway 1.80 731352 2216.00 20.00 398.88 0.53 211.406
?E, Siding
E» Total for 15-16 2216.00 211406 | 0.10
13-14 Bansjora Railway 2.50 506882 1536.00 20.00 384.00 0.53 203.520
Siding
Total for 13-14 1536.00 203520 | 0.13
g
g 14-15 Bansjora Railway 2.50 451164 1367.00 20.00 341.75 0.53 181.128
= Siding
% Total for 14-15 1367.00 181.128 0.13
3
Le
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Nam | Year Location Distanc | Coal Daily Coal | Capacit | Vehicle Emissio | Pollution | Dust
eof efrom | Transferre | Productio |y ofthe | 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 19478 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 0.53 128.811
= Siding
2 Total for 14-15 868.00 128.811 0.15
]
§. 15-16 Bansjora Railway 2.80 618578 1874.00 20.00 524,72 0.53 278.102
= Siding
g Total for 15-16 1874.00 278.102 0.15
13-14 Bansjora Railway 0.20 557703 1690.00 20.00 33.80 0.53 17914
Siding
Total for 13-14 1690.00 17914 0.01
‘g
g 14-15 Bansjora Railway 0.20 638280 1934.00 20.00 38.68 0.53 20.500
2 Siding
E Total for 14-15 1934.00 20.500 0.01
@ 15-16 Bansjora Railway 0.20 831701 2520.00 20.00 50.40 0.53 26.712
£ Siding
§ Total for 15-16 2520.00 26.712 0.01
_2 = 13-14 Jogta Railway Siding 0.20 0 0.00 20.00 0.00 0.53 0.000
Job No.- 094214112 Cluster- V Page S




Nam | Year Location Distanc | Coal Daily Coal | Capacit | Vehicle Emissio | Pollution | Dust
eof efrom | Transferre | Productio |y ofthe | 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)
Total for 13-14 0.00 0.000 0.00
14-15 Jogta Railway Siding | 0.20 83425 253.00 20.00 5.06 0.53 2.682
Total for 14-15 253.00 2.682 0.01
15-16 Jogta Railway Siding | 0.20 561658 1702.00 20.00 34.04 0.53 18.041
Total for 15-16 1702.00 18.041 0.01

¥ In terms of PM 10 expressed as kg/day, ** Average distance has been considered, *** Capacities of Dumpers used in transportation of coal from face to siding
taken as 30Te, to Washery 20Te, and Outside Transport 15 Te. ..## Emission rate for PMo 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
—Il. 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)

. . I . . Proposed Transport
Cluster Mines in Operation in Production Capacity Infrastructurs in
Phase - I (MTY) Phase — Il
Vv Cluster -V 6.311 Coal transport by
Total 6.311= 1912424 tonnes C°"Vey§irdti::gﬁa"way
/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 - | :(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 present is 0.40 kg/te.

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.

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.

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 Il

2. During Phase —lIl, dust load will further reduce due to quenching of mine fire and
domestic coal consumption after resettlement 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

Voar Coal Production Dust
(Te/day) Generation(Kg/Day)
2015-16 (By Road transportation) Baadol 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

S 2000000.00

@ 1500000.00

£ 1000000.00 760189

2

& 500000:00 845900 3362 - 0

2 0.00

E 2015-16 (By Road 2029-30 (By Road 2029-30(By Conveyor
S transportation) transportation) Transportation)
o

Dust Generation (Kg/Day)
m Coal Production (Te/day) M Dust Generation(Kg/Day)

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

Conveyor system.
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Annexure 6-Data regarding backfilling and reclamation for Cluster V

DATA REGARDING MINE CLOSURE ACTIVITIES
, SNo. | List of Activity \ - Details ! Remarks
il | Name of Mine Nichitpur Colliery l
12 ‘) Name of Company/Subsidiary l BCCI
[ 3 ‘ [ype of Mine-Ox l(»t‘ ll
l | | Project Area as per MCP (Ha.) 122.73 Ha. ‘
|
S Lt of Mine 10 yrs for OCP  (As per approved ‘
| Mine Closure Plan) |
O Balance hife of Mine 06 (As per approved Mine Closure |
‘ Plan) [
Jotal Broken Area (Ha)) | Approx. 80.04 Ha. ‘
[ | i
|8 lotal Decoaled Area (11a.) Approx. 37.8 Ia ‘
] | Active Mining Area (Ha ) (S1.7-S1.8) Approx. 42.6 Ha.
] |
] Backhilled Area (out of decoaled area) | Approx. 28.00 Ha " Includes internal dump
‘ (Ha) | in decoaled area
1| veae Backfilled (i.c. S1L10/SLS) 74% \
il | Reclamation of Backfilled Arca | e ")'8 Ha 7 7 i
I3 Reclamation of other arcas ’ Nil '
| |

%?a-q-t%

IProject Olhicer In-charge. Survey
Nichitpur Colliery Nichitpur Collicry




DATA REGARDING MINE CLOSURE ACTIVITIES

S.No. List of Activity
| Name of Mine
9 Name of Company /Subsiduan
3 i Iype of Minean
Project Aveaas por MOCP el
N e of Mine
i Balance hile ol Mine
Lotal Broken Area (1)
5 Lotal Decoaled Area (hHa)
4 Active Minmg Avea (Ha) (SL7-S1.8)
(" " Backtilled Area (out ol decoaled area)

(ks

oinge Backtilled (e SLTOSEN)
fece lamaton ol Backlitled Area

i Reclamaton ol other arcis

fdgts

Project OfTicet

Mudidih Colliery

L .
[
N,

|’

E

Details Remarks

Mudidil € alliers

Bl
o
R

15 e for OCP (As per approved

Mine ¢ losare Plang

NACCOUT pot i operation at present|

I Appros 51 00 1

\ppros 1600 1
NA COCP not e operation at present)

Includes internal dump
in decoaled area

Approx. 46.00

" 100,00

Nil

Nil

=

In-charge. Survey
Mudidih Colliery




DATA REGARDING MINE CLOSURE ACTIVITIES

S.No. | List of Activity
! Name of Mine

Name ol Company/Subsidiary
[ype of Mime-()
| Project Area as per MCP (1Ha.)
Lile of Mine

b " Balance life of Mine
ot Broken Arca (Ha)
| Total Decoaled Arca (1)

Active Mining Area (Ha) (S1L.7-S18)

1 Backlilled Arca (out of decoaled arca)
()
Yo Backfilled e, SLTO/SLS)

12 Reclamation of Backlilled Arca

I3 Reclamation of other arcas

frojedt Officer

k.ankance Colliery

Details
Kankance Colliery

BCCL
o

201,08 1

| Mine Closure Plan)

Mine Closure Plan)
’ Approx §2.66 Ha

NIL
\
f
Approx. 82,66 Ha
NI
0.00 %
NIL.

NIl

Remarks

08 Yrs. for OCP (As per approved

08 Yis For OCP (As per approved

!

In-charge. Survey

Kankance Collicry



DATA REGARDING MINE CLOSURE ACTIVITIES

S-No. | List of Activity ‘ Details J Remarks
| Name ol Mine | Tetulmari Colliery )
L | Name of Company/Subsidiary < BCCL.
|
|
3 ! I'ype of Mine-OC | oc
| Project Area as per MCP (Ha.) L 1R5.00 1,
" Life of Mine 20 yrs ?
o , Balance life of Mine 12 yrs for OCP (As per approved Mine |
| Closure Plan)
7 ! Total Broken Arca (Ha)) 63.70
N " Total Decoaled Arca (i) 39,19
Y | Active Mining Arca (lla.) (SL7-SL8) 21,51
o ] Backlilled Area (out of decoaled area) | 25.70 Includes internal (o
(Ha.) i | in decoaled arew
i 1 | vpage Backfilled (i.e. SLT0/SLS) 65.58% \
{12 | Reclamation of Backlilled Area NIL
I3 | Reclamation of other areas NIL ‘

&
@/ b}&;ay"’?

Project Officer In*charge. Survey

Ietulmari Colliery Tetulmari Colliery

N e s
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DATA REGARDING MINE CLOSURE ACTIVITIES
, -

i
l S.No. ' List of Activity Details Remarks
| i [ Name of Min¢ Sendra Bansjorn Colliery
\
: | Name of Company/Subsidiary BCCL.
i . [ype of Mine-OC ‘ O
Project Area as per MCP (Ha.) ‘ 150.00 Ha ‘
| |
|.ile of Mine | 23 ais for OCP (As per approved
‘ | Mine Closure Plan)
6 | Balance life of Mine | 18 (As per approved Mine Closure I
| Plan) ) |
I'otal Broken Area (Ha.) | Approx. 9580 T1a [
g " Jotal Decoaled Arca (Ha.) Approx 7.04 Ha
Y | Active Mining Area (1a.) (S1.7-S1.8) | Approx. 88.76 HHa. l
10 Backfilled Arca (out ol decoaled arca) | Approx. 4.50 Ha [ Includes internal dung:
L () in decoaled area
I ouaee Backlilled (i.e. SLT0/SLS) 56.80%
12 ! Reclamation of Backlilled Arca Nil
[ 13 ‘ Reclamation of other arcas Nil

ol 4

In-charge. Survey
Sendra Bansjora Colliers

Project Olficer
Sendra Bansjora Colliery



ENVIRONMENTAL MANAGEMENT STRUCTURE OF CLUSTER V (SHUA AREA)

ENVIRONMENTAL MANAGEMENT STRUCTURE OF SIJUA AREA

j ! DT (OP)

Dy. G.M. M::i GENERAL MANAGER

BROJECT orFlcsR—}::l NODAL OFFICER (ENV)

ECO SUPERVISOR

ECO MAZDOORS



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

S. Name Designation Educational Qualification

No.

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

2 Anant Vijay Kumar | M.T. (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 Asst. Manager(Mining) Diploma (Mining)




Annexure-8: Plan and Letter ratified by the Regional Officer, Jharkhand State Pollution Control Board

Ph: 0326-2204933

v HARETS T YguYT o qug
@ Jharkhand State Pollution Control Board
banduad HIG-1, Housing Colony, Dhanbad-826001
LC“CTNO....vzé._S‘D Dated"ia'/B.
From,

Regional Officer,
P hanbeed

HOD (Envt.),

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

Koyia Bhawan, Koyla Nagar,
Dhanbad.

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

With reference to you letter no. GM(Env.)/F-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,

—T1H">
( Dinesh Prasad Singh)
Regional Officer.

Memo......ooeunnnn. Dhanbad, dated......................

Copy to: The Member Secretary, Jharkhand State Polution Control Board for information
& enclose a copy of the map for necessary action.

Encl-A/a.

(Dinesh Pd. Singh)
Regional Officer.

Printed by Sandip



Water Sampling Locations in BCCL
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Annexure 9- Work Order awarded to NEERI, Nagpur for source apportionment Study

. - Armexuse -15

N
- WXE owfET s s
ww T &
(W $Rar e 51 o e
I ARINE U (qATaor) T Fraterr
FITSAT Wa, TEAAT #71T, UTATR-8 26005

Bharat Coking Coal Limited

A Mini Ratna Company

(A Subsidiary of Coal India Limited)

Office of the Dy. GM (Environment)

Koyla Bhawan, Koyla Nagar, Dhanbad -826005

CIN : Ul0101JH1972G0I000918

A HEAr s T g g g ai SOURCE APPORTIONMENT (MoU) /NEERI /2018/<5’f‘/ ~d¢
fRe1%:12.05.2018

-

- - =
-

To,

The Director,
CSIR-NEERI, . - N
Nehru Marg,

Nagpur- 440020

Maharashtrg . .

Sub.: Work Order for the Project “Source Apportionment of ambient air particulate matter
in Jharia coalfields region, Jharkhand”.

1
Ref: ()Memorandum of Understanding between CIL & NEERI dated 03.12.2015

(ii)your proposal vide email dated 12.09.2016 and subsequent amendment
including GST rates

(iii) “Terms of reference for the Project “Source Apportionment of ambient air
particulate matter in Jharia coalficlds region, Jharkhand?” dated 09.03.2018.

(iv) NEERI's acceptance of “TOR” vide email dated 08.05.2018

Dear sir,

This has reference to proposal “Source Apportionment of arhbient air particulate matter in Jharia
coalfields region, Jharkhand” vide email dated 12:09.2016. The Competent Authority has approved
the award of work to NEER| namely “Source Apportionment of ambient air particulate maktter in
Jharia coalfields region, Jharkhand” for One Crore forty one Lakh and sixty thousand only inclusive
of GST( Rs. 1,41,60,000/-) for a period of Twelve(12) months under the MOU dated 03.1:.2015
between CIL & NEERI,'exten_ded.;to all subsidiaries of'G-IL_& the terms of Eefe'renc-e. The Projact-in-
charge will be HOD(Environment) oranyofhis authorized teprésentative.

You are required to: comply the scope, objective-& terms and conditions in respect of above
mentioned work as agreed in the "Terms of Reference” as given below. ;

41.,Scoge>.of the:'Work:

SOf ga.S$éts;-/5moke/d ust-emission
plants, :F,f.a_fffczlsili'.ca .fr.Om."hat'tjzral
ds (within-and up'to 10 km from

-

hv CamQranner

- . Qrannad
3 i




Study of Mineralogical composition of the suspended particulate matter (PM10 ah__ g

with their characterization and quantification, £

' 2 ffic, silica from natural du

. c in irees(fuel wood, coal, fly-ash, TPPs, coke plants, !ra. . silic !

g\tsge;fjt'.:gff;f:f.xr;-u ,({: ;Lmr.J and extent of the air pollution of_Jhana coalfield wit’h suggii‘til:g

cfus}cr»w&sé appropriate techno-economically viable, mitigation management plan in

action plan for the control of pollution level,

' . ) ‘

The Environment Clearance has been granted to mines of BCCL on _Clustfer BaCS‘IS, tthrt: f;'?)ae

report must be submitted to BCCL on Cluster Basis. JCF has been divided into Clus £ h.er y
study to include the entire Jharia Coalfield along with area up to 10 Km from the periphery

boundary of BCCL mines (Key Plan showing Clusters in Jharia Coalfield enclosed)

Two Presentations to be made by NEERI- One to BCCL Management before submission ofFl‘nal
report & another to the various stake holders including regulgtory agencies after subm ssion
of the report, -

* The dispersion Model should be on GIs platform
reased pollution on Gl§

* The Hotspots/bottleneck points to be identifiod where there is inc
platform. .

®  Skill transfer ang Capacity building training for BCCL personnel.

* Accomodation , travel , local transport, other incidental cost and anciallary expenditures to
be borne by NEERI. . :

2. Objectives of the study:

The major abjective of the study'is to assess the current ambient air quality, sources of ajr
pollution and Propose the priorities for the actions for improvement of ajr quality. The study
to include the entire Jharia Coalfield along with area up to 10 Km from the periphery /

boundary of BccL mines. The detailed objectives are as following;

- A) ‘Ambient Air Monit >

-

oring related .
* Monitoring of amblent air quality at selected receptor locations for poliytants
including PM10, P 2.5(limited), 502, NOx, PAHs to establish the current status of
the air quality in Jharia Coalfields along with area upto'10 K.M from the periphety
/ boundary of BCCL mines. Also feview of the availab_l_e,‘;ir quality monitoring data -
from Central-Pollution Control Bo’ard(@PCB)F‘/J}jaﬂgf@nd' State Pollution Contrel
Board(ISPCBY i - e e e o A e el
* To calibrate dispersion madelling predictions. using measured” air - qﬁéiifv‘ 3

CAEh

parameters : B

* Todraw supportive data through specific site ﬁéla’té'&‘hd’dlto‘fiﬁ
causing sources'such.as kerbside monitoring,

" To establish.th f‘.rr')‘eteo'rc‘j‘ gical -conditions t indicato

g‘ﬁe'gé'l"_.cj_ing‘fimp;;_t,; ;

3

fferertmicro meteorolo

[ ry related of Jharia Coalfiale
x Periphery / boundaryaf.acc nilnes
¥ To identify the'p '%l:[iﬁl‘on 1oad grid-wjse




* To establish possibilities of recepter level concentrations of air pollutants by
matching dispersion modelling and alr quality monitoring data.
C) Source apportionment related ®
* Toidentify 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 8CCL
mines, : |

* Tocarry out the source apportionment using melecular markers for a limited number
of samples through a time resolved sample collection at various period of the day and
day-of-the-week.

D) Any other item in consensus between both BCCL/CIL & NEERI evolved during the study

3. TERMS & CONDITIONS: | : .
T et .
S You would assist BCCL in clarifying/defending/justifying data of report submitted to

regulatory authority or information under RTI, Act or reply of_parliamentary Questions
- or any other litlgatlons if required by Dy. GM (Env).

® CSIR-National Environmental Engineering Research Institute (NEERI) shall associate BCCL in

. projecting the reports/findings at various national & international forums,

Conferences, Seminars, CSIR-National Environmental Engineering Research Institute (NEERI)
newsletters & annual reports, meetingsof regulatory authorities etc.

° Al the materials requi'red with regard to mronltoring/analysis, videography,
photography and presentation for the work shall be arranged by NEERI at its own cost
" and shall be of appropriate quality.

o The respon‘sibiligy for the arrangement of the a|| equipment tools and plants etc.

