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Office of the General Manager, Bastacolla Area, Dhanbad-828111
Ref. No: BCCL/BA/IX/GM/EC Compliance/2023-24/ /() 5 Date: 31.05.2022

To,

The Regional Director,

Ministry of Environment, Forest & Climate Change,
Regional Office, ECZ,

Bunglow No. A-2, Shyamli Colony,

Ranchi - 834002.

Subject: Six Monthly Report on Compliance of Environmental Clearance Conditions for
the period of October’2022 to March’2023 in respect of Cluster VIII Coal
Mining Project of M/s BCCL.

Ref. No.: EC Order No. J-11015/298/2010-IA. (M) Dated 15.02.2013 later amended
on 15.11.2020 and 28.03.2023.

Dear Sir,

Please find enclosed herewith six monthly report on compliance conditions laid down
in Environmental Clearance for the period from October’2022 to March’2023 in respect

of Cluster VIII Coal Mining Project of M/s BCCL.

Thanking You, [
Yours faithfully,

Encl: As above \\\o\v’\

General’Manager
Bastacolla Area
(Cluster VIII)

eral Manager
Bastacotla Area-IX

Copy to:
1. The Director I A, Monitoring Cell, Paryavaran Bhawan, CGO Complex, New

Delhi-110003.
2. The Member Secretary, Jharkhand State Pollution Control Board, Ranchi.
3. The Scientist “E”/In-Charge, Zonal Office Kolkata, Central Pollution Contro|

Board, Kolkata.

TR ST IS M, P T, AT 2T, ST, WITEE -826005, M, GF : 0326-2236000, ITETEE : www.beclwel, in
Registered Office; Koyla Bhawan, Koyla Nagar, BCCL Township, Dhanbad, Jharkhand-826005, India, CIN-U10 101JH l97200|0009; 8



Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project

ECNo:J-11015/298/2010-1A.1I(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023
Period: October 2022 to March 2023

A. Specific Conditions

Sl. No. Condition Compliance/ Action Taken Report
The Maximum production shall not exceed | It is being complied.
beyond that for which environmental | The production from the cluster is within the limit for
clearance has been granted. which environmental clearance has been granted.
Month wise production of reporting period i.e. October
2022 to March 2023 is enclosed as Annexure-l.
. Actual
Year g;s:cz;og\;'%;?) Production
i (MTPA)
2017-18 5.603 4.02
2018-19 5.603 2.44
2019-20 5.603 2.05
2020-21 5.603 2.23
2021-22 5.603 3.35
2022-23 5.603 2.40*
* Production from October 2022 to March 2023
The road transportation of coal during | It is being complied.
Phase-l should be done by mechanically | = Presently coal transportation has been done by
covered trucks. The road used for coal trucks with tarpaulin cover. Covering of truck has
transportation should be developed with been made mandatory in the transportation
avenue plantation on both sides. contract.

i = Avenue Plantation has been done along the roads
and it shall be continuously carried out as per
availability of space.

= Avenue Plantation has been developed along
major coal transporting route to BNR Railway
Siding (Photographs enclosed as Annexure XX).
The company must give priority to capacity | It is being complied.
building both within the company and to the | = Company is organizing training on regular basis
i local youth, who are motivated to carry out through Vocational Training Centre at Area Level
the work in future. and Human Resource Department at Company
Level.
Details of transportation, CSR, R&R and | It is being complied.
implementation of environmental action | petails of Transportaton, CSR, R&R and
iv plan for each of the 17 clusters should be | |plementation of Environmental Action Plan is
brought out in a booklet form. submitted regularly on Annual Basis (October to
March- Compliance Period).
A study should be initiated to analyze extent | It has been complied.
of reduction in pollution load every year by | = The study has been completed by the CMPDIL to

v reducing road transport. analyze the extent of reduction in pollution load
every year by reducing road transport. Enclosed
as Annexure Il.

The expertise available internationally | Compliance is under process.
should be utilized for control of fire in Jharia | = Global Expression of Interest had been opened for
Vi Coalfields and for their reclamation and to the international experts/ firms/ consultants/

further minimize time for fire and

subsidence control.

agencies to deal with coal mine fire in Jharia
Coalfield with vision of reclamation, further

1
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minimization of spread of fire & subsidence control
for which no bidder has qualified to take up the
work. Enclosed as Annexure-IIl.

= Recommendations of NRSC s
implemented to control fire in JCF.

being

Vii

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

It is being complied.

= Backfilling process in abandoned pits and voids
are continuously carried out along with the mining
operation.

= Ecological restoration and Plantation is being
carried out at the stable/finalized OB dumps.

» Grass Seed Balls are broadcasted on slopes of
OB Dumps for stabilization and further taking it up
for Biological Reclamation.

= Abandoned Pits (If any) shall be utilized for
Pisciculture in Post Mining Phase.

viii

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.

It has been complied.

A full-fledged Environment Department, headed

by a HoD (Environment) along with a suitable

qualified multi-disciplinary team of executives

have been established at Company Headquarters

for implementation of Environment Policy of the

company.

= One Executive in each area has also been
nominated as Nodal Officer (Environment) for
looking after routine environment related jobs
along with an Environment Management Cell at
Area Level.

= For implementing and look after Socio-Economic
Issues, an executive of Community Development
Cadre is also posted at area level.

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

It has been complied.

= The optimum location of monitoring stations in
Jharia Coal Field has been finalized with the
approval of Jharkhand State Pollution Control
Board. Enclosed as Annexure IV.

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

Compliance is under progress.

= Source Apportionment Study has been completed
by NEERI.

» Final Report is enclosed as Annexure V
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Mineralogical composition study should be
undertaken on the composition of the
suspended particulate matter (PMiyo and
PMzs) in Jharia Coalfields and also

Compliance is under progress.

Source Apportionment Study has been completed
by NEERI.
Final Report is enclosed as Annexure V

Xi quantified. These studies would help | «  Mineralogical Composition Study is also a part of
ascertain source and extent of the air Source Apportionment Study. Details enclosed as
pollution, based on which appropriate Annexure V
mitigative measures could be taken. '

The proponent shall prepare time-series | It has been complied.

maps of the Jharia Coalfields through | = NRSC has been engaged for preparation of time
NRSA to monitor and prevent fire problems series maps to monitor and prevent fire problems
in the Jharia Coalfields Dby Isothermal of Jharia Coalfield by Isothermal mapping/imaging
mapplngllmaglnfg h anld monrl;[orrl]ng and monitoring temperatures of the coal seams.

Xii :Erenype;?éurgisoe ttoe gggntsai?argjs(\l\ilgﬁiii;: = NRSC has delineated surface fire and associated
temperatures) and based on which, areas land subsidence in .Jharla anlfleld using satellite
with potential fire problems shall be based remote sensing techniques.
identified. = NRSC has submitted its latest Report on 31%

August’2021.
= Conclusions of study have been enclosed as
Annexure VI.
Measures to prevent ingress of air | Itis being complied.
(Ventilation) in such areas, to prevent | = Action is being taken as per Jharia Master Plan
restart fresh/spread fires in other areas approved by GOI and State Govt. of Jharkhand.
including in mines of cluster VIl shall be Excavation/ Open Cast mining is being done in the
Xiii undertaken. fire/subsidence affected mines to dig out
combustible materials to save the coal from
burning and to prevent further spread of the fire.
= Old UG Workings have been sealed off to prevent
ingress of Air in other areas.
Underground mining should be taken up | It shall be complied.
after completion of reclamation of Opencast | «  ynderground Mining will be done after extraction
mine area after 15 years. of Coal from overlying seams having feasibility of
Xiv Open Cast Mining.
= UG Mining shall be taken up at backfilled and
reclaimed area by analyzing detailed feasibility of
Project.
No mining shall be undertaken where | |tis being complied.
underground fires continue. Measure shall | . \jining is being carried out by OC Method where
be taken to prevent/check such fire S . .
including in old OB dump areas where the UG fire is present with due permission from

XV fire could start due to presence of DGMS.

coal/shale with sufficient carbon content. =  Action is being taken to control, mine fires
including old OB dump & areas as specified in
Jharia Master Plan.
_ The rejects of washeries in Cluster —VIII | Not applicable.
XVi .

should be send to FBC based plant.

Coal washery does not exist in this cluster.
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XVii

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.

It shall be complied.

Progressive mine closure activities are being
carried out as per approved Mine Closure Plan
and present geo-mining conditions.

At the end of the mining, there shall be no void and
area will be re-claimed as per approved Mine
Closure Plan.

XViii

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-VIli
shall be drawn up and implemented.

It is being complied.

Mining operation is being done as vegetated and
reclaimed with the proper reclamation techniques
as per approved Calendar Plan. Internal as well as
External Targets are also being maintained in
order to achieve Energy Security of the Nation.
Mine closure plan as per the guidelines of Ministry
of Coal has been prepared by Central Mine
Planning and Design Institute (CMPDI).
Progressive mine closure activities is being
implemented regularly as per approved Mine
Closure Plan considering present geo-mining
conditions.

XixX

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

It is being complied.

Abandoned pits are regularly filled with over
burden. The steps are also being taken rigorously
to prevent occurrence of lllegal Mining.

Plantation has been done on periphery of voids
converted into reservoir.

Old gquarries where coal is already extracted is
converted into water reservoir. Water from these
old quarries/water reservoir is being used by local
community.

Abandoned Pits/Voids will be
Pisciculture in Post Mining Phase.

utilized for

XX

Mining shall be carried out as per statute
from the streams/Nalas flowing within the
lease and maintaining a safe distance from
the Nalas flowing along the lease boundary.
A safety barrier of a minimum 60 m width
shall be maintained along the Nalas/water
bodies. The small water bodies in OC shalll
be protected to the extent feasible and the
embankment proposed long water body
shall be strengthened with stone pitching.

It is being complied.

Mining is being done as per the guidelines and
permissions of Directorate General of Mines Safety
(DGMS) in accordance with Coal Mines Regulation,
2017.

Embankment has been constructed in some areas
and further embankment and stone pitching work
will be carried out.

T
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» Proposal has been approved for Current financial
year 2023-24, it will be soon tendered for award of
work.

XXi

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

It is being complied.

= Active OB dumps near water bodies and rivers
shall be re-handled for backfiling of abandoned
mine voids as per approved Mine Closure Plan.

= The OB dumps created earlier near water body
are already stabilized and biologically reclaimed
and it shall be protected and maintained.

XXii

Thick green belt shall be developed along
undisturbed areas, mine boundary and in
mine reclamation. During post mining
stage, a total of 704.48 Ha area would be
reclaimed. The total additional area under
plantation would be 345.06ha (67.79 Ha
abandoned quarry area, 277.27 Ha active
guarry area, 48.55 ha OB dump outside
quarry area, 6.30 ha service building/mine
infrastructure area/coal dump etc, 108.26
ha green belt around OCP, 196.31 ha
barren area), by planting 1761200 plants in
704.48 ha at a total cost Rs. 7202.46 lakhs.

It is being complied.

»= Plantation has been regularly done on mined out
areas, OB dumps in scientific manner as per
availability of de-coaled area. At present,
Plantation is established over 47.10 Ha. Land.

» There is constraint of encroachment in
entire Cluster due to which mining and its
allied activities are also hindered.

» Plantation shall be continuously carried out in line
with availability of Land as per geo-mining
conditions.

XXili

The road should be provided with avenue
plantation on both side as trees act as sink
of carbon and other pollutant.

Compliance is under progress.

= Avenue plantation has been done in non-coal
bearing areas as well as in colonies.

= 1500 Nos of Avenue Plantation has been raised
through State Forest Department on Major Coal
Transportation Route to BNR Railway Siding.

»= Plantation work is going on with departmentally
available manpower and resources.

» State Forest Department is also engaged to
explore the feasibility of Planation within Cluster
as per the Geo-Mining Conditions and future of
open cast mining. Photographs enclosed as
Annexure XX.

XXiV

Specific mitigative measures identified for
Jharia Coalfields in the Environmental
Action plan prepared for Dhanbad as a
Critically polluted are and relevant for
Cluster VIII shall be implemented.

It is being complied.

Action Plan has been prepared in consultation with
Jharkhand Pollution Control Board for entire BCCL
and not on cluster basis. It is being implemented
comprehensively. Some of the salient actions of this
cluster are as under:

1. Covered Truck Transport

2. Construction of Pucca Road wherever feasible.

3. Mine water utilization

4. Plantation. Etc.
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XXV

The locations of monitoring stations in the
Jharia 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 Apportionment Study should be
got carried out the entire Jharia Coalfields.
Mineralogical composition study should be
undertaken on the composition for the
suspended particulate matter (PM10 and
PM2.5) in Jharia Coalfields and also
quantified. These studies would help
ascertain source and extent of the air
pollution, based on which appropriate
mitigative measures could be taken.

It is being complied.

The locations of monitoring stations have been
finalized in consultation with JISPCB. Approval of
locations is attached as Annexure V.

Source Apportionment Study has been completed
by NEERI.

Final Report is enclosed as Annexure V.
Mineralogical Composition Study is also a part of
Source Apportionment Study. Details enclosed as
Annexure V.

MoU with NEERI, Nagpur and Work Order
issued to NEERI, Nagpur is attached as
Annexure V.

XXVi

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 to dewatering of mine.

It is being complied.

Mine water is being used for the industrial as well
as domestic purpose. Mine water is also supplied
to colonies and community after filtration through
pressure filters, slow sand filters and rapid sand
filters.

A MoU has been signed between Coal India Ltd.
& Govt. of Jharkhand for providing mine water to
nearby villages. A copy of MoU has been enclosed
as Annexure VII.

XXVii

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.

Compliance under progress.

Two Number of Piezometers were constructed in
Cluster VIII. Photographs enclosed as Annexure
VIII.

CMPDI is regularly conducting study of
groundwater level and quality of areas within
Cluster VIII. Groundwater monitoring data has
been enclosed as Annexure IX.

Procurement of Digital Water Level Recorder for
Ground Water Level Monitoring is under process.
It shall be installed in constructed Piezometers
within Cluster.

XXVili

Mine discharge water shall be treated to
meet standards 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.

It is being complied.

Mine water is being allowed to settle down in the
mine sumps before filtration through various types
of filter viz. Pressure Filter, Slow Sand Filter &
Rapid Sand Filter.

The monitoring of water quality parameters is
regularly carried out by CMPDIL. Mine water
quality data has been enclosed as Annexure XVI.
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ETP shall also be provided for workshop,
and CHP, if any. Effluents shall be treated

Complied
» Effluent Treatment Plant for HEMM Workshop is

XXiX to confirm to prescribe standards in case constructed. Photographs Enclosed as Annexure
discharge into the natural water course. XXIV.
Regular  monitoring of  subsidence | It is being complied.
movement on the surface over and around | = Regular subsidence monitoring is being done at
the working area and impact on natural operational underground mines. Currently, UG
drainage pattern, water bodies, vegetation, Mines under Cluster VIII is not operational.
structure, roads, and surroundings shall be
continued till movement ceases completely.
XXX |'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.
Sufficient coal pillars shall be left un | Itis being complied.
extracted around the air shaft (within the | = Sufficient coal pillars have been left around air
XXXi subsidence influence area) to protect from shafts as per Coal Mines Regulations 2017 and
any damage from subsidence, if any. DGMS Orders.
High root density tree species shall be | It is being complied.
selected and planted over areas likely to be | = Plantation is regularly done in leasehold area of
affected by subsidence. Cluster VIII. High root density plants are regularly
planted as per the roadmap prepared by Forest
XXl Research Institute, Dehradun. All work order
issued for plantation through State Forest
Department also incorporates plantation of High
Root Density Plants.
Depression due to subsidence resulting in | It is being complied.
water accumulating within the low lying | = Time to time depression created by the mining
... | areas shall be filled up or drained out by operations have been filled by the locally available
XXXI | cutting drains. material and over burden.
Solid barriers shall be left below the roads | It is being complied.
falling within the blocks to avoid any | = Sufficient barriers are left for saving the surface
XXV damage to the roads. installa_tion and infra structures as per Coal Mines
regulation 2017 and DGMS Standing Orders.
No depillaring operation shall be carried out | It shall be complied.
xxxy | below the township/colony. = Prior permission is always obtained from DGMS

for depillaring (if required).
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XXXVi

The Transportation Plan for conveyor-cum-
rail for Cluster-VIIl 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-VII
should be dovetailed with Jharia Action
Plan. The road transpiration of coal during
phase-1 should be by mechanically covered
trucks.

It shall be complied.

Action has been taken for the transportation plan
for conveyor cum rail system of dispatch.
CMPDIL, RI-lIl has been requested to conduct
study and prepare the plan in this regard.
Deployment of mechanically covered trucks is
under consideration at corporate level and after
finalization of OEM, it shall be implemented at
mines.

At present, Transportation is being done by
covering vehicle with tarpaulin cover and it is
made mandatory in Transportation Contracts.
Annexure X.

XXXVii

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

Complied.

The study has been completed by the CMPDIL to
analyze the extent of reduction in pollution load
every year by reducing road transport. Enclosed
as Annexure Il.

XXXVili

R&R of 4959 nos of PAF’s involved. They
should be rehabilitated at cost of shifting to
safe areas at the cost of Rs 29948 Lakhs as
per the approved Jharia Action Plan.

Compliance is under progress.

Implementation of master plan has already been
started through Jharia Rehabilitation and
Development Authority (JRDA), Dhanbad PAFs
(Non-BCCL) have been rehabilitated at well-
established Jharia Vihar Township located at
Belgoria and other places. Till date 1269 Nos of
PAFs have been rehabilitated. Enclosed as
Annexure XI.
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XXXIX

A detailed CSR Action Plan shall be
prepared for Cluster VIII croup of mines.
Specific activities shall be identified for CSR
the budget of Rs. 215.5 Lakhs per year@
Rs. 5/T of coal as recurring expenditure.
The 265.25 ha of area within Cluster VIIII
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
VIII 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. lIssue 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.

It is being complied.

" ] -
= i

BCCL is implementing CSR activities at various
scale. A separate CSR committee has been
formed at area level, which is looking after the
works being executed under CSR. Bastacolla
area is constructing 238 Nos. of toilets under CSR
activity in different schools in Simdega district of
Jharkhand under flagship program (Swachch
Bharat Abhiyan) initiated by Hon’ble Prime
Minister of India.

Under CSR Initiatives, preventive health care of
public living in command area has been
undertaken extensively through Company as well
as State Govt. Self-Protection Kit including Mask,
Hand wash, Soap, Detergent etc were provided to
needy villagers around the coal mines.

XL

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 1:5000) 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.

It is being complied.

Land Use Map of Cluster VIl has been prepared
by CMPDIL using remote sensing data for
monitoring of land use pattern. Enclosed as
Annexure XII.

xLi

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

Itis being complied.

CMPDI has prepared “Mine Closure Plan” for all
the mines of Cluster VIII.

Plantation has been regularly done on mined out
areas, OB dumps in scientific manner as per
availability of de-coaled area. At present,
Plantation is established over 47.10 Ha. Land.
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the mine during mine reclamation and at the
post mining stage for habitat restoration.

Plantation shall be continuously carried out in line
with availability of Land as per geo-mining
conditions.

There are two numbers of Eco-Parks are also
under development at Bera Colliery and Kuya
Colliery to promote mine tourism and conservation
of native species of original ecosystem.
Photographs enclosed as Annexure XXI.

xLii

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

Complied.

A full-fledged Environment Department, headed
by a HoD (Environment) along with a suitable
qualified multi-disciplinary team of executives
have been established at Company Headquarters
for implementation of Environment Policy of the
company.

One Executive in each area has also been
nominated as Nodal Officer (Environment) for
looking after routine environment related jobs
along with an Environment Management Cell at
Area Level.

For implementing and look after Socio-Economic
Issues, an executive of Community Development
Cadre is also posted at area level.

xLiii

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

It shall be complied.

Prior approval from DGMS shall be obtained
before final mine closure with due regard to mine
safety issues.

10
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xLiv

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.

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.

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.

d)

A well-defined Corporate Environment Policy has
already been laid down and approved by the Board of
Directors. This is also uploaded on company’s
website. Enclosed as Annexure XIII.

Complied.

Complied.

Complied.

B. Gener

al Conditions:

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

It shall be complied.

* Prior approval shall be sought from MoEFCC in
case of any such requirement arises due to
change in geo-mining conditions.

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

It shall be complied.
= Production is being done as per the approved
calendar program/ MoU target.

Four ambient air quality monitoring stations
shall be established in the core zone as well
as in the buffer zone for PM1, PM2s, SO>
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.

It has been complied.

» The optimum location of monitoring stations in
Jharia Coal Field has been finalized with the
approval of Jharkhand State Pollution Control
Board. Enclosed as Annexure V.

= Air quality Monitoring report has been enclosed as
Annexure XIV.
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Data on ambient air quality (PMio, PM2s,
SO, and NOx) and heavy metals such as
Hg, As, Ni, Cd, Cr and other monitoring
data shall be regularly submitted to the
Ministry including its Regional Office at
Bhubaneswar and to the State Pollution
Control Board and the Central Pollution
Control Board once in six months. Random
verification of samples through analysis
from independent laboratories recognized
under the EPA rules, 1986 shall be
furnished as part of compliance report.

It is being complied.

Data is regularly submitted to ministry along with
six monthly compliance report.

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

It is being complied.

Personnel operating HEMMs, drilling machine and
other machines comply with safety regulation and
are equipped with Personal Protective Equipment.
Noise monitoring data has been enclosed as
Annexure XV.

Vi

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

It is being complied.

Effluents discharge standards are regularly
monitored by CMPDIL for cluster VIII group of
mines. Mine water is being treated using filter
plants (Pressure, Sand filters etc.) for its further
use in industrial purpose and supply to the
community. Mine water monitoring report has
been enclosed as Annexure XVI.

Vii

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

It is being complied.

Vehicles used for transportation of coal are always
covered by tarpaulin and being monitored for the
vehicular emission by the transporter and BCCL.
As per directives of Motor Vehicle Act, All
transportation vehicles are registered on
https://parivahan.gov.in and
https://portal.jharkhandminerals.gov.in

viii

Monitoring of environmental quality
parameters shall be carried out through
establishment of adequate number and
type of pollution monitoring and analysis
equipment in consultation with the State
Pollution Control Board and data got
analysed through a laboratory recognized
under EPA Rules, 1986.

It is being complied.

Ambient environmental monitoring is being done
by CMPDIL. Monitoring data have been enclosed
as Annexure XIV, XV & XVI.
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Personnel working in dusty areas shall
wear protective respiratory devices and
they shall also be provided with adequate
training and information on safety and
health aspects.

It is being complied.

= A separate full-fledged Human Resource
Development Department is conducting regular
training program on these issues.

= Apart from this Vocational Training Centers are

IX existing in all the Areas of BCCL, which provides
periodical training on the safety and occupational
health issue to the workers working in the mines.
Enclosed as Annexure XVII.

Occupational health surveillance | It is being Complied.

programme of the workers shall be | = Periodical medical Examination (PME) of all the
undertaken periodically to observe any mining and other personnel is being carried out
contractions due to exposure to dust and to regularly at Area Hospital, Tisra as per the Coal
take corrective measures, if needed and Mines Regulation 2017 and Director General of

X records maintained thereof. The quality of Mines Safety (DGMS) guidelines. Enclosed as

environment due to outsourcing and the Annexure XVIII.
health and safety issues of the outsourced
manpower should be addressed by the
company while outsourcing.
A separate environmental management cell | Complied.
with suitable qualified personnel shall be | = A full-fledged Environment Department, headed
set up under the control of a Senior by a HoD (Environment) along with a suitable
Executive, who will report directly to the qualified multi-disciplinary team of executives
Head of the Company. ,
have been established at Company Headquarters
for implementation of Environment Policy of the

Xi company.

* One Executive in each area has also been
nominated as Nodal Officer (Environment) for
looking after routine environment related jobs
along with an Environment Management Cell at
Area Level.

The funds earmarked for environmental | It is being compiled.
protection measures shall be kept in|= Funds for environmental protection measures
separate account and shall not be diverted area kept in separate head which is only used in

i for other purpose. Year-wise expenditure environmental management activities.

shall be reported to this Ministry and its
Regional Office at Bhubaneswar.
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xiii

The Project authorities shall advertise at
least in 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.

It has been complied.
= Advertisement in local newspaper has also been
done.

Xiv

A copy of the environmental clearance
letter shall 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.

It has been complied.
Enclosed as Annexure XIX.

XV

A copy of the environmental clearance
letter 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.

It has been complied.

XVi

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 PMio, PM2s,
SO, 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.

It has been complied.

= Environmental clearance and six monthly
compliance of the EC conditions of the cluster
have been uploaded on the company’s website
(www.bcclweb.in).
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XVii

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

It is being complied.

»  Six monthly compliance report is regularly send to
(twice in a year) the Regional Office of MOEFCC,
Ranchi along with required data and information
and also uploaded on Parivesh Portal.

XVili

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.

Agreed.

XixX

The Environment statement for each
financial year ending 31 March in Form-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.

It is being complied.

* |tis being submitted for all the mines of cluster VIli
to Head Office of Jharkhand State Pollution
Control Board for every Financial Year ending on
31t March

C. Other

Conditions by MOEF

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

Agree

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.

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

Agree

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

Agree.

iv
the Jharkhand State Pollution Control
Board which is pending in the Jharkhand
High Court.
D. Other Conditions by MOEF (Ref. EC Amendment dated 15.11.2020)

Adequate number of Fog Canon/Mist
Sprinkler shall be installed in six months for
dust suppressions at Bastacolla Colliery.

Complied
e 100 m throw capacity trolley mounted fog
canon has been installed for dust
suppressions at Bastacolla OCP.

(Photographs enclosed as Annexure XXIII)

e A Truck Mounted Fog Canon has been
procured and under operation at Bastacolla
Colliery. (Photographs enclosed as Annexure
XXIN)

e Two Nos of 100 m throw capacity fog canon
have been procured and under operation at
Kuya Colliery. (Photographs enclosed as
Annexure XXIII)

Fixed Long range sprinkling system along
the railway siding shall be implemented.

Compliance is under progress.

The Coal from Bastacolla Colliery is being dispatched
through BNR Railway Siding.

The work order has been issued for “Installation of
fixed water sprinkler system at BNR Siding with pipe
line works and other associated civil works under
administrative control of Rajapuer/S-Jharia OCP
under Bastacolla Area” Vide WO No.
BCCL/BA/ACE/WO/20-21/30 Dated 02-03-2021
Enclosed as Annexure XXII.
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As proposed, three Thousand (3000)
Avenue Plantation and Twelve Thousand
Block Plantation through State Forest
Department will be done along transport
route, residential colonies road, railway
siding etc. in year 2020-21 (Total 15000)

Compliance is under progress.
» Plantation is being done through available
manpower and resources.

Development of Greenbelt around quarry.
Grassing of OB Dump slopes shall be done
using grasses for stabilizing inactive OB
Dump. Plantation will be done on external
dump and reclaimed area.

Compliance is under Progress.

= Green Belt shall be developed as per present
Geo-Mining Conditions.

= Grassing on finalized Slopes of OB Dumps is
being carried out in Monsoon.

» Plantation is being done at OB Dumps which are
finalized and there is no scope of further Open
Cast Mining.

Controlled Blasting shall be carried out
using Electronic Detonator with appropriate
design of the geometry of blast holes in
daytime period to minimize ground vibration
and dust generation.

It is being complied.

Vi.

One Continuous Online PMso Analyzer shall
be installed for monitoring the quality of air
in Bastacolla Colliery and its data should be
displayed for public domain through display
panel at appropriate location.

Complied

Three Continuous Online PMio Analyzer machines
have been installed at Bastacolla Colliery, Bera
Colliery, Kuya Colliery. All machines are working and
connected with JSPCB server.
https://jsac.jharkhand.gov.in/pm10/ .

Vil.

Coal transportation will be done through
covered trucks with turpline sheets.

It is being complied.

Presently coal transportation has been done by trucks
with tarpaulin cover. Covering of truck has been made
mandatory in the transportation contract.

viii.

Persons of nearby villages shall be given
training on livelihood and skill development
to make them employable.

It is being complied.
Company is organizing training on regular basis
through Vocational Training Centre and Human
Resource Department

Continuous monitoring of occupational
safety and other health hazards, and the
corrective actions need to be ensured.

It is being complied.

Periodical medical Examination (PME) of all the
mining and other personnel is being carried out
regularly at Area Hospital, Tisra as per the Coal Mines
Regulation 2017 and Director General of Mines Safety
(DGMS) guidelines. Enclosed as Annexure XVIII.

A third party assessment of EC compliance
shall be undertaken once in three years
through reputed Government Institutes or
any other expert agency identified by the
Ministry.

Agreed.
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Active OB Dump should not be kept | Compliance is under progress.

barren/open and should be covered by | The finalized part of OB Dump (Slopes/ Benches etc.)
Xi. temporary grass to avoid air born of | are continuously vegetated by grassing.

particles.

In-active OB dump shall not be kept | Compliance is under progress.

barren/open. They should be immediately | The finalized part of OB Dump (Slopes/ Benches etc.)
reclaimed and re-graded to improve the | are vegetated by grassing.

land form and covered by temporary grass
etc. for better land use post mine closure.

Xii.

Project proponent shall obtain blasting | It is being Complied.
permission from DGMS for conducting
mining operation near villages and also
explore deployment of rock breakers of
Xiii. suitable capacity in the project to avoid
blasting near to villages. There shall be no
damages caused to habitation/structures
due to blasting activity.

The Project Proponent shall comply with all | It is being Complied.
the statutory requirements and judgement
of Hon'ble Supreme Court dated the 2"
August 2017 in Writ Petition (Civil) No. 114
of 2014 in the matter of Common Cause
versus Union of India and Ors. State
Government shall ensure that the entire
compensation levied, if any, for illegal
Xiv. mining paid by the Project Proponent
through their respective Department in
strict compliance of judgement of Hon’ble
Supreme Court dated the 2" August 2017
in Writ Petition (Civil) No. 114 of 2014 in the
matter of Common Cause versus Union of
India and Ors.

Proponent shall appoint an Occupational
Health Specialist for Regular and Periodical
medical examination of the workers
engaged in the Project and maintain
records accordingly; also, Occupational
health check-ups for workers having some
ailments like BP, diabetes, habitual
smoking etc. shall be undertaken once in
Six month and necessary
remedial/preventive  measures  taken
accordingly. The Recommendations of
NIOH for ensuring good occupational
environment for mine workers shall be
implemented; The prevention measure for
burns, malaria and provision of anti-snake
venom including all other paramedical

XV.
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safeguards may be ensured before |

| initiating the mining activities.

mitigation measures provided in Office
Memorandum No. Z-11013/57/2014.1A.I|
(M), dated 29" October, 2014, titled “Impact
ot | of mining activities on Habitations-Issues
’ related to the mining Projects wherein
Habitations and villages are the part of mine
lease areas or Habitations and villages are
surrounded by the mine lease area.

f = #74]Project Proponent shall follow the

The illumination and sound at night at
project sites disturb the villages in respect
of both human and animal population.
Consequent sleeping disorders and stress
may affect the health in the villages located
‘ close to mining operations. Habitations
have a right for darkness and minimal noise
level at night. PPs must ensure that the
biological clock of the villages is not
J disturbed; by orienting the
‘ floodlights/masks away from the villagers
and keeping the noise levels well within the

‘ prescribed limits for day light/night hours.

Agree

Agree

Hon’ble Supreme Court in an Writ
Petition(s) Civil No. 114/2014, Common
‘ Cause vs Union of India & Ors vide its
‘ judgement dated 8" January, 2020 has
directed the Union of India to impose a
| condition in the mining lease and a similar
condition in the environmental clearance
and the mining plan to the effect that the
mining lease holders shall, after ceasing
mining, undertake re-grassing the mining
area and any other area which may have
been disturbed due to their mining activities
and restore the land to a condition which is
fit for growth of fodder, flora, fauna etc.
| Compliance of this condition after the
mining activity is over at the cost of the
mining lease holders/Project Proponent.”

Ixviii.

Agree

\

Proj ﬁdw
Ba I Bera Colliery/ Dobari Colliery/
Colfiery

32,0\ %
Project Officer

.
Y

\(\

Ghanoodih
Colliery

Kuya Colliery/

&
\’/ \g@;\m}
Project Officer

Kujama Colliery

19



Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project

ECNo:J-11015/298/2010-1A.1I(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023
Period: October 2022 to March 2023

Annexure- |

Coal Production from Cluster VIl (October 2022 to March 2023)

Name of Colliery Production (In Tonnes)

Bastacolla Colliery 961780.00
Bera Colliery 0.00
Dobari Colliery 0.00
Ghanoodih Colliery 0.00
Kuya Colliery 1447500.00
Kujama Colliery 0.00

Total 2409280.00
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Annexure-ll

Study to Analyze the Extent of Pollution Reduction
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Annexure-lil

Global Expression of [nterest (Fol)
For

Dealing with coal mine fires in lease hold of BCCL in Jharia
Coalfield, Dhanbad, Jharkhand, India. Detailed scope of work as
given in the document.

LAST DATE OF SUBMISSION : 28.04.2014
BHARAT COKING COAL LIMITED: A PROFILE

Bharat Coking Coal Limited incorporated in January, 1972 is a fully owned subsidiary of Coal
fndig Eimited a ‘Maharatna’ Public Secter Undertaking under the Ministry of Coal, Government
of India. Being the sole repository of prime coking coal in the country, BCCL, at present
operates 66 coal mines spread over in Jharia Coelfieid and pait of Raniganj Coalfield apart from

6 coking coal washeries & 2 non-coking coal washerics. The mines are grouped under 12 areas

for administrarive convenience. BCCL has some unigue inherent and perennial characteristics

which are adversely afteer the nonnal operation of the Company. Difficult geo-nining
conditions involving large munber of overlaying coal seams, preponderance of old workingé,
high degree of gassiness, coal fires affecting working seams, water logged upper seans above
current places of working, elc, resiricis coal production and productivity. Besides, high density
of population in the coal bearing arcas limits the equipment size of opencast operations apart
from being an impediment to acquisition of land for uninterrupted operations. In the year 2012-
13, the company achieved a coal production of 31.21 million tone and offiake of 32.99 million
tone thereby repistering the highest ever the Turnover and Profitability (PAT) of: Rs 10176.62
Cr. and Rs 1709.06 respectively. A brief description of the organizational structure and the
deta‘iled activities of Bharat Coking Coal Limited can be viewed in the website

hitp://www.bcel. gov.in,

The mission is w0 produce planned guantity of coal efficiently and econcmically in an Eco-

friendly manner with due regard 10 Safety, Conservation & Quality. The company strives Lo

meel e growing demand of thenmal as. well as metallurgical cosl in the country ‘in s

environmentally and socially sustainable manner.
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W Pl

2.2

i}

i)

jif)

R AR,

Bidder’s Credential Requiremen!

The bidder(s) must have successfiis v dealt with mine fire in at least two coal mines, one open
cast and one underground mine. Tl annual capacity of apencast and underground mines should
e al feast 2 M and 0.5 MU respeively during last seven vears of last financial year. The

documentary proof of successiul de.aiiig with fire shall be submitted along with the hid.

The bidders in their name must b ‘e # hieved a minimum average annual financial turnover of
INR One Hundred Million or equ; saler: USD during last 3 years ending 31st March of previous
financial year. The documentary evideace to this effect would be copies of audited Balance
Sheet and Profit & Loss A/c duly courtersigned by the authorized representative of bidding
company and a declaration to {he above affect duly signed by the authorized representative of
bidding company & count.r signed by a Chartered Accountant or equivalent.

Therbidder must posecss "key personnel” (minimum numbery of the following catcgories with
requisite qualifica:# i and cxperience -

§1. No | Skill of key personnel | Requisite Quaiification | Minimum | Minisum
Experience | Nos. for
i eligibility
) Technical Expest B.E /B.Tech {Mining) or | 10 years. 18
(Mining/ Fire dealing/ | equivalent
~Mi e Rescue) :
2 Technical Expert M. Sc (Geology) or 10 years’ 2
(Gevlogy/Remote equivalent
|| Sensing)
1 Tehinical expert B Tech/BEM.Sc(Envr) | 10 vears 1
1 (T avironment) or equivalent
3 I achnical Expert RB.: /B.Tech 10 years 3
; tinfrastructure) {"fechanical / Electrical /
! s i ) ~.ivil) or equivakent
l 5. IT Expert  B.E/B.Tech/ M.5c¢ 10 years 1
| | _(Computer) or equivalent )
6. Financial Expert MBA(Finance)/Chartere | 10 years 1
d Accountant/TCWA or
equivalen(

Note - Tlhe bidder shall designate e of the team members as the team leader.

The documentary evidence io tl : elfect would bhe self-attested CVs including necessary .

coripetency certificate for work’ . in Indian mines dulv countersigned by the authorized - .-

represeniative of bidding company.

Sc-1p

NS A0 S < oo EE|
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iv) Copy of PAN (Permanent Account Number) with Income Tax Authority in India for pidder(s)

from lndia.
v) Copy of PAN Based Service Tax Registration Number i India for bidder (s) from India.

