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Ref:- BCCL/WIA/ENV/2024/ 9 (5™ ( 1)) Date:- 9211 |202y

To,

The Begional Digectos

Ministry of Environment & Forest and Climate Change
Regional Office (ECZ), Bunglow No. A-2,

Shyamali Colony, Ranchi— 834002.

Sub: - Submission of six-monthly reports on compliance of Environment Clearance for the period
from April 2024 to Sept’2024 with respect to Cluster-XIV, Lohapatti mines of M/s Bharat Coking
Coal Limited.

Ref: EC Order No. —J-11015/10/2010-1A.11 (M) Dated: - 06.06.2013.

Respected Sir,

Please find enclosed herewith the six-monthly reports on compliance of Environment
Clearances for the period from April 2024 to Sept’2024 in respect of Cluster XIV, Lohapatti Mines
of M/s Bharat Coking Coal Limited. We hope you will find in order.

Thanking you,

Encl: - As Above
Yours faithfully,

YATY
N ™
Project officer
Mahuda Group of Mine
Lohapatti Mine
(Cluster-XIV, BCCL)

N



ENVIRONMENTAL CLEARANCE COMPLIANCE OF CLUSTER-
X1V (GRANTED VIDE LETTER NO. J-11015/10/2010-1A. |I
(M) DATED 06.06.2013

(April’24 to Sept'24)

SIl. No. | A. Specific Conditions by MOEF: | Compliance ]

\
i. | No mining shall be undertaken in/under | Being Complied. |

the forestland until prior forestry
clearance has been obtained under the
provisions of FC Act 1980.

Coal production from Cluster XIV group of |
mines is Nil.

Production from Lohapatti mine is suspended
from April 2018. ‘

il. The maximum production in the cluster
shall not exceed beyond that for which

environmental clearance has been| Presently there is no producing mine under
granted for the cluster XIV. cluster XIV.

It is being complied.

Annexure - 1

iii. |The measure identified in the
environmental plan for cluster—XIV
group of mine and the condition given in | Implementation of Jharia Action Plan is under
this environmental clearance letter shall | process.

be dovetailed to the implementation of
Jharia Action Plan.

Iv. | As there is no fire in cluster XIV but the
measure should be adopted proponent to
control spread of neighboring fire to this
cluster XIV. The proponent shall prepare

It has been complied. NRSC was engaged for
preparation of time series maps to monitor and
prevent fire problems of Jharia Coalfield by

i i 3 Isothermal mapping/imaging and monitoring

ttlmhrelféll;la maApioofliloh:itol mr gzo;:‘geelgt fire | (cmperatures of the coal seams and NRSC has
t 21.

problems in this Jharia Coalfield by submitted their final report in August 2021

ine / imaging and '
mﬁ;ﬁ;ﬂi‘:&ﬁdﬁ;‘:ﬁgﬁe coal seam | NRSC report is enclosed as Annexure II.
(whether they are closed spontaneous
ignition temperatures) and based on
which, areas with potential fire problems
shall be identified. Measures to prevent
ingress of air (ventilation) in such areas,
to prevent restart fresh/spread fire in
other areas including in mines of cluster -
XIV shall be undertaken.

V. | Underground mining should be taken up | Agreed.
after completion of reclamation of O/C

LJMWO years. J Lohapatti O/C project yet not started.
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Vi.

No mining shall be undertaken where
underground fires continue. Measure
shall be taken to prevent/check such fire
including in old OB dump.

At present there is no fire.

Vii.

A part of Cluster XIV is under River
Damodar. It was clarified that although
the mine is underground, there is no coal
underneath River Damodar, which would
be mined. The Committee desired that
the data of bore wells near River
Damodar require to be monitored for
permeability and seepage of water of
River Damodar.

Complied.

There is no coal mining underneath of River
Damodar.

viii.

The rejects of washeries in Cluster —XIV
should be send to FBC based plant.

There is no washery in cluster X1V, so rejects of
washery in cluster XIV cannot be sent to FBC
used plant.