: r,_e‘q_qi['..ediﬁo_r., ',"qn‘,l_tq_ring/anvalysis, .videogr_aphy,‘photogra'phy and presentation for the _
worklies on e * =

EERI:

“

* ‘GST'and cess as applicable shall be paid as ‘per rule. The Duration of the proje

5 et is 12
Months.

t .' e,vv'gAr'y:s..mqnths. These reports shall be
: .n‘dg’ograghy ‘and photography, Reports

PR el




B v n u i i f i r r and SUB
i e or dl"Elence arlsmg out of this work order a

atte alati to any disp t : : Mg, : A

Lr ’:lxlllL'l’Ll”d\:' Hdg(.'(f based on thls work order shall be su jectt h jurisaict h <

-0 d Vel subject to the jurisdiction of Dha lbad (o]

enly "

* Al other terms and conditions of;the Mol executed between CIL and CSIZ b;e:g)r;tas
Environmental Engineering Research Institute (NEERI) on 03.12.2015 and extende
subsidiaries shall be applicable.

4. ARBITRATION:

Disputes between the parties arising from this agreement shall be settled amicabl‘y through
negotiations in good faith, Failing the above, the dispute shall be referr'ed to arbltration.of
three arbitrators one each to be appointed by each party and the two arbitrator shall appoint
a third arbitrator in accordance with the provisions of Arbitration and Conciliation Act, 1996 «
or any subsequent amentment thereof. The decision of the three arbitrators shall be final and

binding on the parties hereto, The place of arbitration shall be atNagpur'and shall be
conducted in English language

5. FORCE MAJEURE :

e NIAJEURE ¢ .

.Force majeure is herein defined as any cause which is beyond the reasonable control of BCCL

ar CSIR/NEERI as the case may be, which with a reasonable amount of diligence could not

have been foereseen and which substantially affects the performance of the respective
obligations of the parties, such as.but notlimited to:

* Act of God such as flood, drought cyclone, lighting, earthquake, etc.

°  Rebellion, civil mutiny, commotion, riot, accident by fire," explosion,
epidemic, or any other cause beyond the control of parties:. - |

* Acts of any Government including but not limited to war, declared or
undeclaged priorities, quarantines. : : y

¢ Any dlrecﬁon, order of any court or 'Authérlty adversely affecting the
enforcement of this agreement In any manner .

* Strikes-and Lockouts for-a continuous period of 30 days

Provided that either party shall within 7 days f
cause notify the other in writing of the same, .
In the event.Force Majeure event continue, for more than 30 days, the parties shall
mdtually: utudlly agreed, 'th.e

rom the occurrence or'cessation of such a

discuss and decide the furure-.cqu'Sé*of'»aqﬂtion.,lf not
2ll have the right to terminate thi ement.
o NEERI shall not be liable for non- performance of |
delaysinrespectithereofasaresult of forcemajeure as refér

-6

UNDEMINITY .

i




. Notwithstanding anything in this agreement, in the event of any liability, ¢laim
or damage arising outofthis agreement, the liability of CSIR/NEERI to BCCL shall
under any circumstance éxceed the amount received by CSIR-NEERI

.

7, CONFIDENTIALITY

The Parties, to the extent of their respective rights to do so, shall exchaqgc such te_chpl;al
information and data as I reasonably required of each Party to perform its responsibi mesf
under this agreament. Each Party agrees to keep in confidence and to use the same.de%fc‘?i:_

care as it uses with respect fo its own proprietary data to prevent the disclosgre to third ard lu
ofaIl'technical'infurmatlon, data and confidential business information (hereinafter referre HO

as “Consolidated Data”), Exchange, use and maintenance of Confidential Data shgll bg rputuanc\;
discussed and agreed to by the parties. The preceding provisions of con.fldentla ity a
restriction on use of Consolidated*Data shall not apply to* RO BublE
* Information in the public domain or information, which subsequently senter into’ pu

domain without committing breach of this Article.

. ‘Informatlon in possession of the Party.at the time of disclosure and was not acquired, directly
or Indirectly, from the other Party.

Information, which a Party requires to disclose und.rerrlaw, rules or regulations or court orders.

* Information provided to Consultants / advisors, provided they, in turn, sign undertaking of
confidentiality )

8. OWNERSHIP OF INTLECTU AL PROPERTY -

* Anyintellectual Property rights obtained by the ceSpettive Pparties hereto pertaining:to the
PROJECT prior to signing of the agreement shall remain the property of the respective
erganizations, On mutual consent foreground IP shall be deployed for the project purpose.

The intellectual property that is gene’rat.ed in the PROJECT shall be owned by BCCL»

specific'agreement

* - Ifan IP [s generated the relevant IP clause shall‘be built in 5 project
mutually, as the, case arises. sty R

ntin the event, of CSIR/NEERI scientists

‘e*sp,gtifi‘d.6'bjéd‘ti\'/'e"_s'b‘fffh,é'#-roject,
sults: CSIR/NEERI shall first offer such
“separate Agr'eemer)t; In case BCCL

on:ng
(o 'p.t:lt-h'é:‘qffe
s Without:




P ALAKMA st e 8 s

- - . -

9. Deliverables:

spersion Madeling
ntification of sources impac

lines for implementing measure

~e Emission Inventory and Di
« Source apportionment for ide
¢ Time-bound action plan gulde
e 2copiesof Draft Report
« 15 copiesof Final Report-

on Cluster Basis, the final reports must

t and prioritization of actions.
s for improving air quality

ines of BCCL
since the Environment Clearance has been grantedto mines

be submitted to BCCLon Cluster Basis.

10. TERMS OF PAYMENT

Project Cost Rs. 120 Lakhs (Rupees One Crore Twenty Lakhs Only) -+ a
GST @18% | Rs. 21.6 Lakhs (Rupees Twenty One Lakhs Sixty Thousand Only)
Total Cost | Rs. 141.6 Lakhs (Rupees One Crore Forty One Lakhs Sixty Thousand Only)

(including GST)

1st Installmeht: 50% + GST + All applicable Cess & surcharges

Payment Terms | —  (After identification of stations in Jharia Coalfield-and submission of its
report)

. 20d Installment: 30% + GST + All apphcable Cess & surcharges .
— (Aftercompletion of field data collection)

3rd & Final Installment: 20% + GST + All applicable Cess & surcharges

— (After submission of final report and its acceptance by BCCL.)

Project Duration | 12 months

* All the payment will be made by ELECTRONIC MODE through bank. The CSIR-National
Environmental Englneerlng Research Institute (NEERI) must furnlsh the detalls In the
proforma as given in the Annexure-3.

11{-PERFORMANCE SECURITY/SECURITY DEPOSIT = L o ) A

11.1 Security Deposit shall consist of two parts;

a) Performance Security to be submitted at award of Work ai
b) Retention Money tq be recovered from-running] bul

The security deposit shall bear no Interest.

Scanned by CamScannef




3 idelines. Name, address & conta
You have to sign the Integrity Pact. This is as perthe.CVC gutdelme.(siglNa[nQr address & coNte
ou hav i . ow:
Na. of the Independent External Monltor(s) for this purpose Is as given be

inehi, IAS (Retd.) ;- "
1. Name;: Prof (Dr.) L.C. Singhi, A
Address: 1-31, Third Floor, Kailash Colony, New Delhi-110048

shr apak hakar, 1AS (Retd.)
2. Name: Shri Pramod Deepak Sud .
Ad'd-;s‘:‘ A-002, Stellar Park Apartments, C-58/24 Sector-62, Noida-201301

i i ur consent
This terms of reference is given to you in duplicate. You are advised to sufbmllvgnce bl
by returning second copy of the terms of referenceduly signed by you as a token of accep
award within 7(seven) days from the date of receipt of this letter,

Failure to comply with the requirement as above shall constitute s:u‘fﬂclent'grdund for

cancellation of the award. e . : .

Enclosed: . * . 3 '
1. Annexure-1 (Proforma of bank guarantee for performarice security)
2. Annexure-2 FORMAT FOR CONTRACT AGREEMENT
3. Annexure -3 (Proforma for collecting payment through electronic mode Including electronic .
fund transfer (ETF) & electronic clearing system (ECS))
4. Annexure -4 INTEGRITY PACT

* Yours faithfully,

Copy to: abcs

1) TSto D (T) OP/'D (F)/ D (T) P&P

*2) ESto CVO, BCCL
3) TSto CMD, BCCL

:4) GM (Finance) I/C, BCCL, Koyla Bhiawan

*5) HOD(Fin)Pay. Ay s
6) GMIERREICIL. ., o T b F R for k_ind-info‘r"rr'\atLon 5 i
7) Prof (Or.) L.C Singhi, IAS (Retd.), L-31 Third Floor, Kailash Colény, New DelKi-11604

L-31, Third Floor, Kailash Colony, New Delhi-110048. .~ . -

\}V(Oncemed Fille




Annexure-10

Copy of the letter regarding work-order given to NRSC




Annexure 11- Report of the analysis done by IIT(ISM),Dhanbad







Annexure 12- Copy of the work Order of Installation of Silo Loading

I SUA IR KIORTT 3% S9s)
S WS K FAE g A,
UAAR -§20005
CIN: UI0101972GOI000918
whgr

/\ 7T T T TR
4 -.?Ff'?gs, s il 7

&1, S0t ™M

: Fuuo.osﬁmmssa
o1 emailyvijaykumagk@heelid.com

Farz, _ | R
Heavy Engineering Corporation Ltd.
Project Division, Plapt Plaza Road, Dhurwa, .

Ranchi, Jharkhand - 834004.

® fsT-  Letter of Acceplance for the work of “Planning, Design, Engineering,. Wqﬁﬁ g

> Supply, Erection, Trial-ren, Commissioning and Testing of Coal Handling ; W
arrangement (5 Mipa) consisting of all Civil, Structural, Electrical and Mmﬁq{( Worksy ‘
accessories and facilities required to make it complete in all respects on mmkcybasmm, elulam

Area, BCCL". e U g N n-l‘.u‘ '
5 \ql,{; \e s

1 : ; R R T EN Y PUAT) )\Hi
s | e W* -

(i) NITNo. BCCL/GM(CMC)/CHPTETULMARI2014/2266  Date: g 4 g
{iii) Cérrigendum No. nccuumcqucmmumxmounsos Dite: mod.zoin '.} ; |

i
SILE B

HERA,

Design, Engineenug, Conslrucﬂol\, Fabrication, Supply, Ercum, “Trial-run, Co
of Coal Handling Plant with silo loading arrangement (5 Mitpa) consisting of all Civil, rical
and Mechanical Works and all other accessories and facilities required to make it com ﬂspm
on tumkey basis at Tetwlamri, Sijua Area, BCCL™ in your favour with financial javoivem Sen"t Re.
18408.76/- lakhs (Eighteen thousand four hundred eight point seventy six lakhs) inclusive of all duties,
Taxes, other levies and Service Tax as per lerms & conditions of NIT / Tender Documenl.

s

oty

The period of completion of work will be 36 (thirty slx) months.
7

You are advised to furnish Performance WWM 0 entraf ﬁ\sﬁu 4
Area, BCCL, in the form as delailed in clause 30 under e ONTRACT P VANCE
GURANTEE / SECURITY DEPOSITE” of “(General Terms and Conditions of Coritract” (Sub-Section
4.1) of Tender Document (Volume-I) within 28 (twenty eight) days from the date of receipt of this letter of

fontns




.acceplance 10 enable General Manager, Sijua Area, BCCL, 1o issue formal work order Lo you and sign the
conlract.

This LOA is given 10 you in duplicate, You are advised to submit your consent by returning second copy of
the letter of acceptance duly signed by youasa tken of acceptance of lbe award of work whhin 7(5”“)
days from the date of mce.hmrms letter. R

Failure (o comply with the requirement as abave shall consiitute sufficient ground for cancellatian of (he
award of work and forfeinire of the bid security.

Yeuarg | . G
i . ru. e ';“tw
AT pidbasl o PR L =,

AnEpbia - Lo bt

e fv?ai'l:!') o T R e ¢
e ..;:j- il = e mmwwnww-hw
Bt atiw ) o hides b ol b gunoielme

MWY ,‘;' e 8 illu. <2 ’Jl" mﬂmﬂ Sl e h.m e “’ .

; i fﬁy u.eu ! ]
are tobe collectsd:from CMC-depn for issuance el‘ work order 81 excoution of.
'pﬁance of other formalitics fwmyonund. a

Dae: 08.08.2014 for Ks SQ00%
Campus, Doranda, Ranch

2015 Kindly
in case Performance Sceutlty/Security Deposijsisinatsubmittedibysthedon
of LOA &s per clause 3.0 under heading SICONTRAGT flet®]
DEPOSITE” of “Gensral Terms and Conditions of Contreet" (Sub-sectivn 4. 1) of
(Volume-). st (mle vril) 7 8 i e 1 nepdrmeas Y depieg oY

- (OM (Minipe, Broduciiy 4 BP0 Gl awan, Premise No. - 04 AR, Plot No. - AP, Actiod

Arqa 1A, Newlown, Yk SN _
' VM mnh
H?'% a"ﬁﬁ?\i‘“ﬁﬁ.h AR
R2w WonEeee (0 e

Sri R K Choubey, Sr. DBO._ bocpu. -]
&1 abmat W f]b

¥

GM (CMO)
Bharat Coking Coal Limiled

‘g’é%ﬁm’

.
A
i
-




Annexurel13- Data regarding backfilling and reclamation for Cluster V

INE CLOSURE ACTIVITI
paration O

before 15t july of every year)

YEARLY REPO F

i pPlan,
{As per clause 7 of annexure of the Guidelines for pre f Mine Closure

N0.55011-01-2009-CPAM dated 07.01.2013 to be submitted
To Date:
The Coal Controller,

Office ot the Coal Controller,

1, Council House Street,

Kolkata — 700 001

Activities for the year 2017 18 for
. company

Sir

Please find here
reerereere - MIUDIDIH e
as given below:

with the yearly report ol Mine Closure
Mine of . BHARAT COKING COAL LIMITED...

|1 | Name of the coal/lignite [ MUDIDIH Colliery

mine/block |

‘ a_)vaEe. OPC/UG/Mixed U_d I R
b) Total life of the mine: 17 Years as per Mine Closure Plan for UG

‘ ¢) Balance life of the mine: 12 Years as per Mine Closure Plan for UG

" | Nameof the Owner: __lshri Deval Gangopadhyay, Director (T) P&P
Koyla Bhawan , Koyla Nagar, Dhanbad 826005

‘ 3 | Address of the Owner:
4 | i} Leasehold Arca of the Mine: 378.05 Ha
: ii} Project Area of the Mine: Ha
5 | Mine Closure Plan approvet: ' September, 2013
| By BCCL Board...... on (date):
|6 | Escrow Account number. b0150100008829
I 7 Name & address of Escrow Bank of Baroda, Jharia Road, Dhanbad
’ Agent:
8 | Closure Cost deposited for the Rs. 143.72 Lakhs
[ | year 2017-18
|9 Cumulative Balance including Rs. 754.64 Lakhs
| interest in the account:
lio i Report being submitted for: ___|Progressive Mine Closure -
11 | Specific condition imposed. (if NA ‘
| |any,byGovernmentagency): |
|12 | Reserves of Coal/Lignite(as per 5.5 MT Mineable reserve as per Mine Closure
| Mining Plan): Plan

| Coal/Lignite actually mined out 0.0267 MT
v ,+.Cﬂ1.rm£l;a;_t year (2017-18):
13

[ 13| Method of Mining: UG
| [1 l Area Mined out (Ha): NIL Ha. in 2017-18
15 | Area reclaimed 1) Physical: NIL in 2017-18

4 ! ii) Biological: NIL in 2017-18




19

Teamea. sossise
——
Details of afforestation:

__| result):
_Llimit . ——
f) Is there any acid mine No

| method taken: -,
Air Quality Management

_| parameters:

Protection:

(Control of erosion,
sedlmcntation, siltation, water
treatment, diversion of waler
courses if any, measure for
protection of contamination of
ground water from leaching etc
shall be described)

c) Quantity of water pumped
out from mine/Quarry

Id )Qu&Tity;f;viatethS pertest |
e) Corrective measures taken

confronting to the permissible

Drainage? If yes, the treatment

i) Existing air quality

—_—

NILin2017.18 -
WalerglqgljtY“ManagemkegL_¥ I o o SR
a) Water bodies available in Sendra Jore, S
Jleasehold area: - —_—
b) Measures taken for — -

Drair's{Cl;zrﬁng, Embani(7n1enl aﬁSlrengthening |

Monsoon-2000 GPmM (As per Mine Closure Plan)
Lean Period-1500 GPM (As per Mine Closure
Plan)

Mine water quality repoHTor Clu;Ear v auacl}éd_‘

Parameters of Mine ;/—afé;vWithin limit as above

]
Ambient air quality Monitoring Report Attached

ii) Corrective measures taken
for prevention of air pollution:

Waste Management

a) Quantity of overburden
removal: o
b) Quantity of Coal/Lignite
reject generated:

¢) Utilization of Waste Material
done:

d) Protective Measures taken
for prevention of siltation,
erosion and dust generator for
waste material:

e) Quantity of waste material
rehandled/back-filled:

f) Height of dump and its
stability measures taken: -
g) After backfilling if left out
area is filled with water or not

NILIN 2017-18

|
Regular water sprinkling on haul roads, approach
roads and transportation roads

Controlled Blasting {

—

NA (In 2017-18) '

NA

OB Dump}ng !