3.0 Availnbility of details for EOI :

Details for EOI including Terms and Conditions of BOI can be collected from the follawing
place during the period as stated below:

Date: From 27.01.2014 to 26.02.2014.
Time: 10.00 AM 1o 1.00 PM (on all working days)

Office of the GM (CMC)
Contract Management Cell, BCCL
Level-V, Koyla Bhawan,
Dhanbad - 826005

Details for EO1 including Terms and Conditions of EOL can also be downloaded divectly from
the BCCL web-site http:/www beel gov.in and NIC Portal, website hitp://www tenders.pov.in
during the period as mentioned above.

4.0 Pre - EOI submission meeting :
Pre - EO!L submission meeting will e held on 14.02.2014 at 11:00AM in the office 6’ GM
(CMC), BCCL, Level-V, Koyla Bhawan, Dhanbad for clarifications and discussion.

5.0 GENERAL INSTRUCTIONS FOR SUBMISSION OF EOI :

Expression of Inerest (EOL) shall be submived by the Consultants / agencies / firms /
organizations in a scaled envelope superscribed with “EOI for Dealing with coal mine fires in
lease hold of BCCL in Jharia Cealfiekl, Dhanbad, Jharkhand, India. Detailed scope of
work as given in the document.” giving EOI reference no. with date and ful! postal address &
telephone nus. on the envelope.

6.0 RECEIPT OF EOI
EOI will be received in sealed envelopes up 1o 28.04.2014 at the following address only: .
Office of the GM (CMC) )
Contract Management Cell, BCCL

Level-V, Koyla Bhawau,
Dhanbad - 826005

The offers may be submitted through post also. BCCL takes no responsibility for delay, loss or
non receipt of the ofters send by post. Fax offers or offers seat through e-mail shall not be
accepted.

6 .
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7.0 OPENT#G OF THE EO : ' - P
1301 - <! be apencd on 29.04.2014 at 04.00 PM in Lhe office of the GM (CMQC), BCCL, Level-
N avla Bhawan, Dhanbad-826005. :

o gidders ave requested 1050 through the details of 01 document & enclose all the required

decuments along with the proposal. Lach page of the proposal shall be zigned with seal.

9.0 Prospective pariies may noie that merc submission of EO} and / or submission of additional
information do not automatically entitle them to claim for pre-qualification. BCCL reserves the
right to seck for any other information during the process of evaluation, if required.

10.0 BCCL reserveé the right to reject any / all the applications o EO! without assighing any

reason{s} whatsoever thereof.
‘ Sd/-

Genetal Manager

{Contract Management Cell}

Distribution :

1. RO — With a request to publish the abridged EOIL as enclosed in local as
well as National dailies as per nofms of the Company and also arrarge to
send the paper cutting of publication to the Contract Management Cell. ’

2. D(TYOP / D(TIP&P / D(F) / D(P}/ CVO- ' .

3. GM(Co-ordn) / GM(S&M) / GM(IC 7 GM(M&M) / GM(B&M) / GM(Excv) / GM(P&P)
J GM{E) / GM(System) / Dy. GM (Bavt.), BCCL

4, Sr.ES to CMD - for kind information of CMD.

5. 110D (Admn) with a request to display this EOl in Koyla Bhawan Notice Boards.

0. All CGMs/GMs of the Areas including Washery Zones for wide cirveulation through
display in the Notice Boards. .

7. Inspector, CISF- with a reguest to deploy sceusity personnel ai the office of GM (CMC),
level-V, Koyla Bhawan on 28.04,2014 from 9:30A.M to 4:00P.M" and on 29.04.2014
from 1:30 PM till completion of the meeting. ‘

8. Desk In-Charge, BCCL. M M Division, 4™ floor, 6, Lyons Range, Kolkata.

9. CGM 7 GM (Contract Management Cell), WCUSECL/NCL/IV[CL/ECUCCL & CIL

10.'  Sri R.K. Choubey, Sr.DEC / Sri B N Banerjee, DEQO, CMC Depit. - to upload this EOI in
BCCL Website and forward soft copy of NIC format to GM (System) for uploading the
same at NIC portal website {soft copy of the same is enclosed for needful).

Sd/-
General Manager -
(Contract Management Celi)
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@

Ph: 0326-2204933

Vs AREOE [T U907 FE=oT quig
N Jharkhand State Pollution Control Board
- HIG-1, Housing Colony, Dhanbad-826001
Letter NO,ZESD Dated Q{%/g .....
From,
Regional Officer,
Dhanhad
o,
HOD (Envt.),
M/s. B.C.C.L.,
Koyla Bhawan, Koyla Nagar,
Dhanbad.
Sub: Fixing up monitoring station/Sampling location of Air, Water & Noise.
Sir,

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

G|

( Dinesh Prasad Singh)
Regional Officer.

MEMOoL:isisses DI, ABed. .. . ovnvvivissivuini

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

Encl-A/a.

(Dinesh Pd. Singh)
Regional Officer.

Printed hy Sandin
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Annexure-V

COAL INDIA LIMITED
Fro soea fAes
ENVIRONMENT DIVISION
~ goiEor e
Corporate Identity Number: 1L.23109WB1973G 01028844
COAL BHAWAN, Premises No -04MAR Plot no - AF-111, Action Area- IA
RAJARHAT , NEW TOWN KOLKATA - 700156,

E-mail: cgmenv.cil@gov.in, Web:www.coalindia.in
TEL: 033-23246638 / FAX: 033-23244232

CIL/ENV/2015-16/ T000 09//12/2015
qﬁ-y ,_.-'-"';;TTF?:‘}
A7) R,
\‘@mral Manager(Environment)/ HOD (Environment), 5 “r“‘_ AR
999

ECL,BCCL,CCL,NCL,SECL,WCL,CMPDIL,NEC,MQ\_/

% :.i/w/r\

B Ta e 4 &3
B e 7T

Sub: MoU between Coal India Ltd.& NEERI for "Sustainable Coal Mining in Coal India Ltd." o

P et

ERCEH

In view of the directive of 321 th CIL Board held on 15 th October 2015 pertaining to enter into :a long tern.
MoU between CIL and CSIR -NEERI for identification of environmental issues through assessment of
monitoring data of CIL and preparing an action plan for implementing the same in coal mining, MoU has been
signed between Coal India Ltd and National Environmental Engineering Research Institute Ranchi, on
3/12/2015.

Copy of the MoU is enclosed herewith for your information.

T
g@uﬁw
Y. 37, T,




Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project

ECNo:J-11015/298/2010-1A.1I(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023
Period: October 2022 to March 2023

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

IT HETIELT (TATTT) T AT
FIAAT Fa,FEAT A, TTAE-826005

CIN : U10101JH1972G0I000918

T HEAT TR/ STHTAa 9%) 747/ SOURCE APPORTIONMENT (MoU) /NEERI /2018/
fa1%:12.05.2018

To,

The Director,
CSIR-NEERI,
Nehru Marg,
Nagpur- 440020
Maharashtra

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

Ref: (i)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 coalfields 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 ambient air particulate matter in Jharia
coalfields region, Jharkhand” vide email dated 12.09.2016. The Competent Authority has approved
the award of work to NEERI namely “Source Apportionment of ambient air particulate matter 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 03.12.2015
between CIL & NEERI, extended to all subsidiaries of CIL & the terms of reference. The Project-in-
charge will be HOD(Environment) or any of his authorized representative.

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.
1. Scope of the Work:

¢ To conduct Source Apportionment Study for varying sources of gasses/smoke/dust emission
from source to source (fuel wood, coal, fly-ash, TPPs, coke plants, traffic, silica from natural
dust etc., but not limited to this) for the entire Jharia Coalfields (within and up to 10 Km from
the periphery / boundary of BCCL mines)
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e Study of Mineralogical composition of the suspended particulate matter (PM10 and PM2.5)
with their characterization and quantification.

* Ascertaining sources(fuel wood, coal, fly-ash, TPPs, coke plants, traffic, silica from natural dust
etc., but not limited to this) and extent of the air pollution of Jharia coalfield with suggesting
cluster-wise appropriate techno-economically viable, mitigation management plan including
action plan for the control of pollution level.

¢ The Environment Clearance has been granted to mines of BCCL on Cluster Basis, the final
report must be submitted to BCCL on Cluster Basis. JCF has been divided into Clusters. The
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)

e Two Presentations to be made by NEERI- One to BCCL Management before submission of Final
report & another to the various stake holders including regulatory agencies after submission
of the report.

e The dispersion Model should be on GIS platform

e The Hotspots/bottleneck points to be identified where there is increased pollution on GIS
platform.

e Skill transfer and capacity building training for BCCL perscnnel.

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

2. Objectives of the study:

The major objective of the study is to assess the current ambient air quality, sources of air
pollution and propose the priorities for the actions for improvement of air quality. The study
to 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 Monitoring related

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

e To calibrate dispersion modelling predictions using measured air quality
parameters

¢ Todraw supportive data through specific site related monitoring regarding impact
causing sources such as kerbside monitoring.

e To establish the impact of meteorological conditions on a few select indicator
pollutants in different micro meteorological conditions of the Jharia Coalfileds.

B) Emission Inventory related of Jharia Coalfields along with area up to 10 Km from the
periphery / boundary of BCCL mines
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e To identify the pollution load grid wise for point, line and area source
e To establish possibilities of receptor level concentrations of air pollutants by
matching dispersion modelling and air 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 BCCL
mines.

* To carry out the source apportionment using molecular markers for a limited number
of samples through a time resclved 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:

e 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 litigations 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, meetings of regulatory authorities etc.

e All the materials required with regard to monitoring/analysis, videography,
photography and presentation for the work shall be arranged by NEERI at its own cost
and shall be of appropriate quality.

e The responsibility for the arrangement of the all equipment tools and plants etc.
required for monitoring/analysis, videography, photography and presentation for the
work lies on NEERI.

e GST and cess as applicable shall be paid as per rule. The Duration of the project is 12
Months.

e The progress report of the work should be submitted every 3 months. These reports shall be
in the form of a booklet and soft copies along with videography and photography. Reports
should be in line with the scope of work.

e BCCL shall not have any liability in case of any accident etc. towards CSIR-National
Environmental Engineering Research Institute (NEERI)'s personnel/ staffs during filed visits

e Child labour is prohibited under Mines Act, therefore, NEERI Nagpur shall not deploy any
child labour in the aforesaid work.
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e Reports /findings shall be sole property of BCCL and hence the publishing of the reports
/findings in any forum (i.e. hard copy / electronic or in any other form) shall be done only with
prior permission of BCCL and shall acknowledge BCCL in all such activities.

e Matter relating to any dispute or difference arising out of this work order and subsequent
contract awarded based on this work order shall be subject to the jurisdiction of Dhanbad court
only

e All other terms and conditions of the MoU executed between CIL and CSIR-National
Environmental Engineering Research Institute (NEERI) on 03.12.2015 and extended to its
subsidiaries shall be applicable.

4. ARBITRATION:

Disputes between the parties arising from this agreement shall be settled amicably through
negotiations in good faith. Failing the above, the dispute shall be referred to arbitration 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 amendment thereof. The decision of the three arbitrators shall be final and
binding on the parties hereto. The place of arbitration shall be at Nagpur and shall be
conducted in English language

5. FORCE MAJEURE :

_Force majeure is herein defined as any cause which is beyond the reasonable control of BCCL
or CSIR/NEERI as the case may be, which with a reasonable amount of diligence could not
have been foreseen and which substantially affects the performance of the respective
obligations of the parties, such as but not limited to :

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

s 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
undeclared priorities, quarantines.

s Any direction, order of any court or Authority adversely affecting the
enforcement of this agreement in any manner.

e Strikes and Lockouts for a continuous period of 30 days

Provided that either party shall within 7 days from the occurrence or cessation of such a
cause notify the other in writing of the same.

In the event Force Majeure event continue for more than 30 days, the parties shall
mutually discuss and decide the future course of action. If not mutually agreed, the
parties shall have the right to terminate this agreement.

BCCL or NEERI shall not be liable for non-performance of their respective obligations or
delaysin respect thereof as a result of force majeure as referred to and / or defined above

6. INDEMNITY
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D BCCL shall-indemnify and keep indemnified CSIR/NEERI from and against any and
all loss damage or liability (whether criminal or civil) suffered and legal fees and
costs incurred by CSIR/NEERI resulting from a breach of any of this agreement
between BCCL and its licensors/consultants/contractors or any other third party.

. Notwithstanding anything in this agreement, in the event of any liability, claim
or damage arising out of this agreement, the liability of CSIR/NEERI to BCCL shall
under any circumstance exceed the amount received by CSIR-NEERI

7. CONFIDENTIALITY

The Parties, to the extent of their respective rights to do so, shall exchange such technical
information and data as is reasonably required of each Party to perform its responsibilities
under this agreement. Each Party agrees to keep in confidence and to use the same degree of
care as it uses with respect to its own proprietary data to prevent the disclosure to third Parties
of all technical information, data and confidential business information (hereinafter referred to
as “Consolidated Data”). Exchange, use and maintenance of Confidential Data shall be mutually
discussed and agreed to by the parties. The preceding provisions of confidentiality and
restriction on use of Consolidated Data shall not apply to

e Information in the public domain or information, which subsequently enter into public
domain without committing breach of this Article.

s Information 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 under law, rules or regulations or court orders.

s Information provided to Consultants / advisors, provided they, in turn, sigh undertaking of
confidentiality

8. OWNERSHIP OF INTLECTUAL PROPERTY -

* Anyintellectual property rights obtained by the respective parties hereto pertaining to the
PROJECT prior to signing of the agreement shall remain the property of the respective
organizations. On mutual consent foreground IP shall be deployed for the project purpose.

¢ Theintellectual property that is generated in the PROJECT shall be owned by BCCL.

e If an IP is generated the relevant IP clause shall be built in a project specific agreement
mutually, as the, case arises.

e Inthe case of Intellectual Property developed independently by CSIR/NEERI in which BCCL
has an interest, CSIR/NEERI shall grant to BCCL/CIL a non-exclusive license to manufacture
and sell the product, and CSIR/NEERI reserves the right to grant similar license at its
discretion to others.

e During the work as envisaged under this agreement in the event of CSIR/NEERI scientists
exploring, inventing, or discovering results other than the specific objectives of the Project,
CSIR/NEERI shall retain absolute rights on such results. CSIR/NEERI shall first offer such
results to BCCL on negotiated terms by entering into a separate Agreement. In case BCCL
does not accept the offer, CSIR/NEERI shall be free to negotiate the release of such results
to other parties without any obligations to CIL.
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* In case BCCL intends to renounce its interest in the Project, it shall give notice to NEERI of
its intention upon receipt of which notice NEERI shall be free to work further on its own on
such Projects and or enter into a licensing or joint development Agreement with any other
interested third party.

9. Deliverables:

¢ Emission Inventory and Dispersion Modeling

e Source apportionment for identification of sources impact and prioritization of actions.

¢ Time-bound action plan guidelines for implementing measures for improving air quality

e 2 copies of Draft Report

e 15 copies of Final Report- Since the Environment Clearance has been granted to mines of BCCL
on Cluster Basis, the final reports must be submitted to BCCL on Cluster Basis.

10. TERMS OF PAYMENT

Project Cost Rs. 120 Lakhs (Rupees One Crore Twenty Lakhs Only)
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 Installment: 50% + GST + All applicable Cess & surcharges

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

2nd Installment: 30% + GST + All applicable Cess & surcharges

—  (After completion 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

e All the payment will be made by ELECTRONIC MODE through bank. The CSIR-National
Environmental Engineering Research Institute (NEERI) must furnish the details in the

proforma as given in the Annexure-3.

11. PERFORMANCE SECURITY/SECURITY DEPOSIT

11.1 Security Deposit shall consist of two parts:

a) Performance Security to be submitted at award of work and
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b) Retention Money to be recovered from running bills.
The security deposit shall bear no interest.

11.2 Performance Security should be 5% of annualized value of contract amount and should
be submitted within 28 days of issue of this term of reference by NEERI in any of the form given below

- A Bank Guarantee in the form given in the bid document from any scheduled Bank payahle
at its Branch at Dhanbad.

- Govt. Securities, FDR (Scheduled Bank) or any other form of deposit stipulated by the owner.

- Demand Draft drawn in favour of Bharat Coking Coal Limited on any Scheduled Bank

payable at its Branch at Dhanbad.

If performance security is provided by NEERI in the form of bank guarantee it shall be issued
either —

(a) at Bidder’s option by a Scheduled Bank payable at its branch at Dhanbad, or

(b) by a foreign bank located in India and acceptable to the employer.

(c) the validity of the Bank Guarantee shall be for a period of one year or ninety days beyond
the period of contract or extended period of contract (if any), whichever is more.

Failure on the part of NEERI to comply with the requirement as above shall constitute
sufficient ground for cancellation of this agreement.

11.3 All bills shall be paid at 95%. The balance 5% shall be treated as retention Money and will
be second part of security deposit.

11.4 Refund of Security Deposit:

The refund of security deposit shall be subject to company's right to deduct/appropriate its
dues against the NEERI under this terms of reference/any other works. On completion of the work
and certified as such by the Project-in-Charge i.e HOD(Env) or his authorized representative, the
security deposit remaining with the company shall be refunded as below:

# Performance Security (1st part of security deposit) shall be refunded within 60 days of the
submission of final report and its acceptance by BCCL management (As certified by the
Project-in-charge i.e HOD(Env) or his authorized representative)

» Retention Money (2nd part of security deposit) shall be refunded after 180 days of the
submission of final report and its acceptance by BCCL management (As certified by the
Project-in-charge i.e HOD(Env) or his authorized representative.)

You are advised to furnish Performance Security/Security Deposit in the Office of HoD (Env),
BCCL in the form detailed as under within 28 (twenty eight) days from the date of receipt of this terms
of reference to enable the HoD (Env), BCCL to issue a formal work order to you and sign the
contract/agreement executed between the company and you (NEERI, Nagpur) with the terms and
conditions including, Integrity Pact, etc.




Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project

ECNo:J-11015/298/2010-1A.1I(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023
Period: October 2022 to March 2023

’

you have to sign the Integrity Pact. This is as per the CVC guidelines. Name, address & contact
~tthe Independent External Monitor(s) for this purpose is as given below:

1. Name: Prof (Dr.) L.C. Singhi, IAS (Retd.)

Address: L-31, Third Floor, Kailash Colony, New Delhi-110048

2. Name: Shri Pramod Deepak Sudhakar, IAS (Retd.)

Address: A-002, Stellar Park Apartments, C-58/24 Sector-62, Noida-201301
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Chapter 1 Introduction

Tharia Coalfield (JCF) is one of the oldest coalfields of India and has been subjectzd to
coal exploitation for more than 100 years. JCF is one of the siznificant coal-producing areas in
the country and occupies an important place in India's industrial and energy scenario by virtue of
prime coking coal and is an essential source of coal Jhama coalfield is crucial and a large
coalfield situated in Dhanbad and Bokaro district. Jharkhand Geographically the JCF is bounded
by latitade 23°38' N to 23°49' N and longitude 86°09E to 86°30E and encompassing a total area
of about 430sq km (Fizure 1.1). Jharia s the largest coal producer in India and has an estimated
reserved of 19.4 billion tonnes of coking coal The coalfisld contributes to the local economy and
directly or indirectly employs the local population.

Bharat Coking Coal Limuted. a subsidiary of Coal India Limired, has been operating the
majority of the coal mines in the JThana coalfield regions since its inception in 1972. Tharia, one
of the eight blocks in Dhanbad and the main source of metallurgcal coal in India can be termed
as the country powerhouse since its mines are the only source for the best quality coking coal
required by the steel indusmes and others i the country.

=

TN

Figure 1.1: Geographical Jocation of Jharia Coalfield m India
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L1. Climate

Dhanbad Lies 236 m above the mean sea level and experiences the gopical climate. When
compared with the winter, the summers have much more rainfall The Koppen-Geiger climate
classification is Aw (Tropical wet-dry climate) and experiences an average temperature of 259
°C and 1203 mm of precipitation falls annually. The dnest month is December. There is 3 mm of
precipitation in December. In July, the precipitation reaches its peak, with an average of 321
mm. With an average of 32.5 °C. May is the warmest month At 18.4 °C on average, January is
the coldest month of the year. The windrose for the March-Tune months is presentad in Figure

12

12. Land use & Land cover

In the present investization. the Jharia coalfield area (282743 sq km) has been
undertaken to study the Land use land cover (LULC). For this study, Sentinal-2A satellite image
i wsed in the month of 17 February 2019 having a minimum cloud. These images were
downloadad from the United States Geological Survey (USGS) Earth Explorer. Each Sentinel
24 saeellite imagery band was geo-referenced fo the WGS_84 darum and Univerzal Transverse
Mercator Zone 45 North coordinate system The Sentinel 2A satzllite mmage stacking of the
band-2, band-3, band-< and band-§ of 10 m resoluton was performed on the ArcGIS 105
software for studymg the LULC of the JThana coalfield

For LULC classification, supervised classification was camed out in the study area. Thus
allocadons of each classified area in sq. km and its percentages are tabulated in Table 1.1. The
percentage of areas as classified as: agniculture (74.3%:), bamen land (7.45%) built-up areas
(5.14%). mining (2.64%:). vegetation (9 20%) and water body (0.86%) (Figure 1.2).
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Figure 1.2: Land Use land cover map of Jhana coal field area
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Table 1.1: LULC classification of Dbanbad study area

Sr. Mo | Name Area im 5q. km | Areain %%

1. | Aemculrare 21047 74351
1. | Bamen 21064 745
j. | Buliup 14331 514
4. | Mining 74467 254
5. | Vegetation 2683.74 240
6. | Water bodies 1237 0.86

Tatal 282743 100

1.3 Population

The stady area covers four district boundaries; mamely Dhanbad (1710 25q km), Bokara
(620.435q ko), Giridih (29 8sg km) in Jharkhand and Puroliva (265.85:q km) distrct m West
Bengal statz. The Dhanbad district cowars the maximum stody area and the population &5 around
13, 04 434 in the vear 2001 and iz around 26,84 487 in 2011. The Bokaro district total population
i m 2001 is 17, 75,041 and in 2011 it is 20, §2.330. The Gindib diztrict infal popolation 1= 19,
01.554 in 2001 and iz 2445474 in 2011. The Pumnliya disimct m West Bengzal sfate total
population is in 2001 is 25, 35,233 and in 2011 are 29, 30,115,

Bazad on the cowered study area the tofal population in the stady area is tabulated in
Table 1.2, The total pepulation n the shady area based en Census book 2001 is 2532195 and
3011 is 28,62 600
Table 1.2: Population i the shady area as per 2011 census

Dhistrict Wp of Area
. Area Covered - Fopulation - Fopulation
DIStrict | Covered | of District Pﬂfﬁ“ 2001 in Pﬁﬂ“" 2011 in
SAEE | by Stody | by Stedy - Study Area - Study Area
Area Area
Bokaro | 62043 2150 | 1775961 | 3sL7el | 2062330 | 443353
Dhanbad | 1710.2 8151 | 2384434 | 1951845 | 2682487 | 21.38.060
Giridih 288 0.59 19,01.564 11,273 2445474 14.500
Puruliya | 465.85 7.40 2535233 | 187484 | 2930115 | 214586
Tomal Toml
Toml | 282628 Population | 2532195 | Population | 2862500
2001 011
14, Porpose of Stody

Urban air pollitien is a notable concem across the world Infeming to the rapid rates of
mdusmialization and arbanization io Indian cites, polluted air guality & censidersd a key factor
m crumbling the quality of life with an adverse effect on the buman beinz. Hence air quality
zained a sigmificant role in recent decades since it is worsened by emiszion Som major pollutants
mcheding pardculate matter (PM,p and PM..), WO-, 50; and O were found to excesd the
national ambient air quality standard (MAACS) limits
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Pardculate pollutton is a major concern m the feld of air pollution. The particulate matter
m the air result from dispersion of dost from indusal (minmz md pon-mining) and allied
activities, ransporation, local vebicola movement and domestic fusl (Coal, wood-buming et
barming. Assessment of the air qualsty can provide useful msight for the development of the air
quality manazsmeant plan. The dafabase developed on air quality also helps the regulatory agency
ienfify the lecatons where natmal resources and buman health could be at nsk.

Tharia coal mines having low ash coofent and hizh calorific valoe coals are subjected o
miensive mining activities because of the easy availability of coal at shallow depths in thick
seams. Therefore, they are offen used directly io iron and stee] plants for metal exide redoction
after washing. Although these coal mines are highly-priced for their high-gualicy coal, they ans
potorious for their mine fives, which canss a Lot of fogitive Zazeous and PM emizstons. Hence,
the Jharia region has been under scratiny by various public mthorities and the commen public
with a vision to improve the ambient air quality.

Various sorces cootribute to hizh particolar matier concentration in the Thana region: wehicles,
mining activitdes, re-suspended dust, fogifive emissions, fusl ofls, housshold LIPS The
percenfage comimibution of thess factors i the ambient depends exchisively on a paricular
region”s econpmic activides. To improve the existing ambient ao quality, the major sources of
M emissions first nesd to be identified.

Hence, the emwironmental clearance commuittes of MeEFCC has dirscted BOCL o
conduct a source apportionment study for particolate martisr, In this comexi, BCCL has
approached CSIR-WEERI fo conduct a seurce apportionment study of ambient air particulate
marter in the JThama cealfields region to quantify the varous sources of PM emdssions and

suzgest an effective environmental management plan.

The study's major ebjective is to assess the cument ambient air qualtty, seurces of air
polluton, and propose the priontiss for the acdems for improwement of air quality. The smdy
mchudes the enfire Tharia Coalfield and an area up to 10 Km from the penphery boundary of
BCCL minss.

The detailed objectives are as follows:
i Ambient Air Monitering

« Mpnitonng of ambient air quality at selected recepior locations for pollutants incloding
Py, PM ;2 limited), 50, WO, PAHs to establish the statas of the air quality in Tharia
Coalfialds and an area up w0 10 E.M fom the peripheryboundary of BOCCL mimes. Also,
rewiew of the mvailable air quality monitoring data from Central Pollutdon Control Board
[CPCH) /Tharkhand State Pollution Control Hoard (JSPCH).

« Tovalidate dispersion modelling predicdons using measured air quality pammeters

=« To draw supportive dara through the specific site-related monitering r=garding impact
causing sources such as kerbzide monitoring

= T establish the impact of mefecrolegical conditions on a few select indicator pollutants
in different micrometeorological conditions of the Tharia Cealfialds
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« Emission Iventory related to Thana Coalfields along with area up to 10 Em from the

peripheryboundary of BCOCL mines
ii. Toidentify the polhotion load prid wise for peint, line and area source

= To establish posszibilities of receptor level concentratons of air polivtants by matching
dispersion modalling and air quality moenitoring data

= Source apportionment

= To identify and apparton the poliution lead at recepior Level to warous sources in the
Tharia Cioalfields along with an area up to 10 Em from the peripherybonmdary of BCCL
mines

= To camry out the seurce apportonment usng molecular markers for a limited number of
samples through a time-resolved sampls collection at variows persods of the day and day-
of-the-week.

= Any other item in consensus between both BOCL/CIL & WEERI evolved during the
study.

15 Approach of stody

The shady approach has many components, each one of them having its importance and
mierdependence as shown in Figore 1.3, The ultimate objective is seurce appertonment of
ambient air of JCF that primarly requires knowledge of ambient air quality stafus, sources and
emizsion load. Thess thres objectives wers achieved by monitoring air polhatanis at 13 lecations
m Jharia Coalfield using wariows mstroments and muoltple apalyses These lecaions were
selecied based on land use and activify profile All moniforing was camied out using varied
mstruments and all atfriutes were analysed using standards methodologies. The study™s
methodology of the shady was divided info thres parts namely ambient air quality menitoring.
SOUITES BMIZSHD IMVenfory and source appordonment analysis.
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Figure 1.3: Air quality Momitoring & emizsion source apportionment shadies
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Chapter 2 Emizsion Inventory

This section consists of all methedologies that have been applisd for the emizsion
mveniery and dispersion modelling in the Thara Coalfield The emission inveniery is the process
o identify the possible source and its conmibution. Emission inventory and dispersion modelling
are based on the primary data collection to caloulate emizsion load from a particular source. It
provides fundamenial informarion for air guality modelling and air polloton copfral soat=gy
development. In the coal mining arsa, miming, oon-mining, mdosmial vebicular and other
SOUITES are commibutmg. Air quality menitorng inchudes the suitable location sslected based on
the metrological conditions, chemical characterization for ientificaion of the seurce, CMB
midal fo estimate the source appartionment to P .

Ajr polhrfant emizsion inventary is a process to idsntify the possible sources and their
conmribution It provides fondamental informaden for air quality modelling and air peliotion
coniel smategy development. Mining, nop-mining. ndusmial. vehicalar and other somrces ae
contributing to critical coal mining zene like JCF, India. According to possible emission sources,
sources are divided info thres cateponss like poimt sources, arsa sources aod line sources. The
mventory of these sources is Important to make 3 proper source prafile.

11. Inventory of Point Sonrces

A point sowrce of pollotion is a single identifiable source that is respomsible for
siznificant pollution load in the smudy area, ke thermal power stagons. A comprehensive list of
differemt pommt-like indosimies in the smdy area was obfained from the remional office of the
Tharkhand State Polluion Coptrol Board (JSPCE). at Dhabad The indusiries specific
miormation of incledes production capacities, raw materal used, manofacturing process, fiael
consumphion, et also collected from the repional affice by the CSIR-WEERT team.

11 Imvenmtory of Area Sources

Area sources are spurces of pollaton that emit a substance or radiadon from a specified
area. Mining activities, domesdchatel fuel (ooal) buming. parbage uming, etc. are the major
coniributor to azea sources. In order fo assess the foel comsumpton in the smdy arsa the
pecesary informaton was collected through surveys at petrel pumps, bodels and restaurants,
bakeries, open eat out and crematoria. Alse, surveys collected data on the seasonal implicadon of
fiael used parficolarly wood and coal. The data on trash buming and solid waste penerated in the
stady were collected from Municipal Cerporadon Dhanbad.

1.3 Inventory of Line Sonrces

Wehirles conmmibartz a whale ramge of HC: besides confributing 50, WO, {as N0, HC
and lead. Diesel vehicles are the pimary source of smoke and WO, m addition to OO0 and HCs.
Heowever, CO and HCs per lime of fisel consumed by diese]l vehicles in relatively low compared
o gasoline-powered vehicles. In gasoline-powered wehicles, the exhaust &5 the major source of
polloton that conmibates 100 % CO apd MO, and 207 of HC: emirted to the ammosphere The
remaining 0% of HC: are emirted from crankcase blow-by and evaporative emissions. In the
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two-stroks engine, the crankcase blow-by is absent. The exhaust emissions are the primcipal
spurces of polhmants emdtting about 240% of fael sopplied without buming doe to shar
circulating, contribufing bish cencenmation of HC s In disse] wehicles, practically all pollutants
are emitted through exhanst gases and the cootribation to crankcase blow-by and evaporative
fuel emission are nagligible.

Thouzh the quandry of polhoants emdrted by the wehicles iz directly proportional wo the
pumber of vehicles playing om the mad. the mtensity of pellotion potential depends on several
contributory factors such as a geographical location, unplanned development of central business
areas, inadeguoate and ill-mamtained road as well as the type of wehicle, wmplanned waffic
manazement, meteorological comditions, and oop-availability of adeguate emission comnmol
tzchnology.

Vehicke activity data were collected dunng the feld campaipn at 12 road networks m the study
area. and the daily average vehicular activity is presented in Table 3.1,

Table 2.1a: Daily average vehicle actvity on different road netwoark considered doring the

fieldsurvey

Label Faad Netwark HOW IRV | W ity Tofal
L1 || Thomna o Lodoa -5 km 12534 1385 3640 2560 15834
L} | Parthardih to Sindr -7 km 1539 5356 4342 15633 | 24890
L3 || Bastacola to Pathardib -1 3k 2153 8325 3678 10233 | 243%0
L4 | Bhuli to Bankrnore - Skm 1275 13832 | 12063 | 18241 | 26513
15 || Eamas o Haina-12 5km 1802 T2 356 1532 | 27577
Li || Bankmore to Ensmda -5 kom G358 GR35 1206 10235 | 13474
LY || Eusonda to Eairas - 10 km 13005 4521 5327 15689 | 28843
L8 || Momidih to Ensmda -7 Em 1208 TEse 30R3 146298 | 27530
L% || Lobpid to MMahoda Area Colomy - 8 ko 1535 43523 2335 G355 14840
L1y | Mabmda to Parasia Chowdk -7 km 1223 4023 1758 5623 12628
L11 | Parasia Chowk To Moomidh - 3 km i) 2050 235 2347 5001
L11 | Bhowra to Parbaipor - 13 Km 2135 TE56 4158 14578 | 28817

Table 2.1b: Averags wehicle speed of diffsrent categories of vecls in the road network
Averaee vehicle spesd®

Label Fload Wetwork HDV | Ly | W | oW
Ll | Thana o Lodoa -5 km x] 35 £ 2
L} || Pathardib fo Sindr -7 km 1] 44 35 20
L3 || Bastacola to Patardib -13kmn 0 4 35 20
L4 | Bhull to Bankrnore - Skm 15 3 30| 30
L5 | Eaimas to Harina-12 5km 1] 35 3 20
Li || Bankmore to Ensmda -5 kom 15 3 A 30
L7 || Eusonda to Eairas - 10 km 20 44 £ 20
18 || Momidih to Ensmda -7 Em 1] 35 3 20
1% | Lobpid to MMahoda Area Colomy - 8 ko 0 4 £ 20
LLF | Mabmda to Parasia Chowk -7 km 15 3 A £
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L11 | Perasia Chowk To Moonich - 3 km X 15 15

40

L1? | Bhewra to Parbatpor - 13 Em i 40 3

40

* Average iravel speed on the road metwork iz considered durizsg traffic urveys amd inpat form Traffic pelice amd velcle
drivers

The vehicle utilization factors (km travelled per day per vehicle rype) were adapted from
the Auto Fuel Policy Repart (Table 2.3). Two-to-four-wheelers Emission factors were taken
from warious project Teparts conducted by CPCE and Indian Clean Air Proprammed (ICAP)
(CPCB 2010; ARAT 2007). The percentage distribution of various types of vehicles moving on
the road netwark considered during the feld survey is presented in Fig 2.1. Tt shows that major
mumbers of vehicles moving in the considered Road netwark are two-wheelers (31%), followed
by light motor wehicles (6%, three-wheeler (17%) and heavy-dury diesel vehicles (5%).

Distribution of Vehicles

B Thres Wheeler

I'meo Wheeler

B Lizhi Mofor Vehscle

emvy Dnesel Velncle

Figure 1.1 Percentage of different types of wehicle surveved on the moad netwaork during the Seld

SUTVEY
Tahle 1.2; Utlization Factors for differ=nt types of wehicls

Vehicle Type lom per day
LMV (Car Jeep) 526
LMV (Taxi) 7189
1 Wheeler 5.1
3 Wheeler (Auta) 9172
HOV 455

1.4. Methodaology

The following mathod is adoptad to estimate the emission load due to vehicles
Ei=N,= VET = E¢

Where, E, is the smission from a particular rype of vehicle

¥, is the mumber of vehicles of a particular rype

WVET is the vehicle km ravelled

E., km iz the emiszion factor for a specific vehicle

(2.1

Ji
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Table 2 3a- Emission estimats for road mansport
} Emission (kg'day)

Label Eoad Metwark P, PAL:
L1 | Jharato Lodna -5 km 230.12 113.08
L1 | Pathardih o Sindi -/ ko 379.07 18037
L3 Bastacoela to Parhardih -1 3km 63221 45198
L4 | Blul to Bankmare - fkm 33141 127,50
5 Eamas to Harma—12.5 km 71943 41563
L& Hamkmore to Easunda -3 km INE.G0 104 34
L7 Ensunda i Eamas - 10 km 37631 17785
L3 Mhlonidih to Kusunda -7 Km 31783 114.25
Lo Lohpiti to Mahuda Area Colomy - § km 160,34 151 00
L1o | Mahudato Parasa Chowk -7 km 24156 14824
L1l Parazia Chowk To Moonsdih - 3 km 94 15 57.13
L12 [ Bhowma to Parbatpur - 13 Em 50082 379.80

Fe-suspension of the unpaved and paved mads depends on the ..silt loading™ factor and

Arehicles weight™ roaming on the road (Table 2.4). The silt loading (5,) is the mass of the silt-
sized material per umit area of the road surface. The amount of dust produces by wehicles
movement on paved {eq 21 Ja) and unpaved {2q. 2.20b) roads can be appraised by the following
equation: [adapted fom US-ERA, AP-42):
E=k (L3065 . (W3EY1.5 (2.2a)
E = [k. (SLA2).(530)005 (WEY 130,502 (2.3
Where, E™"=smizsion rate of PMs (Tahla 2 3}
5L is silt load (2/'m2);

W iz the average weizht of the vehicle (Tomns);
M iz the surface modshare cantent (72

k iz constant {ihe funciion of particle size) in g VET' (Vehicle Eilometer Travel)

Table 2 _3b; Surface =it load in paved and uopaved road

R ] Sorface Silf load (2/m¥)
Label Eoad MNetwork ampaved paved
(Paved: 97.4%:; Unpaved: 1.6%)
L1 | Thariate Ledna -5 km 1003 182
L2 Patbhardib to 5indri -7 km - 15.8
L3 Bastacola to Pathardib -1 3km £31 121
L4 Bhuli to Bankmare - $km - 17.5
L3 Eamas o Harina—12.5 km 018 12.5
L& Hamkmore to Easunda -3 km - 18
L7 Fusunda to Eatras - 10 km - 173
L3 Mopidih to Eusunda -7 Em 355 128
Lo Lohpit to Mahuda Ares Colomy - § km - 15.5
L10 Mlahnda to Parasia Chowk -1 km - 16
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PAMID Emission Load

m Heavy Dese] Velucle
m Ligli bloter Yelicle
® Thres Wheeler

Two Wheeler

Fipure 1.2 PM,y emizsion lead for different categonies of vehicle

It is observed that 41% of PM10 emission is comtributed by the Heavy-duty diesel wehicles followed by rwo-
wheslers (26%;). Light motor vehicles (19%) and three-wheslers (14%) in the considered road network during
the study period The particle size pmultiphier (k) in the equations 2.2a and 2.2b varies with asrodynamic size
range as shown in EPA techrical documens (1321 paved reads pf (epa son)).