There shall be no external OB dumps.OB
produce from the whole cluster will be
7.29 Mm?3. OB from one patch OCP mine
shall be backfilled. 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.

Will be complied. There is no operating opencast
mine in this cluster X1V at present.

A detailed calendar plan of production
with plan for OB dumping and back
filling (for open cast mines) and
reclamation and final mine closure plan
for each mine of cluster XIV shall be
drawn up & implemented.

Being implemented. Mine closure plan of
Lohapatti mine is approved.

Xi.

The void in 5 ha area shall be converted
in to a water reservoir of maximum depth
of 15-20 mtr in post mining stage and
shall be gently sloped and upper benches
of the reservoir shall be stabilized with
plantation and periphery of the reservoir
fenced . The abandoned pits and voids
should be backfilled with OB &
biologically reclaimed with plantation and
or may use for pisciculture.

Will be Complied. As there is no opencast mine
in this cluster at present.

Xii.

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

Being Complied.

There is no operating opencast mine in this
cluster at present.
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the extent feasible and the embankment
proposed along water body shall be
strengthened with stone pitching.

xiii. | Active OB dumps near water body
and rivers should be rehandled for
Elecl)cvtef/lgrl,n%r?ol?saen(\j/\(l)rﬂiﬂ Tl:ar\]?e Vggisr; No active OB dumps in this Cluster at present.
biologically reclaimed need not be
disturbed.

xiv. | Thick green belt shall be developed along| Agreed. Sufficient plantation in required area is
undisturbed areas, mine boundary and in| done and is also being done. There is no
mine reclamation. During post mining | reclaimed land under the leasehold area of cluster
stage, a total of 47.63 ha would be| x|v and so thick green belt is already developed
reclaimed and afforested Dy planting| i agjoining area of cluster XIII (Ecological
Bath/eAS??:llﬁtsu;Q ggnituularg(t)irt‘u\tlzlcl)tnhs IV(\)I?S: restoration of 8.4 ha area are maintained for the
the rele%/ant disciplin%. 'The density of the purpose in reclaimed Iar!d bY plantlr]g native
trees should be around 2500 plants per species — FRI, Dehfaduf‘ Is doing mopltorl_ng of
ha. 4.2 ha eco-restoration site). A Plantation site of

0.7 acre is being developed at Lohapatti in
session of 2020-21 and continued to successive
year. Plantation at 3.0 Ha. Land is being done and
maintained through forest department.

Xv. | The roads should be provided with Agreed. Being complied.
avenue plantation on both sides as trees
act as sink of carbon and other pollutant.

xvi. | Specific mitigative measures identified for
the Jharia Coalfields in the
Environmental Action Plan prepared for Implemented. Environmental action plan is
Dhanbad as a critically polluted are and maintained for the purpose.
relevant for Cluster- XIV shall be
implemented.

xvii. | The locations of monitoring stations in the | Location of monitoring stations was already

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,
flyash from TPPs, silica from natural
dust, etc.) and a Source Apportionment
Study should be got carried out for the
entire Jharia Coalfields. Mineralogical
composition study should be undertaken
on the composition of the suspended
particulate matter (PM10 and 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.

finalized with the consultation of Jharkhand State
Pollution Control Board.

Source Apportionment Study: -

Report of Source Apportionment Study has been
submitted.

Progress report sent by NEERI is attached as
Annexure-111.
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XViil.

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

Already being done water supplied to Kandra and
Bhurungia village and all other adjoining villages.
There are 8 no. of ponds maintained for the
purpose within leasehold area of Cluster XIV.

XiX.

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.

It is being complied. CMPDI RI-Il has
prepared a report for Location and design of
Piezometers. Two number of Piezometer has been
installed and ground water monitoring is being
done regularly.

XX.

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.

Being complied. Monitoring work being done by
CMPDI. Records maintained for the purpose.

Report enclosed as Annexure- 1V.

XXi.

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

There is no production at the present so no
effulent is being discharged.

XXii.