Prober benching, Slope Maintenance

Less than 60 M, Slope stability and benching

Final Closure Stage yet to be reached

(at the time of final closure)




20 | Top Soil Management

| adopted: )
b) Maintenance of coal
washeries being done:

|3 Top‘SAo‘i:Ir available at site: INA
b) Utilization of the top soil
| during 2016-17:
21 —a—)éanl Beneficiation facilities CHP

|No Coal Washcry is present in MUDIDIH Colliery

| ~ s

NA

: ¢) Dismantling of structure of
I washery (describe briefly if
! any):

22. Subsidence management (for UG mine}: UG mining is not being done in MUDIDIH Calliery

23, Infrastructure

| Existing infrastructural Future Utilisation Maintenance

facilities available

| Roads Being Maintained

lwill be handed over ta state
égovl‘ if fit to use or will be
dismantled | o o
INA

NA = : | o =
NA o )

Will be handed over to state
ovt. if fit to use or will be
idismantled

will be utilized for neighboring
project if fit to use or will be
dismantled

' Building & Structures will be handed over Lo state
lgovt. if fit to use or will be
_|dismantled

NA

: Aerial Ropeways
| Conveyor Bells

| Railways
Bridge, Culverts

éemg Maintained

" Powerlines Being Maintained

Being Maintained

, R

[ Water Treatment

l?eﬁg Maintained
] Plant

. |
\Will be handed over to state |Being Maintained

——
Water Supply Sources
govt. if fit to use or will be

SNSRI |11, - |¢)1; -
J Gas Pipeline NA
| Sewer Line Will be utilized for n;zighboir;n—gi Being Maintained -

jproject if fit to use or will be
dismantled

| Telephone Cables Will be utilized for nefghboring Bé-ng Maintained
project if fit to use or will be

[ dismantled
== dis tled ]




\_hx\
Underground Tanks

Electric Cable

Will be mged?(;r rTeighbon’nf;ti Being Maintained
project if fit to use or will be
dismantled

Transformers Miilh;

Project if fit to use or will be

dismantled

P—

ﬁiiﬁzed?df r;eigh'l;orh{gr Be]hg Mai-rl-lé‘vned

Describe if decommissi

oning, dismantling or disposal is done of the above items
during 2017-18(if any): NA

24, Disposal of Machinery:

[Decommissioning of Mining Machinery Final Closure Stage yet to be reached
and their possible post mining utilization;

—

25 Safety and Security:

prevent access to surface "
opening for Underground working

[a Safety measures implemented to Final Closure Stage yet to be reached
[ (barbed wire fencing done):

b Safety measures implemented to Final Closure Stage yet to be reached ‘
prevent access to surface opening ‘
| for excavation: 7
C Arrangement made up to the site Not open for general Public
being opened for general public: 1
/ D / Sealing of mine entries: Being Done '

26. Economic Repercussions of Closure of Mine
a / Number of local residents I:

inal Closure Stage yet to be reached. Will be |

employed in the mine: ssessed at the time of final closure

b | Compensation given to the NA —_—
employees concerning their

—

sustenance:
[ ) ¢ | Vocational / skill development Being imparted !
' training for sustainable income of
| _affected people:

27. Any other clasure activities as per approved Mine Closure Plan: NA




28. Post Envir
onmen
tal MOmlormg for 3 years (to be given after closing of mine): Final

Closure Stage is yet to be reached

The above rmati
a e information given is true to the best of my knowledge

(Signature of Competent Authority)

Name Shri ). K Jaiswal
Designation:Project Officer

Date with seal

B
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YEARLY REPORT OF MINE CLOSURE ACTIVITIES

‘As per clause 7 of annexure of the Guidelines for preparation of Mine Closure Plan,

N0.55011-01. 2009-CPAM dated 07.01.2013 to be submitted before 15¢ July of every year)

9]

The Coal Controlle

Office of the Coal Controller
L, Council House Street,
Kulkata - 70C 001,

Sir,

Please ind herewith the yearly repart of Mime Closure Activities tor the year 2017 18 for
BHARAT COKING COAL LIMITED

L .NICHITPUR............ Mine of
company as mven below

Name of the coal/lpnine
mine, block
aj Type: QUO/UG/VIixed
b) Total tife o1 the mine
¢} Balance hfe of the mine
Name of the Owner-
3 Address of the Own
a4 i} Leaschaold Area of the Mine
~ ) Project Areas of the Mine
wiine Closure Plan approved
i _ By BCCL Board..... on (tale]
(5} Cacrow Account rumibieg

Namue & address of {sorow

) Agen!
8 Closure Cast deposited for the
year 2017 18 .
t Cumulative Boiance (acluding

mnterest in thie accauy
0 Report being submitred for:
1 | specifhic condition imposed. (if
any, by Government agency).
12 Reserves ot Coal/Lignitelas per
Mining Plan):
Coal/Lignite aetually mined out
; duninp fasi year (2017 18).
Merhod of Mining
Arca Mined out {(Hai.

15 L Area reclaimed

Date:

‘NIUI'.H'L.R Colliery
1
locr
10 Years as per Mine Closure Pian for OCP
05 Years as per Mine Closure Plan for OCF
‘Shn Deval Gangopadhyay, Birectar (T) P&P
[Koyta Bhawan , Koyla Nagor, Dhanbad 826005
150.00 Ha
L A2%TEHa
September, 2013

1
100150160008825

i
[Bank of Baroda, Iharia Reaa. Dhanbad

;Fis 1271 14 Lakins

Rs 6B3F o taking

|
}P!l)ﬁrt‘\‘,lw" Mine Clasure
I NA

|

20.834 M1 as per Mine Closure Plan

C ano7 ni

I

i
Open Cast
[NIL Ha. 10 7017-18
i
| ] Poysical. NIL 1+ 2017 18

i) Biclopical: Nitin 2017 18




Details of afforestation

| Water Quality Management
a) Water bodies available in
leasehold area
b) Measures taken for
Protection:
[Control of erosion
sedimentation, siltation, water
treatment, diversion of water
courses if any, measure [or
protection ol contammation of
pround water from leaching etc
shall be described)

¢) Quantity of water pumped
out from mune/Quarry

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

I e) Carrective measures taken
confronting to the permissible

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

| method taken:

| Air Quality Management
x)ﬁEmsling air qualty
parameters

! i) Corrective measures taken

| far prevention of air pollution

"' Waste Management
4) Quantity of overburden
removal:
bJ Quantity of Coal/Lignite
reject generated
) Utilization of Waste Material
done
| ) Protective Measures taken
for prevention of siltation,
erosion and dust generator for
| waste material.
e} Quantity of waste material
rehandled/back-filled
f) Height of dump and its
stability measures taken
{ 8 After backbiling if left cut
aredis filled with water or not
| (at the time of final closure)

50010 2017-18

| Nagri Jore, Ekra Jore

1

[Drain Cleaning, Ermbankment and Strengthening

. Monsoon-1200 GPM (As per Mine Closure Plan)
Lean Period-800 GPM (As per Mine Closure Plan)

[Mine water quality report tor Cluster V attached
|

115

|Parameters of Mine water Within limit as abave

= e
Ambient air quality Monitoring Report Attached

'Rc;;ular water sprinkling on haul roads, approach
roads and transportation roads

[Controlled Blasting

|

4152535 Cubic Metre  (In 2017-18)

i
"
!O(S Dumping
\

Proper benching, Slope Maintenance

INIUIN 2017 18

Less than 60 M, Slape statility and bene hing

Final Closure Stage yet to be reached




20 | Top Soil Management
d) Top Soil available at site .vw.
b) Utilization of the top suil |

during 2016 17

21 a) Coal Beneficiation facilities CHp
‘ 1dopted

b) Maintenance of coal

washeries being done _1( olliery

| No Coal Washery is present in NICHITPUR

¢) Dismanthng of structure ol NA
| washery [describe briefly if
any)
22. Subsidence management (for UG mine). UG mining is not being done in NICHITPUR

23. Infrastructure

Existing infrastructural Future Utilisation M intenance

facilities available |
Will be handed over to state [Being Maintained

Roauas
govt if fit to use or will be
Idmnamled |
Aenal Ropeways kl"NA | =
Conveyor Belts NA
Railways ]NA |
Being Maintained

Bridge, Culverts [will be handed over to state
lgovt. if fit to use or will be ‘
dismantled

Powerlines \Will be utilized for neighboring  Being M.intained

“pru;ec: if fit to use or will be

dismantled

Burlding & Structures Will be handed over 1o state Boing Maintained

govt if fit to use or will be
dismantled |
Water Treatment IN/\ Being Maintained

Plant [
|

!
Being Maintained

|
Water Supply Sources ’Wnl be handed over to state

govl. if fit to use or will be

) dismantled
Gas Pipeline NA
Sewer Line IWill be utilized for neighboring  Being Maintained

iproject if fit to use or will be

dismantled |




* | Telephone Cables Will be utilized for neighboring Being Muintained
; lpro;ecx if fit to use or will be '
\ idismantled
Underground Tanks Will be utilized for neighboring 'Bf'lllﬁ Maintained
project if it to use or will be
[ dismantled

1

Electric Cable Wil be utilized for neighboring  [Being Maintained
project if fit to use or will be
dismantled

Transformers will be utilized for neighboring  |Being Maintained
project if fit to use or will be [
|
dismantled

Describe if decommissioning, dismantling or disposal is done of the above items
during 2017-18(if any): NA

Decommissioning of Mining Machinery Final Closure Stage ye! to be reached
and their possible post mining utilization:
» = . ———— —
25 Safely and Security:
;| safety measures implemented Lo “F.ndl Closure Stage yet ‘o be reached
l prevent access to surface ‘
| opening for Underground working |
[ | (barbed wire fencing done): ‘
"u | safety measures implemented to ["Final Closure Stage yet to be reached
prevent access to surface opening |
for excavation 1
C Arrangement made up to the site l Not open for general Public
being opened for general public:
D | Séa_lmg of mine entries. + Being Done a 7
26 Economic Repercussions of Closure of Mine
a Number of local residents [Final Closure Stage yel Lo be reached. Will be
employed in the mine: lassessed at the time of final closure
} = y 1,
D Compensation given to the INA

amployees concerning their
| sustenance:




b C Vocational / skill development Being inmparted
training for sustainable ncome of
| atfected people

27. Any other closure activities as per approved Mine Closure Plan: N

) ! e). Final
2%, Post Environmental Monitoring for 3 years (Lo be given after closing of minge)

Closure Stage s yet to be reached

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

@'ﬂb o'% \@

(Signature ol Competent ulh()rhy)

Name:Shri Kamlesh Kumatr Sinha
Designation.Project Officer

r
Date with seal: Pm[e(f Om’ p

cn
Nichtr Coa\ L‘d
Bharat Cok\ g “Bansjora

Ared,
S‘g,ast.ohanbad-&m 01




2 4

<idgy

To

The CO
office of
1, Counc!

(As

xmmxwmmiwmw : . e Closure Plan,
exure of the Guidelines for preparauon of Mine
o.

per clause 7 of ann N

01-2009-CPAM dated 07.01.2

al controlier,
the Coal controller,

| House Street,
700001

Kolkata — ==

Sir,
please find her

FOF woensnrsmnsesenest
LIMITED oo

J 1

10
11

12

13
14

]

SENDRA BANSIORA ..ocrereer: T

Name of the coal/lignite ’T
mine/block:

a) Type: oPC/UG/Mixed
b) Total life of the mine:

c) Balance_life of the mine:
Name of the Owner:
Address of the Owner:

i) Leasehold Area of the Mine:

Mine Closure Plan approved
i 8y BCCL Board on (date):
| Cscrow Account number:

e s
| Name & address of Escrow

| Agent.

Closure Cos?bepos]t'eg for the
y_e_a»r_2017-18____7 T
Cumulative Balance including
interest in the account:
Report being submitted lor:
Specific condition imposed. (if
any, by Government agency):
Reserves of Coal/Lignite(as per
Mining Plan):

Coal/Lignite actually mined out
during iast year (2017-18):
Method of Mining:

Area Mined out (Ha):

pi13tobes
year).

ewith the yearly report of Min

... CcOMPany as given below:-

ii) Project Area of the Mine:

5501 ore 15% July of every

1-
ubmitted bef
Date:

e Closure Activities for the year 2017-18
OKING COAL

ine of..BHARAT C

e
e —

Bar@r_a—c—o-lliery

—S-endra

ocpP

23 Years 3s per Mine C
e Closure Plan___

16 Years as per Mine ¢ "
Ehri Deval Gangopadhyay. Director (T)P&P

oyla Bhawan , Koyla yggag_ghanbad-BZEOOS o
249.63 Ha (As per Mine Closure Plan)
150.00 Ha (As per Mine Closure Plan)
september, 2013

00150100008832
Bank of Baroda, Jharia Road, Dhanbad

losure Plan e

" Rs. 63.51 Lakhs

Rs. 337.25 Lakhs

progressive Mine Closure
NA

75,7495 MT
0.7515 MT

Open Cast
1.5 Ha. in2017-18

15

Area reclaimed

i) Physical: NIL in 2017-18

ii) Biological: NIL in 2017-18
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| a) Water bodies available in

Water Qualily Management

leasehold area:

F c) _dua‘ntity of water pampeai 7
_|.out from mine/Quarry _

b) Measures taken for
Protection:

(Control of erosion,
sedimentation, siltation, waler
treatment, diversion of water
courses if any, measure for
protection of contamination ol
ground water from leaching etc
shall be described)

d ) Quality of water (as per test |

NILin 2017 18

Jores: NagrilJore

Drain Cleanlhg, Embankment and
Strengthening

5800 GPM (As per Mine Clo-s'dfe Plan)

result): . o
>e)<C'orrective measures taken
confronting to the permissible
i~ o
f) Is there any acid mine
Drainage? If yes, the treatment
method taken:

‘Mine water quéiiiv report for Cluster V
tached

Paramelers of Mine water Within limit as
bove

No '

18 | Air Quality Management |
i) Exisung air quality
parameters: o
ii) Corrective measures taken
for prevention of air pollution:
19

Waste Management

a) Quantity of overburden
removal:

b) Quantity of Coal/Lignite
reject generated:

c) Utilization of Waste Material
done:

d) Protective Measures taken
for prevention of siltation,
erosion and dust generator for
waste material:

e) Quantity of waste material
rehandled/back-filleq:

f) Height of dump and its

stability measures taken:
g) After backfilling if 1eft out

area is filled with water or not
(at the time of final closure)

rreed

IAmbient air quafiiy Monilorin?b?_épart '

__Auttached

Regular water sprinkling on haul foaas,
@pproach roads and transportation roads
Controlled Blasting

3991940 Cubic Metre

(In 2017-18)
NA

OB Dumping

Proper benching, Slope Maintenance

NIL IN 2017-18
60 M, Slope stability and benching

Final Closure Stage yet to be reached

Scanned by CamScanner

—— |




1 fop Soil Management

o]

) Top Soil gv.i{lpblo at Sl_(_t‘: NA
o3 -b)"b“?|ii;|"}0,1 of the top soil
{ | during 2016-17: o
21 | a)Coal Beneficiation lacilities CHP

_|:adopteds oo o
T b) Maintenance of coal
washeries being done:

SRS T

| ¢} Dismantling of structure of
washery (describe briefly if

| any):

NA

—Nb Co.‘ﬁ Washery is present in Sendra
Bansjora Colliery_

22. Subsidence management (for UG mine): UG mining is not being done in Sendra Bansjora

Colliery

23. Infrastructure:

Existing infrastructural | Future utilisation

facilities available

|

Maintenance

Roads \Will be handed over to state
ovt. if fit to use or will be

| dismantled

‘Being Maintained

l

|

| Aerial Ropeways NA

|

1

Conveyor Belts NA

Railways Under Indian Railways

Bridge, Culverts Will be handed over to state
ovt. if fit to use or will be
ismantled

ill be utilized for neighbouing
project if fit to use or will be
dismantled

Powerlines

Building & Structures ill be handed over to state
ovt. if fit to use or will be

dismantled

l

|
Being Maintained

Being Maintained

Being Maintained

ERS

Water Treatment Will be handed over to state 'Being Maintained
Plant avt. if fit to use or will be '
dismantled |
Water Supply Sources  |Will be handed over to state ’Being Maintained
govt. if fit to use or will be
dismantled
Gas Pipeline NA
Sewer Line \Will be utilized for neighbouring Being Maintained
project if fit to use or will be
B dismantled
Telephone Cables Will be utilized for neighbouing Being Maintained
project if fit to use or will be
~ [dismantled

Scanned by CamScanner
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dismantled

i underground Tanks  [Will be utilized fc

project if fit to use or will be

for neighbouing  Being Maintained

"Electric Cable ill be utilized

for neighbouing [Being Maintained

I |project if fit to use or will be
dismantled
t’fransforrﬁe‘ﬁ-‘ Wil be utilized for neighbouing _|Being Maintained
! project if fit to use or will be
\1 dismantled
L ‘

Describe if decommissioning, disma
during 2017-18(if any): NA

24. Disposal of Machinery:

I -

ntling or disposal is done of the above items

i 6ecommissioning of Mining Machinery

| and their possible post mining utilization:

25 Safety and Security:

a | safety measures implemented to
\ prevent access to surface

| (barbed wire fencing done):

opening for Underground working

Final Closure Stuge et to be reached

Final Closure Stage yet to be reached

(b | Safety measures implemented 1o
prevent access to surface opening
| for excavation:

Final Closure Stage yet to be reached

¢ | Arrangement made up to the site
l being opened for general public:

D | Sealing of mine entries:

Not open for general Public |

Being Done

26. Economic Repercussions of Closure of Mine

[a TNumber of local residents
employed in the mine:

ol

Compensation given 1o the

Final Closure Stage yet to be reached. Will be|
ssessedat the time of final closure

|

employees concerning their
__| sustenance:

A ron

Cag

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

Being imparted

27. Any other closure activities as per app

roved Mine Closure Plan: NA

4
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2R POsL Loy ,
S ‘4I v onmental Monitoning for 3years (o be gven alter dosng of mine) Final
Closue Stage s yor 1o be reached

The i
0 above information piven is true t the best ol my knowloedye
(Signature of Competent Authonty)

(a] #{18

Name:Shi ALK Smgh
Designation: Project Officer
Date with seal
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To

YEARLY REPORT OF MINE CLOSURE ACTIVITIES

The Coal Contraller,
Office of the Coal Caontroller,
1, Council House Streel,

Kolkata

Sir,

.......... TETULMARI.............