Tahle 1.4: Emizsion rate for the paved and unpaved road

Emission Bafe
Emission Secter Pl (kgday) | PM: + (kg/day)
Be-saspension dust from Pawed & Unpawed Foad 1755 943
15 Resalts
151 Indusirial Emission

Emission inventory estimates are determined based on considering available industrial
activity information, emission factors (Table 2.5) and cbservations. For the cmTent study.
industrial and mining information was collected for emission imventory dewelopment.
Emission inventory information for indusmies was collected from the regional office of
ISPCE. In Dhanbad. the major industries are the power plant and the coking indostry. Other
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than those are coal mines, thes coal as a fuel i= majorly wsed in industries and howseholds.
Emission loads by point source are depicted im Table 2.6 a5 per emission imventory.

Table 2.5 Emiszion factor for coal mining activitdes

EF TSP | PM,, | FML. | 50, [ X0,
g\g Coal | 1014 | 1364 | 1176 | 420 | 820

Table 2.6: Emizsion load from Indusirial sector im JCF

] Ty TSP | PAL, | PML. | 50, | NO.
. Name of e Fuel _ . . - : :
Sr. Mo . - TUlnit (Tom' | (Ton' | (Tow' | (Ton' | (Tow'
Inidmstry Fuel | PoRSEEpGon vT) VT) ¥ ¥T) V1)
] - MT/COven
W'z Mahalanay . - -
1 e | Coal 4 ade 270 | a2 [ 12 | oSt | 120
- =-_|
y | CEEEEEN | ) 100 oD | o085 | seos | 4292 [ 1533 | 20
Ml's Shres
3 Gopal Coke | Coal 774 TPD | 5407 5286|3322 | 187 | 2307
Indasiries
W'z Lannm
) Hard coke . - P I -
4| Mammfacnins | Ol 102 TPD | 7126 | 6020 | 4378 | 1564 | 3033
Conpany
Ml's - Sanay
5 Hard Coke | Coal 70 TPD | 4800 4753 | 3005 | 1073 | 2005
Indasiries
§ | MalnderEad | oo 36 ™0 | 2505 | M| 1545 55 |07
7 [ M Shiv SRk | cog a0 TPD | 550 | 5443 | 3434 | 1226 | 15
Ehetawat ok -:::Eu
§ | Mamfachmmg | Coal 43 mecn | 314 | 305 | 193 | 060 | 133
Conmpany Thrs)
MET
0 Hard Cke | Coal 100 TPD | ®0.85 | 6804 | 4202 | 1533 [ 2003
Indasiries
10 “ﬁ?‘i‘_f“” Coal 135 TPD | 9431 o185 | 5795 | 2070 | 40.41
W5 Amam Sof - . - . .
| oo g | Coal 2075 D | 207 | 0251277 ] 4356 | 2o

151 AreaDistriboted source
An area spurce emission imventory estmates the polhmant loads emanatine fom several
small bt umerous individnal spurces in a specific geographic area and which canniot be
inclhdied 1mderline no point sources.
Area sources considered for enssion inventory for JCF region are:

« Cookine operafions i households: Shim and non-shm

« Cooking operafions m hotels, restnrands, open eat-puts and bakenies

« Crematoria

17
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The following sectons will detail the methodology adopted for esimanne emissions fom
each of the above-mentoaed sources and the results tmsobtzined.

# Emission lead from mining activities
The emizsion loads from coal mine aciivites are depicted m Table 2.7, The emission load i=
caloulated based on the secondary data collacted fom the BCCL mines coversd i the study. The
data imchudes coal and owerburden quantity handled per day duninz loading and unloading
mansfer from pit to stockvard tbooozh haol road and comveyer, vehicnlar movement fequency
apd diesel consumption for HEMM and DG sets. Emission factors from EEA air polbatant
emizsion myventory poidebook 2019 were considersd for the estimarions of TSP and P lead

Table 2.7: Emizsion load from coal mine activites in fharia coalfisld region

Mme Area (m”) | PAds (Tonev) | PAL. (Tonev)
ABROQCE 23155183 156.1 T80
ADT Callisry 1444818 478 130
ASP Colliery 195440 77 138
Bhowra south TROTY 160 134
Block IV Govindpur 433827 x5 11.2
DBROCE 05747 54.7 324
East Bazsuriya Callisry 376404 243 122
Gopalichuck Colliery 37573 37 1e
Jeenagara QP 2079123 g0 1040
Eurya OCP 1134723 a1 45.1
NAEC 245203 783 EL N
NGE 251847 126.0 53.0
HNichitpur callisry To1140 al.4 30.7
Dinlaritand colliery 335887 41 421
Rajapur C:CP 1170784 04 45.2
Sendra Bansjora 472760 a3.0 il
Shatabdi colliery (Muraidhih) | 34270 770 3B
Teraimary B76320 233 11.7

Tatal 12754 63177

# Coolking operations in non-slum househaold

A survey of 20 noo-shm bonsshold areas was condwcted in randomdy selected areas of
Dihankad to understand which fizels are being nsed in these honssholds and their quantites
The survey results indicated that Liquefied Petrolemm Gas (L) was the firel of chodce in all
the honseholds and that sach howsehold wsed abont 1 cylindsr per month on average. It was
asmumed that LG use remaims the same for all 365 days of the year. The results obtained ars

presentsd in Table 2.3
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Tahle 2 8: Emizsions from the use of LG in non-slum households in Dhanbad

LPG Pollutant PM,, | S0, | 0. | co | HC

Emission Facter (gkg) | 2.1 04 | 18 | 035 | 0o

Emission (T/¥ear) | 005375 | 00011 | 00049 | 0.0007 | 0.0002

¥ Cpoling operations in shom bowseholds
A survey of 15 areas hawing shom households was condocted, spread im Tharia Coalfisld
winch was kooam to have significant shom populations, to understand which fiiels are being
nsad in thess honseholds and their quanftes. It was seen that a majerty of the shom
households wse coal a3 a cooking foel (Table 297

Table 2.9: Emiszion from coal as foel

Pollutant SPM | 50, | BO: | CO [ HC

Emiszion Factor (ghg) | 20 133 | 309 | 2400 | 05
Emission (T/Year) 18334 | 1B.B34 | 5.657 [ 35330 | 0.709

» Emizsions from crematorizm

In order fo caloulate emizsion from rematoria data were obiained from crematorioms

in Dhanbad Emvission from the oming of bodies nsmg woods mainty prodoces BA,,, CO
and HC majoriy as depicted in Table 2.10.

Table 2 10: Emizsion from Crematona using Woed 2= fisel

Pollotamt PMo | 50, | NO. | CO HC

Emission Factor (gkg) | 173 | 02 | 13 | 1263 | 1143

Emizsion (T Year) B8R | 0033 | 0214 | 2000 ( D0U03

# Emissions from baleries
Data were collected from 34 bakeries operanng in Dhanbad in which 12 bakenies were using
electrical ovens. The emissions fom such bakeries were not comsidered. All the other
bakeries wers nsing coal as fuel. Emissions from such bakerie: are given in Table 2.11.

Takle 2.11: Emission from Bakenes using Coal as fuel

Pollutamt SPM | S0y [ NO, | CO | HC

Emission Factor (gkg) | 20 | 133|300 [40 | 03

Emizsion (T Year) 426 | 416 (135 | 780 | 014

# Emissions from hotels and restanrants

Diara were collected from 35 botels in Dhanbad city. It has been fowmd that most
hotelsTestanrants were using a combinaticn of ceal and LPG a: cooking fiel. Envission

19
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from coal and LG wese caloulated and depicted in Table 2.12 and 2.135.
Table 2.12: Emiszion from Hotel & Festaumanis nsing Coal

Pollutant SFM | 50: | NO, Co HC

Emis=sion Factor (g/le=) 0 133 | 300 | 2402 03

Emi=sion (T Year] BLIO | 5303 | 1.618 | 10.105 | 0203

Table 2.13: Emission from Hotel & Bestaurants using LG

Pollutant PM,, | 50, | %0, | co | HC
Emission Factor (kg 21 0.4 0g | 025 | 007
Emission {T/Year) 0136 | 0026 | 0.7 | 0016 | 0.005

* Emizsion fTom open eat-ouwis
From the survey it has besn abssrved that most of the open eat-ouis wers using coal as
cooking fisel, only a few were nsing LPG (Table 2.14)

Table 2.14: Emizzion oads fom opsn sai-ouis

Pollutant SPM | 50, [ NO:| €O | HC
Emission Factor {g/kg) [ 20 | 133|390 2202 | 05
Emission (T/Year) 140.7 | 836 | 281 | 17.534 | 0.35

153 Grid wise emission mventory

The zmid-wise pamiculare emission inventory maps were prepared from the pomary and
secondary dafa collected duning the field surveys and the information received fom the open cast
minss, respectively. The PM emissions fTom restyoranis, eat-mis, domestic chollahs, vehiclss,
crematoria, etc. were estimated based on the primary data obmined fom the filed campaigns,
whereas, the emissions Tom the mine operations were estimated based oo the data received fom
the mines and the emission factors reported m the Hteratore Cmce the emissions rates were
estimated, the cupmlative emissions (mchuding all fypes of sources ke line, point, and area)
were calculated falling under the grid defined (chown in Figpare 2.3 and Figare 2.4). From the
figuares, it can be interpreted that the PM emizsions are high on the northeast side of the study
area Whereas, the acual manspert and dispersion of thess emiszions can be interpreted through
the disperzion modslling camisd out wsing the AERMOD modsl
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Figure 2.3 Grid-wise emission inventory of PM,, m tons‘year over the study arsa
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Fizure 2 4 Grid-wise emussion mnventory of PM2.5 in tons year over the study arsa

The respective share of various emission sources is representad through pie diagzrams shown in
Figure 25. Data shows that PM,, emissions are contributed mostly from vehicular emissions
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followed by emissions from the mines whereas, PM, , emissions are contmbuted mostly from

maps and the information on the pollution sources provide the basis for the policymakers to
target the hotspots of pollution generation in order to take effective mitization actions.

PM10

Others

Industry =

Bloretc BANnne BVehsle S Hewspomios S ndustry B (Rhen

@

mOomestic BMing  BVEhETS SResspertinn mndusly  mOThens

(®)
Figure 2.5 (a) and (b) represents emission load from various sectors over JCF region for PM,,
and PM; « respectively
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Chapter 3 Air Quality Monitoring and Receptor modelling

BCCL environmental deparoment provided the map of the Jhana region. The site visit
was camed out with assistance fom BCCL™s team. The 15 Jhana munes coal fields were
segregated into three pants. The detads of the visit and mine cluster names are given in Table
33.1. The Endre Jharia Coal Field (JCF) is divided into 16 clusters. Both open cast and
underground mines are operational in JCF. Standard mming operations lke drilling, blasting,
hauling, accumulation, and transfer are the major sources of emissions and air pollution. Apart
from that, a typical emission source, mine fire, is prevailing at JCF. Besides, JCF encompasses
large pon-mining regions with their emission sources like wehicular emission in congested
maffics, road dust. Power Plant emission. other industmal emissions (coke oven plants, bnck
Kilns, stone crushers, etc.), crematonia. domestic buming, open burning, etc.

Table 3.3.1: The details of mine cluster in Jharia Coalfield

Day 1: Chuster I IL I, IV,
XII XTI, XV and XIV

Day 2: Cluster V., VL VI,
and VIO

Day 3: Cluster I{. X and XI
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Based on preliminary field visit by NEERI Scientists alongz with BCCL staffs, the
followingz locations (Figure 3.1) were selected for the establishment of Air Quality Monitoring
Stations for source apportionment stady;

« Core Zone

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

3. Cluster V- Katras

4. Cluster IX Lodhna

5. Cluster XI Moon:dih nearby sources: Coal Mine

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

7. Cluster VIII Bastacola nearby sources: Coal Mine

« Bauffer Zone

8. Bank More

9. Hannpa

10. Bhuli

11. Sindn

12. Parbatpur Electro steel’ Bhaga
13. Background

Figure 3.1: Air monitoring sites under 30 km buffer arza
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1.1. Sampling AMethad and Schedule

The PM,, and PM, « sampling for Tharia Coalfields was done at all the 13 sampling sites for the
period of 24 h using low volime respirables suspended pardculate matter samplers (Instmmas,
ARA and Enowviratech) on Cuanz and polvtetrafiuorcethylene (FTFE) filter paper of 47 mm
diamefer Samplers at a flow rate of 15.67 LPM wers used. The filier papers were desiccaied
befiore and after sampling for 24h at a temperatare of 37 = 3°C and at a relative homidity (RH) of
55 = 2% i remowve the moisture present in them. The PM, and PM. . feld samples were
collected peripdically throughout the sammplimg period. The sampling fegoency and fypes of
equipmeni wsed for meonitoring are described m Table 3.3.2 and 3.3.3. The pational Ambien
quality and Standards for Coal Mimes (Stpuolated by Minisory of Envirenment and Forests are
depicted in Table 3 3.4, and Table 3.3.5

Table 3.3 2 Frequency of Air pollutants sampling m Tharia Coalfields

Parameter | Nomber of Days | Change of Filter/ absorbing media | Beporting
24 hanarly.
P 10 Teflon- 5 Days 24 hourly
Chaartz: 5 Diays
24 hovarky
P . 10 Teflon- 5 Days 34 hourly
Chaarez: 5 Days
HO, 10 B hourly £ boarhy
50 10 B hourly £ bourly
Table 3.3.3: Ambient Air Croality Samplmg’ Analysis Metbhodology for Target Pollutanis
Parameters
Farticalars PAL, PAL,. N0, S0,
g lin NS TUMEX INESTUMEX
;jﬁmfn ¢ | miARAN- | amdaRAN- ATM sampler APM sampler
FPM Samplex FEN Sampler
Sampling Cyclonsc Flow Cyclonic Flow | Chemical absorpiton | Chenical absorption
Principle Technigue Techmigue n suitable media in suitable media
Flow rate 167 LEM 15.7 LPM 0.5 LPM 0.3 LEM
EP"“."’;“‘E 24 hourly 24 harly % hourly 8 hourly
T days T darys
Samplin CODTInnons, COMMmMIIuS,
F mplE ) Teflon and Teflon and T days continuones T days contimpons
rEquency qUATTT o0 QAT on
altemare days altermate days
Amnalytical Electronic Electronic -
Instrument Micro Balance Micro Balance Spectrophofomestsr Spectrophotometer
ek o . Colorimetric
‘:;u:.u-dcﬂ Gravimetric Gravimetric ?_]{'::J'I ]%dii:c;.:;g: Improned West &
- Crazke Mathed
Afimimnm
reporiable Sugpm® Spugm’ Sup/m’ dppim’
valoe

D&

62



Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project

ECNo:J-11015/298/2010-1A.1I(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023
Period: October 2022 to March 2023

Firal Report

Table 3.3 4: Narional Ambient Air Croality Sandards (20087

Concentration in | Conceniration in .
- Time ambient Air (in | ambient Air (in mﬁﬂ“ﬁ?ﬂ“ I?E,]
Ny | Pollutant | Weighted | ugim’) Industrial pg/md) othods of -
B Average | Besideniial Fural Ecologically Afeasnrement
& Orcher Areas Sensitive Area
i e Anmal® 0 20 Toproved West § Geake
(3-:3-.::- W ours** 20 20 Ultravialet fluorescence
- | Himogen Anrnml* 4 30 Modifiad Jacob &
= | Domids - Hachheizer [Wa-Arsenite)
(0:) I4Hours** &0 &0 Chemihminesrence
Faraate | gpggpe = 80
3 | juamer e Gravimeric, TOEM,
. Beta attenuar
umjer | 24Epurses 100 100 B
i 10 40
4 | /muamter (Size Gravimeric, TOEM,
“ess thon Beta attemnmtion
Lpmior | 24Hours** &0 &0
M.
5 % Hours* 100 100 UV photometric,
Crmoma (01 Chemi hmvinesrans
1 Hour 180 180 chemical method
Anrnml* 05 0.5 ASS [ I5P method afier
. j j samplinz on EPM 2000
Lead (Po) ) ) of equivalent flter paper
I Hours** 1 1 ED-XFF using Teflon
filter
o | gamon | Awoual® 03 03 Non-dispersive Infra-Red
oy MHous** Y 04 (MDIE) Specmmscapy
: Anmal* 100 100 Chemihmrinescencs,
B | Age Indo-phenal’s blus
Ey) MHours** 400 400 method
(zas Chromatograpiny
based confimonus
2 ]?:m;f“ Anmal* 05 03 amalyzer. Adsorption and
(CH) description. followed by
G amatysis
Bermo ()
Prvens Salvent exmoion
10 | (BaP}- Anmal* 0.1 0.1 followed by HPLC / GC
pariiculate analysiz
phass only
11 | Arsemic (As) | Anmuml* 0.5 05 AAS ICP method affer
— — - samplinz on EFM 200
12 | Micke] (1) Anrmal* gl X or equivalent filter paper
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Tablz 1.3.5 Standards for Coal Mines (Stipulated by Ministry of Environment and Forests
MoEF), Vide Notification No. GSE. T41E). Dt 23.00.2000)

Conceniration in Ambient Air
Time
Pollutant weizhted New Coal Mines Existing Coal Aines
Average (commenced after (commenced prior to
1508 2000) 25.0%9.2000)

Swspended Particulates fmual 360pgim3 $30pm3
Matter (SFAL) VErnEe i

24 hours 300pzm3 600pg/m3
Respirable Particulate Anrmal
Matter (size less than 10 | Average 180pzm3 215pg/m3
pm) {BFAL) 24 howrs 150pg/'m3 300pz/m3

Anrual
Sulphor Disxide (S0:) |  Average B0ppm3 Blug/m3

24 hours 130pz/'m3 130pz'm3
Oxides of Nifrogen as Anruzl S0pgm3 80uzm3
NO. Average

24 hours 120pz/m3 120pz'm3

1.1, Chemical Amalysis
3.11. Gravimetric analysis

The expesed filters were analysed by gravimetric technique using a weighing balance for PM .
particles and using a microbalance for PM, o particles with a precision of Spz with automatic
(mtermal) calibration

111 Elemental analbysis

P samples collected on glass fibee filters wers digested m a micowave digester. The
samples were made up to 30ml usmz detonized distilled water. Similarly, the exposed filters
contaming P, , pariicles were cut equally mio 2 halves. A part of the expesed fltsr was used
for ipns amabysis. Whereas, the other half was ot o tiny fagments and digested and made op
o 15ml using distilled defomized water. The ob@ined samples (both PM . and PM, ) after
digestion wers stored in vials and refrigerated at 4°C ontil farther analysis. These samples wers
later subjected to esdmate the elemental compesition using ICP-0ES (Themee Scientific, TI%A).

1.2}, Amalysis of 50 and N0,

50 apalysis: Modifisd West and Gaske method was followed for sampling and amalyzis
of Solfur dioxide in ambient air. S0. from the air is absorbed ina solution of potassium
rzracholo-mercoiz (TCM). A dichloresulphitomercorate complex, which resizts ctidation by the
oxyEen in the air was formed. Omce formed, that complex was stable to smong oxidants such as
czone and exides of nitrogen and thersfore, the absorber solution may be stored for some fime
prior fo analysis. The complex was made i react with pararesaniline and formaldebyde to form
the infensely colored pararosanline methylsulphomic acséd The absorbance of the solofon was
measured by means of a suitable spectrophotometer.
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W0, apalysis: Modified Jacobs and Hochhelser method was followed for sampling and
amalyzis of MOy, m ambient air. Ambient WO was collected by bubbling air through a solution of
sodiom hydroxide and sedium arsenits. The concentration of pifrite ion prodoced during
ampling was determined calorimsmically by the nimite ion reaction with phosphonic acid,
solphamilamids. and N-{l-papthyl-ethiylensediamine di-hydrochloride (WEDA) and the
absorbance of the highly colored azo dye was measured at 540om

324 Tom amalysis

The filter papsrs conrining both P8, and PM < samples were extoacted and subjected
to ion analysis as per standards. The flter papers were divided into tiny fragments and moistenad
with isppropanel slightly before extraction since the flters are bydrophoebic. Farther 15 ml of
deionized distilled water was added and senicated wsing an ultrasonic bath for §0 min at G0°C.
The samples were then kept overnight after sonication. Furthermore, the samplss were then
filtered using mylon filter discs (25mm, 045mm) and wers efngerated at 4°C undl further
apalyzis. The exiracted s;amples were subjected to IC to amalyse the ions (aniens and cations)
present in them.
3.15 Polycyclc Aromatic Hydrocarbons (PAH) analysis

Filter papers were cut inta pisces wiing scissars and transferred to a 100 ml beaker and 50
ml of Drichloromethane (DCK) (GOHPLD grade) was added. The samples were extracted with
DCM nsing an ulmasonic bath for abeut 30 minutes. The extracted samples were fltered with
Whatman filter paper confaming 2gm Anhydrous Sodimm Solphate. After fliration, the fltrate is
concentrated using a refary vacoum evaporator to Jml final volume. Solid-phase extraction may
be used to clean up the impurities of the sample and re-concenirated @ a rotary evaporator. The
sanrples were apalyzed through GC with conditions as injector 3004C and FID temperatura
3204C.

116 EC & OC analysis

This is a thermal'eptical-ransmittance (TOT) method that speciates carbon in particulas
marter collected oo a quartz-fiber Slter inte OC, EC, and CC. In the first {or nop-oxidizing)
beating stage, arganic and carbonate carbon is themmally desorbed from the filter under a flow of
beliim with coofrolled temperatore mmps. The oven is then partially cooled and the eriginal
flow of heliom is switched w0 an oxidizing camier gas (He'Q.). In the second (or oxidizing)
beating stage, the original elemental carbon component phas pyrolyzed crganic carbon formed
during the first headng stage are oxidized’desorbed from the filter with another serizs of
controlled temperature mmps. All carbon evolved from the sample is converted to OO, I an
cuidizing oven immediataly downsoeam fom the desorption ever, and the C0: is cooverted to
methane (CHy) by a methanator owven before being measured with a flame ionization detector
(FIZY). (hitps:'waw 3 epa. gov toami | fles ambient pm 2 5/ spec B TIOCEC S0P pdf)
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3.3, Resulis

3.3.1. Klass comcentrafion of PAL, and PAE: .

In summer monitoring, the mean mass concenirations of PA,, particles m all 13 sampling sites
were found to be in the range of 74-184pe'm’ with the hishest concentration of 184pg'm’ at
mine rescue site and lowest concentration of T4pgm® at Bastacola site. Also, the mean mass
concentration of PM.s particles was found in the range of 49-117pz'm” with the highest
conceniration of 117pgm” and the lowest concentration of 49pg'm’ recorded at Harina and
Lohapatti site respectively.

The averags concentrations of Py, and PM: < in two seasons are described in Table 3.4
amd 3.7. Results revealsd that the average concentrations of PM.. are within the prescribed Hmits
of MoEF motification paidelines for coal mine areas. In the case of PM, . there iz oo Gowvi.
potified sandard for mining areas but o the case of boffer zone:, Nadenal Ambient Air Cruality
Standard, MAAQS, 2009 may be applicabls. The hishest PM., and PM. . concentrations were
found in Mine rescus and Harina (Figars 3.2 and 3.3)

Table 3.6 Average concentration of PM,, and PM, < in Summer of Tharia Coalfield

Averaze Concenfraton (uz'm'-Sommer
Site Description | PAL, (pz/m') PAL ; (ug'm)
) Core Tone 1337 4042
Lokaparti =
(53-203) (44-83)
Core Tone 1348 B343
Mines Fesme
124-255) (55-205)
Core Tone 1414 001
(100-218) (42-150)
Clnre Zoms 156.8 43 08
Locdhna =
(100-303) (3299
— Core Tone 1184 62 84
i (B0-153) 3404
Core Zone 847 720
Patherdih
(30-119) 37481
12 9317
ola Core Jons ]_{I-*r 32 231
(132 -316) (62-158)
Buffer Fone 15735 7437
BOCL cxlony 313 (47-103)
- Buffar Fone 1777 1173
([73-243) 42-175)
Bhili Buffer Fone ]_-11 -_' 10580
(85-243) (442-141)
HBuffar Zons 12 T6.05
Sendri
(22-139) (18-127)
Buffer Fone 1124 11028
Parsbatpur
(25-171) ((70-1500)
[- | T
Back Buffer Fope 14
- (H-155) 397
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Tabkle 3.7: Average concentration of B, and PM, 4 m winter of JTharia Coalfield

Momitoring Sifes | Site Description Amﬁﬁmﬁﬁﬁh
Lobgam | T
Mines Rescus s ﬂiﬁﬁfﬂ] {lllzf;.}
Cors Fope 230006 5087
— o= [ ox
e
ipoeidh ﬂ:ﬁﬁm 50
il e B T
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Fama 5213 0]
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Whereas m winter menitoring, the highest PM . mass concenimation was found to be
332pg'm” at Bastacola site (exceeding the prescribed limit of GSE T42(E)) along with other core
mining zopes like Mines Eesooe Moomidih The lowest averape concentration of PM,, was
found in Eatras I (Table 3.7).

H P10 Wainder
IO
C o
5
_E oy
= 1=0
E
100y I l

Binpitoing Sty

Figure 3.3; Average concentration of PM,, and PM. . in JCF region duning Winter compared o
NAAQS (2006)

131, Elemental concentration of FALs and PAM. - in summer

The digested samples of PM, and PM; s particles from all the 13 sampling sites were subjected
to estimate the elemental composition using ICP-0ES. The analysis of PM,, particles yields 11
different elements such as AL As, Cd, Co, Cu. M, Ni, P, Zn, Fe and Cr. Similarly, the samples
contaming PM. . paricles rewealed the same elements as P, It was obsarved that Al and Fe
were found to be higher for both PM,, and PM, , particles. Al & the most abundant element. The
concentration of Al was detected in the raoge of §.32-14.62upm”. Maxionam Al concentrations
were found at BOCL coleny, Parbatpur, Harina and Backzround. The concentrations of Fe and
Cr were estimated as 0.78-7.74pz'm3 and 0.075-131pg'm3 respectively. The highest
concentrations of beth Fe (7. 74pgm3) & Cr (1. 32pg/m3) were found at the Bastacela site Figure
34, Similarly, in the case of PM1.5 pamicles the concentradons of Al (4.27-14.47Tug'm3), Fe
(0.43-11.7Tpgm3) and Cr (0.066-2.1Tugm3) were found higher than other elements. For PM2.5
particles, maximum concentadons of Fe (11.77pgm3) and Cr (2.1 7pg'm3) were obained at the
Mins Fesoae site and Al (14.47ppm3) at Katras. Since, the elements such az AL Fe and Cr
possess higher concentrations in the PMID elemental composition, Al would have besn emitted
from road dust, whereas Fe would have been emitted from the re-suspension of dust containing
deposits from the emissions of vehicular and other anthropogenic activities Figme 3.5,
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Figure 3 5: Metal concenmation of PM. 4 in the summer ssason

1.3.3. Elemental Concentration of PM, s and PAL; - in Winter

The elemental analysis was performed using indoctively coupled plasma optical
emizsipn spectroscopy (ICP-0ES). For the air qualify assessment, the concenirations of 11
elements ie. Al Az Cd, Cr, Cu, Fe, E, Mnp, NL Pb, and Zn in PM, and PM. . samples, were
measured. Ameong all the elements, Al, Fe, and K concentrafions were found considerably bigher
for M, samples in the winter season. Al was observed in the mpoge of 2.02-10.77pgm3
followed by Fe (0.70-028pzm3) and E (090-4.1%z'm3). Maxinum Al concentration
(10.77pg/'m") was observed at the BCCL colony, followed by Lodbma (10 29pg/m™). The Highest
Fe concentration (9 26pg'm™ was observed at Bastacola while E (4.19p2/m™) at the Lodhna site.
Thizs may be dus to vebicnlar emissions, paved roads, construction dust, coal combustion, seil
dust, etc. The concentration of As, Wi Pb was found within the limits of CPCE stndards. The
remaining elements is. Cd, Cr, Cu, Mo, and o were found very low (Figore 3 6)

Similarly, m the case of PM;: samples concenfration: of Al, Fe md E were detected
higher than other elements The concentration of Al Fe, and E was obtamed as 0.11-2 91pg/m®,
0.05-1.93ug/'m” and 0.08-2.12pz/m’. For PM, 4 particles, maximum Al and E were found at the
Mumidih site, which were 2 91pg/m” and 2.12pz'm” respectively. The highest concentration of
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Feie. 1.93pgz'm’ was detectad at Lodhna site. The concentrations of all other analysed elements
ware low (Figurs 3.7).

From the elemental apalysis of the summer and winter seasons, it was observed that the
average Al contentration obtained was mare o the summer season than in the winter season. In
conirast, the average concentration of Cr was mare in the winter season
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Figare 3.7: Metal conceniration of PM 1.5 in winter seazon
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134 50, and N, concentration in ambient air in the Sommer season

The mean average 50 concenfration in the summer season among all the monitonng
stations ranged between 11ug/m” (Harina & Bastacola) and 24 Spgm® (Moonidih), being wall
below the thresheold Emits of S0ug/m® (residential or méustrial). The B-bowr average WO,
concentrations were between 10 3pg'm’ (Back pround) and 40 9pg/ny’ (Lodhana), well withn the
standard limits of S0ug'm® (residential or industral) Figure 3.8, The 50 in the residential areas
may be reczived from the opem buwrming of mw coal and other domestic and commercial

activities.

an - —f—iG—_iG—G—_lG—_GiG—_iG—_G1———1a

e Wy [pgimy
-t
=

N
fﬂy?ﬁﬂﬁfﬁf“fﬂﬁﬁﬁ

Lacations

Ao, 50y [ugm)
:ESEESEEES

sl aannantn
ﬁgﬁﬁﬁﬁﬁﬁf*f”ﬁﬁ

Locatlan
Fipme 1.8: N0y, and 50, Concentration of all menitering sites in summer seasan

135 50, and NO: concentration in ambient air in Winder zeason

The mean concentmation of W05 and 50: in the winter season was found below the
threshold limit ie. 80pg'm”®. The concentration of 50: was below 10pgm® in Eara, BCCL
colony, Mine Rescus, Bastacola, Lodhana and Munidih Bastacala and Bluli site has a MO,
concentration abowe 10pg'm’ (Figure 3.9). & has been observed that the concentration of MO,
and 50 in the winter and summer seasons were below the stapdard bmit. But the average
concentration of W, and 50 in the summer season was higher than in the winter seazon.
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Figure 3.9: WO+ and 50: Concentration of all monstoring sites in Winter seazon

3.3.6. Carbonacesns AerosolEC & OC in Summer

Drata were obtained for four OC fractens (OC1, OC2, OC3 and OC4 in He ammosphers at
140, 280, 420 and 5B0°C, respectively) and three EC fractioms (EC1, EC2, apd EC3 in a 2%
(0208% He amosphere at 380, 740 and B40°C, respeciively). The IMPROW protocol dafines
OC as OC1 + 0C2 + OC3 + OC4 and EC as EC1 + EC2 + EC3. The mass concenmaton of
organic maitter (OM) n the amuosphere was estimated by mudtiplying OC by 1.§ (conversion
facter for wrban asrosol). The total carbonaceous aerosol (TCA) was calrulated as the sum of
OM and EC. The highest concentration of OC and EC in PM.. was found in the BCCL colony
site i.e 3785 and £2.33pgm”, mespectively, and the lowest OC concentration was 13 36pg/'m’
and EC was 13.08pp/m® in Sindri site. In comparizon, the concentration of OC (67 35ug/'m3) and
EC (81.67pg'm™ in PM,, were kigher in the BCOCL colony among all the sites. The lowest OO
concentration as 17.05pg'm”’ was in Bastacola and EC in Parbatpur ie 15 44ppm® (Fizure
3.10)

3.3.7. Carbomaceons AerosolEC & OC in winter

The mass concentration of EC and OC in PM,, and PM: 4 are more sippificant than 100pg/'m? and
Tpgm’, respectively in Bastacala, Katras, Mine Bescue, Background, and Sindri. The highest
conceniration of EC in PM, and PM; < was observed in the Sindr site, whersas OC was found
higher in Sindri and Bastacola. OC coptributing to PM,; mass conceniration was lowest in
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Harina followed by Lehapatti and Patherdib. In the case of PM, , Parbatpur was found to have
the lowest concentration among ather sites.

The higher mean conceniration of EC and OC in winter were likely related to the influsnce of
emissions from residential heating (in addition to waffic source) and, on the other hand, to the
umfaveurable metsorological conditions leading # more excellent dispersion of poliutants in the
ammosphers during this season. Elemental carbon is emitted direcily into the ammosphere during
mcomplete combustion emissions, such as metor vehicle exhaust, foel buming, and biomass

burning (Figare 3.11).
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3.3 8. Tomic composition of PAL,, and PA;  in Sommer season

The anions (504", WOy and C17) and cations (WH,', Wa', C2*", ') are the water-sahible
inorganic ions found in avmdance. In summer, the mass concentration of S0 im M, was in
the range of 1.06-20.17ug/m" where a higher concenfration was ohserved in Harina, BCCL
colemy, and Lodhana sites. Likewise, NO, was in the range of 0.32-19 2ug/m” with the highest
in the Harina site. PO," and CT' concentration was highest in Harina and < Jpg/m” in other
locations. N, was in the ange of 0.75-16.24pg/m”, Harina with the highest concentration, and
Bastacola with the lowest concentration Na' comcentration (0.18-8.6ug/m®) was highest in
Harina followed by BCCL colony and less than Ipg'm’ in remaining sites. Ca®' concentration
(1.5-11.77ug/m") was highest in Lohapatti and ECCL colony whils lowest in Eatras. K' fon was
also observed in the Harina site with a concentration of §.85pz/m’ (Figure 3.12).

The mass concentration of S0, in PM. « was highest in Patherdib with a concentration
of 15.13pg/m’ and lewest in Bhuli. In Bastacela site, the concentration of WOy (2 85pgm™), C1°
(2.08pugm'), K (1.84pg'm") were the highest among the other sites. Ca*' (5.17ugm”) and Mg™'
{0.57ug/m"} concentration was hizhest in Lohaptti site (Figare 3.13).

139 Tomic composition of FAL, and FAL - in Winter season
FM,; ions concentration in Bastacola and Background were highest among all the monitoring
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sites which followed the increasing arder of Wa' < Mg™ <= F' <K' = Co*' < CI < WH," = 50,
< W0y I has been observed that 50,%, WO, and MH," ions were present in abundant in FM,,
mass concentration, and concentmration of My in these sites conmritates majorly to PM,. Ions
concenfration in Katras, Lohapatd. and Bhuli sites were observed hawing lower iomic
concentration Figurs 3.14.

The ionic camposition of PM: s comprises mainly of S04, N0y, C1. NH,', Ca;’ and K" ions.
Locations such as Bastacela and Parbaipur have higher concentration of ions comparsd to
remaining sites m following order: Mg™ <Ma' < Ca™ <K' < CI” <= NH," < 304" < WOy The
same trend has been shserved fe. S04°, WOy and WL ions contribute mainly in PM. s mass
concentation. The avemge concentation of 50, and W0y in winter was higher than in
SIMIAT,
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Figare 3.12; Amion and Cation conceniration in Py, in summer
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Chapter 4 Receptor modelling

d.1. Source Apportion ment

The source apportiomment stady was camied ouf fo identify the poetental sources
contributing to the particulate matter of aerodynamic size less than 10 pm in the Tharia coalfisld
(JCF) using a receptor modelling approach. In recepior modelling, the particulate matter (Fh,.)
characterization in terms of metl iops, elementary and arganic carbon profiles is statistcally
marched with that of warious source profiles in the stody area. For the source apportionment
shady of JCF, the area is divided into variows zones (buffer, cors and back pround zone). And the
ambisnt Ph . characterization obined from the multiple monitoring locations in the study arsa
i conflated and compared with sewrce profiles wiz. industial (mimng and pon-mining) and
allied industrial activities, transportation. local wehicular movement and domestic foel {coal
wood buming, etc). The chemical mass balance [CMB) mods]l EPA-CME vE2 i= one of the
several receptol models and is most trusted for coarse apnd fine particulate matter source
apportonment. The CMEB model estmates source conimibutions by determining the best linsar
combination of emizsion seurce profiles and the chemical composition of ambisnt particulate,
aerosol, and wolatile orgamic compound samples. The stody is studving the apperiooment of
particulate matter is considersd owing to the nature of high partoalate marter pollution in the
shady area. The source apportiooment stuedy is wseful for devising an effective action plan for
abatement of emission load n the regon: thereby the repton'™s overall air gualifty can be
mproved.