Regular  monitoring of  subsidence
movement on the surface over and
around the working area and impact
natural drainage pattern, water bodies,
vegetation,  structure, roads and
surroundings shall be continued till

At present there is no active depillaring operation
in the underground workings of ClusterXIV.
There is no chance of active subsidence at
present. However subsidence monitoring is being
done.

Page 4 of 13



movement ceases completely. In case
observation of any high rate of subsidence
movement, appropriate effective
corrective measure shall be taken to avoid
loss of life and material. Cracks shall be
effectively plugged with ballast and clayey
soil /suitable material.

xxiii. | Sufficient coal pillars shall be left un
extracted around the air shaft (within _ o
subsidence influence area) to protect from Already complied as per DGMS provisions.
any damage from subsidence, if any.

xxiv. | High root density tree species shall Plantation in required area is done and is also
be selected and planted over areas being done.
likely to be affected by subsidence.

Xxv. | Depression due to subsidence resulting in | At present there is no active depillaring operation
water accumu!ating within _Iow lying | in the underground workings of Cluster XIV.
areas shall be filled up or drained out by | There is no chance of active subsidence at
cutting drains. present. However subsidence monitoring is being

done.

Xxvi. | Solid barriers shall be left below the roads| Already complied as per DGMS’s statutory
falling within the blocks to avoid any | provisions.
damage to the road.

xxvii. | No depillaring operation shall be carried| At present there is no active depillaring operation
out below the township/colony. in the underground workings of Cluster XIV.

xxviii. | The transportation plan for conveyor —| Presently no Coal Transportation from cluster-

cum - rail for cluster XIV should be
dovetailed with Jharia Action Plan. Road
transportation of coal during phase |
should be by mechanically covered
trucks, which should be introduced at the
earliest. The plan for conveyor — cum —
rail for cluster X1V should be dovetailed
with Jharia Action Plan. The road
transportation of coal during phase |
should be by mechanically covered
trucks.

X1V mines as there is NIL Production.
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xxiXx. | A study should be initiated to analyze| Production from Lohapatti mine is suspended
extent of redu_ction in pollution load every | from April 2018. Therefore there is no
year by reducing road transport. transportation of coal from Lohapatti mine.

xxX. | R & R of 713 nos. of PAF’s involved.| PAF’s involved is being rehabilitated as per cost
They should be rehabilitated at cost of Rs. | specified as per Jharia Action Plan.

5035.38 lacs as per the approved Jharia
Action Plan.

Xxxi. | Details of transportation, CSR, R&R and | Being Complied.
implementation of environmental action
plan for each of the 17 clusters should be
brought out in a booklet for and
submitted to Ministry.

Xxxii. | A detailed CSR action plan shall be

prepared for cluster XIV group of mines.
Specific activities shall be identified for
CSR of Rs. 20.25 / annum @of Rs.5/ton of
coal production as recurring expenditure.
The area within the cluster X1V ML that
would be existing 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 . Third party
evaluation shall be got carried out
regularly for the proper implementation
of activities under taken in the project
area under CSR. Issue raised in the
public hearing should 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 the 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.

Agreed. Being complied
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XXXiii.

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.

Time series map of vegetation cover in the Jharia
Coal field has been carried out through CMPDI.

XXXIV.

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

Mine closure plan has already been approved.

XXXV.

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 Company for implementing
environment policy and socio — economic
issues and the capacity building required
in this regard.

A full-fledged Environment Department, headed
by a HoD (Environment) along with a suitable
qualified multidisciplinary team of executives
which includes Environment, Mining, Excavation
has been established in Headquarters. They are
also trained in ecological restoration, sustainable
development, rainwater harvesting methods etc.
At the project level, one executive in each area
has also been nominated as Project Nodal Officer
(Environment) and is also entrusted with the
responsibility of compliance and observance of
the environmental Acts/ Laws including
environment protection measures .The activities
are monitored on regular basis at Area and at
Headquarters levels. GM (Environment) at head
quarter level, co-ordinates with all the Areas and
reports to the Director (Technical) and in turn he
reports to the CMD of the company. The team is
multidisciplinary and very much motivated under
the guidance of company’s Director (Technical)
and CMD. Further capacity building at both
corporate and operating level is being done.
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XXXVI.