Mine

company as given below:

|

[ 1

!
!

[13

-

Name of the coal/lignite
' mine/block

. a) Type: OPC/UG/Mixed
b) Total life of the mine:

[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 1! July of every year)

Date: #8007 18

Please find herewith the yearly report of Mine Closure Activities for the year 2017-18 ior
of..BHARAT COKING COAL LIMITED. ...............

[TETULMARI Calliery
ldcpwc_n\'f{é 'S

12 Years as per Mine Closure Plan for OCP
| 30 Years as per Mine Closure Plan for UG

| ¢) Balance life of the mine:

: Name of the Owner
Address of the Owner:

i) Leasehold Area of the Mine:
11) Project Area of the Mine:

Mine Closure Plan dpuroved

e S

Fscrow /\ccnunl number;

Name & address of Escrow
Agent:

rClosure Cost deposited for the

| year 2017 18
Cumulative Balance uu.ludlng,
mteresl in the account;
Report beyng su um_ll_@iur
Specmc condmnn‘umpuscd (if
any, by Government agency):

| Reserves of Coal/Lignite(as per

| Mining Plan):
Coal/Lignite actually mined out
dunng last year (2017-18):

| Methad of Mining:

| Area Mined out (Ha):

‘ Area reclaimed
|
|

an (date):

08 Years as per Mine Closure Plan fov ocp
26 Years as per Mine Closure Plan for UG
Shri Deval Gangopadhyay Director (T) P&P |
Koyla Bhawan , Koyla Nagar, Dhanbad-826005
177.50 Ha
i 134.00 Ha

Sgptember 2013

0150100008833
EBank of Baroda, Jharia Road, Dhanbad

Rs. 156.99 Lakhs

Rs. 824.57 Lakhs

i Fi_rogl essive M_irlgﬁlosurq-
NA

(Mining Plan is under preparation)
0.6604 MT

dpen Cast
6.0 Ha. in 2017-18

i) Physical® NIL in 2017.18

i) Biological NIL in 2017 18




16 | Details c')ffaf-f'ofest.ﬂibh:_ '

— — —— — ‘
|17 Wjﬁ anlity_l}/lanaéeme—!rﬁ B r
a) Water bodies available in #I e, Por - B

— | leasehold area:
b} Measures taken for o
Protection:

" (Control of erosion,
sedimentation, siltation, water
treatment, diversion of water

1 | courses if any, measure for

l 1 protection of contamination of

. | ground water from leaching etc

shall be described)

¢) Quantity of water pumped
out from mine/Quarry

.

“1'd) Quality of water (as per test

| 1500in 2017-18

ore, Pond -

[Drain Cleaning, Embankrnér:t‘anci SErenE{henihg |

Monsoon-29177 KLD (As per Mine Closure Plan)
Lean Period-18816 KLD (As per Mine Closure

Mine water qualiw reb(;rt for Cluster V éttache

m
)
I
o
=)
=
"
(2]
o,
5|
m‘
3|
o1
o)
w
c
-
47
w
%
w
=
5l
3

| confronting to the permissible
limit
{ f) Is there any acid mine
‘ Drainage? If yes, the treatment
L | method taken:

|18 | Air Qual:}yﬂanagerﬁghl’_ )

i) Existing air quality
| Parameters:
1) Corrective measures taken
for prevention of air pollution:

19 | waste Management
a) Quantity of overburden
removal:

b) Quantity of Coal/Lignite
l reject generated:
¢) Utilization of Waste Material
| done:
' d) Protective Measures taken
| for prevention of siltation,
erosion and dust generator for
waste material:
e) Quantity of waste material
rehandled/back-filled:
f) Height of dump and its
| stability measures taken:
g) After backfilling if fett out
area is filled with water or not
(at the time of final closure)

7) Parameters of Mine water Within limit as above

Ambient air quality Monitoring Repart Attached
\Regular water sbrmkhri b?hiaurl roads, approac"rr

roads and transportation roads
Controlled Blasting

2493511 Cubic Metre (In 2017-18)

NA
OB Dumping

Proper benching, Slope Maintenance

NILIN 2017-18
Less than 60 M, Slope stability and benching

Final Closure Stage yet to be reached

12




| 20 | Tprp—isgorn! Management T
. a) Top Soil available at site

NA
| b) Utilization of the top soil '
‘ dur_in§201(>— 17
[ 21 a) Coal Beneficiation facilities CHP o
| adopted: , .
b) Maintenance of coal No Coal Washery is present in TETULMARI
! | washeries being done Colliery =
| ) Dﬁism:’{ntlmg of structure of NA
| washery (describe briefly if
L any):

22. Subsidence management (for UG mine}: UG mining is not being done in TETULMARI

(-‘OHI(”V CN° “uf‘\ ‘t\ %%S‘\&m‘@
23. Infrastructure:
’ Existing infrastructural ] Future Utilisation
 facilities available
Roads

B Maintenance

i |18 o
|Will be handed over to state
‘gov(. if fit to use or will be

|dismantled

-

Being Maintained

'_AeriqlT%obgvays INA j Jis o
(iv-nveyqr Belts B iNﬂA}»r - |
Railways 7 _—
i " Bridge, Culverts Will be handed over to state Being Maintained
sovt. if fit to use or will be
i dismantled

Powerlines \Will be utilized for neighbouing Being Maintained

project if fit to use or will be

dismantled }

! Building & Structures Will be handed over to state }Bemg Maintained
govt. if fit to use or will be

b |dismantled = i o
| Water Treatment NA [Being Maintained
Plant

|

|

l |
1

Will be handed over to state

govt. it fit to use or will be

R dismantled .
Gas Pipeline INA

Water Supply Sources .Bemg Maintained

Sewer Line 71\;\I-|ﬂe utilized for nenghbourng ﬁenng M;llr;tiilned

jproject if fit to use or will be
|dismantled

o




| Telephone Cables Will be utilized for neighbouing |Being Maintained
\ project if fit to use or will be
. cii_smant}ed S
| Underground Tanks Will be utilized for neighbouing [Being Maintained
’ project if fit to use or will be
dismantled
— e
Electric Cable Will be utilized for neighbouing J‘Being Maintained
project if fit to use or will be
dismantled
Transformers Will be utilized for nelgﬁbouing Being Maintained
| project if fit to use or will be
dismantled

Describe if decommissioning, dismantling or disposal is done of the above items
during 2017 18(if any): NA

24 Disposal of Machinery:

Decommissioning of Mining Machinery Final Closure Stage vet to be reached
and their possible post mining utilization:

25 Safety and Security:

a | Safety measures implemented to Final Closure Stage yet to be reached

‘ prevent access to surface
opening for Underground working

w (barbed wire fencing done):

1rb Safety measures implemented to Final Closure Stage yet to be reached

prevent access to surface opening

for excavation:

¢ | Arrangement made up to the site Not open for general Public

being opened for general public:

D | Sealing of mine entries: 7 Being Done

| a Number of local residents Final Closure Stage yetﬁto_b;reached. Will be
employed in the mine: assessed at the time of final closure

b Compen—sétfon glver\-io the

NA
employees concerning their
sustenarnce: |

4




C

Vocatlona\ / skill development [Bemg umparled
| training for sustainable income of .
| affected people:

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

28. Post Environmental Monitoring for 3 years (to be given after closing of mine): Final
Closure Stage 1s yet to be reached

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

(Signature of Competent Authority)

AN

N

Name:Shri % L OFFLBUEE?*Y

Designation
Date with seal:




Annexure 14- Satellite based survey report of Land reclamation and restoration of the year 2017
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Annexurel5- Inspection Report of Roadside Gabion Plantation from Shakti Chowk to Mohlidih




Annexure-16 :Groundwater Monitoring station map

GROUNDWATER QUALITY MONITORING STATION LOCATION MAP
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Annexure-17

Groundwater Monitoring Report of Cluster V for 2017-18
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(Assessment year - 2017)
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MARCH - 2018
For
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Prepared by
Hydrogeology Department
Exploration Division
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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 Physiographic Units

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 mm
Dhanbad District - 1271.6 mm

(Source: Rainfall Statistics of India-2016, IMD, Ministry of Earth Sciences)

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-1ll):
Hydraulic Conductivity — upto 0.50 m/day

Transmissivity — 10 - 42 m?/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 Level
Monitoring

Network

Out of total 254 no of monitoring stations 64 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 4 Nos. of Groundwater monitoring well
(Dug Wells) in RCF (CV Area).

Groundwater Levels Below
Ground Level (bgl)

JCF area:

Pre-monsoon —0.67 to 16.28 m ( Avg. 5.61 m bgl) in 2017
Post-monsoon — 0.15 to 06.97 m (Avg. 2.41 m bgl) in 2017
RCF area (part):

Pre-monsoon —1.93 to 5.80 m (Avg. 3.25 m bgl) in 2017
Post-monsoon — 1.63 to 3.78 m (Avg. 2.47 m bgl) in 2017

10

Groundwater Quality

Potable

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 — 77%
(GWRE-2013)




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 1271.60 mm (Rainfall Statistics of India-2016, IMD (Ministry of Earth Sciences), has
been considered. The non-monsoon rainfall in the District is 93.60 mm (Winter-19.5 mm, Pre-monsoon-48.8 mm and Post-
monsoon-25.3 mm) and the monsoon rainfall is 1178.10 mm of total annual rainfall. Monsoon Rainfall is around 92.65% of total

annual rainfall in 2016 in Dhanbad District. Rainfall is the primary source of groundwater recharge.

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-I) 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.



13 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 (51 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 1:50000 (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 to the various coalfield area from

Maithon dam, Damodar River, Jamunia River, Topchachi Lake, etc.



2.0 GROUNDWATER SYSTEM

2.1 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 northern 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.

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 sqg. 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.



2.2 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 varies from

few meters to 50 m. This un-confined aquifer is more potential than deep seated semi-confined to confined aquifer.
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.
2.4 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 m2/day to 41.48 m2/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.



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-I, IIA & 1IB) 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 (February, May, August and November month of 2017)
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:

e Historical GWL with annual fluctuation over the years
e GWL scenario in Non-mining and Mining area (OC/UG mines)

e  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.



3.1 HISTORICAL GROUNDWATER LEVEL

Historical GWL of JCF and part of RCF are given from 2005 to 2017 of CMPDI monitoring stations (total 64 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 | 12.45 3.21

2007 | 0.40 | 19.27 5.66 0.35 8.21 2.87 0.02 | 16.15 2.96

2008 | 0.45 | 18.35 5.42 0.35 | 14.20 3.62 0.03 | 9.22 2.45

2010 | 0.85 | 14.47 5.24 0.10 | 15.88 4.48 0.02 | 5.55 1.54

2012 | 1.27 | 18.68 5.58 0.15 7.80 2.72 0.08 | 13.45 2.96

LL

S 2013 | 0.70 | 19.20 5.65 0.45 8.35 2.77 0.29 | 15.88 3.17
2014 | 0.70 | 16.28 4.92 0.75 | 14.98 3.27 0.25 | 10.15 2.17
2015 | 1.38 | 17.20 6.00 0.45 | 14.58 3.92 0.28 | 7.62 2.15
2016 | 0.78 | 16.73 5.64 0.30 | 12.43 3.19 0.23 | 6.35 2.88
2017 | 0.67 | 16.28 5.61 0.15 6.97 2.41 0.10 | 12.10 3.25
2008 | 5.02 | 10.50 7.59 2.85 4.90 3.71 1.82 | 6.60 3.87
2010 | 2.20 8.85 4.74 2.78 9.58 4.63 0.68 | 1.10 0.89
2011 | 3.57 8.02 4.98 2.50 6.21 3.75 0.55 | 1.90 1.23

_ 2012 | 3.10 7.34 4.59 1.55 7.00 3.66 0.05 | 2.78 0.94

Ei, 2013 | 1.70 9.87 6.54 2.90 8.85 4.71 1.02 | 554 2.84

é 2014 | 3.27 6.48 4.57 2.13 3.03 2.63 0.54 | 3.45 1.94

2015 | 3.38 9.52 5.33 2.68 8.20 5.11 1.06 | 1.32 1.81

2016 | 3.61 | 10.65 6.24 0.90 6.50 3.18 1.63 | 4.40 3.06

2017 | 1.93 5.80 3.25 1.63 3.78 2.47 1.63 | 3.78 0.78




3.2

Depth to water level (DTW) range in different formations with respect of mining and non-mining areas is summarized in the Table

No-2.

GROUNDWATER LEVEL SCENARIO IN NON-MINING/MINING AREA

Table No — 2: Depth to water table

Formation Area DTW (bgl, m) Average GWL (m)

[Year-2017]

Pre-monsoon | Post-monsoon

(Apr/May) (Nov/Dec) Pre- Post-

monsoon
monsoon
Sedimentary | Non-mining 1.85-9.80 1.30-5.45 5.20 2.45
(Gondwana) | Mining ocC 0.75-10.45 0.50-5.43 4.58 2.20
UG 1.21-16.28 0.75-7.40 6.96 291
Metamorphics | Peripheral part of the | 0.67-15.15 0.35-9.65 6.40 3.21
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. No | Formation Area Average hydraulic gradient

1 Sedimentary Non-Mining 15X 103t0 3.5 X103

2 (Gondwana) Mining ocC 7.75X 103 t0 11.82 X 103

3 UG 2X10°%to5 X 103

4 Metamorphics Peripheral part of the | 1.0 X 103to 3.0 X 103
Coalfield




3.3 QUARTERLY GROUNDWATER LEVEL, CLUATER OF MINES (BCCL)

3.3E 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 northern 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 February, April, August & November2017 and the Ground water level data is
enclosed in the table below:

Sl | Well | Location Water level (bgl in meters)

No. | No. Feb’17 | Apr'17 | Aug’17 | Nov’17
1 A-3 | Sijua 0.27 | 0.67 0.57 0.77
2 A-16 | Ekra 245 | 3.65 1.50 2.20

3 A-27 | Tetulmari | 1.95 2.90 0.85 1.25

4 D-23 | Jogta 240 | 2.80 2.20 2.98

Average WL (bgl) 1.77 2.51 1.28 1.80

Ground Water Level (in bgl) varies from 0.27 to 2.45 m during February, 0.67 to 3.65 m during April, 0.57 to 2.20 m during August

and 0.77 to 2.98 m during November within the Core Zone of Cluster-V area.



4.0 GROUNDWATER LEVEL SCENARIO

During the month of February’2017 the depth to water level (in bgl) within 15 nos Cluster of mines varies from 0.10 m to 10.68 m
with an average varies from of 1.32 m to 5.23 m. During the month of April’2017 the depth to water level varies from 0.67 m to
16.28 m with an average varies from 2.51 m to 9.26 m. During the month of August’2017 the depth to water level varies from 0.20
m to 5.17 m with an average varies from 0.43 m to 2.91 m. During the month of November’2017 the depth to water level varies from
0.15 m to 6.97 m with an average varies from 1.23 m to 3.51 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 16.68 m during pre-monsoon’2017 and
maximum upto 6.97 m during post-monsoon’2017. 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-lll.

Monitoring groundwater (quantity & quality) to assess the present condition and resource has been done regularly in the coalfield
areas. Well hydrographs (Annexure-lll) 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, no significant
decline trend 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—IV.
Locations of proposed Piezometers to monitor deeper aquifers in and around active coal mining area in JCF and RCF (part) is

given in Figure No-3.