Tharia is one of the eight blocks in Dhanbad and is the main source of metallrgical coal
m India, and is termed as the powerhouse of the country owing to its best guality coking coal,
which is required by the stee] and other mdustries in India. Dhanbad lies between 2373757 H
and 24°4" I ladmede and betwesn 35°6730" E and 86°50°" E longinde with an average elevation
of 212 m Iiz peepraphical length, extending from MNorth to South, 1= 43 miles and width 27
miles, stetching across East to West. It shares its boundaries with West-Bengal in the Eastem
and Seuthern parts. Dumka and Gindib in the North, Bokara in the west. It is the administrative
beadquarter of the distmrict and Dhanbad Municipal Corporation (DMC).

The air guality stafus is defermimed by dividing the stody area into backzround, core, and
bruffer zopes. Thirteen sites were selected to represent varioos regions, inchidmg rve references
or backzround sites. The sampling locations are shown in Figore 3.1

4.1.1. Chemical Mass Balance (CME)
A masz balance eguation can be written to account for all the chemical species in the

samples as confributions from independent sources:

G = LymyXgay 21

C; is the conrenfration of speciss | measursd at a receptor site (derived from the chemiral
analysis), X; is the i* elemental concentration measured in the j* sample. and m, is the airbome
mass concentration of material from the i source contributing to the j* sample. The term a, is

4z
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meluded as an adfostment for amy gain of oss of species i berween the source and receptar. The

t=rm is assumed to be unity for most of the chemdcal species.

The CME B 2 software (USEPA 1907 is used in this sudy. It is windows-based software

that requires imput data on ambient (at recspter locations) and sowce profiles of PM
characterization. The model nmns mulfiple iterations to provide opfimum geodness of fit among
the spurces and receptors and veriffies the model with varous checks viz. Chi-square sfatistic, -
fests, mass percenfape, and correlation coefficient. The following assumphons should be
imderstond before proceeding with the CMB analysis.

The CME modsl assumyptions are:

The concentration of emizsions sources is constant throushout ambient and seurce
Chemical speciss do nof raact with each other (Le.. they add linearly):

AT sourres with potential for contributing to the receptor have been identified and have
had their emissions charctenzed;

The oumber of sources or source categories is less than or equal to the mmber of species;
The soarce prafiles ars linsarly mdependent of sach other; md

Measurament uncertainties are random. uncorrelated, and nomally distributed.

The following steps are fallowed for moning the CMB modal:

Idemtificadion of the comtribating emission source fypes basad on primary survey and
emizsion myventory data collacted around the monitoring sitss

The selection of chemical species to be inchuded in the CMB modelling calculadon is
based on the Cenimal pollution conirol board (CPCE) puidelines.

The source profiles with the FTaction of each chemical speciss and uncertainty ars
withdrewn from the SPECTATE 5.1 database SPECIATE 5.1 is US-EPA"s repository of
organic gas and particulate matter (P speciation profils of air pollution sources.
Estimate ambient concentration (ambiznt data) is based on chernical analyzis of the PM
samples collected at the respective site during mwnitoring. The uncertamey of the
chemical spacies is mainly based on the nsrument uncer@inty.

The CME 2.2 mods] ron provides the solution of the chemical mass balance equation.

For souwrce appordonment of PM. CMB 232 software (USEPA 1997) providss mamy
goodness"s of fit tests to wenify the acouracy of the mods] The normal checks, as specified in the
marmeal by TSEPA [1997) to accept the model are; t-statistics ie., source confributon divided by
the error of source comtribution should be greater than 2, ° (chi-square) i the weighted sum of
squares of the differsmces between calculated and measured fiting species concentrations
divided by the effective variance and the degrses of freedom. it should be less than 4. The
weizhtimg is inverssly propertional o the squares of the precision in the source profiles and
ambient data for each species. Ideally, §° would be zero, there would be no difference hetween
calculated and measured species concentrations. The ° less than one indicate a very good fit for
the data. Values greater than 4 indicate that one or meors of the fiting species concenmations are

43
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oof well-explained by the source conmintion estimates (SCE). The source conmingtion estimare
approximates the total mass concentration which is a coowenient check op the %emass explained
vahie. When the SCE is less than its sandard error, the source contribation is undetectable. Two
of three fimes the standard ermor may be faken as the upper lmmit of the SCE I this case
Azzsuming that the emors are nomually dismoibuted, there is about a 66% probability that the mue
souore conmibution is within ope standard ermor and about a 93%: probabilify that the mae
concentration is within fwe standard errers of the SCE.

B* is determined by the linear regression of the measured versus modsl-caloalated vahies for the
fitting species. B* ranges from 0 te 1. The closer the walue is to 1.0, the better the SCEs explain
the measursd concemtrations. When E° iz less than 0.8, the 5CE: does not explain the
observatons very well with the piven source profiles. The percentape mass explained should be
between B0% and 130%, the rate of the computed and the measured concentration of =ach
elamant (T mde) shoold be cloze to 1 apd BT ratio, e, the rato of residuals to unceramiy
should be less than 2. As the modsl requires the source conmibuton esdmates and recsptor
CONCENTALons in ambient air, the significant seurces m the area need fo be idenfified first The

mvestipation of sowres of PM,, fo be accounted for in the CMB mods] is carmed out using
emizsion myventory smdiss.

412 Soarce profiling

The Chemical profils needs to be developed for the air-polliiing source as inpar to the
receptor-orienied source appontonment maodels like CMEBE.2 [chemical mass balance). The U%
Envirormenia] Protection Agency™s (EPA) SPECIATE dambase and several stodies carmed out
m other parts of the world provide an extensive collection of source profiles. The source profiles
required m this siody are extracted from SPECTIATES ] the database.

The source of the parficulate matter m JCF accompaniss vanions coal handling activities
such as opencast coal minmz and its associated activifies, thermal power stafions, automobiles,
generator s2fs fuel uming, constmaction activides, domestic coal cooking gas moming, eic. and
even the background comimbution of namral dust (oustal onpn) canmot be maled ot
particularly, in the zones having leose topsod (Foy and Smgh 1014). 5o, the sources profiles
considered hers are coal dost, coal combustion, mad dost, heavy vehicle diess] light wehicle
zasoline, st

4.1.3. Ambient profiling

A3 disoessed in Chapeer 3, the samples collected fom the sampling location underzn
chemical characterization. The species obtained fom the chemical apalysis used in ambient
profile stmachonng and the uncertainty is based on the msmumsnt.
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The overall methodologzy used in the source apportionment study is depicted by the fow diagram

as follows:
Emission fattor from N Emesion Inventory snd
CFCE and for ARAL Datnbass 7| soure bcaton (Ste Sekction |
r
Neterobgaal condiions s 2 TS dispartion =
[Up wind and dosn sind, M,od.—.;
Madng height, Sabinty,
Tavgeratum, Humidiy)
;-
Ambeent =, Modal
Muntary 7| catbetion 3
Impact on anbik
toncentret on
A
Source herical Charadanaxion Receplor Modelng
Frofilng of FMLO snd FM2.5 (US EPA CNB3.2)
-
4 I | v
Source Appartionment Interpretation of Cox Elactive
PMLO and PM 2.5 | Moddd Dutpis arqualty §
using US EPA OMEB.2 [Di=personry managemeant
Recegtor Models) g

Fizure 4.1: General methodology followad in the source apportionment studies

4.2 Results of the Chemical Mass Balance

CMBS.2 is performed for all the air quality monitoring locations. The significant sources
m the area are identified first based on the feld surveys. The general catzgory of sources
mciuded in the model for all the sites are composites of all the wehicular sources, domestic
combustion. road dust, agricultural waste buming, Indusmes, etc (Summary of relevant air
quality studies from major Indian cifies is given i Table £.1). However, the choice of sources
vanes conceming the activities prevailing in the area and CMB model performance A similar
approach also apples to the szlection of species. Efforts were made to inciude as many species in
the model as possible. The choice was, however, resmcted based on modsl performance. The
source contributions ars shown in the followins Figures 4.3. The CMB model performance with
respact 1o various sources is shown in Annexurs 1.

4.2.1. Domestic combustion

In the summer season, the foremost emission source was domestic combustion for PM,, and
PM. . The domestic combustion percentage was observed at 22% and 25% for PM;. and PM. 4
m the summer season. In the winter ssason. domestic combustion contmbution was the second
most percentage contributor for PM, . and PM. .. The PM,, percentage was 23% whils the PM. .
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percentage conmibution was 18% in this ssason. The higher concenmaton of C17, F-, Cr, and Br.
CT and F~ are the markers of coal-borming and wood-borming (Jain ot al., 2020). High Br along
with CI” suggests the contributions from coal combuston.

422 Indusirial Emission

The indusinial combustion percentaze congibution observed 16%: ion PMn and 13%: m PML < in
the summer season. In the winter season, confribation to mdustries is determmed to be 15% n
PM,p and 2479 in P & The aundances of elements like As, Zo, Fe, Cu, Cr, Ph, and 5 indicate
the mdusmial source's emizsions. Huomar et al (2001) used Cu, Mn, and MNi as twacers for
mdusmial emizsions in Muombai; Sharma et al (201460 wsed Cw Cr, Mo, Wi Co. and Fo as
mdusmial emission Tacers for metal marmfachoring plants n Delhi; Kulshrestha et al. (20087
used a combination of Mi, Co. Fe, and Cr as a marker for constuciion activities in Agra; and
Earet al {2010} nsed Zn, Co. and Wi as tracers of salvamizing, metalhorpy. and eleciroplating
mdusmies while Cr from tannery indostry in Kolkata.

423 Coal Mining

(Opencast coal minins aciivity comprises heavy-duty diesel wehicle usage. blasting Coal
handling and overborden management Dunng the summer season. the ceal mining activity io
EM,, and PM. . iz observed to be 8% and T3¢ respectively whiles in the winter season it
coniributes somewhat 6% and 5% m PM,, and PN, . respectively.

424 Transportation

The overall transpertation contminaion iz 25% for PM,, and 32% for P n the summer
seazan. In the winter season the mansper@ton emission comtribution is examined atr 16%: for
P and 18% for PM: .. The OCEC ratie is a convenient diapmostic teol for imvestgatng the
sampling site and Its emission seurces. In the present stody, the OCEC ratio shows significant
szasonal vanatons for a coarser fracton of PM than for a finer fraction. It is well establizshed
that OCEC matio vales between 1.4 and 4 mdicate emizzions from gaseline catalyst vehicles
and 0.3 o 1 soggest diesel vehicle emizswons (Amato et al., 2016; Cesari et al., 2008). Assessing
the mtio of nss-KE+EC is apother diagnostic check for estimating the relative loading of
wehicular emissions, where nss-EK+ is a non-sea-salt water-soluble potassium ion {caloulated as
E+ 0.0120Na+) {(Andreae and Meriat, 2001).

425 Secondary Imorgamic Aerosal
Cnring sunmmer, the secondary inerganic agrosol confribution to P . and PM. < is abeat £%¢ and
1§%, respectively. Secondary morganic aerosols contmbution found in winter is about 14% and
1%, respectovely for PM,, and PM:s. The secondary marganic aerosol somce s a high
concenmation of mifate (W00 sulphate (50, md ammeonium ((MHE, ). Thess secondary
products are formed n the smeosphere. being emirted sither by nanmal or anthropeeenic sources.
The oxidadeon of 20y, forms the secondary mitate. It &5 favoured by low temperature (Li et
al 2004, while hizgh temperamre and smong solar pdiatton: Sreour the formation of secondary
solfates through photechemical reactions (Seinfisldand Pandis. 20148). Secondary inorgamic
aerosal formation from precorsers (SO and WOk enhances the pollution burden ower the
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vicinity. Biomass buming, the presence of metal traces (Fe, Al, Mo, Zn, Creic.) fom wehicular
or indosiral emizsion play a Key role to neunimalize the oxides of oiftogen apnd sulpbur and thus
raizes the ameunt of secondary inorzamic aerosols in the amosphere.

416, Agriculture

The agriculfure coniriboton observed that 3% for PM. and 2% for PM: . in the sfudy period
during the summer seasen In the winter seasom, the conmibuiien i= 3% and 2% for PM,, and
M- . respectively. Agricultural activities confritute ammoniam to the atmosphers (Pant and
Harmisem, 20012; Jain et al., 2019). The QOC and EC are ako siznificant agricolnoral activity
sources (Fam and Sarin 2011; Sharma et al 20183

427 Open burning

The cootribution of open burming in the summer season is 3% for both PM,. and PM- . In winber,
the parbaze buming commbuiion 1= 6% and 2% for PML, apd PM. o respeciively during study
dme. The aundance of tracers likes K, P, Br and consider-able CT marks this garbazebiomass
burming source. K and levoghacosan are globally employed as bomass borming markers.
Biomass consisis of residential and apmcultoral wastes, post-harvest residos, cow dumg, dry
leaves, foelwood, and wildfires (Almeida et al | 2004; Khare and Baruah 3010; Shridhar &t al,
2010). The O and EC are also fraced insipmificant ameunts along with K+, mdicating the
biomass uming emamations (Cesan et al, 2018; Sharma et al | 2014; Jain et al | 2015).

4.1 8. REoad Resnspension dust

The re-suspension dust is a siznificant conmibutor to FM,,. The commibution of resuspension
dust is dunng the summer season 11% while m the winter season the emizsion contmibubon is
10% for PM,,,. In the summer seazon, resuspension dust's conimmaiion is higher becmuse of the
high wind velocity and dry condifion. The lowsr percentage coniribution of road dust to fins
particulate matter is atriboted to substantial road dust particalates in coarss mode, found o other
shadies (Ceapta et al, 2007, Masr et al., 2015). Crustal elements are sipnificant constiuents of
airharme sed and re-suspension road dust Generally, they contribabe te coarse aerasels,
mchiding Al 5i. Ca, Ti, Mg, Fe, and Wa used az macers for soil dust or crustal re-suspension
(Lough et al 2005; Bepam et al. 2011). The marker elements that have been used in India for the
ientification of soil dust mchude Al 5i, Ca, TL Fe, Ph, Cu, Cr, Wi, Co, and Mo (Shamma et al.,
T, Cu, Zn, and Ba are asseciated with road dustre-suspensien dust due to the rel=ase of
these marker elemenis Tom cars and noo-exhaust sources.

428 Oiher emiszion Contribotion
Cihier area sources coniminafed in the summesr seasen 1= 129 for PM,, and 7% for PM: ¢ dunng
the stwdy pemiod. In the winfer season. emission contiubon is 14%: for P, and 9% for PAM- ..
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4.3 Inferemces

The recepior modelling (CME) results (Figure 4.3) revealed that the mansport sector and
domestic combusiion are the predominant emdssion sources comimbuting to the recepior levels
Curing the summer seasen. the conmbuation of the Tansport sector was found maxinwm n ot
PM i (23%) and PML < (30%) followed by the conmibuiion of domestc combuston (17% and
13% for PM,. & Phi, 4 respeciively). While m the winter season, the conmibuiien of domestic
combustion owmins the coniribution of the wansport sector. DCuring the winter season, domestic
combuston has comtmibated 22% (PMy) and 28% (PM:s) whereas the Tanspont sector has
contritnated 16% (Pp) and 217 (PM: <) of the total emission

Affer ranspart sector and domestic combuston, Indusmial emission (12% of PM,, emission) and
Foad Besuspension {1X%: of PM,, emission) followed by Coal mining acdvity and secendary
morganic aerosol formarion (both 8%:) are contmbutng majorly o PM,,, emission ar recepior

during the summer seazon

In PM; 4 source conmibuwiion, secondary inorganic asrosol formarion contribored majerly (16% &
15%; in sumimer and winter seasons respeciively) afier domestic combustion and DAnspOIT Sector.
Secondary inorgamic asrosol formaton Som precursors (50: and Wiy enbhances the pellution
barden ower the vicinity. Biomass buming, the presence of metal gaces (Fe, Al Mnp Zn, Creic)
from vehicolar or indusimial emission play a key role o pewtralise the oxides of nimogen and
sulphoar and thors radses the amount of secondary inorganic asrosols in the amosphers.

Industrial activity cemtributed 1I% and 11%: of toml PM,, lad in summer and winter
respeciively but in the case of finer dust (PR, 4], it conmibuted 17% m the winter season at the
receptor level This may be duoe to the calm winter conditions that allew finer dost (PM..) to
seiile near to ground than that of summer conditions thar allow more murbulence mixmg m the

amosphers.

Fioad re-suspension of dust conminates sippificandy m P&, load at receptor both In sommer
(12%2) and in winber (B%:). As these are larger and heavier pamicles, they conmitnae o P,
fracrion and are oot found in PM: . fracton atf the recepbor.

After the contmbution of the mdusmial sector, coal-mining actvity conmbwted around 8% and
&% of the total PM,, recepior dust load during summer and winfer respectively. In the case of
PM. . duost load at the recepior. coal-minmg acovirty contributed 7% and 3% dunne ammer and
winfer respectvely.

From the results and amabyzis of receptor modelling, it can be summarized that mitigation and
abatement of the emizsions from demestc combustion and Tanspent sector alone may reduce
recepbor dust lead by 40% (approx.).
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Tabls 4.1: Summary of relevant adr quality stodies fom major Indian cties

AreaTocation

Particle
dize

Sources

Elements and Lons

EReferences

Diglhi

B,

Secondary Mirate,
Secondary Suliafe,
WWehirular emission, Biomass
borming, Sedil dust, Fossil
fusl combustion, Sodiom
and MAFTLEsfnm salt.
Indusimial emisson

Al Mg, Ca Ti Fe,
Cr. Mn, Fn A=, Ph.
Br. M, F, CI. WO,
SO, K, WH..
and Ma'

Jaim ef. Al

2020

dust,
Tyre
Brake
Sand
gasalins
Diiez=l  wehicle
BIMISSLO0, Unpasved amd
paved road EmizsH,
Biomass buming, [ PHE stove
EmizEion, Solid fis=l
emizsion, Fermouws and stesl
indusmies emizsion,
Fabrication and weldng
emizzion, Kerozeme siowe
Emizsion

Drigs=l
wWear
lining
dust
vehicle

Constroction
EEMerainT,
Bmizsion,
EmisEion,
BmIsElOn,
EmisEion,

As Ba, Cd, Cr, Cua,
Fe. Mg Mnp Mo,
HMi, Pb, 51, Zn, F .
Cl. WO,, PO,
S0, Ha', EK',
Mgz and Ca”®

I{ilaia.rusan =t
al BO1E

Dielhi BMCE

Dmost constmacten, Vehbicle
emizsion, Hiomass Buming,
Inchastrial emizsion,
Secondary Pollummness, DG
sels emisshon,

Al 5i P 5, (] Br,
W, Mn Fe, Co, M,
Cuw, Zn, As Ti, Ca,
F,Cl WO, , Br,
WO, 507, Na',
KE', Mg® and Ca*

Feport Mo
ABRATNS-

17/ DHI-5A-
WCR./Final

Amgust 2018

Dialhi

Secondary Aprosal,
Wehicular emission, Biomass
borming, Sed dust, Fossil
fire]l combustion, Sea salt,
Indusmial emission

Al M= 5 SL 1,
K, Ca, Ti. Cu, Mn,
Fe, Zn, Br, Cr. As,
Po, F. CI°, N0y,
S0, K', NH,.
and HMa®

Taim en. AL,

2007

Magpur

[DiE seis, biomass buming.
resuspended dust, secondary
aerosol and meobile sources

Al Ba, Td Cr, Ta,
Fe. Mg, Mn i Phb,
S, Zn F. Cl.
WO, PO 50,7,
Wa'  K'. Mg"' and
Ca*’

Pipalaikar et
al, 2014

Baipmr

Brick kilm process, steel re-
rolling muill=s, shea]
Processzing

industries, biomasz buming,
metallirgical inchrserial
emizsions and coal barmng

Al As, Ca, Cd Co,
Cr. CTuo. Fe, He, E,
Mz MMnp Mo, Ma
Wi, P, 5, 5h, Se, V.
Fn, MWa', K, Mg
NH,', F. s
N, 50,7, and
Ca*’

Mactawrle er
al, 2014

Hyderakbad

Wehicles
TESISP-EN Sion of idhast,
secondary sulfates,
secondary nifrates, biomass

exhmist,

HNa, Mgz K, Al Si
Ca. Fe. CL 50,7,
MO, NH,

Grarbbonda =t
al, 2013
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Chapter & Dispersion Modelling

Air guality modelng mchides four major processes (a) emiszion of pellutants, (b)
manspartation of the polhsfants due to mean wind profile (o) chemical Tansformations and (d)
depositionTemaval. In the presemt smdy the particulate matter emiszions, ransportation and
dispersion are camied ouf using the AERMOD medel, which is developed by USEPA.
AERMOD mods]l estmates the spatial profile of pollumnts bazed on the Ganpssian plume
equation, which is an analytical solution to the steady-smie approximarion of the advection-
diffusion phenomenon. The boundary conditions abeur the ammospheric mivins heizht and other
thermodynamic vertical profiles for the simulations are derived from the mesescale model The
model relies oo the ameospheric stability classes for denving the dispersion coefficients across
the multple dimensions with respect o the distance away from the sources. In this snady, only
the ground level concenmations of the partoalate matter are sipwlated dunng the stody period
The smdy domain envelops the Thara Coal Fislds siuated i the Tharkband state of India. The
methodology followed in the present study is shown in Fizure 3.1. The southwest part of the
Dhanbad City shares berders with the stady area, bat the majoricy of emission load used in the
stady is included from the JCF.

51. Wind data analysis

The nearest WD (India Met=orological Department) observations are at Pama and Eaolkata,
which ars approximate =1 30km from the smdy area. Hence, hourly metsoralogical ohzervations
required for the smdy for the AERMOD dispersion model wers sirmlated throngh the Weather
Fesearch and Forecast, version-3.9 [WEF), which is a mefeorological model that dynamically
downscales the global WCARTUCAR metecrological data to the regional level data
[ mmmm urar edn). Wested domains of grid resolution 12km and 4km. respectvely were Laid
over the smdy area for simulation of bourly metecrclogical variables using the WEF model
(Figare 5.2} Howly meteorological data, inchidmz both the surface variable: and upper
amosphere variables, were simulaed for the study peried wiz. 23 May to 12 June 2019 and 23
Fanuary to 12 February 2020, representing the summer and winfer seasons, respectively.

Errission

imremtory Topographac
Line, paire, ares infgemnation
Al S

Maximum of

| AERMOD | Ground Level
[N [ B ititn 1y Concentrations af
Mezoscale minda Bng of P PM [spatial-

s el remparal)
Mitaarpiogecal
-nu;::le-lli-'ug
{boundary
cenditianc

Fizure 3.1: Methodalogy followed in the smudy.

The mesoscale model inerface program MMIF (hitps-worw.epa.zov) convertsr tool was nsed
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to convert the mner domain™s gridded WRF mode! simulated metsorological data into a format
suitable for the AERMOD model The AERMOD receptor zrid covermg the study area is shown
m Figure 5.3. A Cartesian receptor grid having 21 rows and 21 columns with a resolution of
2000 m was laid for the smmulation of particulate marter dispersion /concentration at the receptor
Jocations. Overall thers are 20 znds in each directon covering an area of 20 km by 40 km
enveloping the JCF.

The spatial pattern of the predominant wind profile over the study area is plotted using
the windross diagrams for the summer (March to May 2019) and winter season (November 2019
to February 2020), shown in Figures 5.2 and 5.3, respectively. Results show that the study area is
experiencing the predominant wind (having high frequency) flow from east to west direction
followed by north-west to south-zast dirsction duning summer, while in winter the predominant
wind direction 15 from north to south. The wind speeds vary in the range of 0.5 to 11.1m/s duning
the summer predommantly in the range of 2.1 to 3 6my's whereas wind speeds vary m the range
of 0.5 to 8 8m/'s during the winter, predominantly in the range of 2.1 to 3.6m's.

Figure 5.2: Windrose of the study ar=a dunng March-June, 2019 (wind direction blowing
towards the center)
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Figure 3 3: Windros= of the stody area during November-December 3019 (wind direction
blowing towards the cenire)

&1 Dispersion of Farticalate matter

Spatial profiles of maximum ground-level concentrations of 24-bour average values of
P and PM- < were simulated wsing the AERMOD Gaussian plume model. The emission rates
of parmicalate matter fom pmitiple seurce rypes incloding the point, ne, and area were demived
from the fisld monitoring of the emizsion imventory. Point sources mainky mchide the emizsions
from the indusmies simated in the study arsa that mainly wse coke'coal as the fiael The line
sgurces nchade the emissions from the vehirular exhanst Emission myventory of maffic pelhmion
was camied out in the srody area by poting dowmn the wehirular acdvity. The vebicolar acineiny of
different wvehicolar nypes soch as mocks, light motor wehicles, three-wheslsd wehicles,
motorbikes, etc. was muoliiplied by the comesponding emizsion factors for the estmation of
Zaseons polluton The sunmation of emissions from all vehicle types adds io the overall lns
sourCes conbuiing to the polhrtion load m the study area. The area sources inclode emissions
from the open casi mining emissions (mchading all the activites in the muine premizes) and
domestic borming (including emissions from crematoria, bakersss. open eat-ouis, restauranis,
chuTha orming from the shom, efc ).

The emizskons in grams per second were caloulated from the emission ioventory survey,
for the line and point sources. Whereas, the emizsion mates in z's'm” were calrulased for the ansa
spurces inchiding mining These emizsion m@tes from each source type have been computed in
the study area and fad imto the AEREMOD mode]l domain for the simulation of spatial average
concenmrations of PM,, and PM.: In the present smdy, the maximom GLO (groomd lewel
concentrations, in peor') was simulated at several receptor grid locations in AFRMOD domains.
The AERMOD model was mn duning the sampling perod in May 2019 and Mewvember 2018,
representing the pre-monsoon and post-monseon Seasons. Tespactively.

Amnalysis of WEF model simulated wind spesd and direction data shows that the wind is

JE



Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project

ECNo:J-11015/298/2010-1A.1I(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023
Period: October 2022 to March 2023

Firal Report

predominantly flowing from south-sast direction to north-west directon. followed by the
reversal in the direcdon, during the monitring in summer, represeniing pre-monseon conditfons
(Figmre 5.5). The wind speeds duning the monitoring period in summer month vaned between 0.5
and 8.83m's. Tharing the monforing pened m winter (post-monsoen). the wind predominantly
flowed fTom the north-sast to south-west dirscton having wind speeds i the range of 0.5 to
3. 6m's (Figure 5.5).

The wind blowing from different directions in the study area detemmines the direction of
polluden dispersion. The Gaussian plume equaton used in the AEFMOD model estimates the
diffosion and advection of the pollutants concerning the emission rates and metecrelogy (wind
spead. direction and amespheric stability categories). The model simulated masirmom ground
level concenitation of the particolate matter (PM,; and PM. o) in the study arsa covening the TCF
ts shown through the isopleths. The isepleths (contours conpectng the regions with the sames
gound lewel concentmation in the context of the present stody) of maximum GLO of PM, and
PM: « were observed fo form a pattern according to the predominant wind directions flowing in
different meonitoring seasens. It iz observed that the line soorces in the stody area hawe
confribiated the maximuom to the surface GLC of PM . followings the open cast mimes. The
AEEMOD medel sipmlated the value of GLC of PM,, due to line sources, open cast mines, and
all spurces are 927, 284, and 978upm’, respectively, for the summer seasom. The PM:s
maxmum LT confributed by the lne sources, open cast mines, and all sources mchpded ars
209, 143, and £35pg'm’, respectvely. It iz evident from the result that the line soumces are
significantly contributing to the overall particulate pellufion in the stody arsa during sunmmer.
The amalysis of the PMy and its maxmmum GLC simulated by the AEREMOD mode] for the
winter season also follows a similar pattern as of summer. The contribution of line sources, open
cast mines, and all sources inchided are 1563, 307, and 1679ugm’, respectively. The PM. .
maxieum GLCs during the winter are 1004, 209, 1167pugm” as cootribated by line, open cast
mines, and all sources inclidmz, respectively. Bassed on the emission inventory and the
prevailing meteornlogcal conditons dunng the winter season have in peneral copmbuted o the
bigher particulate matier than that of the summer season

Pockets of maximum concentrations of PM s (200-1000 uz'm”® and abewe) are observed in the
vicinity to roads nearer to the open cast mines south of Dhanbad City dunng the winter (Figurs
5.5). The localifies of the kirh concemirations of PM,, are Sabji Patt road and Sudamdih mine
area, which is reflected in the figure. The area covering the Dhanbad oty and the mines sitoated
in the southwest have PM,, concentratons in the range of 200-200ugm’. The fringes of the JCF
bawe recerded the PM . concentrations i the range of 100-250pgm’. In contast, the PM,,
concentations for the supmmer ssason have significantly lower and the majerity of the sudy arsa
bawe PM, < 100pg'm®, however, the arsa extending from seuwth of Dharbad City and Sudamdih
mine have reladvely high FM,, coocentration in the raoge of 100-500pg'm’. Baghmam and
Senardih mvine area i the west of Dhanbad Ciry have also been observed to have high GLC of
P, in the moge of 100-500us/m”.

A similar patterm of the spadal disthbution of PM-< iz reflected as of PM.. As the
mmderlying mefeorological conditions are the same for both the PM . and PM: . simuolations the

-
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spatial partern is nearly similar. High concentrations of PM, . (100-500ug/m”) are observed in
the southwest direction of Dhanbad City (Figure 5.6). The maximum GLC of PM,, is found to
be higher than PM. | during both the monitoning seasons, and higher concentrations ars observed
during the winter season. The prevailing winter meteorology in the region has lowsr wind speeds
and mixing heights, which poses an unfavorable situaton for the dispersion of partculate matter,
hence containing 2 high chance of accumulation of airbome pollutants. The siznificant
conmbution of particulate matter from the line sources is observed in the study area. followed by
the area sources (from open cast muning, domestic buming, bakemes, open eat-outs, and
restaurants). The locations of the highly polluted can be interpreted from the images shown in
Figures 5.6 (a) and 5.6 (b) for devising realistic and grass-root level mitization strateges.

Fizure 5.4: AERMOD grid covering the Jhania Coal Fields (JCF). The kne, arsa, and point
sources covered in the study are indicated in red color. The UTM coordinates of the J=ft bottom
point are x=406111 and v=2§03292, and the coordinates of the right top point are x=456§248 and

¥=2653417.
N
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Fizure 5.5: Windrose dagram for the summer (eft) and winter seasons (nght) at Jharia Coal
Fields dunng the sampling period. Wind direction 1s flowing towards the centrs.
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Fizure 5.6: 24-hour averags maxmmum ground level concentration of PM contours in the study
area simulated during the study penods in summer (leff) and winter (nght) s=asons (a) PM,.
(ug/m’) and () PM:s(ug/m’)

5.3 Validation of the model

concentrations was made to dstermine the overall efficiency of the dispersion model In the
present study, the model validation metrics viz. mean bias (MB). nommalized mean bias (NMB),
mean gross emror (MGE). normalized mean gross amor (NMGE). and Pearson’™s correlation (1)
were calculated for PM,. and PM.. sepamately including data of both s=asons. At some of the
monitoring locations like Mines Rescue, Katras, Patherdih, Harina, Lodhna, and Lohapat the
discrepancies between the modeled and obsarved data wers found to be high. for both summer
and winter seasons. At remaining locations for both seasons, the results indicate an
acceptable'fair degree of model performance in simulating the particulate dispersion. Results
show that the comrelation coefficient between the measursd and modeled PM,, is 0.6, which is
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fair epough i environmental open systems, similarly, for PM; . the comelation valoe i around
0.7 (Table 5.1).

Table 5.1 Performance Stmmulation Metric

Modsl memic Py PM. .

MB -18.46 20,567

WME .11 024
WMGE 032 0.37
Comeladon Cosfficient 0.6 0.7

The NME valwzs are observed to be lower for PM,, (<0.11) than PM- . (0.24), which
mdicates the slight negative bias @ PM,; simolattens {under-prediction of the concengations)
and positive bias in PM: s (over-prediction of the concentmations). Whereas, the WMGE for both
PMy; and PM, . are 0.32 and 0.37. respectvely, which mdicates the variaton in the model
simulaions deviate arpund 30%: from the mean values on average (which is a result dus to some
extreme values in the simalations). Howewver, this discrepancy could be minimized if long-term
simulatiens are camied oaf, which is highly computationally mtensive. Wewertheless, the medal
pETimAnCE memics in terms of comelation and normalized mean pros:s emmor mfer that the mode]
conld caphure the spatial profile of the panticulate matier dismbution o a good extent.
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Chapter & Recommendation

6.1 Mine indusiries

1. The project proponent might consider imstalling comweyor systems for ransportdng the coal

from the ooal handling plant to the radlway siding or to the pearest thermal power plant (if

faasibla).

A sufficient pumber of plants should be planted aroumd the mime pit o arest the movement

of particulare matter or dust into the sumounding areas.

3. Scientific stodies might be pecessary to desizm a green belt with an optimized dimension of
plot size and dirsction as per the prevailine metearclogy. Similar srudiss are reguired to
desipn a wind barmer for optimized benefits.

4 Adequate dust control measores showld be | place, like mechanired sweepmz, water
sprinkling of muist sprayims systems on the haol roads and at loading sies. Long-range

[ =]

misting o fegging canons are also shonld be in place.

Lh

[Crost suppression measurss at all operations of minims should be ensored.

Ensuring the complete coverage of the macks apnd milway wapons that camy coal with a
tarpaulin shest Is DarSsSary.

7. In the long-nmn mebilizadon of closed tmocks to carmy the coal is preferable.

2. The coal transpart roads should mot be left with open curb sides. End to end covenng up of
curh side is essential o avoid the re-suspenszion of coal dus to the wock movement

o

6.1, Ares Sources

Area sources are mainly domestic sources of fuel (coal, wood keroseme, LPMGF) burming,
razh/ M 5W combuston, bakeriss, hotels Testaurants tc. and re-suspension of dust. Based on the
survey and assessment, the following recommendations emerge-

1. Consmoction and demolition of buildings in the urban area give high local dust
conmibuiion resulimg health problems. These practices need to follow compliance
puidelines to redure emissions.
Poad and pavement should be well consimacted to suppress moad dust. The standard
specifications and code of practice for read consmoction should be followed and
implemented as per the Indian Foad Congress (IFC) guidelines or intemational standard
guidelinas.
Strategically placed green cover in urban and semi-urban areas can belp to impoowve
localair gualicy.
Manage agmiculiural residues, inchuding sirict enforcement of bans oo open buming
Smictly enforce bans on the open buming of housshald waste
Use clean fusls — electmicity, natural gas, lignefied peirolenm gas (LPG) in cifbes, and
LG and adwanced biomaszs cooking and heating stoves in numal areas; substdmton of coal
by brigquettes
7. Use inremtives to improwe the enetpy efficiency of honsebold appliamces. baildings,
lighting, heating and cosling; encourage rocf-top solar installations
2. Promaie the use of elecmic vehirles

[ )

2w

o Lh
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0. Encourage centralized waste collection with source separation and wextment, incknding
g5 utilization.

10. There iz a subsfanfial populatton that alse wses available coal. Thess houses could be
giwen a combimaton of improved chulla or free/subsidised power for cooking purpases.
11.Hotels and dhabas oeed to be edocated and compulsorily asked to use [P for its

coking parposes.

12. The trash and M5W buming is very common Some of the places contain a mix of
plastics and thermocol The combustion of these materials s very harmful fo human
health

13 Coal depot pellotion i= due t0 open stormge and uoregolated boying, selling and
transportatton. Thess coal depots are responsible for nearby am pollution peaks. However,
the conmribation of the same need to be assessed.

6.3, Line Sonrce

The vehicular sector m cities has been seen to be a majer sourcs of gaseows and fine particulace
marter. The action plan for this sactor would need a combiration of efforts:

1. Wehicle inspection and mamtenance: Enforce mandatory checks and repairs for vehicles.

2. Improved public transport: Encoaraze a shift from private passenger wehicles to public

franspert.

Sef up a merhanizm of Inspection and Mamtenance programme for all vehicles in the

district throuzgh BT'O with automated system assessment

4. The Inspecdon & Maimtenance (I & M) cenirs shall also test all wehicles for their inbuilt
emEssion tests.

5. All copmercial wehicles should be phased our afier 8 years of age or subjecied to o

6. All private vehiclss sheuld be subjectsd fo proper assessment and fmess tests throosh
L& cenfres.

7. All aubos and uszes shall alse be subjected to I&M tests

8. Dhanbad city dees not hawve a designated place for truck parking and maintenance ralated
activities. A separate dssipmated place should be allocated to prevent illegal parking and
Tepair shops on the roads and kerbsids.

&, Dhanbad city does not have a designated place for Anto-rikshaw. A sspamate desiznated
place should provids to prevent traffic congestion and control wehicle emizsion.

10. Major hanl mucks with heavy loads should not pass through the mam city. The plan being
made should be implemented in the next 1-1.5 years.