Implementation of final mine closure plan
for cluster X1V, subject to obtaining prior
approval of the DGMS in regard to mines
safety issues.

Mine closure plan has been approved.

Will be implemented.

XXXVIl.

b)

d)

Corporate Environment Responsibility:

The Company shall have a well laid
down Environment Policy approved by
the Board of Directors.

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.

Annexure- IV

Agreed

Complied

Complied

Complied

SI. No.

B. General Conditions
Conditions by MOEF:

Compliance

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

Being Complied
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Environment and Forests.

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

Being Complied

Four ambient air quality monitoring
stations shall be established in the core
zone as well as in the buffer zone for
PM10, PM 2.5, 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.

The locations of monitoring stations in the Jharia
Coalfields has been finalized in consultation with
the Jharkhand State Pollution Control Board. The
work of monitoring of ambient environment is
being done through CMPDIL which is having
laboratory under EP rule.

Records for the same are maintained.

Annexure -V

Data on ambient air quality (PM10, PM
2.5, SO, and NOy) 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.

Being complied. Monitoring for the same is done
by CMPDIL.

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.

Being complied

No opencast projects at present in Cluster XIV.

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 31 December 1993 or as amended
from time to time before discharge. Oil
and grease trap shall be installed before
discharge of workshop effluents.

The work of monitoring of ambient environment
done through CMPDIL which is having
laboratory under EP rule. There is neither Open
Cast mine running nor CHP nor such workshop
from where effluent discharge is found. Very
small quantity of burnt oil is generated which is
used to lubricate the machines.
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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.

Already Complied.

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

It is complied. Montoring for the same is being
done by CMPDI which is having laboratory under
EP rule.

Annexure -VI

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.

Being Complied. Vocational training Centers
under separate Human Resource Development
Deptt. is conducting regular training programme
on these issues.

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

Initial Medical Examination (IME) and Periodical
Medical Examination (PME) of all the personnel
are carried out as per the Statutes and Director
General of Mines Safety (DGMS) s guideline.

Xi.

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

A full-fledged Environment Department, headed
by a HoD (Environment) along with a suitable
qualified multidisciplinary team of executives
which includes Environment, Mining &
Excavation has been established in Headquarters.
They are also trained in ecological restoration,
sustainable development, rainwater harvesting
methods etc. At the project level, One executive
in each area has also been nominated as Project
Nodal Officer (Environment) and is also
entrusted with the responsibility of compliance
and observance of the environmental Acts/ Laws
including environment protection measures .The

Page 10 of 13



activities are monitored on regular basis at Area
and at Head quarters levels. GM (Environment) at
head quarter level, co-ordinates with all the Areas
and reports to the Director (Technical) and in turn
he reports to the CMD of the company. The team
is multidisciplinary and very much motivated
under the guidance of company’s Director
(Technical) and CMD. Further capacity building
at both corporate and operating level is being
done.

Xili.

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

It is being initiated to comply the same. Agreed to
report the same.

Xiil.

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 www.envfor.nic.in http://envfor.nic.in.

It has been complied.

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.

Complied.

XV.

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

Complied.
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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 PM10,
PM25, SO 2 and NOx (ambient) and
critical sectorial parameters shall also be
displayed at the entrance of the project
premises and mine office and in corporate
office and on company’s website.

Complied.

XVil.

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

Being complied.

XViii.

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 .1t is being and shall be complied.

XiX

The Environmental statement for each
financial year ending 31% March — Form -
V is mandated to be submitted by the
Project proponent for the concerned State
Pollution Control Board as prescribed
under the Environmental (Protection)
Rules, 1986 as amended subsequently,
shall also be uploaded on the company’s
website along with the status of
compliances of EC conditions and shall be
sent to the respective Regional Officers of
the MOEF by e-mail.