Table No—4: Groundwater level data Cluster-wise

No. of Water level fluctuation
Sl. | Cluster of
Monitoring Below ground level Formation
No. BCCL
Wells (Feb, Apr, Aug & Nov‘17)
1 | 4 nos. 0.15 to 10.00 m Barakar
2 1 5 nos. 0.60 to 13.23 m Barakar
3 1" 5 nos. 0.551t0 6.38 m Barakar
4 v 5 nos. 0.75t09.05m Barakar
5 \/ 4 nos. 0.27t03.65m Barakar
6 VI 2 nos. 0.10t04.40 m Barakar
7 VII 6 nos. 0.35t08.86 m Barakar
8 VIII 4 nos. 1.48t0 10.45 m Barakar
9 IX 6 nos. 0.751t09.25m Barakar
10 X 4 nos. 0.40t0 8.80 m Barakar
Barakar &
11 Xl 5 nos. 0.55t012.45m
Barren Measure
12 Xl 5 nos. 0.20t0 11.87 m Raniganj
13 XIV 3 nos. 1.04t0 10.03 m Raniganj
Barakar &
14 XV 4 nos. 0.621t016.28 m
Barren Measure
15 XVI 4 nos. 0.80t05.80 m Barakar




5.0 STAGE OF GROUNDWATER DEVELOPMENT

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 77%. 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%). 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 2013, the Block wise data of Dhanbad District is given below:

Table No-5: Block-wise Stage of Groundwater development

Sl Administrative Stage of GW Category
No. Unit Development
District Block
1 | Bokaro Bermo 156.30% Over- exploited
2 | Dhanbad Baghmara | 91.74% Critical
3 | Dhanbad Baliapur 78.24% Semi- Critical
4 | Dhanbad Dhanbad | 107.50% Over- exploited
5 | Dhanbad Jharia 127.0% Over- exploited
6 | Dhanbad Topchachi | 98.45% Critical

e Dynamic Groundwater Resource Assessment (as on 315 March, 2013), CGWB



Table No-6: Cluster-wise Groundwater development scenario

Cluster/ Adminis- Total Water demand (cum/day) Avg. GW level GW level Remarks
. declining trend
Area trative Mine Surface Total Excess (bgl in m)
Blocks/Stage | pjischarge Water Use Or other 2017 2005-2017
use
Oof GW :
Develo- Source (Domestic Pre- Post- Pre- Post-
+Industrial
Pment (SOD) monsoon | monsoon | monsoon | Monsoon
+Others)
Cluster- Bermo 2950 NIL 2123 827 5.21 2.57 NO NO -
|
(SOD:
Over-
exploited)
Cluster- | Baghmara 8350 Jamunia 7265 1085 6.34 2.12 NO NO -
Il river
Cluster- 10,960 NIL 7290 3670 5.90 2.01 NO NO -
Critical)
Cluster- 5900 MADA 5900 NIL 4.97 1.55 NO NO
v
(Damodar
river)
Cluster- 11,025 MADA 9214 1811 2.51 1.80 YES NO Excess
Vv water
stored into
abandoned
uG
Cluster- Dhanbad 4150 MADA 4150 NIL 3.40 1.23 YES YES Artificial
VI recharge
(Damodar structure
fiver) needed
(SOD:
Cluster- Over- 14,920 MADA 14,639 281 3.30 2.00 NO NO
Vil exploited)
Cluster- Jharia 9320 MADA 5474 3846 6.45 3.23 NO NO Excess
VIII water
stored into
abandoned
UG & FF
Cluster- . 12,980 MADA 9714 3266 5.40 3.21 NO NO Excess
IX (SOD water
Over- stored into
exploited) abandoned
UG & FF
Cluster- 11,825 | Damodar 6525 5300 5.74 291 YES NO Excess
water
stored into




abandoned

X river
UG & OC
Cluster- Dhanbad 31,530 MADA & 18,825 | 12,705 472 2.20 NO YES Excess
XI DVC water used
F.P
Cluster- | Baghmara 4774 Damodar 4115 659 7.22 3.51 NO NO -
XIlI river
Cluster- 2600 DVC 1875 725 9.26 2.77 NO NO
XV (SOD:
Critical)
Cluster- 6200 Jamunia 4147 253 8.60 2.60 NO YES Excess
XV river water store
+1800 in surface
waterbodies
(ponds)
Cluster- Nirsa 3380 DVC 2450 930 3.25 2.47 NO NO
XVI
(SOD:Ssafe) (Barakar

river)




6.0

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 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 irrigation 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).

Monitoring of water quality of mine water discharge, local River/nala and domestic water source (dug well/lhand pump wells)

will be continued under routine monitoring (February, May, August & November).



Location of Hydrograph Stations (Dug Wells)

Well Latitude Longitude Well Latitude Longitude
No No

A-3 23°47'53.35" 86919'55.14" B-63 Abandoned due to OCP
A-12 23°48'20.31" 86°16'51.64" B-64 23°48'43.14" N 86°18'44.25" E
A-16 23°46'57.00" 86921'38.57" B-65A 23°48'53.65" N 86°18'11.82" E
A-17 23°%45'09.44" 86922'16.35" B-67 23°43'30.70" N 86°14'01.45" E
A-18 23%44'37.65" 86022'58.90" D-3 23°46'46.31" N 86924'49.30" E
A-19 23%41'12.86" 86923'55.27" D-4 23°44'29.37" N 86924'42.88" E
A-20 23%44'56.64" 86°19'55.35" D-5 23°42'20.05" N 86°24'86.06" E
A-22 23°43'06.65" 86°14'48.53" D-7 23°43'12.08" N 86927'11.89" E
A-23 23°45'06.38" 86015'12.69" D-8 23°44'06.13" N 86927'20.72" E
A-24 23°45'20.44" 86013'45.12" D-23 23°47'20.89" N 86°20'09.96" E
A-25 23°47'06.20" 86°15'27.79" D-25 23°47'03.28" N 86923'29.56" E
A-26 23°46'49.24" 86°18'12.12" D-30 23°48'36.10" N 86921'50.07" E
A-27 23°48'42.55" 86°20'21.80" D-33 23°45'34.62" N 86023'18.50" E
A-28A | 23°47'34.74" 86018'04.18" D-34 23°45'36.50" N 86023'02.45" E
A-29 23°%47'08.02" 86°16'02.72" D-35 23°40'46.54" N 86925'46.33" E
A-32 23%44'15.56" 86°20'43.80" D-36 23°40'19.26" N 86925'18.98" E
A-33 23°44'32.58" 86°16'58.28" D-39 23°43'28.50" N 86°26'0.10" E
A-34 23%42'58.63" 86015'19.31" D-40A 23°43'20.18" N 86925'45.70" E
B-1 23°48'48.06" 86°14'16.87" D-41 23°42'40.00" N 86926'17.20" E
B-14 23°48'00.81" 86°16'25.88" D-43* NA NA
B-15 23%°46'06.92" 86°08'59.30" D-47 23°45'20.59" N 86924'34.86" E
B-21A | 23°45'10.50" 86°09'36.38" D-49 23°44'08.96" N 86926'32.71" E
B-23 23°44'13.05" 86°11'46.56" D-51 23°44'20.86" N 86927'11.37" E
B-24 23%44'26.80" 86°13'09.38" D-55 23°43'58.37" N 86924'07.45" E
B-25 23°44'44.98" 86°13'57.80" D-74 23°41'33.66" N 86°25'06.10" E

Annexure — |



B-32A | 23%45'49.18" N 86013'03.64" E D-77 23°41'00.74" 86022'25.55"
B-48 23%4'35.09" N 86°16'38.30" E D-80 23°46'09.46" 86024'33.08"
B-51 23°47'40.20" N 86°09'11.90" E DB-22 23°43'38.81" 86945'09.00"
B-53 23%45'55.25" N 86°09'35.44" E DB-23 23%43'44.24" 86%45'06.39"
B-53A | - - DB-24 | 23%°%3'53.00" 86945'03.88"
B-59 23°47'59.87" N 86013'37.97" E DB-25 | 23°44'10.75" 86044'35.84"
B-60 23%48'7.87" N 86°15'37.12" E

B-61A | 23°45'59.85" N 86°11'40.80" E

B-62A

23%45'44.15" N

86°11'27.80" E




Details of Hydrograph Stations (Dug Wells)

Well Location M.P. Well Well R.L. Formation Owner Utility
No (agl) Diain | Dept
in m m h (m (G.L)
PP (m)
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 0.45 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 | 11.65 162 | Barakar Govt. Domestic
A-20 Gorbhudih 0.43 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 12.40 203 | Raniganj Govt Domestic
A-24 Pipra Tanr 0.22 1.80 19.55 208 | Raniganj Govt Domestic
A-25 Sinidih 0.22 2.00 | 11.30 | 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 2.00 | 10.80 195 | BM BCCL Domestic
A-34 Bhatdih 0.55 3.50 24.50 162 | Ranigan;j 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

Annexure = lIA



B-21A | Dugdha 0.55 2.10 10.35 220 | Metamorphics | Govt Domestic
B-23 Lohapati 0.26 3.60 10.85 204 | Raniganj Govt Domestic
B-24 Telmuchu 0.67 4.35 10.83 207 | Raniganj Govt Domestic
B-25 Mahuda More 0.10 2.45 8.45 205 | Raniganj Govt Domestic
B-32A | Madhuband 0.80 4.30 8.60 205 | Barakar BCCL Domestic
B-48 Mahuda 0.65 2.10 11.50 181 | Ranigan;j Mosque Domestic
B-51 Taranga 0.00 2.50 5.75 215 | Metamorphics | Bisun Irrigation
B-53 Karmatanr 0.58 2.70 13.25 195 | Barakar Govt Domestic
B-53A | Karmatanr-
Damoda OCP

B-59 Khodovaly 0.60 2.40 9.30 202 | Barakar BCCL Domestic
B-60 Bahiyardih 0.77 3.00 | 15.60 196 | Barakar BCCL Domestic
B-61A | Kesargora 0.48 2.00 11.20 201 | Barakar BCCL Domestic
B-62A | Sadariyadih 0.15 3.10 9.50 188 | Barakar Govt Domestic




Details of Hydrograph Stations (Dug Wells)

Well Location M.P. Well Well R.L. Formation Owner Utility
No (agl) Diain | Dept
inm m h (m (G.L)
bmp) m)
B-63 West Mudidih | 0.60 1.70 3.35 196 Barakar BCCL Domestic
B-64 Keshalpur 0.65 1.10 3.40 195 Barakar BCCL Domestic
B-65A | Jhinjipahari 0.95 2.20 12.40 | 196 Barakar Shiv Domestic
Temple
B-67 Simatanr 0.55 2.20 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 5.73 218 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 | 0.60 2.75 5.60 219 Barakar Govt Domestic
D-30 Borkiboa 0.70 2.00 5.60 221 Talchir H.Kumbhakar | Domestic
D-33 Kustore-4 0.55 1.85 3.45 196 Barakar BCCL Domestic
D-34 Kusunda-7 0.60 1.50 3.45 201 Barakar BCCL Domestic
D-35 Patherdih 0.40 2.00 11.20 | 160 Barakar BCCL Domestic
D-36 Sudamdih 0.90 2.00 6.20 141 Barakar BCCL Domestic
D-39 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 0.45 2.20 8.90 200 Metamorphics | Govt Domestic
D-47 Parastanr 0.45 3.20 23.80 | 206 Barakar BCCL Domestic
D-49 Goluckdih 0.55 1.80 6.15 192 Barakar BCCL Domestic
D-51 Chankuiya 0.55 3.70 11.90 | 197 Barakar BCCL Domestic
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D-55 Hariladih 0.48 2.80 11.80 | 184 Barakar Gowvt Domestic
D-74 Bhulan Barari | 0.10 1.60 12.80 | 173 Barakar Gowvt Domestic
D-77 Rohoniatanr 0.40 3.15 6.70 156 Barakar Govt Domestic
D-80 Bastacolla 0.70 2.50 2495 | 219 Barakar Govt Domestic
DB-22 | Nichebasti 0.67 2.40 10.65 | 121 Barakar Gowvt Domestic
DB-23 | Dahibari OC 0.70 2.30 8.00 - 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

Abn.: Abandoned

G.L.: Ground Level

R.L.: Reduced Level
b.g.l.: Below Ground Level

bmp: Below Measuring Point BM: Barren Measure

W.L.: Water Level m: Meter

a.g.l.: Above Ground Level




Historical Water Level data of Hydrograph Stations

Annexure — 1B

Water level below ground level (bgl) in meters
Well No [ May, Nov, May, May, | Nov, [ May, | Nov, [ May, Nov, | May, | Nov, | May, Nov, May, | Nov,
10 10 11 12 12 13 13 14 14 15 15 16 16 17 17
A-3 4.71 3.57 4.77 425 | 1.87 | 447 | 4.45 4.67 237 | 3.70 | 3.42 | 4.87 0.47 0.67 | 0.77
A-12 282 | 160 | 280 | 280 | 1.30 | 3.00 | 1.17 | 245 14| 300 | 268 | 250 | 070 | 255 | 0.85
A-16 417 | 190 | 580 | 353 | 160 | 3.80 | 3.35 5.5 29 | 555|417 | 585 | 3.15 | 3.65 | 2.20
A-17 2.39 2.37 2.24 252 | 234 | 232 | 154 2.19 191 | 3.79 | 264 | 2.44 2.69 244 | 2.24
A-18 2.49 0.94 2.49 259 | 090 | 2.87 | 0.91 1.76 119 | 284 | 1.29 | 1.14 0.89 1.29 | 0.99
A19 3.61 2.81 9.61 | 246 | 7.46 | 4.46 3.00 275|305 | 275 | 7.81 4.11 6.37 | 2.45
A-20 7.42 1.87 7.87 7.17 | 1.57 | 6.47 | 0.67 3.97 255 | 459 | 293 | 7.49 3.50 4.27 | 1.77
A22A 1.90 | 1.05 | 1.79 | 1.00 1.50 20320 | 1.96 | 3.25 1.75 4.27 | 1.77
A-23 10.67 | 11.07 | 11.92 | 9.87 | 4.75 | 10.57 | 5.82 8.76 6.82 | 11.3 | 9.37 | 11.87 | 8.13 6.40 | 1.50
A-24 14.47 | 15.88 | 18.28 | 18.68 | 5.23 | 16.01 | 3.25 | 16.28 | 14.98 | 17.2 | 145 | 16.62 | 12.43 | 11.87 | 6.97
A-25 723 | 510 | 6.83 | 10.23 | 443 | 10.23 | 298 | 7.03 | 528 | 7.78 | 585 | 7.43 | 458 | 6.38 | 2.88
A-26 7.77 3.95 9.18 8.76 | 428 | 7.56 | 4.28 7.71 458 | 7.73 | 3.18 | 8.93 4.48 528 | 2.53
A-27 1.98 1.42 3.00 213 | 110 | 162 | 1.25 1.63 155 | 440 | 3.95 | 4.85 1.80 290 | 1.25
A28A 329 | 273 | 390 | 290 | 245 | 335 | 245 | 329 | 191 | 435|360 | 335 | 147 | 430 | 155
A-29 3.80 550 | 9.30 | 142 | 6.95 | 1.67 33| 235|455 |460| 592 | 6.96 | 440 | 1.30
A-32 1.95 1.35 2.30 219 | 1.10 | 245 | 1.95 3.15 245 | 441 | 213 | 4.75 2.10 3.15 | 155
A-33 3.03 1.85 3.07 525 | 1.25 | 4.13 | 1.80 4.08 157 | 491 | 1.97 | 5.75 2.60 6.45 | 1.55
A-34 2.85 3.77 2.90 6.95 | 290 | 6.21 | 2.50 4.45 445 | 840 | 481 | 4.75 445 | 12.45 | 4.45
B-1 2.43 1.73 1.78 208 | 1.73 | 153 | 1.83 2.43 1.81 | 3.28 | 2.75 | 3.58 1.93 2.33 | 0.85
B-14 1.35 1.09 2.49 134 | 142 | 1.74 | 145 3.24 444 | 294 | 229 | 2.44 0.47 294 | 1.84
B-15 1.40 1.38 1.37 1.27 | 045 | 1.20 | 0.55 0.95 1.45 | 150 | 0.45 | 1.85 0.55 485 | 0.15
B21A 9.15 5.65 7.60 9.00 | 5.05 | 8.01 | 4.95 9.54 3.7 | 737 | 465 | 555 4.50 8.85 | 5.65
B-23 6.14 3.56 9.14 3.71 | 1.74 | 5.27 | 1.39 6.57 274 | 7.86 | 4.29 | 6.81 2.41 7.74 | 2.14
B-24 945 | 4.95 | 10.33 309 | 888 |283| 940 | 221 | 10.0 | 5.78 | 10.63 | 4.28 | 10.03 | 4.03
B-25 588 | 7.00 | 835 | 835 | 260 | 7.08 | 215 | 582 | 5.15 | 6.88 - 7.05 | 1.70 | 6.70 | 1.40
B32A 6.50 4.32 7.80 7.75 | 3.22 | 6.25 | 2.68 8.33 205 | 755 | 3.32 | 6.95 3.07 6.95 | 2.80
B-48 4.10 575 | 543 | 385 | 469 |320| 638 | 435|790 |542| 935 | 460 | 7.70 | 4.15
B-51 394 | 238 | 395 | 360 | 205 | 335 | 249 | 209 | 198|465 | 340 | 490 | 3.18 | 498 | 255




B-53 1.77 1.72 1.67 6.97 | 1.42 | 4.15 | 1.12 3.39 | - 5.58 | 2.82 | 4.70 1.45 4.02 | 1.92
B-59 6.75 1.00 8.25 6.90 | 0.60 | 7.56 | 0.30 2.65 1.0 | 412 | 1.60 | 4.40 0.50 5.40 | 0.60
B-60 10.56 | 5.24 | 11.44 | 10.18 | 5.13 | 11.29 | 5.23 9.82 459 | 9.21 | 5.28 | 10.33 | 5.03 | 13.23 | 3.18
B61A 4.96 3.36 | 10.72 | 5.42 | 240 | 8.17 | 2.02 6.93 3.57 | 6.15 | 452 | 6.58 3.87 2.57 | 0.82
B62A 8.37 7.90 8.85 785 | 490 | 7.73 | 4.63 8.83 585 | 9.10 | 5.21 | 9.30 4.95 8.15 | 4.35
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Historical Water Level data of Hydrograph Stations