11. Overlpading is a common phenomenon in the region resulting in poor road quality. This
can be aveided through enline checking when wehiclss leave industriss with a puaramtes
that the vehicle is not carrying more material than its desiznated loads.

[F ¥
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6.4, Oihers

% There is a need to explors varous optiens for controlling air pollutants to tackle increased
emissions in frmre.

¥ The local aortharity should stress sastaimable and affordable public anspont keeping
clean air geals in mind

¥ Frequeni (e to time) aganzement of campaisnawarenss: programmes for lawmakers,
stakshaolders, health professionals, academicians to brainstorm aboat the fofure scenanio
and importance of clean air.

¥ Soaegc nstallation of comtmmeous air qualify moendoring systems af varous locadons of
urban, s=mi-mban and nuoal arsas to check the existing aor quality and information
dizsemination to the general public.
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Government of India
Department of Space

National Remote Sensing Centre

Balanagar, Hyderabad - 500 625, A P, India

Telephone : +040-23879572-76
+040-23879261-65

Fax : +040-23878648

AL GG HaST by
AR, FEXEE-500 625, 319, HRd
efomr @ +040-23879572-76

+040-23879261-65
¥y : +040-23878648

Dt. 07-Oct-2021
Hyderabad.
To,
Director (Tech),
Bharat Coking of Coal Limited (BCCL),
Environment Department, Koyla Bhawan,
Koyla Nagar, Dhanbad — 826 005.
JHARKHAND.

Dear Sir,

The project titled "DELINEATION OF SURFACE COAL FIRE AND ASSOCIATED LAND
SUBSIDENCE IN THE JHARIA COALFIELD, JHARKHAND USING SATELLITE BASED REMOTE
SENSING TECHNIQUES" is now completed. Please find enclosed the final project report
and the necessary supporting files as per the MoU, in soft and hard copy format.

Kindly send confirmation after receipt of Data and Report which will help us to
close Project. Your feedback on the project work is highly appreciated.

Yours faithfully

A
(Dr. K\Vinod Kumar)

Group Director,
Geosciences Group / RSAA.

Enclosed:

1) €D
2) Reports
3) Maps.

Y siaRel i e Indian Space Research Organisation
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Colliery wise break-up of change in fire area from 20107 to 2020
L REA ;EEE;’;QRE" Eﬁg&m CHANGE 0. | IncreaseMecrease
EMLy EML) EML)

BENEDIH OCP (045 s | HECREASE
BLOCE-1I OCP 135 L0 | DECREASE
MURAIDIH DCP (o2 0004 | INCREASE
EHATABDI OCP (034 031 | DECREASE
PHULARITAND (o2l Q2] | BECREASE
KATRAS-CHOITUDMH 137 U7 | INCREASE
KESHALPUR (.01 (L132 | INCREASE
BASURLA (LK} 02 | INCREASE
TETULMARI o2 4011 | HECREASE
GODHAR (LK} (L1532 | INCREASE
INDUSTRY 0051 051 | HECREASE
KIUSUNA (7410 340 | DECREASE
SENDRA-BANSIORA (o7 (023 | INCREASE
BASTACOLLA (LOR1 Qi8] | DECREASE
GOLUCKDIH 112 112 | DECREASE
KUTAMA 0240 4.240 | DECREASE
5. JTHARIA-R. OCP 112 U102 | DECREASE
GONHOODMH o3z 031 | BECREASE
ENA (043 (L]} 040 | HECREASE
M. TISRA (18} ILIE]] 140 | DECREASE
LODNA (353 . (W40l 1353 | DECREASE
5 TISRA Q102 21 iRl | DECREASE
BARAREE 0107 {L40 .08 | DECREASE
KENDUADIH (N} (L (001 | INCREASE
GASLITAND LN e {.156 0034 | INCREASE
KANEKANEE (052 0057 0004 | INCREASE
MUDIDH Q11 {320 (110 | INCREASE
LOYABAD L1 . (WHD (D | DECREASE
EBHUGGATDIH (o2l {20 Qi | MECREASE
ALKIISHA (o249 (L6 (e | INCREASE
KUSTORE (L0 4 0032 | DECREASE
ANGARAPATRA (ols {L{G6 (21 | INCREASE
BHOWRAH. N (008 {L{Ka .092 | DECREASE
BAGDIGE o2l 0.0 4021 | DECREASE
JTEALGORA 007 0.0 QT | DECREASE
JEEN AGORLA (047 . (WHD T | DECREASE
JOYRAMPUR 104 LN 003 | HECREASE

TOTAL AREA i3 1.8 L5 | DECREASE

Mode:

I} The minimum mapable unit from satellite image it 30m by 30m or (.09 km*

2 "INCREASE" implies, increas i fire area OR emergence of fre aress nol identified in 2007 stody

N "DECREASE" implies, decrease in five area OR fre areas in 2007 not identified in present study

(Either abeent or below semsar resolion)

4 ¥ aloes marked in “blue " are collieries where fire has was reported in 2007 siudy boi presently shews

no such signatures, 104
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7.2 Conclusions
The following conclusions can be made:

|. As of the dake of study in the year 2020 and in comparison with the pevious study
done in 2017, there has been a change in areal extent and disposition of the fine
affecied arcas. On the other hand, persisient subsidence is scen in the Moonidih arca
due to underground mining activities.

2. Comparced to 2012, the castern flanks {Lodna, Tisra, Bhulanbarai arcas) show
considerable decrease in fire disposition and the western flank (Shatabdi and Block 11
arca) show diminished fire presence.

3. The fies are continuation of existing fire affected areas as seen in the 2017 study.
4. The mines in Kusunda remain to be the worst affected with maximum presence of
active fires.

3. There is a decrease in arcal extent of the fire from 2017 o 2020. As compared
2017, when the total fire affected extent of the JCF was about 3.28 km®; in 2020 total
fire affected extent is about 1.89 km® (including TISCO mines). Within the mining
lease of BCCL (excluding TISCO) in comparison 2017, when the total fire affected
extent of the JCF was about 3.27 km™; in 2020 total fire affected extent is about 1.86
km®.

Note: The minimum mapable unit from sarellie image it 30m by 30m or 0009 kot
Esximaions of fire extenr (in rermys of sgdm_ ) boch in 2007 and in the presenr 2020 sudy are

pivel based. They may aiffer from the acrual pround area wnder fire. These estmanions are

made for compararive purpose only, 1o indicare tRe mcrease or decrease of areal disposinion

af fire. Hence, they showld nor be guored ax fire ared on tRe grond.
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Memorandum of Understanding

'

command area of Central Coalfields Limited, Bharat Coking Coal
Limited and Eastern Coalfields Limited in the State of Jharkhand

This Memorandum of Understanding “MoU” (“Agreement”) is made on
30"day of October 2017at Ranchi

By and Between

Government of Jharkhand (hereinafter referred to as “GoJ"), represented
through Department of Industries, Mines & Geology and Department of
Drinking Water & Sanitation, Government of Jharkhand having its office at
Ranchi which expression shall, unless the context otherwise requires,
includes its successors and assignees of the F IRST PART:

And

Coal India Limited (hereinafter referreqd to as “CIL"),a Government of India
Enterprise having its Registered Office at Coal Bhawan, Premise No-04
MAR, Plot No- AF-lll, Action Area- 1A, Newtown, Rajarhat, Kolkata-
700156 and 'epresented by Genera Manager,
Responsibih‘ty, which expression shall, unle
meaning thereof, he deemed to include j
assignees of the SECOND PART: ,

Corporate  Sogig|

l hereinafter, as the context may admit

Or require, e individually referred to ag the ‘The Party’ angd collectively as

‘the Parties’.
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il | India Limited (C|_
A. The Government of Jharkhand (GoJ) and Coa B ach‘lewr/‘
'both parties have agreed in princip .

the common goal of providing surplus wa

ated in the command are
ous needs. Theg,

le to the objé
ter from suitable mines

a of subsidiaries

use by habitations, loc ; ‘
CIL in the state of Jharkhand for their varl -
subsidiaries are Central Coalfields Limited (CCL), oking

Coal Limited (BCCL) and Eastern Coalfields Limited (ECL).

B. Mine wateravailable in mine voids and from mine discharge iy

Central Coalfields Limited (CCL), Bharat Coking Coal Limiteg
(BCCL) and Eastern Coalfields Limited (ECL), subsidiaries of C|L
are presently supplied to several colonies of these subsidian
companies of CIL. At some places mine water is drawn by
Department of Drinking Water & Sanitation and other agencies
organizations of Government of Jharkhand.Surplus mine water
available at other mines can be used by surrounding habitations for

their various needs.

C. Presently, about 25250 million gallon of water is estimated to be
available in 88 opencast mine voids of CCL, and about 31million
gallon/ day of water is estimated to be available as surplus/excess
mine water discharge at 23 mine sites of BCCL and 07mine sites of
ECL in State of Jharkhand . The |ist ofmines where water
available in mine voids in CcL and in mine water discharge "

BCCL and ECLare enclosed at Annexure |
Annexure ||| respectively, ’

Annexure |, and
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D. The Parties hereby agree, undertake and affirm as under:-

I That sampling and analysis of quality of water available at
varlousmine sites(volds ormine discharge), to assess the
sultability for potabllity, agricultural or other uses will be done
by a third party having a recognized environmental laboratory
andthe party will be selected by mutual consent between
ClL(represented by Its subsidiaries - CCL, BCCL and ECL)

and God,

I, The report of analysis of quality of water of various mine sites
will be submitted by the selected third party to GoJ and CIL
(represented by its subsidiaries - CCL, BCCL and ECL).

lil. ~ That cost of sampling and analysis of quality of wﬂer -61’
various mine sites will be borne by CIL (representec
subsidiaries - CCL, BCCL and ECL). tf

iv.  That CIL (represented by mwﬂl'
ECL) shall bear all initial cost for c
like foundation, platform and st
and pumps for drawal of water &

M t-a :

v.  That Government of Jhar sl

motors, associated
installation at identifie
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vil.  The list of mine sites where water is availabl or as
mine discharge are placed at Annexure |, AnNGXEE I, ang
Annexure Il for CCL, BCCL, and ECL resp ely. The

number of mine sites may increase / decrease i future. So
modalities for pumping water from
same as laid down at serial no D (i) to

viii.  In case of dispute, the matter
either party will not be held
responsibility under this 2

T, In case of force maije or an Ac . preventing t.he
parties from fulfilling parties
shall be exonerat as per
MoU until the for

X The MoU will AoU may be

renewed

oeyond the

es then the

for the
&

availability

cts, Rules
closuré
sions
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IN WITNESS THEREOF, both parties hereto have sigj
in two original copies in English on the date indicated a

For Coal India Limited For Government of Jh

Department of
Geology 1

1. Siddh Nath Singh, General 1. Abook
Manager, CSR,
Coal India Limited
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Annexure-VIll

ﬁ KB 6Ps Map camera

Dhanbad, Jharkhand, India
Unnamed Road, Dhanbad,

Jharkhand 828106, India Py
S 3192°C
Lat 23.755603° Long 86.427131°
06/09/22 02:26 PM GMT +05:30
6.7 km/h B ©ssen

ﬁ GPS Map Camera

Tisra, Jharkhand, India
PCMV+JWW, Tisra, Jharkhand
- 828133, India 8 0
Lat 23.734162° Long 86.443406°
06/09/22 01:48 PM GMT +05:30
7.88 km/h & 0% Sscerm
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Annexure-IX

ETRICTLY REETRICTED

/% FOR COMSAMNY USE OMLY
.fll & ‘{ . RESTRICTED
‘ ‘ cmp I

The Information given In s report
s not to b= commanicabed efther
'-'-?, E-.‘ | :l‘_.li- 'Iq:" |": directly or indirecty 1o the press or

WIS A i Rl Lawpany to any persan not holding an
! official position in the CIL
Sovemment.

GROUNDWATER LEVEL & QUALITY REPORT
FOR CLUSTER OF MINES, BCCL

{Assessment year — 2021-22)

[CLUSTER — I, I, 1, IV, W, VI, VI, VIIL, X, X, X1, X1, XIV, XV & XV] of Mines, BCCL]

JHARIA COALFIELD ANMD RANIGAN.J COALFIELD (PART)

For
(EHARAT COKING COAL LIMITED)

{A Subsidiary of Coal India Limited)

KOYLA BHAWAN (DHANBAD)

Prepared by
Hydrogeology Department
Exploration Division

CMPDI (HQ), Ranchi

MARCH - 2022

Job no - 200421008
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H. GROUND WATER LEVEL OF CLUSTER-VIII

Cluster - VIII of B.C.C.L mines under administrative control of Bastacolla Area of B.C.C.L (Jharia
Coalfield) is located in Dhanbad district of Jharkhand. Cluster-VIll consists of ten mines namely;
Bastacolla mixed mines (OC & UG), Bera mixed mines (OC&UG), Dobari UG, Kuya mixed mines
(OC&UG), Proposed Goluckdih (NC) OC mine, Ghanoodih OC mine and Kujama OC mine are under
Bastacolla Area of BCCL is located in the west part of Jharia Coalfield. All above the mines are
contiguous in nature and the environmental impact is overlapping in ambient environment due to
cumulative effect of the mining activities. The life of the project works out upto 25 years considering
annual target production of 6.383 MTPA (toposheet no. 73 I/5 and I/6).

The present leasehold area of Cluster-VlIl is 1331.95 Ha. The area has a general undulating topography
with general slope towards south and south-west. The ground elevation in the area ranges from 175 mto
221 m AMSL. Chatkari Jore, Tisra Jore and its tributaries controlling the drainage pattern of the area. The

area comes under the watershed of Chatkari Jore.

Monitoring stations (D-8, D-43, D-49 and D-51) are located in the core zone of the mine area. Water level
monitoring in these monitoring stations has done in the months of May'21, August21, and Nov'21 and

January'22, the Ground water level data enclosed in the table below:

Sl Wel Location Water level (bgl in meters)
No. No. 2021-22 2020-21 2019-20

May | Aug | Nov | Jan | May | Aug | Nov | Jan | May | Aug | Nov | Jan
1 D-8 | Alokdiha | 455| 185|227 1320|583 |170|275|320]|480| 195|285 ]|4.25
2 | D43 | Alagdih | 465|240 | 260 | 3.35 | 6.60 | 2.31 | 255 | 305|735 355|270 | 425
3 D49 | Galucdih 140 1 0731085 /100(325|141|165| 1.98 (175|060 | 150|125
4 | D51 | Chankuiya | 943 | 565|565 | 750 | 845 | 603 | 570 | 7-35 | 9.95 | 8.05 | 575 | 7.75
Average WL (bgl) 501|266 |284|376|603|286|316|3.90|596|354|320|438

LAST THREE-YEAR ASSESSMENT:

Pre-monsoon GW Level (m): Min-1.40m Max —9.95m
Post-monsoon GW Level (m): Min —0.85m Max-575m

JOB NO - 200421008 Page 27
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LAND USE / LAND COVER MAP OF THE CLUSTER-VIII MINES, BCCL

as-zqm
Area Statistics of Cluster VI ||
Class | Color | Area
Tevell Tevel 1 Hect | % of Total]
g [Serubs Scrubs (A) oo Toos | £
7 iﬁ.m Social Forestry 24.70 185 |['®
R fions Phantation on OB Dump | T 2197 | 16 || ®
Plantation on BackAll B2 | 105 |
[Total Plantation (B) 5039 | 4.3
Total Vegetation (A+B) 20360 | 1528
(Acricultural Land|Crop Land T [1805 | 135
Fallow Land [ 5502 | 436
Total Agricultural Land 76.07 | 5.1
Coal Quany 10802 | 811
Coal Dump 771 0.58
[Mfining Area  |Banen OB Dump 14930 | 1121
Area Under Backhilling 16186 | 1215
Water Filled Quarry 3.04 0.3
Total Mining Area 32993 | 32.28
[WasteLands | Waste Land 4358 | 3330 |
£ L Tndustral 1143 | 08 || £
g Settl Rural 5700 | 48 | %
|Orban 9719 | 730 || ~
Total Settlements 16562 | 1.4
‘ater Bodies [Rivers, Lakes, Nalas etc. 13.15 0.99
All Total 133195 100.00
[Customer™" BHARAT COKING COAL LIMITED
[T | Reckamaton Monitaring of Clusters wwieea
Land ] e e T e e S
based an Salelie Data (RS-RLISS- e el
_£T ,{*—’ﬁ\ J- _,&_ [ =
z ‘ i cmp L P ) 590 M
g Qe ins S Drg No. HQ REM4 A4 1701 g _E
8 - 8

SI : o Grand Total (sq.
- Land Use Details Existing (sq. meter) | Proposed (sq. meter) meter)

1 Green Belt Area 279.69 x 104 0.0 279.69 x 104
2 Open Land 886.66 x 104 0.0 886.66 x 10*
3 Road/ Paved Area 97.19x10¢ 0.0 97.19x10¢
4 Rooftop area of building/ sheds 68.43 x 104 0.0 68.43 x 104
5 Total 1331.95 x 104 0.0 1331.95 x 10¢

JOB NO - 200421008
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4.0 GROUND WATER LEVEL SCENARIO

The summarized water level data of all clusters given in Table - 7.

Table -7: Groundwater level data Cluster-wise

Water level Avg.
Sl | Cluster of Nc.). of fluctuation Flluctuation Geological
No.| BCCL Monitoring | Below ground level | (in meters) Formation
Wells (May, Aug, Nov’'21 during
& Jan’22) 2021-22
1 I 4 nos. 02510838 m 293m Barakar
2 Il 5 nos. 0.30t0o 11.26 m 402m Barakar
3 1l 5 nos. 024t011.26 m 292m Barakar
4 A% 4 nos. 0.30t09.03 m 3.87m Barakar
) V 4 nos. 00710543 m 1.66 m Barakar
6 VI 2 nos. 0.60t0 10.50 m 505m Barakar
7 Vi 7 nos. 06210952m 203 m Barakar
8 VIl 4 nos. 0730943 m 217m Barakar
9 IX 6 nos. 1.34t010.70 m 2.85m Barakar
10 X 4 nos. 0.45t06.60 m 197 m Barakar
1 X 4 nos. 0540547 m 180 m Barakar &
Barren Measure
12 X 6 nos. 04010952 m 264m Ranigan;
13 XV 3 nos. 12410895 m 409m Ranigan;
14XV 3 nos. 0.47 t0 10.13 m 490 m Barakar &
Barren Measure

15 XVI 3 nos. 1.01t06.20 m 090m Barakar

Depth to water level (in bgl) values described that water level goes down to maximum 11.26 m during pre-
monsoon'2021 and maximum upto 7.62 m during post-monsoon™2021. Un-confined aquifer 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-VI. Water Table contour map and Depth to water level map shown in Plate-IV & V.

Monitoring groundwater (quantity & quality) to assess the present condition and resource has done
regularly in the coalfield areas. Well hydrographs (Annexure-VI) are prepared and studied to identify
long-term trends. Hydrograph trend analysis of CGWB monitoring wells and observation well reveals

increasing groundwater level trends in most of the Cluster of mines. However, decline trends in both Pre

JOB NO - 200421008 Page 43
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and Post-monsoon GW level in Cluster-l, Cluster-V, Cluster-VI and Cluster-VIl is recorded but no

significant decline trend (>1.0 m/year) of water level is noticed in any particular area for the last 10 years
within the coalfield area. Regarding quality monitoring, the water sample location map (Plate-ll) with

collection points details (dug wells) given in Annexure-V and Quality is given in Annexure-VII.

5.0 GROUND WATER QUALITY

The ground water sample of the study area (15 nos. of Cluster of mines, BCCL) collected from dug wells
and analyzed. Fifteen ground water samples (GW-1, 2, 3, 4, 5,6, 7, 8, 9, 10, 11, 13, 14, 15 & 16)
analyzed during the month of June’2021 at CMPDI, RI-ll, Dhanbad. The water sampling details given in
Annexure-V and Water sample locations shown in Plate-ll. The water quality data enclosed in

Annexure-=VII.

The study of the variations in water quality parameters described below:

The pH of the groundwater samples varies between 7.65 (GW-5) to 8.15 (GW-11), the pH is within the IS
10500 limit of drinking water standard.

The mineral constituents dissolved in water constitute the dissolved solids. The total dissolve solids vary
from 425 (GW-1) to 889 mg/l (GW-9), the TDS values ranges slightly above the IS 10500:2012 standards

limits of drinking water.

The alkalinity of the water samples varies from 101 (GW-14) to 182 mg/l (GW-7) and are within the
stipulated standard of (200 mg/l) drinking water. The concentrations of calcium in the water samples vary
from 41 (GW-1) to 158 mg/l (GW-13) and are slightly above the permissible limit (75 mg/l) of drinking
water standards. The total hardness ranges between 226 (GW-8) to 638 mg/l (GW-5) and the value of
total hardness in water samples are above the permissible limit (200 mg/l). The sulphate ranges between
31 (GW-1) to 187 mg/l (GW-16) and the value of sulphate in water sample are within the permissible limit
(200 mg/l). The Iron, Copper, Manganese, Lead, Zinc and Chromium concentration in the water samples

found to be below the upper ISI limits for drinking water.
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Table-8B: Cluster wise Groundwater development scenario

Cluster/ Adminis- Total Water demand (cum/day) Avg. GW level GW level declining Remarks
Area trative (bgl inm) trend
Blocks/Stage Mine Surface Total Excess 2021-22 2005-2021
Of GW Discharge Water Use Or Pre- Post- Pre- Post-
Extraction +BH Source (Domestic other | onsoon | monsoon | mansoon | monsaon
pumping + Industrial) use
Cluster- Bermo 2173 NIL 2112 61 5.10 107 YES YES Recharge
I (SOD: Qver- | (2065+108) (1698+414) structure
exploited) needed
Cluster- | Baghmara 8350 Jamunia 6737 1613 6.12 2.10 NO NO Excess
I river (2755+3982) mine
Cluster- (SOD: 12760 NIL 8946 3814 5.66 2.74 NO NO water
I Critical) (10960+1800) (7849+1097) needed
Cluster- 5900 MADA 5100 800 6.08 221 NO NO tobe
vV (3605+1495) utilized
Cluster- 12690 MADA 11063 1897 2.80 1.15 YES YES
v (11025+1665) (5710+5353)
Cluster- Dhanbad 4150 MADA 4150 0.0 7.37 232 YES NO -
VI (1664+2486)
Cluster- | (SOD: Over- 21565 MADA 20826 739 466 283 YES YES Excess
Vil exploited) (17596+3230) mine
water
needed
Cluster- Jharia 9320 MADA 5294 4026 2.01 284 NO NO tobe
VI (3730+1564) utilized
Cluster- 12980 MADA 9358 3622 5.82 297 NO NO water
IX (SOD: Over- (4549+4809)
Cluster- | exploited) 11825 Damodar 6201 5624 448 251 YES NO
X river (4255+1946)
Cluster- |  Dhanbad 24960 MADA & 19425 5535 282 148 NO NO
X (SOD: Over- DvC (14015+5410)
exploited)
Cluster- | Baghmara 750 Damodar 692 58.0 547 283 NO NO -
Xl river
Cluster- (SOD: 943 NA 668 275 6.25 2.16 NO NO -
XV Critical)
Cluster- 6200 NA 5941 259 6.72 1.82 NO NO -
XV (4600+1341)
Cluster- Nirsa 1910 pveC 1730 180 334 244 NO NO -
XVl (SOD:Safe) (Barakar | (1380+350)
river)

MADA — Mineral Area Development Authority, Jharkhand, Dhanbad (payment basis).
DVC - Damodar Valley Corporation, Maithon/Panchet, Jharkhand (payment basis).
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Transportation Plan for Conveyor

e
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( B e fafks B apd ol 1w wER B @ A I )
e Frate : WeeEET @, ol A, W - 634031 ( FvETE ) WRE
8 ik w2, TAT. WRIRIG Sramreity, ProEr TR, trvag 826005 (HTATE) SR
Central Mine Planning & Design Institute Limited
{ A Subsidiary of Coal India Limited / Govt. of India Public Sector Underiaking }

Registered Office : Gondwana Place, Kanke Road, Ranchi —834031(Jharkhand )
Raglonal institute-l, P.O. BCCL Township, Koylanagar, Dhanbacd 826005{Jharkhand) India
Corporate Identity No. U14292JH1975G0I001223

fesni=: 20.06.2015
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Yeare |

W Study of installation of Rail-cum-Conveyor System in BCCL for
transportation of coal.

HgIE,

This has reference to your letter no.
25.05.2013 for conducting the study and preparati
Conveyor System for coal transportation in
environmental clearance (EC) conditions stipula
different clusters. In this regard, we would like to in

BCCL/GM(Env.¥F-EC/13/622, dated
on of plan for installation of Rail-cum-
BCCL as a part of compliance of
ted by MoEF & CC in EC orders of
form you the following:

a  As per EC clearance order transportation plan for Rail-cum-Conveyor system
should dovetailed with Jharia Action Plan (Master Plan). The system of
transportation is required to be installed in 2™ phase of EC implementation i.e.
after completion of Master Plan (10 years) and 5 years of gestation period.

b. JRDA has issued direction to RITES for traffic survey and data collection to

initiate feasibility stud
and subsidence pron

¥ regarding Diversion of Railway lines from fire affected
e areas

Coal transportation route / conveyor installation layout will be finalized after
liquidation of coal mine fire, rehabilitation of 595 unstable sites, road and rail
route alignment and location of Rly. Sidings of BCCL.

CMPDI will be able to submit t
System in BCCL for transportat
roads and railway lines and relo

S Awmartanshu 3b°
For  eomphanae PWI—“A?

Rkl

cation of railway sidings

This is for your kind information.,

: (+91) 0326-2230850
om gz ; Website - www.cmpd coin

he plan / study for installation of Rail-cum-Conveyor
ion of coal only after diversions and re-alignments of

Yewr /Fax: (+91) 0326- 2230500

{ Email : ri2@cempdico.in
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Annexure-XI
R&R of PAFs
S| No. Name of Colliery No of PAFs R_ehabilitated/Shifted
till date

1 Bastacolla Colliery NIL
2 Bera Colliery NIL
3 Dobari Colliery 139
4 Ghanoodih Colliery 572
5 Kuya Colliery 342
6 Kujama Colliery 216
Total 1269
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Annexure-Xll

Land use Map generated from Remote Sensing Data
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Area Statistics - Chuster VIII (2020)

Clsses Colour) Core Zone
Area | %0of
Levell LevelIl (Ha) | Total
Dense Forest 0.00 0.00
Forest OpenForest 0.00 0.00
Total Forest (A) 0.00 0.00
Scrubs (B) 157.58 | 11.83
Social Forestry 2470 1.83
Plantation |Plantation on OB 21.97 1.65
Area Plantation on Backfill 993 | 0.75
Total Plantation Area (C) 56.60 | 4.25
Total Vegetation (A+B+C) 214.18 | 16.08
. Crop land 16.63 1.25
figm Fallow Land 5863 | 440
Total Agriculture Land 75.26 | 5.65
Waste Land I 57570 | 2506
Waste Land|Sand B ody 0.00 0.00
Total Waste Land 373.70 | 28.06
Advance Quatry area 0.00 0.00
Coal Quarry 10143 | 7.62
Barren OB Dump 152,06 | 1142
Vg Area|Back Fil 20691 | 1533
Coal Dump 372 0.28
Water Filled Qry 23.06 1.73
Total Mining Area 487.18 | 36.58
Utrban Settlements 00.22 7.45
Baural Settlements 60.71 4.36
Settlements Indus il Seti " 773 038
Total Settlement Area 167.68 | 12.59
Water Body|River/ Ponds 13.95 | 1.05
Total Area | [1331.95] 100.00]
Customer Bharat Coking Coal Limited
Title Land Raclamation Monitoring of BCCL Clusters [+ 1y
E:‘z“ - [acwiy |reme Desiznation E—
Monipring Stars|Drepered |A Daride Dy. Mexi@eology) | 4tk
of  ClusterVIIL
Group of Mines|Checked |BX Choudiey |Ch Me(RSC) P
bss2d o Satsttits|
E;:e ;;?ﬁ’;“ Agproved R Kumar (M G=cmatics) @},,
o e 0 035 05 1Km lasat 1
e Cm? 3 —
G ARkl | Dag Mo HQREM 20 R2 A4 CL-VIT [Feiial
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Annexure-Xll|

Corporate Environmental Policy (http://www.bcclweb.in/environment/CEP 04.11.2019.pdf)

Bozrd reviewed the quarterly report of October to December 2018 and January
‘ ‘to March 2019 on Safety, Environment & Quality as per the directive of MoC letter

- no.23/3/2015-AS0/BA dated 26.04.2017.

coal India Ltd. had brought out its Corporate Enviranment Policy (CEP) in 2012
ﬁned on CIL Environment Policy 2012, incorporating the Jharia Master Plan, CEP of
' ECLW approved by 285% BCCL board on 21.04.2012 (ANNEXURE C of the agenda
aote] As per the provisions of the policy, It is to be revised every 05 years as per
“which the policy would have been revised in 2017. However, there was defay in
" revising the policy at CIL’s end due to which there is a delay in revising BCCL's CEP.
CIL has revised its Corporate Environment Policy and approved in its 377+ CIL
'oardMeeﬁng dated 200 Dec, 2018(ANNEXURE D of the agenda note).

The CAG during its exit meeting beld on 16.11.2018 also pointed out for the need of
‘lwmnl BCCL's Corporate Environment Policy adopted in 201 2[ANNEXURE E of the

da note). Modifying CIL's CEP to suit BCCL's prevailing conditions, the
farpomte Environment Policy of BCCL has been revised

* Two versions of Policy was attached herewith out of which any one may be
Ipp!wed as deemed suitable by the Board.

a. An abridged version of the policy as adopted earlier by BCCL in 2012
. [ANNEXURE A of the agenda note)
b A detailed version of the policy similar to the CEP, 2018 of CIL with
- modifications suited to BCCL's condition. (ANNEXURE B of the agenda note) !

After dmlled deliberation the Corporate Environment Policy, 2018 of CIL was
ppro d by the Board,

soard further directed that the Policy as adopted above to suit the conditions. in
BLLL should be modified with information to Coal India.

Certified to be True Copy
BXK

_ Compary Secretary
phaat Coking Coal Linted
1 Brawan
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Annexure-XI1V
Air Monitoring Data

CMPDIL, RHI

éﬁﬁ CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX
Cm l: Environment Laboratul‘_\z Regional Institute-II DHANBAD. -826005

ﬁ P Ambient Air Quality Test Report Phone:0326-223-850
email: rdri2zempdi@coalindia.in

B Y e oy

Test Report for Ambient Air Samples

Month & Year 11/2022 | Cluster | Cluster vill Report No. RI-I[/AIR/2022-23/08
Customer Environment Dep.art.m%ut. Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 22.02.2023
gmenv.becl@coalindia.in)
Project | Sample Ref. No. REM/BCCL/2022/11 | Sampling Method CMPDI/RI-II/LPM 13, (IS 5182)
Sstm;lrl;lcl.:lllsg i Dobari UGP Date n_f 11.11.2022 28.11.2022 Zone of Station: Core Zone
Observed Values MoEF Standards
(in pg/m3) Notification dated
131. Parameter xfﬁ’;ﬂs o R;';’ﬁngf LDL 25th NAAQS, 2009
1stFN 2nd FN September,2000
(GSR742E)
1 PMyo IS -5182(Part 10 pg/m3-1000 | 10 pg/ms? 300 100
23):2006, R-2017 97 114 pg/m?
2 PM:s IS -5182(Part 10ug/m?-400 | 10 pg/m?3 Not Specified 60
24):2019 56 62 Hg/m?
3 S0z 15-5182(Part-2): 10 ug/m?- 1050 | 10 pg/m3 120 80
2001, R-2017 <10 11 pe/m?
4 NO. 15-5182  (Part-6): 06ug/mi-420 | |06 pg/m3 120 80
2006 , R-2017 26 27 pg/m?
* LDL indicates Lower Detection Limit,
**All units are in pg/m3, 24 hourly Average,
Bl =k a—— ,7#_ =l
gEmesy— (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY CHECKED BY HOD's Signature

Note: The results above relate to the samples tested as received. This report can not be reproduced in part or full without the written permission of the HOD(Env) , CMPDI,
RI-IL

CMPDIL, RHI

CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX

cm ‘: Environment Laboratory, Regional Institute-II DHANBAD. -826005
P Ambient Air Quality Test Report Phone:0326-223-850

email: rdri2zempdi@coalindia.in

0 s g

Test Report for Ambient Air Samples

Month & Year [ 112022 [ Cluster [ Cluster VIII Report No. RI-II/AIR/2022-23 /08
Customer Environment Dep.m't.mgnt. Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 22002023
gmenv.becl@coalindia.in)
Project [ SampleRef.No. | REM/BCCL/2022/13 | Sampling Method CMPDI/RLI/LPM 13, (15 5182)
S;]: S;ﬂlsg i Jeenagora ?:lfp?ifng 10412022 | 24412007 | Zoneof Station: Buffer Zone
Observed Values MoEF Standards
(in pg/m?) Notification dated
1\1 Parameter :f;{‘y‘:}s B Rﬁ:ﬁg‘ LDL 25th NAAQS, 2009
’ 1stEN 2nd FN September,2000
(GSR742E)
1 PMi | IS -5182(Part 10pg/mé- 1000 | 10 pg/ms 300 100
23):2006, R-2017 124 114 hg/m?
2| PMys |IS  -5182(Part 10pg/mé-400 | 10 pg/ms3 Not Specified 60
24):2019 59 64 hg/m?
3 50, 15-5182(Part-2): 10pg/mé- 1050 | 10 pg/ms 120 80
2001, R-2017 10 <10 Hg/m
4 NO, 1S-5182  (Part-6): 06 pg/ms-420 | 06 pg/m? 120 80
2006 ,R-2017 2 3 pe/m?