Already complied

The Ministry or any other
competent authority may stipulate
any further condition for
environmental protection.

Agreed

Failure to comply with any of the
conditions mentioned above may result in
withdrawal of this clearance and attract
the provisions of the Environment

Agreed

Page 12 of 13




(Protection) Act, 1986.

inter-alia, under the provis;

Water (Prevention & C(!)ntrols:)fnls’ol(l):titt):():
Act, 1974!, the Air (Prevention & Control
of Po]lu.tlon) Act, 1981, the Environment
(P-rot_e-ctlon) 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 ren.ledlal measures in case of soil
contamination, contamination of
groundwater and surface water, and
occupational and other diseases due to the
mining operations.

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

High Court.

11

The above conditions will be enforced|

Agreed

Agreed

e

A

g1 1™
Project officer
Lohapatti colliery
(Cluster-XI1V, BCCL)

Project Officer
Mahuda Group of Mir:
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ANNEXURE IX

As per specific condition no xiii. The proponent shall prepare time -series maps of the Jharia Coalfields
through NRSA to monitor and prevent fire problems in the Jharia Coalfields by Isothermal mapping /imaging
and monitoring temperatures of the coal seams.
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DELINEATION OF SURFACE COAL FIRE AND
ASSOCIATED LAND SUBSIDENCE IN THE
JHARIA COALFIELD, USING SATELLITE
BASED REMOTE SENSING TECHNIQUES

Report for
BHARAT COKING COAL LIMITED (BCCL)
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Abstract (with Keywords):
Coal fire is a serious problem in Jharia coal field, where high grade coals are gradually burnt due to these
fires. The combined effect of surface and sub-surface fires and mining related subsidence has affected the
environmental stability of Jharia coal field. Coupled with the ecological changes instigated by open cast
mining, the landscape in and around Jharia have changed drastically over the years. In the present study,
delineation of coal fire and mining related land subsidence have been addressed. Thermal band data of
Landsat-8 (100m resolution) have been used to demarcate the coal mine fire areas from non fire areas. For
this study, Landsat-8 data of May, 2021 have been used. The band 10 (10.60-11.19 um) of Landsat-8 data
15 | are used to derive the relative radiant temperature. Further ALOS-PALSAR 2, L band microwave data

have been used to delineate zone of probable land subsidence (using differential interferometry) due to
mining. The study reflects that, compared to 2017, the eastern flanks (Lodna and Tisra etc) show a
significant reduction in total fire area. The western flank (Block II and Shatabdi) and the northern flank
(Katras and Gaslitand) show isolated fire pockets in active mines as well as in OB dumps. The current total
fire area mapped is 1.8 sq.km. Apart from this, one distinctive area of land subsidence has been identified
using interferometric method. These are primarily caused by older or active underground mining in the
Moonidih Project. The coal mine fire and subsidence areas are further verified on the ground. The final
coal mine fire and subsidence maps of Jharia coal field are prepared by using remote sensing data analysis
with field validation.
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EXECUTIVE SUMMARY

Coal fire is a serious problem in Jharia coal field, where high grade coals are
gradually burnt due to these fires. The combined effect of surface and sub-surface
fires and mining related subsidence has affected the environmental stability of Jharia
coal field. Coupled with the ecological changes instigated by open cast mining, the
landscape in and around Jharia have changed drastically over the years. In the present
study, delineation of coal fire and mining related land subsidence has been addressed.
Thermal band data of Landsat-8 (100m resolution) have been used to demarcate the
coal mine fire areas from non fire areas. For this study, Landsat-8 data of May, 2021
have been used. The band 10 (10.60-11.19 pm) of Landsat-8 data are used to derive
the relative radiant temperature. Further ALOS-PALSAR 2, L band microwave data
have been used to delineate zone of probable land subsidence (using differential
interferometry) due to mining. The study reflects that, compared to 2017, the eastern
flanks (Lodna and Tisra etc) show a significant reduction in total fire area. The
western flank (Block II and Shatabdi) and the northern flank (Katras and Gaslitand)
show isolated fire pockets in active mines as well as in OB dumps. The current total
fire area mapped is 1.8 sq.km. Apart from this, one distinctive area of land subsidence
has been identified using interferometric method. These are primarily caused by older
or active underground mining in the Moonidih Project. The coal mine fire and
subsidence areas are further verified on the ground. The final coal mine fire and
subsidence maps of Jharia coal field are prepared by using remote sensing data

analysis with field validation.
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CHAPTER 1