Water level below ground level (bgl) in meters

Well
No May, Nov, | May, May, | Nov, | May, | Nov, | May, | Nov, | May, | Nov, | May, | Nov, | May, | Nov,
10 10 11 12 12 13 13 14 14 15 15 16 16 17 17
B-63 1.03 1.00 1.05 1.09 1.32 | 0.80 092 | 246 | 140 | 244 - - -

1.22

B-64 0.79 1.05 0.85 1.05 | 1.00 | 1.35 | 0.85 0.7 ] 115)| 138 | 095 | 235 | 055 | 1.25 | 0.85

B65A | 11.45 | 3.39 9.65 | 11.45 | 1.73 | 10.11 | 1.82 | 10.45 24| 782 | 587 | 715 | 268 | 9.05 | 1.25

B-67 | 11.00 | 10.69 | 11.25 | 855 | 6.50 | 9.73 | 531 9.80 | 3.72 | 923 | 553 | 9.53 | 430 | 10.00 | 2.15

D-3 3.15 2.55 2.55 293 | 1.80 | 3.45 | 1.68 254 | 211 | 425 | 225 | 235 | 190 | 215 | 2.30

D-4 2.61 1.46 151 194 | 091 | 241 | 0.98 123 | 091 | 241 | 127 | 1.21 | 1.36 | 1.21 | 1.46

D-5 9.05 6.65 9.05 9.50 | 6.45 | 9.32 | 459 9.0 78| 937 | 833 | 940 | 6.40 | 7.90 | 5.20

D-7 9.23 9.33 6.08 | 583 | 7.19 | 4.63 528 | 553 | 825 | 561 | 753 | 403 | 7.33 | 2.88

D-8 6.85 6.73 7.75 6.15 | 3.75 | 6.65 | 2.85 7.73 | - 6.24 4.38 8.00 3.43 5.15 1.85

D-23 5.85 4.85 6.80 6.00 | 3.30 | 6.60 | 1.20 6.38 24| 655 | 348 | 570 | 1.63 | 2.80 | 2.98

D-25 5.10 2.30 4.70 520 | 3.65 | 426 | 3.45 4.42 29| 448 | 245 | 240 | 1.90 | 2.40 | 1.20

D-30 2.90 2.23 5.10 3.88 | 1.80 | 4.38 | 3.08 4.17 33| 455 | 315 | 445 | 3.20 | 440 | 1.25

D-33 0.94 0.70 0.95 2.85 | 0.35 | 1.80 | 0.45 172 | 035 | 225 | 110 | 250 | 195 | 0.75 | 0.75

D-34 2.85 2.65 2.85 235 | 250 | 250 | 213 280 | 030 | 255 | 1.45 | 230 | 0.30 | 0.80 | 0.55

D-35 7.30 6.15 8.20 8.05 | 555 | 7.70 | 4.10 694 | 6.15 | 9.80 | 790 | 952 | 6.45 | 8.80 | 3.60

D-36 0.85 0.10 1.95 155 | 0.15 | 1.28 | 0.80 182 | 075 | 166 | 1.13 | 0.78 | 095 | 1.30 | 0.70

D-39 4.75 3.40 5.05 5.05 | 3.65 | 3.98 | 2.50 503 | 225 | 500 | 261 | 218 | 265 | 6.17 | 4.75

D40A | 2.50 1.65 1.95 245 | 1.70 2.25 235 | 245 | 3.07 | 245 | 140 | 0.85 | 145 | 1.35

D-41 1.60 1.55 1.55 150 | 150 | 172 | 1.35 320 | 1.35| 265 | 232 | 1.30 | 1.52 | 140 | 1.20

D-43 7.95 4.95 7.65 7.05 | 400 | 6.23 | 4.05 6.0 | 475 | 661 | 505 | 820 | 335 | 7.50 | 3.60

D-47 2.95 2.75 4.35 195 | 212 | 260 | 2.97 80| 237 | 960 | 3.60 | 3.18 | 295 | 3.15 | 2.85

D-49 1.40 181 1.55 160 | 1.65 | 1.30 | 1.45 251 | 165 | 355 | 235 | 245 | 1.72 | 270 | 2.05

D-51 | 11.03 | 8.93 | 10.85 | 10.00 | 7.85 | 8.94 | 8.35 9.60 | 9.05 | 10.48 | 9.15 | 11.15 | 6.45 | 10.45 | 543

D-55 4.62 2.44 5.97 193 | 1.82 | 3.90 | 145 195 | 207 | 6.15 | 157 | 252 | 3.62 | 6.42 | 2.37

D-74 4.04 3.80 4.05 495 | 3.60 | 455 | 341 5.0 40 | 10.05 | 7.20 | 7.73 | 5.00 | 9.25 | 3.85

D-77 6.40 6.30 6.30 6.50 | 475 | 479 | 5.10 6.23 6.0 | 644 | 560 | 460 | 290 | 6.50 | 4.90

D-80 | 19.20 | 3.05 | 17.45 | 14.20 | 3.35 | 15.25 | 3.32 133 | 3.15| 1097 | 3.35 | 655 | 415 | 865 | 3.70




May, | Nov, | May, | Nov, | May, | Nov, | May, | Nov, | May, | Nov, | May, | Nov, | May, | Nov,
RCF (part)
11 11 12 12 13 13 14 14 15 15 16 16 17 17
DB22 2.90 2.23 243 | 2.38 | 8.18 | 2.64 6.48 | 3.03 | 459 | 353 | 538 | 333 | 193 | 1.63
DB23 3.25 2.70 290 | 233 | 5.05 | 3.10 395 | 213 | 338 | 6.04 | 530 | 0.90 | 2.05 | 1.90
DB24 8.25 -| 845 | 952 | 820 | 10.65 | 6.50 | 5.80 | 3.78
DB25 4.03 2.13 3.96 | 1.18 | 1.33 | 2.53 327 | 273 | 383 | 268 | 3.61 | 1.98 | 3.23 | 2.58
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HYDROGRAPHS OF CGWB PERMANENT OBSERVATION STATIONS

Pre and Post--Monsoon Water Level Trends
Station: Jharia, WELL NO - BDD-01, Dist: Dhanbad, Jharkhand
(Permanent Observation well of CGWB)
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Pre and Post--Monsoon Water Level Trends
Station: Mahuda, WELL NO - BDD-07, Dist: Dhanbad, Jharkhand
(Permanent Observation well of CGWB)
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HYDROGRAPHS OF CGWB PERMANENT OBSERVATION STATIONS

Pre and Post--Monsoon Water Level Trends

Station: Katras, WELL NO - BDD-10, Dist: Dhanbad, Jharkhand

(Permanent Observation well of CGWB)
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Pre and Post--Monsoon Water Level Trends
Station: Sindri , WELL NO - BDD-11, Dist: Dhanbad, Jharkhand

(Permanent Observation well of CGWB)
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GROUNDWATER SAMPLE LOCATION DETAILS

Sampling month: February, June, September & December month of assessment year’2017

Annexure — IV

Ground Sampling Date
Sl Name of Duﬁ
Water we Location
No Cluster Feb’17 June’17 Sep’17 Dec’17
sample (CMPDI)
1 | CLUSTER-] | GW-1 B-15 BERA VILLAGE 18.02.17 | 13.06.17 | 01.09.17 | 04.12.17
CLUSTER- 18.02.17 | 13.06.17 | 01.09.17 | 04.12.17
2 ! GW-2 B-59 | KHODOVALY VILLAGE
3 | CLUSTER- | Gw.3 A.2g | GOVINDPUR,AMBAGAN 18.02.17 | 13.06.17 | 01.09.17 | 04.12.17
1l VILLAGE
CLUSTER- 18.02.17 | 13.06.17 | 01.09.17 | 04.12.17
4 v Gw-4 B-63 | KESHALPUR, BATIGHAR
CLUSTER- 18.02.17 | 13.06.17 | 01.09.17 | 04.12.17
5 v GW-5 D-30 | BORKIBOA VILLAGE
CLUSTER- 18.02.17 | 13.06.17 | 01.09.17 | 05.12.17
6 Vi GW-6 D-25 | GODHUR MORE
2 | CLUSTER- | Gw.7 D-80 | DHANSAR MINE RESCUE | 17.02.17 | 14.06.17 | 02.09.17 | 05.12.17
Vil STN.
CLUSTER- 17.02.17 | 14.06.17 | 02.09.17 | 05.12.17
8 Vil GW-8 D-49 | NEAR GHANOODIH OC
CLUSTER- 17.02.17 | 14.06.17 | 02.09.17 | 05.12.17
9 X GW-9 D-5 JEALGORA, NEAR P.O.
10 | CLUSTER- | c\w.10 | D-35 | PATHERDIHRLY. 17.02.17 | 14.06.17 | 02.09.17 | 05.12.17
X COLONY
CLUSTER- 18.02.17 | 13.06.17 | 01.09.17 | 04.12.17
11 " GW-11 | A-32 | MONNIDIH BAZAR
CLUSTER- 18.02.17 | 13.06.17 | 01.09.17 | 04.12.17
12 il GW-13 | A-23 | MACHHAYARA
CLUSTER- 18.02.17 | 13.06.17 | 01.09.17 | 04.12.17
13 IV GW-14 | B-23 | LOHAPATTI VILLAGE




- 18.02.17 | 13.06.17 | 01.09.17 | 04.12.17
14 CLU)?JER GW-15 | B-32A | MADHUBAND VILLAGE

- 17.02.17 | 14.06.17 | 02.09.17 | 05.12.17
15 CLU)?\;ER GW-16 | D-22 | DAHIBARI,NICHE BASTI

Abbreviations

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




Annexure 18- Analysis report of Mine water discharge by CMPDIL at
JSPCB

the monitoring point fixed in consultation with

STRICTLY RESTRICTED

"OR COMPAN : ONLY RES' ED
The information given in this report is not to be
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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 environment around us. In accordance with the quality of these
attributes appropriate strategy is to be developed to control the pollution level within the
permissible limits. One of these major attributes is water.

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
23037' N to 23°52' N latitudes and 86°09' E to 88°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
MoEFCC while granting environmental clearance of project, consent letter issued by the
respective SPCB's, and other statutory requirements.

2.0 Sampling location and rationale

2.1 Water sampling stations

The Water sampling stations were selected for mine sump water, drinking water supply,
wells/ Hand pump water & also surface water samples.

3.0 Methodology of sampling and analysis

3.1 Water quality

Water samples were collected“as per standard practice. Effluent samples were
analyzed for 25 parameters on quarterly basis. The drinking and Surface water samples
were collected and analyzed for 25 and 17 parameters, respectively, on quarterly basis.
Thereafter the samples were preserved and analyzed at the Environmental Laboratory
at CMPDI (HQ), Ranchi. " R - 3

4.0 Results and interpretations

4.2 Water quality

The test results indicate that the major parameters compared with MoEFCC
Gazette Notification No. GSR 742(E) dt 25.09.2000 Standards for Coal Mines,
IS.10500/2012 (Drinking water) and IS: 2296 (Surface water), are with in permissible
limits. )
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3.3

CHAPTER - Il

WATER QUALITY MONITORING

Location of sampling sites
(Refer Plate No. - 1)

X)
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Walter samples were collected as per standard practice. Effluent samples were
analyzed for 25 parameters on quarterly basis and for 27 parameters on half yearly
basis. The drinking and Surface water samples were collected and analyzed for 25
and 17 parameters respectively, on quarterly basis. Thereafter the samples were
preserved and analyzed at the Environmental Laboratory at CMPDI (HQ), Ranchi

Drinking water quality at Mine Discharge of Nichitpur

Drinking water quality at Mine Discharge of Loyabad UG.

Drinking water quality at Mine Discharge of Mudidih

Drinking water quality at Mine Discharge of Tetulmari

Drinking water quality at Mine Discharge of Kanka}lee

Drinking water quality at Mine Discharge of Sendra Bansjora OC.
Drinking water quality at Nichitpur Village (DWS5)

Surface water quality at U/S of Jarian Nala (SW12)

Surface water quality at D/S of Jarian Nala (SW13)

Surface water quality at U/S of Ekra Nala (SW15)

Methodology of sampling and analysis

Results & Interpretations

The results are given in tabular form along with the applicable stand
compared with Schedule - VI, effluent prescribed by MoEF&CC. Results show that

most of the parmeters are within the permissible limits.

ards. Results are
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CHAPTER - |
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.

Bharat Coking Coal Limited (BCCL), a subsidiary company of Coal India Limited (CIL) is
-operating UG Mines and Opencast Mines in Jharia Coalfield (JCF). The Jharia Coalfield

. (JCF) having an area of 450 Sq.KM. . . »

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. CMPDIL has trained manpower and well
equipped laboratory to carry out monitoring, analysis and R&D work in the field of
environment. * * = '

.1 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),
Sendra Bansjora colliery (Mixed), Kankanee colliery (Mixed), Bansdeopur colliery
(Mixed) and Loyabad 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.

2 The Cluster-V is desigfned to produce 4.854 MTPA (normati.ve) 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, Farest 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
11 February, 2013.

In compliance of these conditions the Environmental Monitoring has been carried out &
report prepared for submission to MOEF&CC & SPCB.and other statutory authorities.




Name of the Company: Bharat Coking Coal Limited Year
Name of the Cluster :

WATER QUALITY
(MINE EFFLUENT- ALL PARAMETERS)

Cluster -V

. 2017-18.

PERIOD: Q. E. MARCH-2018.

Type of Sample: Mine Discharge Water Sample Name of Mine LOYABAD UG
Testing Protocol: As per DW Standards (1S- 10500) Date of Sampling: 05-03-18
K 3 Detection Permissible
meter S
No Paramet Test Result Limit Limit Method of Testing
| Boron (as B), mg/l, Max <0.02 0.02 0.5 APHA, 22* Edition ,Carmine
2 Colour,in Hazen Units 3 | 35 APHA, 22° Edition .Pt-Co. Méthod
k] Calcium {as Ca), mg/l, Max 34 1.60 75 IS-)O%;O:I”I.
A
4 Chlonde {as Cl), mg/l, Max 54 2.00 250 1S-3025/32:1988, R-2007,
Argentometric
S Copper (as Cu), mg/l, Max <0.001 0.001 0.05 15 3025/42 1 1992
- - . _R.2009, AAS-Flame
O Fluonde (as F) mg/l, Max 0.54 0.02 1.0 APHA., 22™ Edition , SPADNS
7 Free Residual Chlorine, <0.02 0.02 0.2 APHA, 22™ Edition,
mg/l, Min DrD
8 Y| lron (as Fe), mg/l, Max = <0.06 . 0.06 03 o 18 3025 /53 2003,
s R : 2009 , AAS-Flame
9 Lead (as Pb), mg/l, Max <0.005 0.005 0.01 APHA, 22" Edition. AAS-GTA
10 | Manganese (as Mn), mg/l, 0.02 0.02 0.1 15-3025/59:2008,
Max AAS-Flame
11 Nitrate (as NOs), mg/l, Max 19.3 0.5 45 APHA. 22¥ Edition,
¥ UV-Specirphotometric
12 | Odour Agreeable Qualitative Agreeable 1S 3025 /05:1983, R-2012, Qualitative
13 | pH value 7.84 25 6.5108.5 1S-3025/11:1983, R-1996.
s Electrometric
14 Phenolic compounds <0.001 0.001 0.001 APHA, 22~ Edition,4-Amino
(as CelisOH), mp/l, Max Autipyrine
15 | Selenium (as Se), mg/l, <0.002 0.002 0.00 APHA, 22" Edition, AAS-GTA
Max
16 | Sulphate (as SOs) mg/l, 56 2.00 * 200 APHA, 12 Edition, Turbidity
Max
17 | Taste Acceptable Qualitative Acceptable APHA, 227 Edition. Taste
18 Total Alkalinity (caco3),, 192 4.00 200 15-3025/23:1986,
mg/lsMax o 2 Titration
19 | Total Arsenic (as As), mg/l, <0.002 0.002 0.01 15 3025/ 37:1988
Max R 2003, AAS-VGA
20 | Total Chromium (as Cr), <0.04 0.04 0.05 1S-3025/52:2003, AAS-Flume
my/l, Max
21 Total Dissolved Solids, 622 25.00 500 1S 3025 /16:1984
mg/l, Max R : 2006, Gravimetric
22 | Total Hardness (cac03), 465 4.00 200 15-3025/21:1983,
mg/l, Max R-2002, EDTA
23 Turbidity, NTU, Max 2 1.0 1 15-3025/10- 1984 R-1996,
: Nephelometric
24 | Zinc (as Zn), mg/l, Max 0.07 0.01 5.0 153025/ 49 : 1994,
= R : 2009, AAS-Flame
25 | Nickel as Ni, mg/l Max <0,005 0.005 0.02 _ 153025749 : 1994,
R - 2009, AAS-Flame
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Analysed By
JSA/SAISSA

All values are expressed in mg/lit unless specified.