* D1 indicates Lower Detection Limit,
**All units are in ug/m3, 24 hourly Average,

o ol P —— _J;_ =
S ) (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY CHECKED BY HOD's Signature

Note: The results above relate to the samples tested as received. This report can not be reproduced in part or full without the written permission of the HOD(Env), CMFD,
RHL
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CMPDIL, RHI

\ J CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX
a@ Environment Laboratory, Regional Institute-1I DHANBAD. -826005
\\ Tl Cm b Ambient Air Quality Test Report Phone:0326-223-850

email: rdri2empdi@coalindia.in

Lo "em*’ mmxm.‘('

Test Report for Ambient Air Samples

Month & Year [ 11/2022 [ Cluster | Cluster VIII Report No. RI-II/AIR/2022-23 /08
Customer Environment Dep.aru.ngnn Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 22022023
gmenv.hecl@coalindia.in)
Project [ SampleRef.No. | REM/BCCL/2022/28 | Sampling Method CMPDI/RIII/LPM 13, (155182)
Sampling |, o Date of .
Stations i Hurriladih UGP Sampling 04112022 | 25112022 Zone of Station: Buffer Zone
Observed Values MoEF Standards
(in pg/m3) Notification dated
o [ e of LA LDL 25th NAAQS, 2009
No. Analysis Testing
1stFN 2nd EN September,2000
(GSR742E)
1 PMio IS -5182(Part 10pg/m?-1000 | 10 pg/m? 300 100
23):2006, R-2017 3 98 yg/m?
2 PMys IS -5182(Part 10g/m-400 | 10 pg/m? Not Specified 60
24):2019 54 56 Hg/m?
3 50, 18-5182(Part-2): 10pg/m?-1050 | 10 pg/m? 120 80
2001,R-2017 <10 <10 |
4 NO, 18-5182  (Part-6): O6ug/ms-420 | 06 pg/m? 120 80
2006 ,R-2017 26 21 yg/mé
**All units are in ug/m3, 24 hourly Average * LDL indicates Lower Detection Limit,
ﬁ?‘@-{“‘“ﬂ" —z'a; Gasene et __J:_ = E
i (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY CHECKED BY HOD's Signature
Note: The results above relate to the samples tested as received. This report can not be reproduced in part or full without the written permission of the HOD(Env), CMPDI,
RHL
Iud of Davost
CMPDIL, RHI
CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX
Cm & Environment Laboratory, Regional Institute-II Phg::g?;_zﬁgg
Ambient Air Quality Test Report emall: rdrizempdi@coalindia.in
aem*’ Aot r’
Test Report for Ambient Air Samples
Month & Year | 11/2022 | Cluster | CLUSTERVIIL Report No. RLI/AIR/2022-23/08
Customer E]l:lv:;:ir:;llee]‘J.arﬂu?:% Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 22.02.2023
Project [ SampleRef.No. | REM/BCCL/2022/12 | Sampling Method CMPDI/RLII/LPM 13, (155182)
%iﬂr]il}gsg i Kusmatand Village Pate [.if 10.11.2022 24112022 | Zoneof Station: Buffer Zone
Observed Values MoEF Standards
(in pg/m?) Notification dated
NS‘IJ Parameter Ef;'l‘“;s e “Ta;‘s'ffnm LDL 25th NAAQS, 2009
: v 1stEN ndEN 6 September, 2000
(GSR742E)
1| PMy |IS  -5182(Part 10 pg/mé- 1000 | 10 pg/ms 300 100
23):2006, R-2017 97 05 pg/m
2 PM;s IS -5182(Part 10ug/m?-400 | 10 pg/m? Not Specified 60
24):2019 51 52 pg/m?
3 S0, | I15-5182(Part-2); 10 ug/m?-1050 | 10 pg/m? 120 80
2001,R-2017 <10 10 pgfm?
4 NO, |IS-5182 (Part-6): 06 ug/ms 420 | 06 pg/m? 120 80
2006 ,R-2017 2 Py bg/m?
**All units are in ug/m3, 24 hourly Average, * LDL indicates Lower Detection Limit,
ﬁ?"@é"’““ =& EA—— _7#_ = E.
= (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY CHECKED BY HOD's Signature
Note: The results above relate to the samples tested as received. This report can not be reproduced in part or full without the written permission of the HOD(Env) , CMPDI,
RI-IL
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: ) CMPDIL, RI-ll
AR JL CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX
‘ a i Cmp Environment Laboratory, Regional Institute-II DHANBAD. -826005
7N *@ Ml MINE EFFLUENT TEST REPORT Phone:0326-223-850
email: rdri2empdi@coalindia.in
Test Report for Mine Effluent samples
Youn& | 1172022 ‘ Cluster Cluster VI ReportNo. RL11/WATER/2022-23/08
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.becl@coalindia.in) Date of Issue | 22.02.2023
Project Sampling Ref. No. REM/BCCL/2022/08 Sampling Method ‘ 153025 (Part-1) CMPDLRLIVLEM 13
Sampling . . Sample Collected in 2.5 Lir Jerricane, Color as observed is transparent [
Stations U Dobari UGP Date of Sampling 41122 | 812
Observed Values STANDARDS FOR COAL MINES
§ . (Stipulated by Ministry of Environment
SEB [ RS First Fortnight | Second Fortnight | and Forests (MoEF), Vide Notification No. it
GSR 742(E), Dt: 25.09.2000)
Total Suspended | 15 3025/17:1984,R
! Solids 12017, Gravimetric 8 32 100 (Max) 1
15-3025/11:1983, R-
2 pH 2017, Electrometric 8.04 8.01 55-90 02
153025/39:1991,R:
3 0il & Grease 2019, Partition <2.0 2.0 10 (Max) 2
Gravimetric
APHA 23rd Edition
4 coD 5220 C Titrimetric 28 24 250 (Max) 4
Method
*LDL indicates Lower Detection Limit & BDL indicates Below Detection Limit,
“®All units in mg/L unless specified otherwise. **Grab sampling carried out for water samples.
B '_*_ ___-g-
s (Kumar Vaibhav) (Amit Raj Mishra)
ANALYSED BY CHECKED BY HOD's Signature
_ o ~ CMPDIL, RI-I
@\_ CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX
‘ ) c i Environment Laboratory, Regional Institute-II DHANBAD. -B26005
oV 'nP Ambient Air Quality Test Report . _P“°":°325'|2_2:j3?°
’ . email: rdrizempdi@coalindia.in
N Mt i Coprny
Test Report for Ambient Air Samples
Month & Vear | 12/2022 | Cluster | Cluster VII Report No. RI-II/AIR/2022-23/09
Customer Enurn-nmenr Dep_artlmgnr, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 12.03.2023
gmenv.becl@coalindia.in)
Project [ Sample Ref. No. REM/BCCL/2022/09 | Sampling Method CMPDI/RI-I/LPM 13, (1S 5182)
S;t?t?‘::lsg Dobari UGP SD:;:“T;D 01.12.2022 23,12,2032 | Zone of Station: Core Zone
Observed Values MoEF Standards
(in pg/m?) Notification dated
o | Parameter | Nethod - of fangeOF 1 1oL 25th NAAQS, 2009
o Alysis 1stFN 2nd FN esting September,2000
(GSR742E)
1 PMiq 5 -5182(Part ; 10 pg/m#-1000 | 10 pg/m? 300 100
23):2006, R-2017 % B8 g
2 PM:: Is -3182(Part 10 pg/m3-400 | 10 pg/m? Not Specified 60
24):2019 8 5 he/m?
3 50, 15-5182(Part-2): 10 yg/m- 1050 | 10 pg/m? 120 80
2001,R-2017 <10 O e
4 NO, I5-5182  (Part-6): 06 pg/mi-420 | 06 pg/m? 120 80
2006 ,R-2017 u B e
* | DL indicates Lower Detection Limit,
**All units are in ug/m3, 24 hourly Average,
frzw‘ —E_ Uy e - ._}'— _-_"G_
L (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY CHECKED BY HOD's Signature
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CMPDIL, RN
CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX
C i Environment Laboratory, Regional Institute-1I DHANBAD. -826005
o mp Ambient Air Quality Test Report " dm""“":"ﬂﬁ'?z::@
g ,fm,,'”,h (:‘W amall: ri cmpdi@coalindia.in
Test Report for Ambient Air Samples
Month & Year | 12/2022 | Cluster | Cluster VIII Report No. RLIIJAIR/2022-23/09
Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail:
Customer pmenv.bed@coalindia.in) Date of Issue 13.03.2023
Project [ SampleRef.No. | REM/BCCL/2022/09 | Sampling Method CMPDI/RLI/LPM 13, (155182)
P Jeenagors St | 10122022 | 16122072 | Zoneot Ston: | BufferZone
Observed Values MoEF Standards
(inpg/m?) Notification dated
oh | Parameter | Fethod - of fge O 1oL 25th NAAQS, 2009
' ! 1stFN 2nd FN sting September,2000
(GSR742E)
1 M I -5182(Part 10 pg/m3- 1000 | 10 pg/m? 300 100
" | 232008, R-Z[E]'I? 12 B | e
. -5 10pg/mi-400 | 1 : | i 5
2 PM:z; Et.]-zglgswz{?m e . ugfﬁ‘m 10 pg/m? Not Specified &0
: y 5] Tl 10pg/m?- 1050 | 1 : 12
3 50: lIﬂSﬁgiSi[E;%Z}. <0 <10 ug;::‘n 10 pg/m? 120 80
) -5 -6): 06 pg/m? - 420 E 12
4 NO: ESﬂgéSZR_ZE}Pla;T 6): 2 2 ug;:-‘m 06 pg/m? 120 80
* |DL indicates Lower Detection Limit,
**All units are in ug/m3, 24 hourly Average,
".‘p‘\‘ﬁ‘”‘"‘ e __J‘_ =L
R (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY CHECKED BY HOD's Signature
CMPDIL, I
/E;i!'-@u CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX
‘ ) C &' Environment Laboratory, Regional Institute-1I DHANBAD. -826005
| mP Ambient Air Quality Test Report _ Phone:1326-223-850
\%‘”n& A email: rdrizempdi@caalindia.in
Ny A —
Test Report for Ambient Air Samples
Month & Year | 12,2022 [ Cluster [ Cluster vinI Repaort No. RI-II/AIR/2022-23 /09
Customer :::;:11&;]33:1:;1;:1:; Bharat Coking Coal Limited {BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 13.03.2023
Project [ SampleRef.No. | REM/BCCL/2022/09 | Sampling Method CMPDI/RII/LPM 13, (15 5182)
Sampling I~ Date of .
Stations Hurriladik UGP Sampling 02.12.2022 17.12.2022 Zone of Station: Buffer Zone
Observed Values MoEF Standards
(inpg/m?) Notification dated
NS:J' Parameter rne:;m?s of [nge - of LDL 25th NAAQS, 2009
' ¥ 15t N 2nd FN e September,2000
(GSR742E)
] ( -5182 10 ug/m? - 1000 o fm? :
1 PMyo ;Ss}l 2 []b? ;-82_5;11 9% 17 .lg;-;{m 10 Hofm 300 100
2 PMss 1S -5182(Part 57 & 10pg/m?-400 | 10 pg/m? Not Specified 60
24):2019 HE/m”
3 502 [5-5j182t'Pa:.“t-2]: 0 0 10 H;{ﬂ!-‘ -1050 | 10 pg/m? 120 20
2001,R-2017 He/m
4 NO: 15-3182  (Part-6): 25 2% 06 pg/mi- 420 | (6 pg/m? 120 20
2006 , R-2017 ug/m?
**All units are in ug/m3, 24 hourly Average * LDL indicates Lower Detection Limit,
ﬂ.p‘\’ﬁ"‘““’“ i e e __}'__—'—\0'
wasET (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY CHECKED BY HOD's Signature
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Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project

ECNo:J-11015/298/2010-1A.1I(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023
Period: October 2022 to March 2023

CMPDIL, RHI
@% CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX
‘ é ] c i Environment Laboratory, Regional Institute-1I Ph::;::fsl-;izzso
"{éa”na"/ y mn:f) Ambient Air Quality Test Report email: rdrizempdi@coalindia.in
L i Rt oy
Test Report for Ambient Air Samples
Month & Year 122022 | Cluster | CLUSTER VIII Report No. RI-II/AIR/2022-23/09
Customer Environment Department, Bharat Coking Coal Limited {BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 13.03.2022
gmenv.beel@eoalindia.in) =
Project | Sample Ref. No. REM/BCCL/2022/09 | Sampling Method CMFPDI/RI-II/LPM 13, (I55182)
s;:lg:;g Kusmatand Village E:I:IEP?;E 10.12.2022 16.12.2022 | Zone of Station: Euffer Zone
Observed Values MoEF Standards
(in pg/m?) Notification dated
o | Parameter | Nettod - of flanee O | 1pL 25th NAAQS, 2009
' ¥ 1stFN Ind FN 8 September,2000
(GSR742E)
1 PMiq I5 -5182(Part 10pg/m?- 1000 | 10 pg/m? 300 100
23):2006, R-2017 97 94 ue/m
2 PM:« I5 -5182(Part 10pg/mi-400 | 10 pg/m? Not Specified 60
24):2019 54 50 ug/m?
3 502 15-5182(Part-2): 10 pg/m?-1050 | 10 pg/m? 120 80
2001,R-2017 <10 <10 uE/m*
4 NO: 15-5182  (Part-6): 06pg/mi-420 | 06 pg/m? 120 80
2006 ,R-2017 pil 19 ug/m?
**All units are in pg/m3, 24 hourly Average, * LDL indicates Lower Detection Limit,
1Y i e S
wESE (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY CHECKED BY HOD's Signature
CMPDIL, RI-I
¥ II ' CENTRMI.. MINE PLANNING AND DES{]GN H\‘ST]ITUTE LIMITED KOYLA BHAWAN COMPLEX
. ¢ | Environment Laboratory, Regional Institute-II DHANBAD. -826005
'ﬂ\nlmia bl MINE EFFLUENT TEST REPORT Phone:0326-223-850

email: rdri2zemodi@coalindia.in

Test Report for Mine Effluent samples
z,‘lena]:_th & 1272022 ‘ Cluster Cluster VIII ‘ Report No. RI-II/WATER/2022-23/09
Customer Environment Department, Bharat Coking Coal Limited {BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.becl@coalindia.in) Date of Issne | 13.03.2023
; S J T H
Project Sampling Ref. No. REM/BCCL/2022/09 Sampling Method I5 3025 (Part-1) CMPDI/RI-IL/LPM 13
Sampling . A Sample Collected in 2.5 Lir Jerricane , Color as observed is transparent
Stations @) Dobari UGF Date of Sampling 05122022 | 2612202
Observed Values STANDARDS FOR COAL MINES
o (Stipulated by Ministry of Environment
51 No. Parameter Method of Analysis First Fortaight Second Fortmight and Forests [MoEF), Vide Notification No. LDL
GSR 742(E), Dt: 25.09.2000)
Total Suspended | IS 3025/17:1984,R
1 100 (Mi 10
Solids 12017, Gravimetric i L (bta)
15-3025/11:1983, R-
2 pH 2017, Electrometric a.01 g 55-9.0 02
15 3025/3%:199LR:
3 0il & Grease 2019, Partition <2.0 <2.0 10 (Max) 2
Gravimetric
APHA 23rd Edition
1 coD 5220 C Titrimetric 36 36 250 (Max) 4
Method
*LDL indicates Lower Detection Limit & BDL indicates Below Detection Limit,
“Allu mg/L unless specified otherwise, **Grab sampling carried out for water samples.
ikl (Kumar Vaibhav) (Amit Raj Mishra)
ANALYSED BY CHECKED BY HOD's Signature
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Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project
ECNo: J-11015/298/2010-IA.II(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023

Period: October 2022 to March 2023

CMPDIL RHI
CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX
¢ m JL Environment Laboratory, Regional Institute-1I DHANBAD. -826005
Ambient Air Quality Test Report - Phone:0326-223-850
- o,,‘,,\&’ /fmmK’m(’ email: rdri2empdi@coalindia.in
Test Report for Ambient Air Samples
Month & Year | 1/2023 | Cluster | Cluster VIII Report No. RI-II/AIR/2022-23/10
Customer Environment Dep.art!.'m.ann Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 2303203
gmenv.becl@coalindia.in)
Project [ SampleRef.No. | REM/BCCL/2023/10 | Sampling Method CMPDI/RITI/LPM 13, (15 5162)
e Dobari UGP 2:1:;1':113 1401203 | 20012027 | Toneof Station: CoreZone
Observed Values MoEF Standards
(in pg/m?) Notification dated
;L Parameter :f;if’;}s = le'e“sf;lgf LDL 25th NAAQS, 2009
' ’ IstFN 2ndEN September,2000
(GSR742E)
1| PMg |IS  -5182(Part o % 10pg/m?-1000 | 10 pg/ms 300 100
23):2006, R-2017 g/m?
2 PMas  |IS -5182(Part 5 51 10ug/ur-400 | 10 pg/m? Not Specified 60
24):2019 he/m?
3] S0 |1s5182(Part2): 0 qo | we/m-100 [ 10 ug/me 120 80
2001, R-2017 be/m
4 NO, 15-5182  (Part-6): n 28 U6 ugfmi 420 | 06 pg/me 120 80
2006 ,R-2017 be/mé
* LD indicates Lower Detection Limit,
**All units are in ug/m3, 24 hourly Average,
W#”@H““ At By ,_J:_ = b
s (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY CHECKED BY HOD's Signature
CMPDIL, RHI
CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX
C m 6[& Environment Laboratory, Regional Institute-I DHANBAD. -826005
Ambient Air Quality Test Report _ Phone:0326-223-850
a,m&’ menﬁm(’ email: rdri2empdi@coalindia.in
Test Report for Ambient Air Samples
Month & Year | 1/2023 [ Cluster | Cluster VI Report No. RLII/AIR/2022-23/10
Customer Environment Dep.art.mt.ant, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 2303203
gmenv.hecl@coalindia.in)
Project \ Sample Ref. No. REM/BCCL/2023/10 | Sampling Method CMPDI/RI-I[/LPM 13, (15 5182)
S;::g;ff i Jeenagora 2:51]?{“ g 12012023 | 1601202 | Zoueof Station: Buffer Zone
Observed Values MoEF Standards
(in pg/m?) Notification dated
; L Parameter :‘1’5‘;‘; i R;::;igf LDL 25th NAAQS, 2009
’ ! 1stFN 2ndFN September,2000
(GSR742E)
1 PMp | IS -5182(Part 10pg/m?-1000 | 10 pg/m? 300 100
23):2006, R-2017 % %8 g/
2| PMy |IS -5182(Part 10pg/m?-400 | 10 ug/m? Not Specified 60
24):2019 49 53 g/’
3 50, 18-5182(Part-2): 10pg/m?-1050 | 10 pg/m? 120 80
2001, R-2017 <10 <0 |
4| No, [IS5182 (Part-6); Oopg/m-420 | 06 ug/m: 120 80
2006 ,R-2017 18 13 He/me
* LDL indicates Lower Detection Limit,
“*All units are in ug/m3, 24 hourly Average,
ﬁ%ﬂ@ﬁ"‘a“ Y, Zewooc bt __AL_ R 2
R (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY CHECKED BY HOD's Signature
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Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project

ECNo:J-11015/298/2010-1A.1I(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023
Period: October 2022 to March 2023

CMPDIL, RHI
CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX
c m lf Environment Laboratory, Regional Institute-11 DHANBAD. -826005
&" Ambient Air Quality Test Report » ,;h"”éfo@m'l%zijsﬁo
aam /Jmmpﬂ'pq (, email: rarZempdi@coalingia.in
Test Report for Ambient Air Samples
Month & Year | 1/2023 | Cluster \ Cluster VI Report No. REI/AIR/2022-23/10
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of lssue 8032023
gmenv.bec @coalindiain) o
Project [ SampleRef No. | REM/BCCL/2023/10 | Sampling Method CMPDI/RLI/LPM 13, (15 5152)
Sampling | . e Date of .
Staions_ | furildih UGP Sumplig__| 06012023 | 2101903 | Poneof Sation: | BufferZone
Observed Values MoEF Standards
(inpg/m3) Notification dated
1\?3: Parameter :‘:ﬂ“ﬁs e le‘:si?nm LDL 25th NAAQS, 2009
' ¥ 1stFN Ind FN 8 September,2000
(GSR742E)
1 PMy |18 -D1B2(Part o 0 10pg/w?-1000 | 10 ug/m? 300 100
23):2006,R-2017 b/’
I - art pg/m - 1g/m: ot Specitie
2 PM 1S 5182(P 2 - 10pg/m?-400 | 10 ug/m? Not Specified 60
242019 b
3 50, 15-5182(Part-2): 1 10 10pg/u- 1050 | 10 ug/ms 120 80
2001, R-2017 ) b
4| N0, |IS5182 (Partf): " 2 O6pg/mi-420 | g ug/m3 120 80
2006 ,R-2017 g/’
**Al units are in pg/ma3, 24 hourly Average * LDL indicates Lower Detection Limit,
V?‘W _@' Byaanes ot "AL = -—_ﬂ'
== (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY CHECKED BY HOD's Signature
CMPDIL, RHI
CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX
Cm l/ Environment Laboratory, Regional Institute-II pﬁ:ﬁgﬁ;_ﬁﬁgg
Ambient Air Quality Test Report email rdrizcmpdi@cualindia.in
A mmmm Conpory
Test Report for Ambient Air Samples
Month & Year | 1/2023 \ Cluster | CLUSTER VIIT Report No. REIT/AIR/2022-23/10
Cust Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of I 303,203
istomer gmenv.becl@coalindia.in) Al otlssue o
Project [ SampleRef.No. | REM/BCCL/2023/10 | Sampling Method CMPDI/RLI/LPM 13, (15 51682)
Sampling |, . Date of L
Stations i Kusmatand Village Sampling 13.01.2023 28.012023 Zone of Station: Buffer Zone
Observed Values MoEF Standards
(in pg/m?) Notification dated
;}J Parameter x‘:;?"s‘ils of R;;’f]?nm LDL 25th NAAQS, 2009
' Y 1stEN 2ndFN 6 September,2000
(GSR742E)
1 PMy |IS  -5182(Part . 9 10pg/m?-1000 | 10 pg/ms 300 100
23):2006, R-2017 bg/mt
2| PFMis |IS  -5182(Part 1 50 10mg/m?-400 | 10 pg/ms Nat Specified 60
24):2019 hg/m’
3 S0: | 15-5182(Part-2): 3 3 10ug/m*-1050 | 10 yg/m? 120 80
2001,R-2017 ) Hg/m?
4 NO; |I15-5182 (Part-6): 20 % 06 ug/mi-420 | 06 yg/m? 120 80
2006 ,R-2017 Hg/m?
**All units are in pg/m3, 24 hourly Average, * LDL indicates Lower Detection Limit,
V?‘W e Gy ._‘k— =
o o (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY CHECKED BY HOD's Signature
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Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project
ECNo: J-11015/298/2010-IA.II(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023

Period: October 2022 to March 2023

Ambient Air Quality Test Report

Gaind) mmmw

CMPDIL, RI-Il
CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX
Environment Laboratory, Regional Institute-II DHANBAD. -826005
MINE EFFLUENT TEST REPORT Phone:0326-223-850
email: rdri2emodi@coalindia.in
Test Report for Mine Effluent samples
‘L:[e";rth & 1/2023 ‘ Cluster Cluster VIIT ReportNo. RI-I[/WATER/2022-23/10
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.becl@coalindia.in) Date of Issue | 23.03.2023
Project Sampling Ref. No. REM/BCCL/2023/10 Sampling Method 13025 (Part-1) CMPDI/RLII/LPM 13
Sampling Sample Collected in 2.5 Lir Jerricane , Color as observed is transparent I
Stations U Dobari UGP Date of Sampling 14.01.2023 29.01.2023 Period of analysis Jan'2023
Observed Values STANDARDS FOR COAL MINES
§ . (Stipulated by Ministry of Environment
A L Method of Analysis | g porinight | Second Fortmight | and Forests (MoEF), Vide Notification No. i
GSR 742(E), Dt: 25.09.2000)
Total Suspended | IS 3025/17:1984,R
! Solids 2017, Gravimetric °8 % 100 (Max) 10
[5-3025/11:1983, R-
2 o 2017, Electrometric % 31 55-90 02
153025/39:1991,R:
3 0il & Grease 2019, Partition <10 <10 10 (Max) 2
Gravimetric
APHA 23rd Edition
4 coD 5220 C Titrimetric 22 28 250 (Max) 4
Method
*LDL indicates Lower Detection Limit & BDL indicates Below Detection Limit,
**411 units in mg/L unless specified otherwise. **Grab sampling carried out for water samples.
----- <o __}, = __‘-2—
= (Kumar Vaibhav) (Amit Raj Mishra)
ANALYSED BY CHECKED BY HOD's Signature
CMPDIL, RHI
CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX
C m L Environment Laboratory, Regional Institute-II DHANBAD. -826005
Phone:0326-223-850

email: rdri2empdi@coalindia.in

Test Report for Ambient Air Samples

Month&Year | 02/2023  [Cluster | Cluster VIII Report No. RI-I/AIR/2022-23/11
Customer Environment Dep_m’c.mt.ant, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 3103.2023
gmenv.hecl@coalindia.in)
Project Dobari UGP REM/BCCL/2023/11 | Sampling Method CMPDI/RI-II/LPM 13, (18 5182)
?:sp?ifng 1002203 19.02.2023 EE‘JE‘E,? 01032023 | 15032003 | Zoneof Station: Core Zone
Observed Values MoEF Standards
(in pg/m?) Notification dated
;L Parameter :‘1’3‘2‘1‘5 L R;ell%]il(;f LDL 25th NAAQS, 2009
' ’ 1stFN 2ndFN September,2000
(GSR742E)
1| PMw [IS  -5182(Part 10pg/m- 1000 | 10 ug/m? 300 100
23):2006, R-2017 95 ) Hg/m’
2 PMzs  |IS  -5182(Part 10ug/m-400 | 10 pg/m? Not Specified 60
24):2019 48 4 hg/m?
3| 50 [Is5isa(Part2): 10pg/mé- 1050 | 10 pug/ms 120 80
2001,R-2017 <10 <0 | M
4 NO, [S-5182  (Part-6): 06 UEfHﬂ 420 |06 pg/mé 120 80
2006 ,R-2017 29 27 pg/m?

* DL indicates Lower Detection Limit,

**Al units are in pg/m3, 24 hourly Average,

P
W (Gaurav Kant)

ANALYSED BY REVIEWED BY

Authorised Signatory

b

(Amit Raj Mishra)
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Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project

ECNo:J-11015/298/2010-1A.1I(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023
Period: October 2022 to March 2023

CMPDIL, Rl

CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX

& m L Environment Laboratory, Regional Institute-1I DHANBAD. -826005
Ambient Air Qua]]t} Test Report Phone:0326-223-850

email: rdrizempdi@coalindia.in

Test Report for Ambient Air Samples

Month &Year | 02/2023 [ Cluster | Cluster VIII Report No. RII/AIR/2022-23/11
Customer Environment Dep.art.mt.ann Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 31032023
gmenv.becl@coalindia.in)
Project Jeenagora Sample Ref. No. REM/BCCL/2023/11 [ Sampling Method CMPDI/RI-II/LPM 13, (15 5182)
Date o.f PedOd.Of Zone of Station: Buffer Zone
Sampling 09.02.2023 23.02.2023 | Analysis 01.03.2023 | 15.03.2023
Observed Values MoEF Standards
(iin pg/m?) Notification dated
;ﬁ Parameter :f;?‘?s(lls e I?:sﬁ::f LDL 25th NAAQS, 2009
' : 1stEN 2nd FN September,2000
(GSR742E)
1 PMiw [IS  -5182(Part L0pg/m?- 1000 | 10 pg/me 300 100
23):2006, R-2017 116 95 g/t
2 PMys [IS  -5182(Part 10pg/m?-400 | 10 pg/m? Not Specified 60
24):2019 62 52 g/m?
3 S0, | IS-5182(Part-2): 10pg/m?-1050 | 10 pg/m? 120 80
2001,R-2017 <10 14 vg/m
4 NO, 18-5182  (Part-6): 06pg/m’-420 | 06 pg/m? 120 80
2006 ,R-2017 E) 29 v/

* |DL indicates Lower Detection Limit,
**All units are in pug/m3, 24 hourly Average,

ez P (i ey 2
R o (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
CMPDIL, RHI
CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX
C m L Environment Laboratory, Regional Institute-II DHANBAD. -826005
Ambient Air Quality Test Report - Phone:0326-223-850
: email: rdri2empdi@coalindia.in
AW K)"t.m (y—
Test Report for Ambient Air Samples
Month & Year | 2/2023 [ Cluster | Cluster VIII Report No. RHI/AIR/2022-23/11
Customer EnwronmentDep.art!ngnt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 31032023
gmenv.becl@coalindia.in)
Project Hurriladih UGP SampleRef No. | REM/BCCL/2023/11 | Sampling Method (MPDI/RHLPM 13, (155182)
Date of Period of .
Sanpling 050220 16022023 | Analysis 0103203 | 15030023 | Zomeof Station: Buffer Zone
Observed Values MoEF Standards
(in pg/m3) Notification dated
lil] Parameter :‘:ﬂ“’;}'s g RT“E“Sg;“m LDL 25th NAAQS, 2009
' ¥ 1stFN 2nd FN 8 September,2000
(GSR742E)
1 PMyp IS -5182(Part 10 ug}hfm? -1000 | 10 pg/m? 300 100
23):2006, R-2017 9 8 g/’
2| PMy; |18 -5182(Part L0pg/mé-400 | 10 pg/ms Not Specified 60
24):2019 49 85| e
3| S0, |IS5182(Part-2): 10pg/md-1050 | 10 pg/me 120 80
2001,R-2017 <10 <10 b/m?
4 NO;  |15-5182 (Part-6): D6 pg/mé-420 | (6 pg/m? 120 80
2006 ,R-2017 27 26 peg/m’
**All units are in ug/m3, 24 hourly Average * LDL indicates Lower Detection Limit,
g EY Byt __}_ £
R (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project
ECNo: J-11015/298/2010-IA.II(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023

Period: October 2022 to March 2023

CMPDIL, RIFII
J CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA Bgﬁ‘:g:nco;;:&l;:
Cm l’ En\'u'onmel.]t ]_abc.)mton:, Regional Institute-II Phone:uszé-zzs-asu
Ambient Air Quality Test Report email: rdri2cmpdi@coalindia.in
D
= am ,&’m.n.?nl-«(ww
Test Report for Ambient Air Samples
Month & Year | 2/2023 | Cluster | CLUSTER VI Report No. RI-I/AIR/2022-23/11
Customer Environment Dep.arh.m?nt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 31.03.2023
gmenv.becl@coalindia.in)
Project Kusmatand Village Sample Ref.No. | REM/BCCL/2023/11 Sampling Method CMPDI/RI-I/LPM 13, (15 5182)
Date of Period of .
Samplin 09.02.2023 23022023 | Analysis 01032023 | 15032023 | Zoueof Station: Buffer Zone
Observed Values MoEF Standards
(in pug/m3) Notification dated
]il) BT :f;{“’;}s - le';if"nm LDL 25th NAAQS, 2009
' ¥ 1st N 2nd FN € September,2000
(GSR742E)
1 PMyp |IS  -5182(Part 10 pg/m?-1000 | 10 pg/m? 300 100
23):2006, R-2017 87 95 ngfm?
2 PMas | IS -5182(Part 10pg/m#-400 | 10 pg/m? Not Specified 60
24):2019 45 48 hgfm?
3 S0: | IS-5182(Part-2): 10 u/m?-1050 | 10 pg/m? 120 80
2001,R-2017 12 <10 pg/m?
4 NO2 [5-5182  (Part-6): O6pg/m?-420 | 06 pg/m? 120 80
2006 ,R-2017 17 16 Hg/m?
**All units are in pg/m3, 24 hourly Average, * LDL indicates Lower Detection Limit,
??@*““*’ —’5@ o e 7 e
E (Gaurav Kant] (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
. . ) R CMPDIL, RIHI
: CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYVLA BHAWAN COMPLEX
| Environment Laboratory, Regional Institute-1I DHANBAD. -826005
MINE EFFLUENT TEST REPORT Phone0326.223-650

email: rdri2empdi@coalindia.in

Test Report for Mine Effluent samples

:E_th & 022023 ‘ Cluster ‘ Cluster VIII Report No. RI-II/WATER/2022-23/11
Customer Environment Department, Bharat Coking Coal Limited {BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.beel@coalindiain) Date of Issue | 31.03.2023
Project Dobari UGP Sampling Ref. No. REM/BCCL/2023/11 Sampling Method 153025 (Part-1) CMPDURII/LEM 13
Period of Sample Collected in 2.5 Liv Jerricane , Color as observed is transparent |
Analysis 06.02.2023 24,03.2023 . Period of analysis
Date of Sampl| 2
Feoliamping 10022023 ‘ 19022023 | pivo003 to Mareh'2023
Obszerved Values STANDARDS FOR COAL MINES
e (Stipulated by Ministry of Environment
LB S Method of ANAIYSEE | . Fortnight |  Second Fortmight | and Forests (MoEF), Vide Notification No. o
GSR 742(E), Dt: 25.09.2000)
Total Suspended | IS 3025/17:1984,R
1 100 (M 10
Solids 12017, Gravimetric %5 %0 (Max)
15-3025/11:1983, R-
: oH 2017, Electrometric 8 46 55-50 o2
I5 3025/39:199L, R :
3 0il & Grease 2019, Partition 10 (Max) 2
Gravimetric <10 =10
APHA 23rd Edition
4 CoD 5220 C Titrimetric 250 [Max) 4
Methed 29 27
*LDL indicates Lower Detection Limit & BDL indicates Below Detection f,
sl in mg/L unless specified otherwise. **Grab sampling carried out for water samples.
=t (Kumar Vaibhav) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project
ECNo: J-11015/298/2010-IA.II(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023

Period: October 2022 to March 2023

CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED
Environment Laboratory, Regional Institute-1I
Ambient Air Quality Test Report

c MPCII:

CMPDIL, R

KOYLA BHAWAN COMPLEX
DHANBAD. -826005
Phone:0326-223-850

%em&’ AW Pte ('_MPW email: rdrizempdi@coalindia.in
Test Report for Ambient Air Samples
Month & Year [ 03/2023 [ Cluster | Cluster VIII Report No. RI-IT/AIR/2022-23/12
Customer Environment Dep_art!'ngntJ Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 20042023
gmenv.becl@coalindia.in)
Project Dobari UGP [ REM/BCCL/2023/12 | Sampling Method CMPDI/RLII/LPM 13, (1S 5182)
Date of Period of .
Sampling 13,0323 240323 Analysis 03.03.2023 10.04.2023 | Zone of Station: Core Zone
Observed Values
(in pg/m3)
MoEF Standards
SL ) ) _q Range Of Notification dated 25th
No. Parameter | Method of Analysis Testing LDL September,2000 (GSR NAAQS, 2009
1st FN Ind FN
T42E)
1 PMn 15-5182(Part 23):2006, 10 pg/m?- 1000 | 10 pg/m? 300 100
R-2017 118 81 ug/m?
2 PMzs | 1S -5182(Part 24):2010 10pg/m?-400 | 10 pg/m? Not Specified %0
63 41 yg/m?
3 S0z 18-5182(Part-2): 2001, 10 pg/m*- 1050 | 10 pg/m? 120 80
R-2017 a e ug/m
1 NO: 155182 (Part-6): 2006 » » 06 pg/m? -420 | 06 pg/mp 120 80
,R-2017 ug/m?
* LDL indicates Lower Detection Limit,
**All units are in pg/m3, 24 hourly Average,
-e?_,w _@_ o ‘_*7 e
W (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
CMPDIL, RI-I
CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX
C m " Environment Laboratory, Regional Institute-1I DHANBAD. -826005
6\’ Ambient Air Quality Test Report . I;hO";jﬂglf*lzlzjjs?“
aem Jma,pm‘cm (, emall. rariZempy i@coalindia.in
Test Report for Ambient Air Samples
Month & Year | 03/2023 [ Cluster [ Cluster VIII Report No. RI-II/AIR/2022-23/12
Customer Environment Dep.mt.mgnt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 29042023
gmenv.becl@coalindia.in)
Project Jeenagora Sample Ref. No. REM/BCCL/2023/12 |  Sampling Method CMPDI/RIII/LPM 13, (155182)
Date of Period of 03032023 | 10042023 | Zoneof Station: Buffer Zone
Sampling 130323 230323 Analysis - 4. one of Station:
Observed Values MoEF Standards
(in pg/m3) Notification dated
NSL Parameter r:;?‘f';lls i l};‘;‘g‘i;‘” LDL 25th NAAQS, 2009
' ! 1stEN 2d N ¢ September,2000
(GSR742E)
1 PMp |IS  -51B2(Part 10 g/m?-1000 | 10 pg/m? 300 100
23):2006,R-2017 95 105 pg/m?
2 PMys [IS  -5182(Part 10pg/m?-400 | 10 pg/m3 Not Specified 60
24):2019 54 62 ug/ms
, i art-2): 10 pg/m? - 1050 | 1 :
3 S0, | I8-5182(Part-2) <10 <10 ug/ﬁg 10 pg/m 120 80
2001,R-2017
4 NO, |IS-5182 (Part-6): 2 % O6ug/ms-420 | 06 pg/m: 120 80
2006 ,R-2017 b/
* LDL indicates Lower Detection Limit,
**All units are in ug/m3, 24 hourly Average,
%’J —Ial; _4‘-:-"“"' Fent— ‘_*_ __‘#-
AT (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project
ECNo: J-11015/298/2010-IA.II(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023

Period: October 2022 to March 2023

- CMPDIL, RHI
“M{’ CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX
@ C m l/ Environment Laboratory, Regional Institute-I DHANBAD. -826005
\ "“' o4 Ambient Air Quality Test Report Phone:0326-223-850

email: rdri2empdi@coalindia.in

R °em3’ m,ﬂp,ﬂ,(l

Test Report for Ambient Air Samples

Month & Year | 3/2023 [ Cluster [ Cluster VIIL Report No. RHI/AIR/2022-23/12
Customer Environment Deplarh.ngnt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 20042023
gmenv.becl@coalindia.in)
Project Hurriladib UGP SampleRef No. | REM/BCCL/2023/12 | Sampling Method CMPDURLI/LPM 13, (1§ 5182)
Date of Period of .
Sampling 100323 20,0323 Aualysis 03.03.2023 10042023 | Zone of Station: Buffer Zone
Observed Values MoEF Standards
(in pg/m?) Notification dated
;(1] Parameter :‘:ﬂ‘“;ils g RT“e"sgh?nOf LDL 25th NAAQS, 2009
’ ¥ 1stFN 2ndEN 8 September,2000
(GSR742E)
1 PMy | IS -5182(Part 10 pg/m?- 1000 | 10 pg/m? 300 100
23):2006, R-2017 97 92 pg/m?
2 FMs |IS  -5182(Part 10pg/ms-400 | 10 pg/m? Not Specified 60
24):2019 55 54 pg/m?
3| S0, |IS5182(Part2): 10pg/ud- 1050 | 10 pug/me 120 80
2001, R-2017 <0 A g
4 NO; | IS5182 (Part-6): 2 3 06 pg/mi-420 | 06 pg/m? 120 80
2006 ,R-2017 hg/m’
**All units are in pg/m3, 24 hourly Average * LDL indicates Lower Detection Limit,
%"[&‘t“"‘b _@_ _,C‘,_..\, bl ‘_AL_ = -—_-P'_
= = (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
CMPDIL, RNl
CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX
b R 1 Institute-II DHABAD. -826005
Cm l' Environment Laboratory, Regional Institute- Phone:0326 223.850
Ambient Air Quality Test Report email: rdrizempdi@coalindia.in
AW K)"t.m Company
Test Report for Ambient Air Samples
Month&Year | 3/2023 | Cluster | CLUSTERVI ReportNo. RLIJAIR/2022.23/12
Customer Enwronment]}ep.art!ngnt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 20042023
guenv.becl@coalindia.in)
Project Kusmatand Village Sample Ref. No. REM/BCCL/2023/12 | Sampling Method CMPDI/RE-I/LPM 13, (I 5182)
Date of Period of .
Sampling 12.03.2023 03203 | Analysis 03032023 10042023 | Zone of Station: Buffer Zone
Observed Values MoEF Standards
(in pg/m?) Notification dated
13:) Parameter zf;?"s‘ils = RT“E“SiI?nOf LDL 25th NAAQS, 2009
' ! ISt | 2ndFN s September,2000
(GSR742E)
1 PMyp |18 -5182(Part 10pg/m?-1000 | 10 pg/me 300 100
23):2006, R-2017 9 01 Hg/m?
2| PMy |18 -5i82(Part 10pg/mé-400 | 10 pg/m? Not Specified 60
24):2019 39 37 pg/m’
3 S0: 18-5182(Part-2): 1 <0 100g/m®-1050 | 10 yg/me 120 80
2001,R-2017 hg/m’
4 NO:  |1S-5182 (Part-6): 18 19 06 pg/mé-420 | 06 pg/m2 120 80
2006 ,R-2017 pg/m?
**All units are in ug/m3, 24 hourly Average, * LDL indicates Lower Detection Limit,
oo 2, B et __)g_ =E
o0 (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project