INTRODUCTION

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

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

Remote sensing technique in thermal band offers a cost-effective and time-
saving technology for mapping various geoenvironmental / hazardous features such as
coal fires, forest fires, oil well fires, volcanic eruptions etc. NRSC has carried out coal
fire mapping projects in the past; conducting an airborne campaign in 1989 and using
Landsat-5 TM data in 1995 (Bhattacharya et. al., 1995), over Jharia coalfield,
Jharkhand and using Landsat-5 TM data for 2001 over Raniganj coalfield, West
Bengal. Further, projects were executed in 2006 and 2012 in which coal fires of the
JCF were mapped using Landsat-7 ETM+ and ASTER data, respectively.
Additionally, a R&D study was taken up in 2013 to delineate subsidence areas using
differential interferomteric (DInSAR) technique. An operational fire and subsidence
mapping activity was taken up in 2017. In view of the past experiences, based on the
letter (Ref. no. MP/19/270) from General manager (JMP), BCCL addressed to
Director, NRSC on 24-10-2019, a project was formulated to take up Coal fire and
Land Subsidence study of the Jharia Coal Field using space-borne remote sensing
technique. The formal Memorandum of Understanding between BCCL and NRSC
was signed on 7" August, 2020.

1.2 Objectives

The following objectives are formulated on the basis of the above mentioned
background:
[.  To map Coal fire in the study area based on pixel integrated relative radiant
temperature derived from latest available Landsat-8 data of 2020 time period.
II. To compare the change in the coal fire distribution in the Jharia coalfield
between the period of 2017 and 2020.
II.  To delineate probable subsidence areas in the region using differential

interferometry method.
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1.3 Study Area
Jharia Coalfield is located in the Dhanbad district of Jharkhand state (Figure 1) and it

ANNEXURE IX

is named after the main coal mining town of Jharia. It is situated in the Damodar

River valley and is about 250 km NW of Kolkata.

The coalfield is contained

approximately within latitudes 23° 42° N and 23° 50’N and longitudes 86° 09’E and

86° 30°E.
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Figure 1: Study area map of Jharia Coalfied, Jharkhand
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CHAPTER 11
GENERAL DESCRIPTION OF THE STUDY AREA

2.1 Location and Accessibility

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

connected to Kolkata by road and rail.

2.2 Physiography, Drainage and Climate

Jharia coalfield is characterised by undulatory topography with very low rolling slope
towards the eastern part of the area. The average height of the area is around 200
meters above the mean sea level. Damodar is the major river in the study area. The
other tributaries to the Damodar River in this area are Jamuniya Nadi, Khudia Nadi,
Khatri Nadi, Jarian Nala, Kari Jora and Domohani Nadi. Damodar River flows from
west to east in this area. The minimum temperature is ~10° C in the month of
December — January and maximum temperature is ~50° C in the month of May —

June.

2.3 General Geology

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

bearing, has suffered much deformation due to faulting, thus causing difficulty for
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mining in the area. The generalised stratigraphy of JCF is mentioned below (after

Saraf, et al., 1995).
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and Greenish shales below

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

Table 1: Generalised stratigraphy of JCF.
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DATA REQUIREMENTS

3.1 Remote Sensing Data

CHAPTER 111

Coal fire map was created from LANDSAT 8 TIRS data of 22 May 2020. Further, the
coal fire map of 2017 prepared by NRSC (NRSC, 2017) from LANDSAT 8 data (of

14 May 2017), was used as a reference to identify the changes that has occurred in the

extent and disposition of the fires from 2017 to 2020.
For the land subsidence study, L-band microwave data from ALOS-PALSAR

satellite (JAXA) were used. Five scenes of "Fine Beam mode" SLC data were taken

from PALSAR-2 archives over a period from September, 2017 to February, 2020.