ChecRed By

Lab In Charge
RI-Z, CMPDI, Dhanbad
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Approved By
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R1-2, CMPDIL, Dhanbad




Name of the Company: Bharat Coking Coal Limited Year

WATER QUALITY
(MINE EFFLUENT- ALL PARAMETERS) .

: 2017-18.

Name of the Cluster: Cluster -V PERIOD: Q. E. MARCH-2018.
Type of Sample: Mine Discharge Water Sample Name of Mine NICHITPUR
Testing Protocol: As per DW Standards (IS- 10500) Date of Sampling: 12-03-2018
sl ) Detection Permissible :
Parameter
No m Test Result Limit Limit Method of Testing
| Boron (as B), mg/l, Max <0.02 0.02 0.5 i APHA, 22%Edition Carmine
2 Colour.,in Hazen Units 4 1 5 APHA, 22% Edition ,P1,-Co, Mcthod
3 | Calcium (as Ca). mg/I, Max 28 1.60 75 15-3025/40:1991.
EDTA
4 Chloride (as CI), mg/l, Max 44 2.00 250 15-3025/32:19%8, R-2007,
Argentometric
5 Copper (as Cu). mg/l, Max <0.001 0.00) 0.05 1S 3025742 ; (992
- 4 b R : 2009, AAS-Flame
6 Fluoride (as F) mg/l, Max 0.61 0.02 1.0 APHA. 22*'Edilion . SPADNS
7 | Free Residual Chlorine, <0.02 0.02 0.2 APIA, 22 Edition,
me/l, Min D
8 Iron (as Fe), mg/l, Max <0.06 0.06 0.3 . 1S 3025 753 - 2003%
R 20014, AAS-Flame .
9 Lead (as Pb), mg/l, Max <0.,005 0.005 0.01 APHA. 22" Edition. AAS-GTA
10| Manganese (as Mn), mg/l, 0.059 0.02 0.1 1S-3025/59.200%,
Max AAS-Flame
[T | Nitrate (as NOs), mg/l, Max 184 0.5 45 APHA, 22™ Edition,
UV-Speetrph
12 | Odour Agreeable Qualitative Agrecable 1S 3025 M5:1983, R-2012. Qualitative
13 | pH value 7.94 25 6.5t08.5 IS-3025/1 T/ 19R3, R-1996,
Electirometric
|4 Phenolic compounds <0.001 0.001 0.001 APHA, 22™ Edition,4-Amina
| (as CeH:OH), my/l, Max Autipyrine
I5 | Sclenium (as Se), mg/l, <0.002 0.002 0.01 (APHA, 22" Edition, AAS-GTA
Max
16 | Sulphate (as SO4) mg/l, 106 z 2.00 200 APHA, 227 Edion Turbidity
Max
17 | Taste Acceptable Qualitative Acceptable APHA, 22 Edition. Tastc
18 | Total Alkalinity (cic03),, 124 4.00 200 18-3025/23. 1986,
mg/l. Max, . P i P Titeation P
19 Total Arsenic (as As), mg/l, <0.002 0.002 0.01 IS 3025/ 171988
Max R : 2003, AAS-VGA
20 | Total Chromium (as Cr), <0.04 0.04 0.05 15-3025/52:2003, AAS-Flame
mg/l, Max
21 Total Dissolved Solids, 718 25.00 500 1S 3035716 1984
mg/l, Max R : 2006, Gravimetric
22 Total Hardness (caco3), 408 4.00 200 ) 15-3025/21-1983,
mg/l, Max R-2002, EDTA
23 | Turbidity, NTU, Max 5 1.0 1 1S-3025/10:1984 R-199¢,
> Nephelometric
24 | Zinc (as Zn), mg/l, Max 0.05 0.01 5.0 1S 3025749 : 1994,
- - R : 2009, AAS-Flame
25 | Nickel as Ni, mg/l Max - <0.005 0.005 0.02 15 3025/49 ; 1994,
: R : 2009, AAS-Flame

o e g
Annlyscd By
JSA/SA/SSA

RI-2, CMPDI, Dhanbad

All values are expressed in mg/lit unless specified.
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Checfed By
Lab In Charge

Approved By

HODMining/Environment)
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WATER QUALITY
(MINE EFFLUENT- ALL PARAMETERS)

. 2017-18.

Name of the Company: Bharat Coking Coal Limited Year

Name of the Cluster : Cluster -V PERIOD: Q. E. MARCH- 2018.
Type of Sample: Mine Discharge Water Sample Name of Mine Mudidih
Testing Protocol: ) As per DW Standards (IS- 10500) Date of Sampling: 05-03-2018
Si. | Detection Permissible
Parameter Te 2
No | _ st Result Limit Limit Method of Testing
| Boron (as B), mg/l, Max <0.02 0.02 0.5 APHA. 22" Edition .Carmine
2 Colour,in Hazen Units 3 ] 5 APHA, 227 Ediion ,P1.-Co. Method
3 Calecium (as Ca), mg/l, Max 20 . 1.60 - 75 15-3025/40:1991,
2l — EDTA
4 Chlonide (as Cl), mg/l, Max 28 2.00 250 1530251321955, R-2007,
—— Alxtnlnn‘l":
5 | Copper (as Cu), mg/l, Max <0.001 0.001 0.05 1S 3025/42 - 1992
R . 2009. AAS-Tlame
6 Fluoride (as F) mg/l, Max 0.67 0.02 1.0 APHA, 22" Edition , SPADNS
7 © | Free Residual Chlorine, * <0.02 002 02" APHA, 22" Edition,
mg/l, Min DPD
8 Iron (as Fe), mg/l, Max <0.06 0.06 0.3 1S 3025753 - 2003,
R 2009 . AAS-Flanw
Y Lead (as Pb), mg/l, Max <0.005 0.005 0.0] APHA, 22" Edition. AAS-GTA
10 Manganese (as Mn), mg/l, <().02 0.02 0.1 15-3025/59:2006,
Max 7 AAS-Flame
11 | Nitrate (as NO)), mg/l, Max 132 0.5 45 APHA, 22% Edition,
UV.Spectrphotometric
12 | Odour Agreeable Qualitative Agreeable 1573025 105:1953, R-2012, Qualitative
13 pH value 7.69 25 6.510 8.5 1S-3025/11:19K3. R-1996,
Electrometric
14 Phenolic compounds <0.001 0.001 0.001 APHA, 227 Edilion 4-Amino
(35 CoHLOH), mp/l, Max - Autipyrine
15 Selenium (as Se), mg/l, <0.002 0.002 0.0] APHA, 22" Edilion, AAS-GTA
Max
16 Sulphate (as SOz) mg/l. 48 2.00 200 APHA, 22 Edition. Turbidity
Max
17 | Taste Acceptable Qualitative Acceptable APHA, 22" Edition. Taste
18 | Total Alkalinity (cacos),, 132 4.00 200 15-3025723:19R6,
myl‘ Max Titration
19 Total Arsenic (as As), mg/l, <0.002 0.002 0.01 1S 3025/ 17-[98%
o Max = o " R 2003, AAS-VGA
20 Total Chromium (as Cr), <0.04 0.04 0.05 15-3025/52:2003, AAS-Flame
mg/l, Max
21 Total Dissolved Solids, 629 25.00 500 153025 /16,1984
mg/l, Max R : 2006, Gravimetric
22 | Total Hardness (c.co3), 437 4.00 200 1S3025721 1983,
mgjl, Max R-2002. EDTA
23 Turbidity, NTU, Max 5 1.0 ] 1S-3025/10:1934 R-1396.
. Nephelometnic
24 Zinc (as Zn), mg/l, Max 0.04 0.0] 5.0 1S 3025749 1994,
X K R : 2009, AAS-Flame
25 | Nickel as Ni, mg/l Max <0.005 0.005 0.02 1S 3025745 ; 1994,
| R : 2009, AAS-Flame

e W TG

Anulysed By

TUSATSASSA

Lab In Charge

RI-2, CMPDI, Dhanbad

"

All values are expressed in mg/lit unless specified.
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WATER QUALITY
(MINE EFFLUENT- ALL PARAMETERS)

Name of the Company: Bharat Coking Coal Limited Year : 2017-18.

Name of the Cluster: Cluster -V PERIOD: Q. E. MARCH-2018.
Type of Sample: Mine Discharge Water Sample Name of Mine Mudidih
Testing Protocol: As per DW Standards (IS- 10500) Date of Sampling: 05-03-2018
Sl Detection Permissible 5
No El;ameter Test Result Limit Limit Method of Testing
1 Boron (as B), mg/l, Max <0.02 0.02 0.5 APHA. 22™ Edution Carnune
2 Colour,in Hazen Units 3 1 5 APHA, 227 Edition ,P1 -Co. Method
3 [ Calcium (as Ca), mg/l, Max 20 * 160 75 15-3025/40:1991,
EDTA
4+ | Chloride (as Cl), mg/l, Max 28 = 2.00 250 15-3025/32:198%, R-2007,
Arg
5 | Copper (as Cu), mg/l, Max <0.00] 0.001 0.05 1S 3025/42 - 1992
R 12009, AAS-Flame
6 Fluoride (as F) mg/l, Max 0.67 0.02 1.0 APHA, 22" Edition . SPADNS
7 Free Residual Chlorine, T <0.02 0.02 0.2 APHA. 22~ Edition.
mg/l, Min DPD
8 Iron (as Fe), mg/l, Max <0.06 0.06 0.3 1S 3025 /53 : 2003,
R: 2008  AAS-Flame
=19 Lead (as I'b), mg/l, Max <0.005 3 0.005 001 APHA. 22" Edition. AAS-GTA
10 Manganese (as Mn), mg/l, <0.02 0.02 0.1 15-3025/59-2006,
Max AAS-Flame
11 Nitrate (as NO3), mg/l, Max 132 0.5 45 APHA, 22" Edition,
UV.Spectirphotometric
12 Odour Agreeable Qualitative Agrecable 1S 3025 /05:1983, R-2012, Qualitative
13 pH value 7.69 2.5 6.5108.5 1S-3025/1 11983, R-1996,
Ele ic
14 Phenolic compounds <0.001 0.001 0.001 APHA, 22% Edition,4-Antina
(as CeHsOH). mp/l. Max « Autipyrine
15 | Selenium (as Se), mg/l, <0.002 0.002 0.01 APHA, 22" Edition, AAS-GTA
Max
16 | Sulphate (as SO4) mg/l, 48 2.00 200 APHA, 227 Edition. Turbidity
Max
17 Taste Acceptable Qualitative Acceptable APHA, 227 Edition. Tastc
18 Total Alkalinity (csc03),, 132 4.00 200 15-3025/23:1986,
mg/l. Max “ Titration
19 Total Arsenic (as As), mg/l, <0.002 0.002 0.01 1S 30257 37:19R8
Max - - R 2003, AAS-VGA
20 Total Chromium (as Cr), <0.04 0.04 0.05 1S-3025/52:2003, AAS-Flame
m/l, Max .
21 Total Dissolved Solids, 629 25.00 500 1S 3025 /16:19R4
mg/l, Max R : 2006, Gravimetric
22 | Total Hardness (csco3), 437 4.00 200 1S-3025/21:1983,
mg/l, Max R-2002, EDTA
23 | Turbidity, NTU, Max 5 1.0 1 1S-3025710:1984 R-1995,
Nephelometric
24 | Zinc (as Zn), mg/l, Max 0.04 0.01 5.0 1S 3025749 1994,
- R : 2009, AAS-Flame
25 | Nickel as Ni, mg/l Max <0.005 0.005 0.02 1S 3025749 1964,
. R :2009, AAS-Flame
All values are expressed in mg/lit unless specified.
" i \
=Erc A T 2\;‘“/?\ 5
Analyscd By Checked By Approved By
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Lab In Charge
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WATER QUALITY
(MINE EFFLUENT- 25 PARAME TERS)

Name of the Company: Bharat Coking Coal Limited Year 2017-18.
Name of the Cluster : Cluster -V PERIOD: Q. E.MARCH-2018.

Type of Sample:  Mine Discharge Water Sample Name of Mine Sendra Bansjora

Testing Protocol: As per DW Standards (IS- 10500) _ Date of Sampling: 05-03-2018
Sl Detection Permissible
arameter Test Result X i
No P t | Limit Limit Method of Testing
| Boron (as B), mg/l, Max <0,02 0.02 0.5 APHA, 22% Edition Carmine
2 Colour,in Hazen Units 5 1 g APHA, 22" Edition ,P1.-Co. Method
3 Calcium (as Ca), mg/l, Max 22 1.60 75 15-3025/40:1991,
EDTA
4 Chlonde (as Cl), mg/l, Max 44 2.00 250 15-3025/32:1988, R-2007,
Argentometric
5 Copper (as Cu), mg/l, Max <0,001 0.001 0.05 1S 3025742 : 1992
= £ R : 2009, AAS-Flame
Fluoride (as F) mg/l, Max 0.43 0.02 1.0 APHA, 22" Edition , SPADNS
Free Residual Chlorine, <(,02 0.02 0.2 APHA, 22" Edition,
mg/l, Min DPD
8 Iron (us Fe), mg/l, Max <0.06 0.06 0.3 1S 3025 153 . 2003,
R . 2004, AAS-Flame
9 Lcad (as Pb), mg/l, Max < <0.005 0.005 0.01 APHA, 229 Edition, AAS-GTA
10 Manganese (as Mn), mg/l, <0.02 0.02 0.1 15-3025/59.2006,
Max AAS-Flame
tl Nitrate (as NO3), mg/l, Max 16.7 0.5 45 APHA, 22* Edition,
UV-Spectrphotometric
12 Odour Agreeable Qualitalive Agreeable 1S 3025 /05:1983, R-2012, Qualitative
13 pH value 1.75 2.5 651085 1S-3025/11:1943, R-1996,
6 Electrometric
14 | Phenolic compounds <0.001 0.001 0.001 APHA, 22'"Edition,4-Amino
{as CeHyOH). my/l, Max Autipyrine
1S Selemum (as Se), mg/l, <0.002 0.002 0.01 APIIA, 22 Edition, AAS-GTA
Max
6 | Sulphate (as SOs) mg/l, 92 2.00 200 APHA, 227 Edition. Turbidity
Max . . . -
17 Taste Acceptable Qualitative Acceptable ATHA, 22" Edition. Tastc
18 | Total Alkalinity (cecos),, 120 4.00 200 15-3025/23:1986,
my/l, Max Tiwration
19 | Total Arsenic (as As), mg/l, <0.002 0.002 0.01 153025/ 37:1988
Max ’ = «  R:2003, AAS-VGA
20 Total Chromium (as Cr), <0.04 0.04 0.05 15-3025/52:2003, AAS-Flame
mg/l, Max
21 Total Dissolved Solids, 710 25.00 500 1S 3025 /16:1984
mg/), Max R : 2006, Gravimetric
22 | Total Hardness (c.co3), 491 4.00 200 1S-3025721:1983,
mg/l, Max R-2002, EDTA
23 | Turbidity, NTU, Max 4 1.0 1 15-3025/10:1984 R-1996,
Nephelometric
24 | Zinc (as Zn), mg/l, Max 0.04 0.01 5.0 IS 1025/ 49 : 1994,
o R : 2009, AAS-Flame
25 | Nickel as Ni, mg/l Max <0.005 0.005 0.02 1S 3025/ 49 1995,
R : 2009, AAS-Flame

o W T

Ananlysed By
ASASAISSA

All values are expressed in mg/lit unless specified.
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WATER QUALITY
(MINE EFFLUENT- ALL PARAMETERS)

Name of the Company: Bharat Coking Coal Limited Year : 2017-18.