ECNo:J-11015/298/2010-1A.1I(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023
Period: October 2022 to March 2023

CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED
Environment Laboratory, Regional Institute-II

MINE EFFLUENT TEST REPORT

CMPDIL, RI-lI

KOYLA BHAWAN COMPLEX
DHANBAD. -826005
Phone:0326-223-850

email: rdri2zempdi@coalindia.in

Test Report for Mine Effluent samples

51': a]:_th & 03/2023 | Cluster Cluster VIIT ‘ Report No. RI-II/WATER/2022-23/12
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.becl@coalindia.in) Date of Issue | 29.04.2023
Project Dobari UGP Sampling Ref. No. REM/BCCL/2023/12 Sampling Method 1S3025 (Part-1) CMPDI/RIII/LPM 13
Period of 06.03.2023 17.04.2023 Sample Collected in 2.5 Ltr Jerricane , Color as observed is transparent
Analysis . Period of analysis
Date of Sampling 13.03.23 27.03.23 Feb'2023 to March'2023
Observed Values STANDARDS FOR COAL MINES
y 1 (Stipulated by Ministry of Environment
S e Method of Analysis | ot portmight | Second Fortmight | and Forests (MoEF), Vide Notification No. L
GSR 742(E), Dt: 25.09.2000)
Total Suspended | 1S 3025/17:1984, R
L Solids :2017, Gravimetric 30 43 100 (Max) 10
15-3025/11:1983, R-
2 pH 2017, Electrometric 7.95 7.88 55-90 02
153025/39:1991,R:
3 0il & Grease 2019, Partition <2.0 <2.0 10 (Max) 2
Gravimetric
APHA 23rd Edition
4 coD 5220 C Titrimetric 28 20 250 (Max) 4
Method
*LDL indicates Lower Detection Limit & BDL indicates Below Detection Limit,
its in mg/L unless specified otherwise. **Grab sampling carried out for water samples.
B . __}_ L
- (Kumar Vaibhav) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project
ECNo: J-11015/298/2010-IA.II(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023

Period: October 2022 to March 2023
Annexure-XV

Noise Monitoring Data

CMPDIL, RI-II
KOYLA BHAWAN COMPLEX
CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED DHANBAD. -826005
Environment Laboratory, Regional Institute-II DhanaN23£.272.850
Ambient Noise Level Test Report
Month & Year | 112022 [ Cluster [ Cluster viIt Report No. | RI-II/NOISE/2022-23/08
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.becl@coalindia.in) Date of 22.02.2023
Issne
Project Sample Ref. No. REM/BCCL/2022/12 Sampling Method CMPDI/RIFII/LPM 13
Sampling i Ensmtand Village Date of Sampling Zone Category of Buffer Zone
Stations 10.11.2022 | 24.11.2022 | station:
Hour / Ti f Observed Values Observed Values Method of Range OF NOISE POLLUTION (REGULATION AND
51. No. Parameter d:;_" ime o) (inleq dB()) (inLeq dB(4}) Ai al°51‘: Te“;'j’n 1oL CONTROL) RULES, 2000 Standards
v First Fortmight Second Fortmight ¥ g Zones Limits in dB
1 06:00- 07:00 455 [Z¥]
2 07:00- 08:00 478 443
: 08:00-03:00 50.1 50.1
4 05:00- 10:00 55.7 52.6
5 10:00- 11:00 543 54.6
s 1100~ 12:00 53.0 534
7 12:00- 13:00 540 559 “[’:‘BA:;:”;”] Industrial 7
8 Noise Level dB(A)Leq 13:00 - 14:00 56.0 57.1 - - - Commercial 85
3 - Day 14:00- 15:00 538 526 Level Noise SSAB-135AB | 3SABA) | Qi) 55
10 15:00 - 16:00 529 531 2015 Silence 50
11 16:00-17:00 533 52.8
12 17:00- 18:00 53.7 53.1
i3 18:00- 15:00 533 519
14 19:00- 20:00 50.7 52.0
15 20:00- 21:00 514 50.9
15 21:00- 22:00 513 50.9
LeqDAY 530 529
1 22:00-23:00 40.1 398
2 23:00- 00:00 398 385
3 00:00-01:00 396 392 C?:‘?A:;g::] Indhustrial P
4 Noise Level dB(4)Leq 01.00-02.00 384 380 - - . Commercial 55
5 -Night 02.00-03.00 38.1 38.6 Level Noise: BABLSdE | 3SABA) | e 45
5 03.00-04.00 390 385 015 Silence 50
7 04.00-05.00 39.1 385
3 05:00-06:00 395 392
Leq NIGHT 363 36.1
Lower Detection Limit
ise measurements are integrat a 01 hour in dB[4) |
Sampling Assistants (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY CHECKED BY HOD's Signature
_ CMPDIL, RIHI
TN 5 o ) o KOYLA BHAWAN COMPLEX
* J c'np L CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED DHANBAD. -826005
R AT Environment Laboratory, Regional Institute-II Phone:0326-223-850
— ok Loopary . . . . . . -
Ambient Noise Level Test Report email: rdrizempdi@coalindia.in
Month & Year [ 11/2022 [ Cluster [ Cluster VIII ReportNo. | RI-II/NOISE/2022-23/08
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.becl@coalindia.in] Date ofIssue | 22.02.2023
P £ il 0
Project Sample Ref. No. REM/BCCL/2022/11 Sampling Method CMPDI/RI-II/LPM 13
Sampling i Dobari UGP Date of Sampling Zone Category of Core Zone
Stations 11.11.2022 28.11.2022 | Station:
. Observed Values Observed Valnes NOISE POLLUTION (REGULATION AND
sLNo. Farameter g“‘_" { Time of | 1) Leq dB(a)) (inLeq dB(s)) "A‘::l"d_"' R;“if' of | CONTROL) RULES, 2000 Standards
ay First Fortnight Second Fortnight yais esting Zones Limits in dB
1 06:00- 07:00 50.8 48.3
2 07:00 - 08:00 534 516
3 08:00- 09:00 55.6 54.1
4 03:00 10:00 62.2 59.4
5 10:00- 11:00 63.7 615
6 -12:00 62.2 60.1
7 ~13:00 66.7 63.0 CFCBA:E“’T] Industial 7
3 Noise Level dE(A)Leq - 1800 64.9 £5.2 i 25 dB 135 dB 3 Commercial 6
B -Day 14:00- 15:00 0.7 0.2 e e e dB(a) Residential 55
i0 15:00 - 16:00 613 59.2 2015 Silence 50
1 16:00- 17:00 60.7 67.2
12 17:00- 18:00 642 582
13 18:00-13:00 62.5 534
i4 455 449
is 456 441
16 45.7 429
Leq DAY 614 50.3
1 22:00-23:00 426 429
2 23:00-00:00 42.1 425
3 00:00-01:00 409 423 CPCE, Prowec] Industial 7
P Noise Level dB(A)Leq | 01000200 405 a1 frambient | s | | Commed 5
5 -HNight 02.00-03.00 412 26 eve Noise 1 dB(4) | Residential 5
6 03.00-04.00 416 42.8 2015 Silence 50
7 04.00-05.00 42.0 431
3 05:00-06:00 425 432
Leq NIGHT 387 397
‘LDL indica
oise measurements are integrated for a 01 hour p
Sampling Assistants (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY CHECKED BY HOD's Signature
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Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project

ECNo:J-11015/298/2010-1A.1I(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023
Period: October 2022 to March 2023

_ CMPDIL, RI-ll
R A o ) o ) KOYLA BHAWAN COMPLEX
6 J cmf fi CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED DHANBAD. -826005
e e oy Environment Laboratory, Regional Institute-II Phone:0326-223-850
Ambient Noise Level Test Report email; rdrizcmpdi@coalindia.in
Month & ear | 11/2022 [ cluster [ Cluster VIII ReportNo. | RI-II/NOISE/2022-23/08
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.becl@coalindia.in) Date oflssue | 22.02.2023
Project Sample Ref. No. REM/BCCL/2022/13 Sampling Method CMPDI/RI-II/LPM 13
Sampling i Jeenagora Date of Sampling Zone Category of ‘ Buffer Zone
Stations 10.11.2022 2411.2022 | station;
Observed Values Observed Values NOISE POLLUTION (REGULATION AND
sL.No. Parameter ;‘:‘1_" / Time of | (in1eq dB(A)) (inLeq dB(A)) ’E:“:l‘:‘ R_lf‘e“:j"n'” oL CONTROL) RULES, 2000 Standards
v First Fortnight Second Fortnight ¥ 5 Zones Limits in dB
1 06:00-07:00 575 542
2 07:00-08:00 66.1 60.8
3 08:00-09:00 674 645
4 03:00 - 10:00 £9.1 62.0
5 10:00- 11:00 66.7 652
[ 1L00- 12:00 654 639
7 12:00- 12:00 717 705 CPCB, Prome] Induseria 7
3 Noise Level dB{4]Leq 13:00- 14:00 543 628 [:'MA;”’:;": 25 Bz 35 Commercial 65
9 -Day 14:00- 15:00 57.7 596 Honiorin - g dB(4) | Residentid 5
10 15:00- 16:00 EEN BE s Silence 50
11 16:00- 17:00 654 636
12 17:00- 18:00 56.8 558
13 16:00- 19:00 56.7 518
14 57 495
15 569 445
1 568 a7
Leq DAY £5.0 625
1 23:00-23:00 50.0 491
2 23:00- 0000 432 485
] 00:00-01:00 188 453 C‘;c_}”r;m”] Industrial 7
4 Noise Level dB[4]Leq | 0100-02.00 453 430 f'mA;”’h;Z": 25 451358 3 Commercial 55
5 Hight 12.00-03.00 43.0 476 Honiorine g dB(4) | Residentid ©
3 12.00-0400 484 471 015 ilence 0
7 14.00-05.00 434 468
3 05:00-06:00 434 451
Leq NIGHT 6.1 450
it _4—_ =P
Sampling Assistants (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY CHECKED BY HOD's Signature
CMPDIL, RI-I
T KOYLA BHAWAN COMPLEX
a' cmp‘{i CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED DHANBAD. -826005
. . . Phone:0326-223-850
\Sant! Ml o Environment Laboratory, Regional Institute-1I emil: rdiocmpdi@coalindia.n
: Ambient Noise Level Test Report
Month & Vear | 11/2022 [ Cluster [ Cluster VIl ReportNo. | RI-I/NOISE/2022-23/08
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.becl@coalindia.in) Date of ssue | 22.02.2023
Project Sample Ref, No. REM/BCCL,/2022/28 Sampling Method CMPDI/RI-II/LPM 13
Sampling i Hurriladih UGP Date of Sampling Zone Category of Buffer Zone
Stations 04.11.22 251122 | station:
Observed Values Observed Values NOISE POLLUTION (REGULATION AND
sL.No. Parameter g‘“_" [ Tme of | (5 16 dB(a)) (inLeq dB(4)) 'ﬁ;"‘l_“‘ RT"““gﬁ’ of | iy CONTROL) RULES, 2000 Standards
&l First Fortnight Second Fortnight yals Esting Zones Limits in dB
1 06:00 - 07:00 475 [
2 07:00 - 08:00 509 498
3 08:00 - 09:00 53.2 53.2
4 03:00 - 10:00 588 59.2
5 10:00 - 11:00 60.0 610
6 11:00 - 12:00 29 59.2
7 12:00- 1300 L7 £0.8 c§c§£;ml Indusrial 7
8 Noise Level dB(4)Leq | 13:00-14:00 22 53 L" I jeat sass | Commercia &
3 -Day 14:00- 15:00 38 443 Mz‘:mil“;_ s dB(4) | Residentid 5
10 15:00 - 16:00 438 436 2015 Silence 50
1 16:00 - 17:00 444 445
2 17:00- 18:00 34 33
13 18:00 - 19:00 459 452
1 19:00 - 20:00 436 [
15 20:00- 2100 5 %35
1 2100 - 2200 464 46
Leq DAY 55 59
1 22:00-22:00 40 33
2 23:00-00:00 438 434
3 000-01:00 a1 432 CPCB, Potorel Indusial 70
4 Noise Level dB[4)Leq 0L00-02.00 230 436 E"A;“:‘e“‘ S 35 Commercial 55
5 Hight 02000300 33 453 it TR | Residand 5
6 03.00-0400 401 43.0 P Slence El
7 14.00-05.00 402 393
8 05:00-0:00 38 389
Leq NIGHT 395 397
*LDL indicates Low
se measurements are integrated for @ 01 hour period All units in dB(4)
- i X
Sampling Assistants (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY CHECKED BY HOD's Signature
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Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project

ECNo:J-11015/298/2010-1A.1I(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023
Period: October 2022 to March 2023

CMPDIL, RI-I
e a T TR MR AT YRR T . KOYLA BHAWAN COMPLEX
CENTRAL ]\\ E PLANNING AND DESI G NIN .:T[TIUTE LIMITED DHANBAD. 526005
Environment Laboratory, Regional Institute-1I Phone:0326-223-850
Ambient Noise Level Test Report email: rdrizempdi@coalindia.in
Month & Year 12/2022 | Cluster | Cluster VIIT ReportNo. | RII/NOISE/Z02Z-23/09 |
Costomer Environment Department, Bharat Coldng Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bee @ coalindia.in) Date of Issue | 13.03.2023
Project Sample Re. No. REM/BCCL/2022,09 Sampling Method CHPDI/RI/LPM 13
Sampling i Dobari UGP Date of Sampling Zone Category of Core Zone
Stations 01.1222 231229 Station:
- Observed Values Observed Values NOISE POLLUTION (REGULATION AND
5L No. Parameter | HOUT /Time of | (5 09 dB()) {inLeq dB{A)) et Rumee0f | ot CONTROL) RULES, 2000
. First Fortnight Second Fortnight = Zones Limits in dE
1 06:00 - 0700 251 5.7
z S0.6 55
3 527 512
4 56.9 56.3
5 60.3 58.3
] 569 56.9
? §3.2 356 Industrial %
8 Moise Lavel dB{A|Lag [ %] 6LT E AT1E A 13 Cammarsial
[ «Day 575 57.0 Level Noloz WipLB® dB{A) Residential
10 S6.0 56.1 20115 S
11 575 3.6
2 60.E 55.1
13 58.2 50.6
£3.1 425
18 43.2 AE
1 £33 AE
S6.1 56.9
1 3.0 43.3
2 2215 25
2 413 427 ";_""" F'-:wm' Indusstrial 0
4 Moise Level dB[A]Leq 205 25 rAanklent P Cammerdal BE
5 Hight 416 230 Level Noloz WipLB® Hesidential 45
L 220 432 115 Silence ]
424 235
] US:00-06:00 429 436
Leg NIGHT 421 431
-
Sampling Assistants (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY CHECKED BY HOD's Signature
CMPDIL, RIHI
A
sf‘ L L CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX
CmF { Environment Laberatory, Regional Institute- DHANBAD. -826005
’q':,”,,,s’/ ARt Ambient Noise Level Test Report Phone:0326-223-850
it b Conpany I . s
d email: rdri2empdi@coalindia.in
Month & Vear 12/2022 [ Cluster [ Cluster vin Report No. RII/NOISE/2022-23/09
Customer Environment Department, Bharat Coling Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.becl@coalindia.in) Date of Issue ‘ 13.03.2023
Project Sample Ref. No. REM/BCCL/2022/09 Sampling Method CMPDI/RITI/LPM 13
Sampling Stations | i Jeenagora Date of Sampling 101222 161222 Zone Category of Station: ‘ Buffer Zone
(Observed Values Observed Values NOISE POLLUTION (REGULATION AND CONTROL)
<l.No. Parameter Hour / Time of day |_(inLeq dB(4)) (inLeq dB(4)) Method of Range Of 1oL RULES, 2000 Standards
First Fortnight Second Fortight Analysis Testing Zones Yimmits mdl
1 06:00 - 07:00 545 513
2 07:00 - 08:00 626 57.6
3 08:00- 09:00 63.8 611
4 0%:00 - 10:00 65.4 58.7
5 10:00- 11:00 63.2 617
6 11:00- 12:00 619 60.5
7 12:00- 13:00 679 66.8 C?CBA:;MD] Industrial 7
[] Noise Level dB(A)Leq | 13:00- 1400 609 595 i N'e"‘ 25 4R35 dB 35 Commercial &
9 -Day 1500~ 15:00 546 564 e o - dB(4) | Residentia 55
10 15:00- 16:00 465 462 015 Sllence s
11 16:00 - 17:00 619 60.2
12 17:00 - 18:00 53.8 528
13 18:00- 1%:00 53.7 49.1
14 19:00 - 20:00 4.0 45.9
15 20:00- 21:00 53.9 421
15 21:00- 22:00 538 433
Leq DAY 614 59.1
1 22:00-23:00 46.7 435
2 23:00- 00:00 45.9 429
E] 00:00- 01:00 456 428 CPCB, Protocal Industrial -
for Ambient . e
4 Noise Level dB(4)Leq 01.00-02.00 45.6 426 . - 5 Commercial 55
Level Noise 35dB-135 dB -
5 -Night 02.00-03.00 458 422 — dB(4) Residential ]
6 03.00-0400 451 417 2015 Silence 50
7 04.00-05.00 46.1 415
g 05:00-06:00 46.1 426
Leq NIGHT 459 425
*LDL indi it
ents are integrated for a )
e '_Ak_ =
Sampling Assistants (Gaurav Kan)
ANALYSED BY CHECKED BY
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Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project

ECNo:J-11015/298/2010-1A.1I(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023
Period: October 2022 to March 2023

CMPDIL, RII
/er!‘g,n J. ! R ) _ _— KOYLA BHAWAN COMPLEX
CENTRAL MINE PLANNING AND NSTITUTE LIMITED DHANBAD. -826005
n‘ w cmP ¢ E“'JW;::“:MI;AE"('?‘WL- e ;] ]ns;.mte-[[ Phone:0326-223-850
2 et 4 Ko Campony smbient Hotse Level fest Repor email: rdri2empdi@coalindia.in
Month & Year 12/2022 | Cluster | Cluster vil Report No. [ RII/NOISE/2022-23/09
Customer Emvironment Department, Bharat Coldng Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenvbecl@coalindia.in) Dateoflssue | 13,03.2023
Project Sample Ref. No. REM/BCCL/2022/09 Sampling Method CMPDI/RII/LPM 13
Sampling Stations i Hurriladih UGP Date of Sampling 021222 171222 Zone Category of Station: ‘ Buffer Zone
) OI_}served Values OI_Jserved Values Method of Range O 'NOISE POLLUTION (REGULATION AND CONTROL)
Sl. No. Parameter Hour / Time of day [_ln Leq dl.i[A] )] (inLeq dB[.?]] Analysis Testing LDL RULES, _100 Standards
First Fortnight Second Fortnight Zones Limits in dB
1 06:00 - 07:00 45.0 44.0
2 07:00 - 08:00 452 472
3 08:00 - 09:00 50.4 50.4
4 09:00- 10:00 55.7 56.1
5 10:00 - 11:00 56.8 57.8
6 11;00 - 12:00 55.8 56.1
7 12:00 - 13:00 58.4 57.6 CPCB, Pru_tccu] Industial 75
3 Maise Level dB(4)Leq 13:00 - 14:00 494 50.2 for Ambient , 35 Commercial 65
Level Noise 35dB-135dB X -
a -Day 14:00 - 15:00 415 419 - dB(a) Residential 55
10 15:00 - 16:00 415 413 2015 Sllence 50
11 16:00 - 17:00 420 421
12 1700 - 18:00 354 368
13 18:00 - 19:00 435 428
14 15:00 - 20:00 413 40.7
15 20:00 - 416 44.0
16 2100 - 43.9 43.6
Leq DAY 517 518
1 22:00-23:00 444 43.7
2 23:00-00:00 442 438
3 00:00-01:00 435 436 Cl[’CB- Pr;_tccul Industrial 70
4 Noise Level dB(4)Leq 01.00-02.00 434 440 L“‘ ﬁh;:‘: 25 dp.135 d8 35 Commercial 55
5 Night 02.00-03.00 437 443 - dB(4) Residential 5
s 03.00-04.00 05 434 2015 Slence 50
7 04.00-05.00 40.6 39.7
8 05:00-06:00 40.2 393
Leq NIGHT 29 31
**4ll noise n
_. ot
Sampling Assistants (Gaurav Kant)
ANALYSED BY CHECKED BY
CMPDIL, RH-II
CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX
Environment Laborator nal nstitute-11 DHANBAD. -826005
Ambient Noise Level Test Report PhaneN276-772-850
Month & Year 12/2022 ‘ Cluster ‘ Cluster VI Report No. RI-II/NOISE/2022-23/09
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.becl @coalindia.in) Date of Issue | 13.03.2023
Project Sample Ref. No. REM/BCCL/2022/09 Sampling Method CMPDI/RIII/LPM 13
Sampling Stations | i Kusmtand Village Date of Sampling 101222 161222 Zone Category of Station: | Buffer Zone
Ol_nerved Values Ol?served Values Method of Range 0f NOISE POLLUTION (REGULATION AND
5l. No. Parameter Hour / Time of day (_III Leq dB(A} ) [inLeq d.B(A] ) e Testing LDL CONTROL) ]?U'[_.ES. 2000 Standard;
First Formight Second Fortnight Zones Limits in dB
1 06:00- 07:00 430 419
2 07:00- 08:00 453 419
3 08:00- 09:00 475 474
4 09:00- 10:00 527 498
5 10:00- 11:00 514 517
6 11:00- 12:00 50.2 50.5
7 12:00-13:00 511 53.0 C?;B;:‘g:::] Industial 7
8 13:00- 14:00 530 541 3
P o Le:v;l;:B(A]Leq 1400- 1500 509 198 LedNoise | 35dB-135dE | 35dB(A) f&“ﬁéﬁ:ﬁff 2:
10 15:00- 16:00 501 503 05 Silence 50
11 16:00- 17:00 50.5 50.0
12 17:00- 18:00 50.9 50.3
13 18:00- 19:00 50.5 49.1
14 19:00- 20:00 48.0 49.2
15 20:00- 21:00 4387 452
16 21:00- 22:00 486 452
Leq DAY 50.1 500
1 22:00-23:00 40.5 40.2
2 23:00-00:00 40.2 399
3 00:00- 01:00 400 396 C?:\BA:;:::] Industrial .
4 Noise Level dB([A)Les 0L.00-02.00 388 394 Commercial 55
5 Night e 02.00-03.00 385 390 Level N‘-m_ el s I e &
6 03.00-04.00 394 389 205 Silence 50
7 04.00-05.00 39.5 389
8 05:00-06:00 399 39.6
Leq NIGHT 396 395
A N
Sampling Assistants (Gaurav Kant)
ANALYSED BY CHECKED BY
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Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project
ECNo: J-11015/298/2010-IA.II(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023

Period: October 2022 to March 2023

CMPDIL, RHI
S, S S KOYLA BHAWAN COMPLEX
CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED DHANBAD. 826005
Environment Laboratory, Regional Institute-1I Phonex326-223-850
Ambient Noise Level Test Report email: rdrizampdi@coalindia.in
Month & Year 10,2023 | Cluster | Claster VI ReportNo. | RI-INOISE/2022-23/10
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad [E-mail: gmenv.bed@coalindia.in) Date of [s5ue | 23.03.2023
Project Sample Ref. No. REM,BCCL,/2023,10 Sampling Method CMFDI/RHI/LPM 13
Sampling i Dobari UGP Date of Sampling Zone Category of Core Zone
Stations 14.01.2023 | 29.01.2023 | Station:
Observed Values Observed Values NOISEPOLLUTION (REGULATION AND
SLNo. Paramater !'.;E“' { Time of | (i 1aq dB(4)) (in Leg dB(4)) m‘;gif H'r’:;?ng' 1oL CONTROL) RULES, 2000 Standards
First Fortnight Second Forimight Zones Limits in dB
1 06:00 - 07:00 503 489
2 07:00 - 08:00 52E 511
3 0800 - 09:00 55.1 535
4 05:00 - 10:00 615 569
5 10:00 -1 630 509
5 615 513
66.1 B4.5 CPCE, Protoeal Indizstrial
] Moése Level dB[A]Leg 643 645 ’Iol!'v::“::: 45 4813548 m"._—_‘:c:-—:]u:
[ Iy 50.0 612 ] I Residential
10 60.6 610 s Slenes
1 50.0 502
12 58.1 576
E] 57.1 518
1 540 518
15 537 507
16 545 503
60.4 5056
1 511 w7
2 23:00- D000 50.7 452
3 O:id- 0100 456 454 CPCE, Protocal dsstrial
4 Noise Level dBi{AlLea o 5.2 5.1 :°' ":":'m 3581388 15 lllonl.'.ll;‘::tjlll: ::i
5 i 0 7Y 249 e e AR dB{A) Residential '
5 0 X 431 e SHlepex 2
o 14 435
i [ 2338 436
Leg NIGHT 71 463
Sampling Assistants (Gaurav Kant) [Amit Raj Mishra)
ANALYSED BY CHECKED BY HOD's Signature
. CMPDIL, RIHI
o) A e I KOYLA BHAWAN COMPLEX
| c,nfu& CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED DHANBAD, 526005
Sl 4 B e Environment Laboratory, Regional Institute-II Phone:0326-223-850
Ambient Noise Level Test Report email: rdrizempdi@coalindia.in
Month & Vear | 1/2023 [ Cluster [ Cluster Vil ReportNo, | RII/NOBE/2022.23/10
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bed @coalindiain) Date oflssue | 23.03.2023
Project ‘ Sample Ref. No. REM/BCCL/2023,10 Sampling Method THEDIRHI PN 13
Sampling i Jeenagora Date of Sampling 16.01.2023 | Zone Category of Buffer Zone
Stations 12012023 Station:
u Time of Observed Values Observed Values Method of Ranze 0f NOISEPOLLUTION (REGULATION AND
5L Na. Farameter ﬂ:;r / Time of | [n)eq dB(A)) [inLeq dB{A] ) Anz]l;'sis l'e;ieng LoL CONTROL) RULES, 2000 Standards |
First Fortmight Second Formight Zones Limits indB
1 0500 - 0700 wa HE
2 0700 - 08:00 g14 801
3 867 833
[ w3 ]
5 861 83
- 27 22 CPCE, Fratocal
s 8 il Industrial
) Neise Level dB[A)Leg 55 L1 Eor .\;ﬂ:lhl’.t 3848138 dB 35 Commercial
[l +Day w1 =0 u‘“f ol AR dnay Residential
!I' .:: :i: b or::?ll:l-\i Silence
-_' 5:2 55j2
13 20 n3
14 485 480
15 41 0
16 “®7 a3
81 6132
1 a3 [T
2 419 43 CPCR. Protoca]
3 21 220 =5, Fruno Industrial
& Motse Level dB{A]Leg 410 431 for ":“blnnt 2848138 dI 1] Commercial
] Night 20 23 :f“ Hob: Bi-1cip dBiA) Residential
- Manitoring - %
& a3 a2 3018 50
a1 a1
g 1 a3
a5 @il
LDLi tes
Al noise megsurements are mtegrated for o 01 hour per
Sampling Assistants (Gaurav Kant) [Amit Raj Mishra)
ANALYSED BY CHECKED BY HOD's Signature

139




Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project
ECNo: J-11015/298/2010-IA.II(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023

Period: October 2022 to March 2023

by
o

iy cmfn{i

7

S g Pl g

CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED
Environment Laboratory, Regional Institute-1I
Ambient Noise Level Test Report

CMPDIL, RIHI

KOYLA BHAWAN COMPLEX
DHANBAD. -E26005
Phone:0326-223-850

email: rdrizempdi@coalindia.in

Month & Year 1/2023 [ Cinster [ Cluster VIII ReportNo. [ RI-II/NOISE/2022-23/10
Customer 1 Bharat Colung Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bed @coalindia.in) Date of Issue l 23.03.2023
Froject | Sample Ret. No. REM,BCCL/2023,10 Sampling Method CMFDI/RE/LPM 13
Sampling i Hurriladih UGP Date of Sampling Zome Category of Buffer Zone
Stations 06.01.2023 | 21.01.2023 | Station:
Observed Values Observed Values NOISEPOLLUTION (REGULATION AND
SLNa. Parameter | oW/ Time of | (109 qR[a)) [in Leq dB{4)) Metodof | RangeOf | yp | CONTROL)RULES 2000 Standards
First Formight Second Fortmight Vil T3 Zones Limits in dB
1 470 453
2 s 433
3 pr 1 s
4 =3 5
5 »®a 803
5 23 =6 Che Frotocal
510 501 <L, Frotonl Incdustrial
9 Noise Level d8{A)Leq iy ) ':°’ ":“r:’""" I 15 Commercil
E] “Day £ =3 Manitoring. AR g Residantial
10 434 431 " 018 Stlence
433 0 :
%9 3z
234 7
437 416
%] 439
433 433
541 542
1 ) 37
2 443 433 CPCE, Pratocal
3 235 85 W13, Frotnonl Industrial
4 Noise Level dB{AlLeg 434 hat] o Jerlder: 58 58
5 Night T = Level Nodse 35dB-135dB
- & e = Manstoring
T = 2015
4 &3 =3
a5 431
“*All noise me;
Sampling Assistants (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY CHECKED BY HOD's Signature
,?- 3 CMPDIL, RI-I
(¥ 40 S . - e —
| C’"}U({i CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX
el e Environment Laboratory, Regional Institute-1I DHANBAD. 826003
Ambient Noise Level Test Report ]
Month &Vear | 12023 [ Cluster [ Cluster VIII Reportho. | RII/NOBE/2022-23/10
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bed@coalindia.in) Date of 23.03.2023
Iszue
Project Sample Ref, No. REM/BCCL/2023/10 Sampling Method CMPDI/RII/LPM 13
i !
Sampling i Kusmtand Village Date of Sampling Zone Category of Buffer Zone
Stations 13.01.2023 | 28.01.2023 | Station:
Observed Values Observed Values NOISEPOLLUTION [REGULATION AND
51N, Parameter | Howr /Time of | (i peg apga)) {in Leq dB{A)) m""_‘f H;“'EF L LDL CONTROL) RULES, 2000 Standards
First Formizht Second Formight yan esting Zones | Limits indB
1 0 - 07.00 T 433
z 700 - 0800 3 [
i 0 - 09,00 =5 o]
4 10:00 1 20
5 100 =T =0
4 524 27 ——
e 5.4 = UL P Industrial
5 Noése: Level d8{A]Leg = 5] ?’" ":"r:’""'t sedp1sd gy | Commercil
] -Day 531 20 u;:cm:-l: o AR = €5 Residential
10 01 WL 5018 Glence
1l =7 =2
12 473 472
fE] =3 71
1 453 461
250 51
a1 a1
511 511
1 437 436
2 51 54 |
] a3 a3 CPER, Protmca) Industrial
[ MNoise Level dB{A)Lag a1y a1 io;v.::n;:: 9548195 48 35 dBIA) Commercial
g Night an a0 ] . R Residential
] €N 413 Silence S0
205 419
8 05:00-06:00 411 410
Leg NIGHT a1 s
“LOL i
**All naise m grated for o 01 hour peri i Bid)
Sampling Assistants (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY CHECKED BY HOD's Signature
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Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project
ECNo: J-11015/298/2010-IA.II(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023

Period: October 2022 to March 2023

CMPDIL, RHI
,'a:-'“ n\ EOYLA BHAWAN COMPLEX
i . .
[ C.mf) e o DHANBAD. -826005
E egl ftute ¥
"\Q‘umﬁ’/’l § W B - Ambient Nobse Level Test Report . .“uu:Uﬂs—{l?S%o
e M Kl Compny email: rdri2empdi@coalindia.in
Month & Year 022023 | Cluster | Cluster VII ReportHo. | RII/NOISE/2022-23/11
Customer Environment Department, Bharat Coling Coal Limited (BCCL), Koyla Bhawan, [hanbad (E-mail: gmeny. bed) limdia. in) Date of lssue 31.03.2023
Project Sample Ref. No. REM/BCCL/2023/11 Sampling Method CMPDI/RII/LEM 13
Sampling Stations | | Dobarl WP Date of Sampling 10.02.9023 18,02.2023 Lone Category of Station: | Core Zone
Ohserved Values Observed Values Method of of NOISE POLLUTION [REGULATION AND CONTROL)
5L Noi. Parameter Hour [ Timeafday | [ in Leg dB{A) | [in Leq dB[A) ) i LbL RULES, 2000 Standards
First Farmight Socond Fortaight Anilis Testing T | Uninhds
1 De 60 - 072000 455 44
2 700 - 0800 n3 k]
3 343 529
4 509 383
- g14 803
[ 509 517
B 53 "E:"-\::W’t"l Induestrial
] Noise Level dB[A]Leq 535 =H Igvlcl Nr::: 1848135 dB Commercial
3 «Day 54 505 Manitoring AR dB[A) Residential
1l 50 514 . Silence
11 B4 e
1 nI b1
e n3
M3 34
prh ] W0z
= 455
387 380
i
3 CPCE, Frotocal vt
: Noise Level d for Amident \.Io":‘l;‘:::::a :J
q N 2 \IJ.cw.:I Nodse 35dB-135 48 Hesidentiz] i
& 0 ; .or..'.r.!r!.'\z Sllence il
0
) 2] 433
Leg NIGHT 451
20
Sampling Assistants {{Gawrav Kant)
ANALYSED BY REVIEWED BY
LA T SRy
CMPDIL, RHI
KOYLA BHAWAN COMPLEX
CENTRAL MINE PLAX KD DESIGN INSTITUTE LIMITED DHANBAD. -826005
Environment Labaratory, Reglonal institute- [l .
Ambient Nolse Lovel Test Report . thau:Ui\ZS—Pl.B:SEtﬂ
~ email: rdriZempdi@coslindiain
Month & Year 03/2003 [ Cluster [ Cluster VI Report No. | RIA/SOISE/2022.23/11
Customer Emvironment Department, Bharat Coldng Coal Limited (BECL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bed lindia.in] Date of lsme | 31.03.2023
Project Sample Ref, No. REM/BLCL /2023, Sampling Method CMPDI/RE/LEM 13
g Statlons | | | ra Drate of $ampl! 16022023 Lone Category of Station: Buffer Zone
B Eenige P Bory
10.02.2023
Ohserved Values Observed Values NOISE POLLUTION [REGULATION AND CONTROL)
51 No. Parameter Haur [ Timeof day | (10 Ley dB{A)) [[in Leg dBA)} Metiodl ot Raoge 01 Lot RULES, 2000 Standards
First Fortnight Second Fortnight Analysts Testing T | LdsdB
1 i - 07:00 34 k]
Z 0 - 0800 ®7 k]
3 - (200 55 831
i 575 507
&l s14 533
i B ELY
1 LPCE, Fratocal
7 0L 81 . 5
for Ambdent Il
] Noise Level dBfA]Leg 513 513 Level Noiss 1548135 dB Comemercial
El - Dy 363 54 Maritzring :{cs:dcr.t::.
10 1 a3 2018 ‘llence
1 = 813
s M5
3 103
423 423
435 437
43 “47
534 5Ll
1 4
2 1
3 o CPCE, Frotocal Industrial
4 Noise Level dB{A)Leq [t] for Ambienk . . Comemercial
- . - Level Nodse 35dB-135d8 . K
5 Night 47 Residential
b 419 o ":If]',:'“ Silence
& B
] 53
Leg NIGHT A0
LD indfcates L
remints are integrated for g 01 hour period,
e ’J: g [Amit
{ mi
Sampling Assistants (Gaurav Kant) Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signtory
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Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project

ECNo:J-11015/298/2010-1A.1I(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023
Period: October 2022 to March 2023