Name of the Cluster : Cluster -V PERIOD: Q. E. MARCH-2017.
Type of Sample: Mine Discharge Water Sample Name of Mine Kankanee
Testing Protocol: ~ As per DW Standards (IS- 10500) Date of Sampling: 26-03-2018
Sl. Detection Permissible
Param
No eter Test Result Limit Limit Method of Testing
| Boron (as B), mg/l, Max <0.02 0.02 0.5 APHA, 22" Edition ,Carmine
2 Colour,in Hazen Units 2 | 5 APHA, 22° Edition ,P1.-Co. Methad
3 | Calcium (as Ca), mg/l, Max 24 .60 % 75 i 1530257401991,
EDTA
4 Chloride (as Cl), mg/l, Max T 62 200 ° 250 T 15-3025/32.1988, R-2007,
Argentonieinc
-~ Copper (as Cu), mg/l, Max <0.001 0.001 0.05 15 3025/42 : 1992
— = - R ; 2009, AAS-Flanc -
6 Fluonide (as F) mg/l, Max 0.81 0.02 1.0 ; APHA, 22" Edition , SPADNS
7 Iree Residual Chlorine, <0.02 0.02 0.2 APHA, 22"/ Edition. ai
mg/l. Min DPD
8 Iron (as Fe), mg/l, Max <006 0.06 03 1S 3025 753 1 2003,
R . 2009, AAS-Flane
9 Lead (as P'b), mg/l, Max « <0.005 0.005 0.01 - APHA, 227 Edition, AAS-GTA
10 Manganese (as Mn), mg/l, <0,02 0.02 0.1 - 15-3025/549:2006,
Max AAS-Flame
B Nitrate (as NOy), mg/l, Max 214 05 45 APHA, 22% Edition,
UV-Spectmphotometric
12 Odour Agreeable Qualilative Agrecable 18 3025 /05:1983, R-2012, Qualitative
13 pH value 7.95 25 651085 15302571 1:10K3, R-1996,
* Electrometric
14 Phenolic compounds <0.00! 0.001 0.001 APHA, 22" Edilion.d-Amino
(25 CsHyOH), mp/l, Max . Autipyrine
15 | Selenium (as Se), mg/l, <0.002 0.002 0.01 APHA, 22" Edition. AAS-GTA
Max
16 | Sulphate (as SOs) mg/l, 78 2.00 200 APHA, 22 Edition. Turbidity
g Max > £ N
17 | Taste Acceptable Qualitative Acceptable APHA, 22™ Edition. Tasie
18 | Total Alkalinity (cac03),, 124 4.00 200 1S-025723: 1986,
mg/l, Max Titration
19 | Total Arsenic (as As), mg/l, <0.002 0.002 0.01 1S 30287 37:1088
Max - . . o R:2003, AAS-VGA *
20 Total Chromium (as Cr), <0.04 0.04 0.05 15-3025/52-2001, AAS-Flame
mg/l, Max
21 Total Dissolved Solids, 696 25.00 500 1S 3025 /16:1984
B mg/l, Max R : 2006, Gravimetric
22 Total Hardness (csc03), 467 4.00 200 1S-3025/21:1983,
mg/l, Max i . . R-2002, EDTA
23 | Turbidity, NTU, Max 3 1.0 1 1S-3025/10 1984 R-1996,
. Nephelometris
24 | Zinc (as Zn), mg/l, Max 0.02 0.01 5.0 IS 3025/ 49 : 1994,
- e R : 2009, AAS-Flame
25 | Nickel as Ni, mg/l Max <0.005 0.005 0.02 1S 3025/ 49 : 1994,
R ; 2009, AAS-Flame

All values are expressed in mg/lit unless specified.

S g 21 c e s : 2\2\,&5/”
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Annexure 19- High root density tree plantation certificate by FRI, Dehradun




ANNEXURE-20

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

No.

Issues Raised

Status

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 plantation done is still continuing.

Public awareness should be generated to preserve
the trees planted by BCCL.

Various initiatives have been taken such
as awareness program mes 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.

Sufficient no. of water tankers have been
provided in Cluster V.

Arrangements should be made for Drinking water.

Cluster V supplies water for domestic
usage in the nearby villages.

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

BCCL spends too much money on CSR activities.
There should be improvement in it.

CSR activities are carried out as per the
CSR policy of BCCL.

Arrangements should be made for control of dust
emissions during drilling operations.

Drill machines are fitted with wetting
system and/or dust extractor system to
control the emission of dust during the
drilling operation.

No work has been done for environmental
protection near Chandour Bastee in Tetulmari.
The residents of Chandour Bastee should be
rehabilitated as it is close to Tetulmari mine.

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.

Proper water spraying should be done in Nichitpur
Township.

Regular water spraying is done in
Nichitpur. The roads in Nichitpur




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 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 very well
maintained. (Plate)

An ambulance is available in Nichitpur
Colliery.

10 | Electricty, water and healthcare facilities should be Electricity, water and healthcare facilities
provided. are provided in Cluster V.
Healthcare and wellness camps are also
organized in nearby villages from time to
time.

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

There is a well maintained football
stadium in Sijua in Cluster V.

12 | Dust pollution from blasting activities should be Controlled blasting and water spraying is

controlled. done to control dust pollution.

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

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

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

(Annexure)
16 | Loyabad weighbridge should be shifted. Loyabad weighbridge has been closed.
17 | There should be no shortage of Doctors and Doctors, paramedic staffs and other

paramedic staffs

healthcare personnels are deputed in
Regional Hospital, Loyabad in cluster V.
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Annexure 21- Land use pattern monitoring Report of JCF for the year 2016
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Annexure 22- Ecological Restoration Roadmap

~Road Map for Ecorestoration of
BCCL Mine Areas of Dhanbad, Jharkhand

Furest Eeology & Environmerit Division
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Annexure 23- Corporate Environment Policy

P
f‘\ "5 BHARAT COKING COAL LIMITED
oy ‘,0" !A Subsidiary of Coal India Limited - A Maharatna Company)

L

L

CORPORATE ENVIRONMENTAL POLICY

Bharat Coking Coal Limited (BCCL), a subsidiary of Coal India Limited, is a Public Sector
Undertaking engaged in mining of coal and allied activities. It is the only producer of Prime
Coking Coal in India. BCCL was incorporated in 1972 to operate coking coal mines
operating in the Jharia and Raniganj Coalfields. Currently, the Company operates 66 coal
mines and 8 Coal Washeries.

Our mission is to produce the planned quantity of coal efficiently and economically with
due regard to safety, conservation and quality. BCCL affirms its commitment for
environment friendly mining with right mitigation of pollution, reclamation of the degraded
land, preservation of biodiversity and proper disposal of waste following the best
environmental practices including judicious use of the non-renewable energy on the path
of continual improvement. Towards this commitment, BCCL shall endeavor to:

+* Conduct mining and associated operations in an environmentally responsible manner
to comply with applicable laws and other requirements related to environmental
aspects.

% Design projects with due consideration of Sustainable Development by integrating
sound environmental management practices in all our activities.

% Prevent pollution of surrounding habitation by continuous monitoring and adopting
suitable measures for environment protection.

< Ensure compliance of all applicable Environmental and Forest Clearance conditions
and other statutory conditions issued by regulatory agencies.

% Implement the Environmental Management Plans in all our mines effectively to
mitigate pollutions on air, water and noise; proper disposal of wastes and reclamation
and ecological restoration of degraded land; and by also dovetailing the Jharia
action/ Master Plan for dealing with Fires, Subsidence and Rehabilitation of affected
people with the Environmental Management Plans under the Cluster Concept.

< Strive to conserve Bio-Diversity through Ecological restoration methods.

« Conserve natural resources through recycling of wastes on the principle of Reduce,
Recycle and Reuse. Put special thrusts on efficient energy utilization as a measure to
reduce carbon foot-print.

% Strive for continual improvement in our environmental performances by setting
targets, measufing progress and taking corrective action.

< Create environmental awareness among the employees and the local communities
through pro-active communication and training and encourage our business
associates to adopt similar approach for environmental protection.

aIn\S
Place: Dhanbad Chair cum-Managing Director
Date: 25512 Chelrman-cum-Mg. Director
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Environmental Monitoring Report of Cluster V
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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 poliution
level within the permissible limits. The three major attributes are air, water and

noise level.

Bharat Coking Coal Limited (BCCL), a Subsidiary company ef 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 lald down by the MoEF&CC while grantiny environmental
clearance of project, consent letter issued by the respective SPCB, and other
statutory requirements. ‘

2.0 Sampling location and rationale

2.1 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, .
2.3 Noise Iével 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 (PM1o), Fine Particulate Matter (PMzs), 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 PMyo, S0, & NOy and

Fine Dust Sampler (PMz.s sampler) were used for sampling of PMz5 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 'Lec' 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

4.1 Air quality

It has been seen from the analysis results that the 24 hours average
concentration parameters like PM1o, PMas, SOp and NOx 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& PMoas
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.

. 4.2 . 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
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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 Yrained 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 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)
apd 6.311 MTPA ([peak) capacity of coal production ,vide letter no. J-
11015/01/2010-1A.11 (M) dated 11" February, 2013.

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, PMzs, SOz, NOx monitoring. Location of the stations should be
decided based on the meteorological data, topographical features and
environmentally and ecologically sensitive targéts, 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.

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



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.

II.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 86°21.46.27'E. The
samplers were placed at a height of approx. 1.5m above ground level at Project
Office.

- - - -

iii)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:

April 2018

Year :

2018-19.

Category: Industrial

Station Name: A8, Nichitpur Zone: Core
Sl. No. Dates of sampling PM 10 PM 2.5 S0 ‘ NOy ,
%  13.04.18 98 56 12 | 27
S 23.04.18 96 59 13 29
iL NAAQ Standard 100 60 80 80
: 100 = f+3] WA ' :
k. 1 Do b o9
3 e b o9 Gk
80 @ :: :: ;«" <
o softic it e oo
60 53 b4 =2 i gPm 10
3 134 @PM2.5
40 e e 64\ s
‘i 2 2] NN ONOx
20 i &4 ke RN
o e R R 414
0 3 Saf el r*%

23.04.18

NAAQ Standard

Swtion Neme:. 50, Eassetiya Zone: Buffer Category: Industrial
Managers office
SI. No. Dates of sampling PM 10 PM 2.5 SO2 NOy
1 13.04.18 92 59 11 29
2 23.04.18 86 "51 12 31
NAAQ Standard 100 60 80 80
OPM10 |
‘@pm2.5|
Imsoz '
ONOx |

s

Anulysed By
INASNANSA
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8
Station Name: A16 Pootki Balihari office Zone: Buffer Category: Industrial
SI. No. Dates of sampling PM-10 | PM2.5 S02 NOx
~ 05.04.18 93 48 12 a1 |
2 18.04.18 96 58 14 31
NAAQ Standards 100 60 80 80
100
80 %
3 . [@PM10
& 5 ' BPM25 ‘
0 B4 l@so2 |
L ONOx
20 @It
0 * o) . - | i
05.04.18 18.04.18 NAAQ Standards
Station‘Name: A17 — Moonidih UGP Zoné: Buffer Calegory: Industrial
Sl. No. Dates of sampling PM 10 PM 2.5 S02 NOx
1 06.04.18 95 56 11 30
2 19.04.18 102 63 11 32
NAAQ Standards 100 60 80 80
- 120 SEE ®
100 2 e
ha 4 4
b a X3
80 {13 1ee = .
EQ’ :Es % i oPM 10 ’
60 Wi 23 &l lmPpmas|
S ey ::, :5 ’
40 g3 34 | |@so2
fes bé ‘
20 giss $ ONOX
hee < | NS |
0 = + + y
06.04.18 19.04.18 NAAQ Standards
> All values are expressed in microgram per cubic meter.
- 24 hours duration
PR _,f“{}ﬁ T \‘>/ A
:\"—:::‘\‘ l“\'\l“\ lc,:‘l\v‘lli';l::l"r’g‘- LELSY TR T Toviranmunty
L2, MDD, Dhnnbinsd L2, C MR, DPhesabhed
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Ambient Air Quality Standards for Jharia Coal Field
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 - 5
11 Suspended Annual 500 p g/m3 - High Volume
“ = | Particulate Matter  t Average . Sampling *
Coal mines located , | (SPM) ol ® . (Average flow
in the coal fields of 24 hours 700 ;.lglmJ rate not less
e Jharia ¥ th?u 121
., gg‘l:;%‘:"] Respirable Annual 250 ug/m*  « | Respirable i
Particulate Matter Average Particulate Matter
(size less than 10 * sampling and
um) (RPM) 24 hours 300 pg/m’ analysis
. . L2 o 4
Sulphur Dioxide Annual 80 pg/m’ I.Improvedwest
(S0O2) Average and Gaeke
* ; method
%i hours 120 pgm 2.Uluraviolet
fluorescene
Dxide of | Annual 80 pg/m’ 1. Jacob &
Nitrogen as NO; Average Hochheiser
Ly Al ¥ Modified (Na-
2 - 24 hours = | 120 pg/m’ = Arsenic)
S Method
2. Gas phase
Chemilumine-
- - - - scence - J

Note:

Annual Arithmetic mean for the measurements taken in @ year, following the guidelines for frequency of sampling laid

down in clause2,

24hourly/8hourlyval
- conseculivedays,
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¥
A April 1884 znd S.0.835(E), dated 14" Cclober 1998, the Central Pollution Control Board hereby notify the
National Ambient Air Quality Standards with immediate effect.

X ‘ Time Concentration in Ambient Air | Methods of Measurement
N | Weighted Industrial, Ecologically
Average Residentia | Sensilive Area
: Fenitant | |, Rural | (Notified by
v i and other Central
i Areas Government)
Sulphur Dioxide (SO2), | Annual * 50 | 20 -Improved Wes! and Gaske
ug/m? | 24 Hours ** 80 80 Method .
] - . -Ultraviolet Fluorescence
s Nitrogendioxide (NO2), Annual * 40 30 -Jacob &Hochheiser modified
-t pg/m? . | 24 Hours ** 80 80 (NaOH-NaAsOz) Method
) ) ) N -Gas Phase Chemiluminescence
8 Particulate Matter (Size | Annual * 60 60 -Gravimetric
: less than 10pm) or PMyo, | 24 Hours ** 100 100 -TECM
: pg/m* -Bela attenuation
= B Particulate Matter'(Size Annual * 40 40 -Gravimetric
< less than 2.5um) or PMz2s, | 24 Hours ** 60 60 -TEOM
5 pg/m? ) -Beta altenuation ‘
e Ozone (03) , pg/im? 8 Hours * 100 100 -UV Photometric ‘
= 1 Hour ** 180 180 -Chemiluminescence
' -Chemical Method |
. Lead (Pb) , ug/m? Annual * 0.50 0.50 -AAS/ICP Method after sampling
. 24 Hours ** 1.0 1.0 on EPM 2000 or equivalent filter
s . paper
it -ED-XRF using Teflon filter
Carbon Monaoxide (CO), 8 Hours ** 02 02 -Non dispersive Infrared (NDIR)
¢ mg/m’ 1 Hour ** 04 04 Spectroscopy
Ammonia (NHa), ug/m?® Annual * 100 : 100 -Chemiluminescence
= 24 Hours ** 400 400 -Indophenol blue method
¢ | Benzene (CeHs), ug/m? Annual * 05 05 -Gas Chromalography (GC)
Z ( based continuous analyzer
i [ -Adsorption and desorption
. . * followed by GC analysis *
IS Benzo(a)Pyrene (BaP) Annual * 01 01 -Solvent extraction followed
| 5 Particulate phase only, byHPLC/GC analysis
| & ng/m® |
B | Arsenic (As), ng/m® Annual * 06 06 -AAS/ICP Method after sampling |
! on EPM 2000 or equivalent filter
¢ : paper
: Nickel (Ni), ng/m* Annual * 20 20 -AAS/ICP Methed after sampling
A on EPM 2000 or equivalent filter
! paper

Annual Arithmetic mean of minimum 104 measurements in a year al a particular sile laken twice a week 24 hourly a!
uniform intervals.
* 24 hourly or 8 hourly or 1 hourly monitored values, as applicable, shall be complied with 98% cf the lime in a year. 2% of
3 the time, they may exceed the limits but not on twa consecutive days of monitoring.
NOTE: Whenever and wherever monitoring resulls on two consecutive days of monitoring exceed the limits specilied above
for the respective category, it shall be considered adequate reason 1o institute regular or continuous monitoring and further
investigations.

JOB NO. 200316028 Cluster—V, BCCL  Environmental Monitoring Report
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PLATE -1

Avenue Plantation in Cluster V




PLATE -2

SPECIAL TRAININ

DEVELOPMENT 0 NURSE

8203208
VENUE-GYTC e,
Sies Arsa

Capacity Building Activities in cluster V




Aquaculture in abandoned pit Water Bodies in Cluster V




Plate 4

in Cluster V

Garland Drain




Stone pitching of Jores in Cluster V




Plate 6

OB dump being biologically stabilized



Plantation at Undisturbed area at Loyabad




Plantation at external dump at Tetulmari colliery (Cluster V)

Plate 9

Plantation near mine working boundary at Sendra Bansjora




Plate 10

Gabion Plantation at cluster V




Plate 11

Water sprinkling on mines roads




Water sprinkling on mines roads




Plate 12

Oil & Grease trap at Nichitpur Workshop in Sijua Area.




Plate 13
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Dedicated Mobile Vehicle to spread awareness in fire and subsidence affected areas of
Cluster-V




Plate 14

itpur Colliery Ecological Park
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Plate 15

Slope Stabilization with tier-wise plantation in Nichitpur Colliery

Plate 16

Establishment of flora & fauna diversity in eco-restoration sites




Plate 17
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Water Bodies (Chandor Pond) in Cluster V




Plate 18

Bitumen-topped Pucca road from Subhash chowk to Mohlidih as demanded In public
hearing of cluster V



Plate 19

Backfilling and Physical reclamation of mined out areas in Cluster V




Plate 20

Enﬁirnmet Day
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Edit profile

Environment Department,
AN Sijua Area, BCCL

monitoring by ; olliery Eco-F Oration Site, Kusunda Area . @greensllua
g \mull\(\uHun-\(I\'nr.mhln‘muu Dehrad |
§ ¢, Dehradun

Coal mining and Paddy cultivatio
Gondudih Khas Kusunda (

Committed to Environmental
Preservation....

~MAY 2018
Tue (Wed | Thu | Fri Sat
1 3| 4ls .
6 | 718 |9 | w|ulwn|
13 | 14 | 15 | 16 | 47 \ 18 | 19 . Tweets  Tweets & replies Media Like
20 | 21 | 22 | 23

© Sijua, India

7 Following 1 Follower

Environment Department,... -3d v
Tracking the swirl of the butterfly
at Eco-restoration site, Tetulmari...
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=23

Printed Medium and Social sites like Twitter/Facebook pages etc. being used to spread

environmental awareness in Cluster V




Plate 21
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Top soil Storage yard in Cluster V




Plate 22

Plantation drive with School students in Cluster V