CMPDIL, RI-I
E, KOYLA BHAWAN COMPLEX
[T 4% c : DHANBAD. -B26005
oY/ ”'P Phone:0326-223-850
NS A Pt (g email: rdrizempdi@coalindia.in
Month & Year 0272003 | Cluster [ Cluster viil ReportNo | RIINOISE/2022.23/11
Cusiomer Environment Department, Bharat Coking Coal Limited {BCCL), Kovla Bhawan, Dhanbad (E-mail gmeny. bed; lindia.in) Date oflssue 31.03.2023
Froject Sample Ref, No. KEM/BCLL/2023/11 Sampling Method CMPDI/RILLLEM 13
Sampling Sttions | | Hurriladih UGF Date of Sampling 05022023 16.02.2023 Zone Category of Station: | Buffer Zone
Ohserved Values Ubserved Values Wethod of of NOISE POLLUTION [REGULATION AND CONTROL)
5L ke, Parameter Hour / Timeofday | [in Leg dBfA] ] [in Leg dB[A]] Analysls "gﬂs L RULES, 2000 Standards
First Fortnight Second Fortight 5 ones Limits in di
1 0600 453 o4
z 07:00 X 58
3 21 ;1
[l w5 =
3 ) =7
5 w7 =
oA = CPCE, Pratocal Industrial
] Noise Level dBfA]Leg nz s far ";"bmr't 98 dB138 di ;14 Commercial
3 - Day ) a3 \'f"’f Notse 35dB-135dR dB[A) Hesidential
Montoring 2
1 & a5 . Silence
3 424 433
1 ) 3
13 [T] a2
s a2
[ o4
453 el
s 5
1 =3 [
2 a1 @7
] 54 Y] CPCE, Pratocal -
: a3 a3 ’I‘" "m’"‘“‘ 25 dp138 4y 3 llr.\:u'n::h:lal
5 85 242 U"M ol - - difA) Residential
] 204 433 Han Silence
a3 38
8 15:00-06:00 a1 333
Leq NIGHT [ 40
*LDL indicates Lower
Al noise measuremants are intagrated for a (1 hour period, A
" .
Sampling Assistants ({Gawrav Kant) Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
CMPDIL, RHI
a: ‘r'n\.. KOYLA BHAWAN COMPLEX
f '
[ CIH’D DHANBAD. -826005
I'\?"_-/J Bl Gy Ambient Nobse Level Test Report ] .PHOI‘IEEI}SZE-E.ZS:S?B
ity email: rdrizcmpdi@coalindia.in
Month & Year a2/2021 [ Cluster [ Cluster VIl ReportNo. | RII/WOISE/2022.23/11
Customer Environment Department, Bharat Colng Coal Limited [BCCL), Koyla Bhawan, Dhanbad [E-mail: gmeny.bed @coalindia.in] Dute of lssue | 31.03.2023
Project Sample e No. REM/BOCL2023/11 Sampling Method CMPDI/RI/LEM 13
Sampling Stations | | Kusmtand Village Date of Sampling [T 15 73022003 | Lone Category of Station: | Euffer Zone
Ohserved Values Observed Values Wiethod of of NOISE POLLUTION [REGULATION AND
51 Ko, Farameter Hour | Time of da In Leg dB[A in Leg dB[A i oL CONTROL) RULES, 2000 Standards
¥ Amalysts Test
Firs Fortnight Second Fortaight " Tones_| Lmisindd
1 “ua 433
2 . 255 433
3 800 - 03 431 &
4 0500 - 10:00 My s
3 1000 - 11:00 581 na
b s i |
: CPCE, B
- 18 He .Elrll'\:::r:to Industral
i Moise Level dBiA|Lag ME k] ! i . . P Commercial
. Level Nodse 35dB-13548 35 dB(A]
4 Dy 5 i3 M ! Hesidential
— Manitoring .
10 &5 &5 Slence
] -4 a7
74 47
% 255
a7 an7
4Ll %
13 45
05 05
1 431 433
2 a a3 -
3 ] s et e Indusra
4 Moise Level dBiA|Lag 414 a1 Ir.mlnr. 184813840 36 dBIA) Commercial
5 it 219 219 ovetols | ERLRE S peeidental
b A5 aiz Silence
[ [
4 015 all a3
Leg NIGHT 40 414
*LDL indicates L2
rements are integrated for g 01 howr period
e "J' ] [Amit
Sampling Assistants (Gawrav Kant) Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project

ECNo:J-11015/298/2010-1A.1I(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023
Period: October 2022 to March 2023

CMPDIL, RHI
) KOYLA BHAWAN COMPLEX
) ' CENTRAL MIN NG AND DESIGN INSTITUTE L
o cmpdi e oo 01
 hient Noice Lovel Toct Romort Phone:0326-223-850
%, " Ambient Noise Level Test Report . * Se
7\ wt/ AVt Rt Compey email: rdri2empdi@coalindia.in
Month & Year 03/2023 | Cluster [ Cluster VI ReportNo. | RLII/NOISE/2022-23/12
Customer i p Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: smenv.becl @coalindiain) Dateoflssue | 79.04.2023
Project Sample Ref. No. REM/BCCL/2023/12 Sampling Method CMPDI/RI-I/LPM 13
Sampling Stations | i Dobari UGP Date of Sampling 13033 240323 Zone Category of Station: ‘ Core Zone
Observed Values Observed Values Methodof o NOISE POLLUTION (REGULATION AND CONTROL)
. No. Parameter Hour / Time of day | (inleq dB[4)) (inLeq dB[2)) 5 ; n.‘: “"‘"TE - DL RULES, 2000 Standards
First Fortnight Second Fortnight : Zames Limitsin dB
1 06:00-07:00 533 518
2 07:00-08:00 55.9 521
3 08:00- 03:00 533 566
4 0%:00-10:00 651 624
5 10:00- 11:00 667 645
6 11:00- 12:00 5.1 66
7 1200~ 13:00 n 63 CE;BAE:P‘”] Industrial 75
B Woise Level dB[4]Leq | 13:00- 14:00 g1 FH Lol “::’: - £ Commerdial &5
3 -Day 14:00- 15:00 £35 £43 — dB(4) | Residential 5
intﬂl'lllg-
10 15:00 - 16:00 642 646 2015 Silence 50
i1 16:00- 17:00 B35 6.7
12 17:00- 18:00 615 61
13 18:00- 19:00 606 559
14 19:00- 20:00 521 545
15 20:00-21:00 569 537
18 21:00-22:00 578 533
Leq DAY 640 632
1 22:00-23:00 51 77
2 23:00- 00:00 486 72
3 00:00-01:00 81 85 C‘;:[“ﬂ_m] Industrial 7
% Noise Level dB(A)Leq | 01000200 83 [EH) . N‘““ - % Commercial 5
B Nieht 12000300 B X avel o s dB(4) | Residentid £
& 03.00-04.00 411 413 2015 Silence 50
7 04.00-05.00 407 417
8 05:00-06:00 2 413
Leq NIGHT 451 44
"4l naice
T
Sampling Assistants (Gaurav Kant] Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
CMPDIL, RI-I
B KOYLA BHAWAN COMPLEX
J ] CENTRAL MINE FLANNI LIMITED DHANBAD. -826005
| Cmf) ¢ Environment Laboratory, Regional Instirute-I Phone0326.223.850
%'”fy A M Kot Company Ambient Noise Level Test Repar: email: rdrilcmpdi@(oalindia.in
Month & Year 03/2023 | Cluster ‘ Cluster VI Report No. | RL-1I/NOISE/2022-23/12
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.becd@coalindia.in) Date of Issne | 29.04.2023
Project Sample Ref. No. REM/BCCL/2023/12 Sampling Mathod CMPDI/RI-II/LPM 13
Sampling Stations | i Jeenagora Date of Sampling 13.03.23 230323 Zone Category of Station: | Buffer Zone
Observed Values Observed Values NOISE POLLUTION (REGULATION AND CONTROL)
sl. No. Parameter Hour / Time of day |_[inLeq dB(4)) (inLeq dB(4)) e Ll LDL RULES, 2000 Standards
First Foright Second Fortnight Analysis = Zones LimitsindB
1 06:00- 07:00 603 57
p 07:00- 08:00 6.2 571
3 08:00-09:00 706 675
4 09:00- 10:00 723 643
5 10:00- 11:00 7 683
3 11:00 - 12:00 685 665
7 12:00- 13:00 751 735 CPCB, Protocel Industrial 75
8 V . 3:00 - 144 for Ambient . N :
Koise Level dB(A)Leq 13:00 - 14:00 673 65.7 Level N 5 dR136d8 5 Commercial 65
9 -Day 14:00 - 15:00 505 625 eve Holse it de(4) Residential 55
10 15:00- 16:00 515 511 018 Silence 50
11 16:00- 17:00 685 666
1z 17:00- 18:00 555 )
13 18:00 - 19:00 551 543
s 19:00- 20:00 %] 518
15 20:00-21:00 3] %6
16 21,00- 22:00 473 479
Leq DAY 6l 655
1 22:00-23:00 47 427
2 23:00-00:00 411 424
3 00:00-01:00 04 22 CPCE, Protocal Industrial -
. N for Ambient N N -
4 Noise Level dB(4)Leq 01.00-02.00 203 a3 i 25 dp 13548 35 Commercial 5
B Night 02.00-03.00 03 Bl eve Holse dutd de(4) Residential 5
3 03.00-04.00 421 403 2015 Silence 50
7 04.00-05.00 23 82
5 05:00-06:00 a2 )
Leq NIGHT 417 423
**4ll ng
G, s i
Sampling Assistants (Gaurav Kant]
ANALYSED BY REVIEWED BY




Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project

ECNo:J-11015/298/2010-1A.1I(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023
Period: October 2022 to March 2023

y

&

'%] cmpcli

o M s Compy

CENTRAL MINE FLANN ) DESIGN
Environment Labaratory, Regional Institu
Ambient Noise Level Test Report

INSTITUTE LIMITED
-11

CMPDIL, RHI

KOYLA BHAWAN COMPLEX
DHANBAD. -826005
Phone:0326-223-850

email: rdri2empdi@coalindia.in

Month & Year 03/2023 | Cluster | Cluster vin Report No. | RI-1I/NOISE/2022-23/12
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail gmenvibed@coalindiain) Date oflssue | 20.04.2023
Project Sample Ref. No. REM/BCCL/2023/12 Sampling Method CMPDI/RI-II/LPM 13
Sampling Stations i Hurriladih UGP Date of Sampling 10.03.23 280323 Zone Category of Station: | Buffer Zone
Observed Values Observed Values Method of of NOISE POLLUTION (REGULATION AND CONTROL)
sl. No. Parameter Hour / Time of day | (inLeq dB(4)) (inLeg dB(a)) e 5..‘: R;;f; LDL 'RIULES, 2000 Standards
First Formight Second Formight paaly . Zomes Limits in dB
1 06:00- 07:00 4958 486
2 07:00- 08:00 54 522
3 08:00- 09:00 557 557
4 05:00- 10:00 616 &2
5 10:00- 11:00 529 638
6 11:00 - 12:00 6L7 62
7 12:00- 13:00 4.6 536 CPCE. Frotocal Industrial 7
] Noise Level dB(A)Leg 13:00 - 14:00 54.7 555 Ef"“l"s‘*“‘ 35 dB-135 B 35 Commereial &5
3 -Day 1400~ 15:00 453 464 e ke gt dB[4) Residential 55
10 15:00 - 16:00 453 457 2015 Silence 50
1 16:00 - 17:00 4635 166
12 17:00 - 18:00 391 207
13 18:00- 19:00 a1 473
14 19:00- 20:00 3] a1
15 2 100 a71 3
18 21:00 - 22:00 485 487
Leq DAY 575 576
1 22:00-23:00 426 413
2 23:00- 00:00 424 a2
3 00:00- 01:00 a7 418 CPCB, Protocal Industrial 7
) . . o for Ambient a - -
Koise Level dB[4]Leq 01.00-02.00 416 42.2 Level N 35dB135d8 35 Commercial 55
5 Might 02.00-03.00 413 425 eve Hoie = dE(4) Residential 15
3 03.00-04.00 388 416 s Silence 50
5
7 0400-05.00 389 381
8 05:00-08:00 385 377
Leq NIGHT a1 CE
**All nois:
T
Sampling Assistants (Gaurav Kant)
ANALYSED BY REVIEWED BY
CMPDIL, RHI
f@gﬁ\ KOYLA BHAWAN COMPLEX
) . MINE PLANNING ESIGN INSTITUTE LIM
C ‘( {INEF _A‘JI\.N.! AV.B-D.?]UV -PuT]:l_'..TI LIMITED DHANBAD. -826005
vironment Laboratory, Regional Institute-1I
St/ o Ambient Noise Level Test Report Phone:0326-223-850
— b mpny - N . . . .
email: rdriZempdi@coalindia.in
Month & Year 03/2023 [ cluster [ Cluster vir ReportNo. | RI-II/NOISE/2022-23/12
Customer Enviranment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bed @eoalindiain) Date of Issue | 29.04.2023
Project Sample Ref. N REM/BCCL/2023/12 Sampling Method CMPDI/RHI/LPM 13
Sampling Stations | i Eusmtand Village Date of Sampling 130323 230323 Zone Category of Station: | EBuffer Zone
Observed Values Observed Values NOISE POLLUTION (REGULATION AND
e s . Method of Range Of
5L Ne. Parameter Hour / Time of day | [inLeq dB(4)) (inLeq dB(4)) Analysis Testi 1DL CONTROL) RULES, 2000 Standards
First Formight Second Formight - - Zones | LinitsindB
1 0&:00 - 07:00 415 464
2 I7:00 - 08:00 50.1 435
3 08:00-09:00 525 524
4 09:00 - 10:00 583 55.1
5 10:00-11:00 569 571
6 11:00-12:00 555 558
7 12:00- 13:00 565 587 C;Ci;b"m“] Industial 7
. n :
8 Noise Level dB(4]Leq | 12:00- 14:00 587 5348 v . Commercial 65
5 -Day 14:00- 15:00 552 551 LevlNose | SSAELSAE | AR | g ey 55
10 15:00 - 16:00 5 5 a0is Silence 50
11 16:00-17:00 516 51
12 7:00 - 18:00 507 50
12 12:00-1%:00 49.2 49.9
14 1%:00- 20:00 488 483
15 20:00-21:00 87 492
16 21:00-22:00 467 77
Leq DAY 54.2 [T¥]
1 22:00-23:00 414 418
2 23:00- 00:00 413 416
3 00:00- 01:00 a1 a1l C;Ci;:mni"] Industrial 70
I Noise Level dB(4]Leq | 01000200 03 04 T i Commercial 55
5 Night 02.00-02.00 a3 a3 Levd "9“*_ WALSAE | BB | ooy 45
6 03.00-04:00 392 402 s = Silance 50
7 04.00-05.00 388 402
8 05:00-06:00 335 403
Leq NIGHT 404 408
TN
Sampling Assistants [Gaurav Kant) Baj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project

ECNo:J-11015/298/2010-1A.1I(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023
Period: October 2022 to March 2023
Annexure-XVI

Water Quality Data

WATER QUALITY MONITORING

3.1 Location of sampling sites
(Refer Plate No. - Il)
) Mine Discharge of Dobari UGP (MW8)

A sampling point is fixed to assess the effluent quality of Mine discharge. This location
is selected to monitor effluent discharge in to Kashi jore.
3.2 Methodology of sampling and analysis

Water samples were collected as per standard practice. The effluent samples were
collected and analyzed for four parameters on fortnightly basis at the Environmental
Laboratory of CMPDI RI-Il, Dhanbad.
3.3 Results & Interpretations
The results are given in tabular form along with the applicable standards. Results are
compared with Schedule - VI, effluent prescribed by MoEF&CC. Results show that most of
the parameters are within the permissible limits.

o ] CMPDIL, RI-II
) JL' CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX
‘ e i Cmp Environment Laboratory, Regional Institute-II DHANBAD. -826005
*@ bl MINE EFFLUENT TEST REPORT Phone:0326-223-850
email: rdri2emodi@coalindia.in
Test Report for Mine Effluent samples
youh& 1 112022 Cluster Cluster VII ‘ Report No. REI/WATER/2022-23/08
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.becl@coalindia.in) Date of Issue [ 22.02.2023
Project Sampling Ref. No. REM/BCCL/2022/08 Sampling Method 153025 (Part-1) CMPDY/RLI/LEM 13
Sampling . . Sample Collected in 2.5 Ltr Jerricane, Color as observed is transparent [
Stations 0 Dobari UGP Date of Sampling 141122 | 28112
Observed Values STANDARDS FOR COAL MINES
) . (Stipulated by Ministry of Environment
SCN T A S First Fortnight |  Second Fortnight | and Forests (MoEF), Vide Notification No. il
GSR 742(E), Dt: 25.09.2000)
Total Suspended | 1S3025/17:1984,R
! Solids 2017, Gravimetric 33 32 100 (Max) 1
15-3025/11:1983,R-
2 PH 2017, Electrometric 804 801 55-94 02
153025/39:1991,R:
3 0il & Grease 2019, Partition <2.0 <2.0 10 (Max) 2
Gravimetric
APHA 23rd Edition
4 coD 5220 C Titrimetric 28 24 250 (Max) 4
Method
*LDL indicates Lower Detection Limit & BDL indicates Below Detection Limit,
“*41 units in mg/L unless specified otherwise. **Grab sampling carried out for water samples.
R __#_ ——_‘g'
== (Kumar Vaibhav) (Amit Raj Mishra)
ANALYSED BY CHECKED BY HOD's Signature
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Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project
ECNo: J-11015/298/2010-IA.II(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023

Period: October 2022 to March 2023

WATER QUALITY MONITORING

3.1 Location of sampling sites
(Refer Plate No. —Il)
) Mine Discharge of Dobari UGP (MW8)

A sampling point is fixed to assess the effluent quality of Mine discharge. This location
is selected to monitor effluent discharge in to Kashi jore.
3.2 Methodology of sampling and analysis

Water samples were collected as per standard practice. The effluent samples were
collected and analyzed for four parameters on fortnightly basis at the Environmental
Laboratory of CMPDI RI-Il, Dhanbad.

3.3 Results & Interpretations

The results are given in tabular form along with the applicable standards. Results are
compared with Schedule - VI, effluent prescribed by MoEF&CC. Results show that most of
the parameters are within the permissible limits.

CMPDIL, RHI

¥ ’34\ ' CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX
| ¢ | Environment Laboratory, Regional Institute-II DHANBAD. -826005
'{n‘l_m}‘a' Il MINE EFFLUENT TEST REPORT Phone:0326-223-850

email: rdri2empdi@coalindia.in

Test Report for Mine Effluent samples

Eln;:_ﬁ & 12/2022 ‘ Cluster Cluster VIII ‘ Report No. RI-II/WATER,/2022-23/09
Customer Environment Department, Bharat Coking Coal Limited {BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.becl@coalindia.in) Date of Issue | 13.03.2023
i i f 17022/ i
Project Sampling Ref. No. REM/BCCL/2022/09 ‘ Sampling Method 53025 (Part-1) CMPDI/RI-I/LPM 13
Sampling . . Sample Collected in 2.5 Ltr Jerricane , Color as obzerved is ransparent |
Stations @ Dobari UG Date of Sampli 05122002 | 26122022
Observed Values STANDARDS FOR COAL MINES
o (Stipulated by Ministry of Environment
s T Methodof Amalysis | po porenight |  Second Fortmisht | and Forests (MoEF), Vide Notification No. Hn
GSR 742(E), Dt: 25.09.2000)
Total Suspended | 15 3025/17:1984,R
1 100 M 10
solids 2017, Gravimetric i L (bax)
15-3025/11:1983,R-
2 pH 2017, Electrometic 8.01 8 55-90 0.2
15 3025/3%:1991,R:
3 0il & Grease 2019, Partition <2.0 <2.0 10 (Max) 2
Gravimetric
APHA 23rd Edition
4 coD 5220 C Titrimetric 36 36 250 (Max) 4
Methed
*LDL indicates Lower Detection Limit & BDL indicates Below Detection Limit,
*‘All units in mg/L unless specified otherwise. **Grab sampling carried out for water samples.
R —— S ‘_*_ -—-‘le_
T (Kumar Vaibhav) (Amit Raj Mishra)
ANALYSED BY CHECKED BY HOD's Signature
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Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project

ECNo:J-11015/298/2010-1A.1I(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023
Period: October 2022 to March 2023

WATER QUALITY MONITORING

3.1 Location of sampling sites
(Refer Plate No. —II)
) Mine Discharge of Dobari UGP (MWS8)
A sampling point is fixed to assess the effluent quality of Mine discharge. This location
is selected to monitor effluent discharge in to Kashi jore.
3.2 Methodology of sampling and analysis
Water samples were collected as per standard practice. The effluent samples were

collected and analyzed for four parameters on fortnightly basis at the Environmental
Laboratory of CMPDI RI-Il, Dhanbad.

3.3 Results & Interpretations

The results are given in tabular form along with the applicable standards. Results are
compared with Schedule - VI, effluent prescribed by MoEF&CC. Results show that most of
the parameters are within the permissible limits.

CMPDIL, RI-II
e JL' CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOVLA BHAWAN COMPLEX
‘ a Cmp Environment Laboratory, Regional Institute-1I DHANBAD. -826005
w i g MINE EFFLUENT TEST REPORT Phone:0326-223-850
email: rdri2empdi@coalindia.in
Test Report for Mine Effluent samples
‘1}{: :rth & 1/2023 Cluster Cluster VIIL ‘ Report No. RI-II/WATER/2022-23/10
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.becl@coalindia.in) Date of Issue | 23.03.2023
Project Sampling Ref. No. REM/BCCL/2023/10 Sampling Method 183025 (Part-1) CMPDI/RLII/LPM 13
Sampling Sample Collected in 2.5 Ltr Jerricane , Color as observed is transparent |
Stations @ Dobari UGP Date of Sampling 14.01.2023 20.01.2023 Period of analysis Jan'2023
Observed Values STANDARDS FOR COAL MINES
3 q (Stipulated by Ministry of Environment
AL [T Method of Analysis | b, ¢ portnight | Second Fortnight | and Forests (MoEF), Vide Notification No. il
GSR 742(E), Dt: 25.09.2000)
Total Suspended | 15 3025/17:1984,R
! Solids :2017, Gravimetric % % 100 (Max) 10
15-3025/11:1983, R-
2 pH 2017, Electrometric 8] a1 55-5.0 02
153025/39:1991,R:
3 0il & Grease 2019, Partition <10 <10 10 (Max) 2
Gravimetric
APHA 23rd Edition
4 coD 5220 C Titrimetric 22 28 250 (Max) 4
Method
*LDL indicates Lower Detection Limit & BDL indicates Below Detection Limit,
**41l units in mg/L unless specified otherwise. **Grab sampling carried out for water samples.
— ‘_/k_ R
i (Kumar Vaibhav) (Amit Raj Mishra)
ANALYSED BY CHECKED BY HOD's Signature
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Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project

ECNo:J-11015/298/2010-1A.1I(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023
Period: October 2022 to March 2023

3.1

(Refer Plate No. - Il)

) Mine Discharge of Dobari UGP (MWS8)
A sampling point is fixed to assess the effluent quality of Mine discharge. This location

is selected to monitor effluent discharge in to Kashi jore.
Methodology of sampling and analysis

3.2

WATER QUALITY MONITORING

Location of sampling sites

Water samples were collected as per standard practice. The effluent samples were
collected and analyzed for four parameters on fortnightly basis at the Environmental
Laboratory of CMPDI RI-Il, Dhanbad.

3.3

Results & Interpretations

The results are given in tabular form along with the applicable standards. Results are
compared with Schedule - VI, effluent prescribed by MoEF&CC. Results show that most of
the parameters are within the permissible limits.

' CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED
| Environment Laboratory, Regional Institute-II

MINE EFFLUENT TEST REPORT

CMPODIL, RIHI

KOYLA BHAWAN COMPLEX
DHANBAD, -826005
Phone:0326-223-850

email: rdri2cmpdi@coalindia.in

Test Report for Mine Effluent samples

;'ET' & 02/2023 Cluster Cluster VII ReportNo. RI-I/WATER/2022-23/11
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.becl@coalindiain) Date of Issue | 31.03.2023
Project Dobari UGP Sampling Ref. No. REM/BCCL/2023/11 Sampling Method 15 3025 (Part-1) CMPDI/RLIL/LPM 13
Period of Sample Collected in 2.5 Lir Jerricane , Color as observed is transparent |
Analysis 06.02.2023 24,03.2023 . Period of analysis
Date of Sampl 2
e olsamping 10022023 ‘ 19022023 | p.119003 to Mareh'2023
Observed Values STANDARDS FOR COAL MINES
. (Stipulated by Ministry of Environment
LB ST Method of Analysis | oo Fovtmisht | Second Fortmight | and Forests [MoEF), Vide Notification No. o
GSR 742(E), Dt: 25.09.2000)
Total Suspended | IS 3025/17:1984,R
1 100 (M 10
Solids 12017, Gravimetric 95 50 (Ma)
I5-3025/11:1983, R-
2 H 55-9.0 0.2
P 2017, Electrometric 43 46
IS 3025/39:1991,R:
3 0il & Grease 2015, Partition 10 (Max) 2
& Tic <10 10
APHA 23rd Edition
4 CoD 5220 C Titrimetric 250 (Max) 4
Method 29 27
e T
s (Kumar Vaibhav) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project

ECNo:J-11015/298/2010-1A.1I(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023
Period: October 2022 to March 2023

3.1

WATER QUALITY MONITORING

(Refer Plate No. — II)

i)

Location of sampling sites

Mine Discharge of Dobari UGP (MW8)
A sampling point is fixed to assess the effluent quality of Mine discharge. This location

is selected to monitor effluent discharge in to Kashi jore.

3.2

Laboratory of CMPDI RI-Il, Dhanbad.

3.3

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

the parameters are within the permissible limits.

Methodology of sampling and analysis
Water samples were collected as per standard practice. The effluent samples were
collected and analyzed for four parameters on fortnightly basis at the Environmental

3 CMPDIL, RI-II
7B J‘ CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX
‘ 6 i Cmp Environment Laboratory, Regional Institute-I1 DHANBAD. -826005
o) i e MINE EFFLUENT TEST REPORT Phone:1326.223.850
email: rdrizempdi@coalindia.in
Test Report for Mine Effluent samples
{‘:[:;_th & 03/2023 Cluster Cluster VIII Report No. RI-I[/WATER/2022-23/12
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) Date of [ssue | 29.04.2023
Project Dobari UGP Sampling Ref. No. REM/BCCL/2023/12 Sampling Method 153025 (Part-1) CMPDI/RLII/LPM 13
Period of 06.03.2023 17.04.2023 Sample Collected in 2.5 Lir Jerricane , Color as observed is transparent |
Analysis Date of Sampling 130323 | 270303 | ppeddtmalnsts s
Observed Values STANDARDS FOR COAL MINES
3 - (Stipulated by Ministry of Environment
Lz s Method of Analysis | b pornight | Second Fortnight | and Farests (MoEF), Vide Notification No. ik
GSR 742(E), Dt: 25.09.2000)
Total Suspended | 1S 3025/17:1984, R
L Solids :2017, Gravimetric 30 43 100 (Max) 10
1S-3025/11:1983,R-
2 pH 2017, Electrometric 7.95 7.88 55-90 02
153025/39:1991,R:
3 0il & Grease 2019, Partition <2.0 <2.0 10 (Max) 2
Gravimetric
APHA 23rd Edition
4 coD 5220 C Titrimetric 28 20 250 (Max) 4
Method
*LDL indicates Lower Detection Limit & BDL indicates Below Detection Limit,
**All units in mg/L unless specified otherwise. **Grab sampling carried out for water samples.
- __Fk_ e -
=t (Kumar Vaibhav) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project

ECNo:J-11015/298/2010-1A.1I(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023
Period: October 2022 to March 2023

Annexure-XVII

Training
Sl. Month Refresher Contractual Special Change of
No. Training Worker Training Job
1 | October 35 00 00 02
2 | November 34 00 3 00
3 | December 95 00 00 05
4 | January 23 15 00 04
5 | February 49 00 00 02
6 | March 28 00 66 00
Total 224 15 139 13
Annexure-XVIlI
Periodical Medical Examination
:I(.) Name of Areal Mine/ Office October’22 Nov'22 Dec’22 Jan’23 Feb’23 Mar’23
1 | Bastacolla Colliery 19 16 2 21 22 35
2 | Bera Colliery 10 4 8 8 7
3 | Kuya Colliery 6 3 1
4 | Ghanoodih Colliery 0 0 0 3
5 | Dobari Colliery 0 0 0 0 0 3
Total 35 30 9 30 36 49
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Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project

ECNo:J-11015/298/2010-1A.1I(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023
Period: October 2022 to March 2023

Annexure-XIX

Bharat Coking Coal Limited
(A Miniratna Company)
A Subsidiary of Coal India Limited Frar sf3ar AfARE &1 vE 3T

Office of the General Manager,
Bastacolla Area,
Dhanbad-828111

Fax/Tel. No. 0326-2291238,

Email: cgmbastacolla@bccl.gov.in

Ref. No./ustien: BCCL:BA:IX:GM:EC:19:124% Date/f&eatian: 17.01.2019

To
The Municipal Comissioner

Dhanbad Municipal Corporation
Dhanbad

Subject :- Regarding Environmental Clearaqce of Cluster VIII Coal Mining Project
of M/s Bharat Coking Coal Limited.

Dear Sir,

The Ministry of Environment, Forests & Climate Change has granted
Environmental Clearance to Cluster VIII group of mines vide EC No: ]J-11015/ 298/
2010-IA.II(M) dated 15.02.2013 subsequently due to change in geo-mining
conditions EC has been amended on 15.056.2018. Please find enclosed herewith a
copy of Environmental Clearance granted to Cluster VIII Coal Mining Project.

This is for your kind information.

Yours Sincerely

Encl: As above

G Manageér
Bagtacolla Ar;?/
Copt to - Ganheral Magagcl
Dy. GM (Env), BCCL - For information (by e-mail) Bastacolla Are: ala

~

.
A -

/ot 5%/)4 )
g
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Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project
ECNo: J-11015/298/2010-IA.II(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023

Period: October 2022 to March 2023

Annexure-XX

Photographs of Avenue Plantation along Coal Transportation Routes/Other Roads
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Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project

ECNo:J-11015/298/2010-1A.1I(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023
Period: October 2022 to March 2023

Annexure-XXI

Photographs of Eco-Restoration developed on stabilized OB Dumps

s
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Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project

ECNo:J-11015/298/2010-1A.1I(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023
Period: October 2022 to March 2023
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ECNo:J-11015/298/2010-1A.1I(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023
Period: October 2022 to March 2023
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Six Monthly Environmental Clearance Compliance Report of Cluster VIII Coal Mining Project

ECNo:J-11015/298/2010-1A.1I(M) Dated 15.02.2013/15.06.2018/15.11.2020/28.03.2023
Period: October 2022 to March 2023

Annexure-XXII

(Frenifenfafiessmssim)
BHARAT COKING COAL LIMITED

(A Subsidiary of Coal India Limited)

Corporate Identity No. (CIN): U10101JHI972GOI000918

GST no.- 20AAACB7934MFZB (JH), 19AAACB7934M2Z7 (WB)
Civil Engineering Department, Bastacolla Area, Dhanbad — 826 005 (JH), India.
Phone: 0326-2291239, FAX: 0326-2291240, e-mail: shivrajnitkian@gmail.com

WORK ORDER
Ref: BCCL/BA/ACE/WO/20-214.30 Date: 02 /03 /7 ¢

To,

SANJAY KUMAR SHARMA

M.LG-H/28,HOUSING BOARD COLONY, DHANBAD,
Dhanbad, Jharkhand, 826001,

Mob No: 9431314550

Sub: Installation of fixed water sprinkler system at BNR Siding with pipe line works and other associated
civil works under administrative control of Rajapur/ S-JTharia OCP under Bastacolla Area.

Ref: 1. eNIT ref. no.- BCCL/BA/ACE/NIT/2020-21/04 dated 28.07.2020.
2. LOA Ref.:  BCCL/BA-IX/CIVIL/LOA/20-21/08 dated: 12.11.2020.
3. Your Letter dated 03.12.2020.

Dear Sir,

With reference to above tender notice and LOA issued as referred above, your offer to execute the subject
mentioned work has been accepted by the Competent Authority for a total value of Rs. 17,27,099.58 (Rupees
seventeen lakhs twenty seven thousand ninety nine and paisa fifty eight only) which is at 6.53% (six point
five three percent) below the Estimated Cost of work based on terms and conditions contained in the NIT & tender
document subject to the following stipulations:-.

The award of work is with the stipulation that all terms and conditions as contained in the NIT &tender
documents shall be operative.

1. All the materials required for the work shall be arranged by you at your own cost and shall be of
appropriate quality and specification as per the NIT & tender documents.

2. The responsibility for the arrangement of the all equipment, tools and plants etc. required for the work lies
on you,

3. Your GST no. no. as per submitted documents is 20ALCPS3651C2ZM.

4. ALR and AHR items will be dealt as per provision of NIT.

5. The work shall be completed within 120 (one hundred twenty) days from the date of commencement of
the work, The date of commencement of the work shall be reckoned from the 10" day of issue of the
“Letter of Acceptance” or the actual date of handing over of the site whichever is later.

I, Security Deposit shall

A) Performance

' |
Rs. §7,100.00 (Eighty seven thousand one hundred only) deposited by you vide: %

a) Earpmest Money amounting to Rs. 23100,00 (Rupees twenty three thousand one hundred
only) deposited along with the tender vide PRN No, — 184172546114,
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b) Rs. 64,000.00 (Rupees sixty four thousand only) towards Balance amount of Performance
security vide:- FD A/c No. 16250310033227 (UCO Bank) dated 02.12.2020 of Rs. 64,000/-.

B) Retention Money:-

All running on account bills shall be paid at 95% (ninety five percent) of work value to make total

retention money deposit of ¥ 86,354.98 (Rupees eighty six thousand three hundred fifty four and paisa
ninety eight only). Overall total security deposit (i.e. performance security, additional performance
security & retention money) for the work is Rs. 1,73,455.00 (Rupees one lakh seventy three thousand

four hundred fifty five only) i.e. 10.00 % (Ten Percent) & APS of the work value.

The defect liability period will be applicable as per Clause — 4.3 of NIT.

The arrangement of necessary water for construction purpose shall be your responsibility (at your own cost).
Hoyvever. if available and feasible, the Company may arrange water at one point near the site of work for
which recovery @ 1% of the contract value of work done will be made from your bills.

The arrangements of necessary electricity for the work will be your responsibility (at your own cost).
However, if available and feasible, the Company may arrange electricity at one point near the site of work
and necessary recovery of cost of energy consumed will be made at rates prescribed by the Company time to
time. You shall provide energy meter for this purpose.

The license as per Contract Labour (Regulation & Abolition) Act 1970 and subsequent amendments there of
shall have to be obtained from your end as elaborated in the tender document. Implementation of contract
labour (Regulation & Abolition) Act 1970 including issuance of Form-V to the agency shall be ensured

from the Head of the concerned Area/Department,
The payment to the workmen engaged on the work shall be made as per Minimum Wages Act in the
presence of the authorized representative of the Department and necessary payment certificate shall be

obtained as elaborated in the tender document.

You have to engage minimum 20% of required unskilled workers from local project affected people of
nearby villages. The list of PAPs recommended by the concerned Mukhia is to be made available by the
concerned Area GM and displayed in the Notice Board. Any further addition/ deletion is to be duly certified
by the Mukhia. Authorized representative of the contractual agency is to certify regarding engagement of
20% unskilled workers from amongst the PAPs, based upon which labour payment certificate will only be

issued.
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8 :;;;Trl:c‘;‘(')‘rbrzlc‘:::‘l"?; nc;C(jrcl;scd at nll' times by you for the protection of persons and property. The safety
e ed by all nppllcnb!e laws, codes, s}alutcs a'nd regulations shall be observed by you. In
Wodkniass 6 s you 'WI|| be responsible f_or.comphance with all the requirements imposed by the

s Compensation Act or any other similar laws enforce and indemnify the company against any

claim on this account as elaborated in the tender document.

C T . i
) }3‘3‘ Rf’_)all) 'Clearance certificate should be submitted by you from the appropriate State Govt.
uthorities prior to payment of final bill/release of Security Deposit as necessary.

10. The contractor will have to make payment to their workers only through bank account.

11. You are requested to contact the Area Manager (Civil), Bastacolla Area, BCCL for further

instruction towards execution of the work.

12. The Paying Authority for the work will be The AFM, Bastacolla Area.

All other terms and conditions as appeared in the NIT & tender documents are applicable in the
contract.
Yours faithfully,
ALy
Area Manager (Civil), BA
Copy 10
for kind information

1) TStoD(T)OP/ CVO/D(P), BCCL  «eeeee

2) General Manager Bastacolla Area, BCCL

3) GM (Civil), CED HQ, BCCL

4) AFM,BA............ This has reference to:
i) Ebc No. - BCCL/C&B/Reg.

Rs.21,80,378.40.

ii) eFC no.-05 dated 27.1
Rs. 3,10,877.92, payment of which will be made on

iii) Provision of total goods & service tax is
dance with the provision of relevant GST Act and

the bidder submitting Bill/invoice in accor
the rules made thereunder and after online filing of valid return on GST portal.

5) APM, Bastacolla Area.
6) Dy. Manager (C), Quality control, CED HQ.
7) Assistant Manager (civil), Bastacolla Area
8) SOE (civil), Bastacolla Area.
9) Overseer, Bastacolla Area.
Nagar, Shram Bhawan, J.J. Nagar, Dhanbad.

10) ALC (C)-L 11 & 111 Murli
11) LEO(C)- L 11, 111 & 1V Murli Nagar, Shram Bhawan, J.J. Nagar, Dhanbad.

12) Concerned File.

PN/-94/SN-08/e-BC  No.06 dated 01.07.2020 for

0.2020 for Rs.21,80,378.40. (Rs. 17,27,099.58 + GST 3,10,877.92).
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Dust Suppression Fog Canon System
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Photographs of Construction of Effluent Treatment Plant at HEMM Workshop
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