This was done to identify long term terrain changes and differentiate the same from

short term changes due to mining excavations and overburden dumping.

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

Satellite Sensor Resolution | Time Date Data
source
LANDSAT-8 | TIRS 100m Daytime | 22 May 2020 USGS,
resampled USA
to 30m
30 September 2017 | JAXA,
PALSAR-2 3 March 2018 Japan
ALOS (Fine Beam 10 m NA 19 January 2019
mode) 02 March, 2019
29 February. 2020
3.2 Ancillary data

1. Geological map of Jharia coal field.

2. Mine surface plans as provided by BCCL.
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CHAPTER IV
REMOTE SENSING DATA ANALYSIS

4.1 Methodology

4.1.1 Processing of Landsat 8 Data

With the launch of the LANDSAT-8 mission in February, 2013; thermal space borne
data are available from its thermal infrared sensor (TIRS). This has enabled
monitoring of the earth with a spatial resolution of 100 m in the thermal domain with
a repeat cycle of 16 days. The LANDSAT-8 has two channels (Band 10 and Band 11)
in the thermal infrared region (Table 1) which ranges from 10.4 micrometer to 12.5
micrometer (Gangopadhyay et al. 2012). In present study, band 10 of TIRS sensor
(acquired on 22 May, 2020) has been used coal fire mapping. The spectral domain of
the band is known for its maximum transmittance (Chatterjee et al. 2007; Martha et al.
2010). The data are freely accessible through USGS portal (Landsat 8 download
source: http://landsatlook.usgs.gov).

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

Ly =MiQca+ AL ........ (1)
Where:
L, = Spectral radiance (Watts/ (m2 * srad * um)).
M, = Band-specific multiplicative rescaling factor from the metadata.
A = Band-specific additive rescaling factor from the metadata.

Qcal = Quantized and calibrated standard product pixel values (DN).

Once the spectral radiance (L) for Landsat-8 band 10 data is generated, it is possible
to calculate radiant (brightness) temperature directly using equation 2. Planck's
radiation function (Planck, 1914) forms the basis of radiant temperature derivation
from spectral radiances and the theory is discussed in detail in existing literature
(Gupta, 2003).

Tr =Ko/In (K;/Ly) +1)........ 2)
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shubhamsingh10b@gmail.com
Typewritten text
ANNEXURE IX


ANNEXURE IX
NRSC/RSAA/GSG/BCCL/Project Report/ AUG2021

Tr = Radiant (brightness) temperature,
K, = Calibration constant (1260.56 K),
K, = Calibration constant (666.09 watts/ (m2 *srad*pm)),

L, = Spectral radiance

4.1.2 Thresholding of radiant temperature image

Once the Landsat-8 data are converted to radiant temperature image, the next
step was to segregate fire pixels from the background, which requires the estimation
of the cut-off temperature. This has been attempted by the statistical analysis of sensor
derived radiant temperature to delineate clusters (in the scatter-plot) indicative for fire
and non-fire pixels. Mean and maximum radiant temperatures are derived from
randomly sampled uniform sized pixel blocks distributed in entire spatial extent of
Barakar Formation (Figure 3) known for fire bearing coal seams. The pixel block
sizes are chosen to adequately represent the overall areal extent of the coalfield and
homogeneously encompass all the mining blocks (27x27 pixels for Landsat-8, Figure
3). The maximum temperature value recorded in each representative area, derived
from each of the datasets, is plotted against the mean temperature. The maximum
temperature represents that of fire (wherever present), whereas the mean temperature
represents the average background temperature, for normalization. The fire and
background populations show considerable variance, separating coal fire and
background radiant temperatures. The cut-off temperature derived is the maximum
temperature of the background cluster, above which all temperatures represent coal
fires. In the case of the Landsat-8 data used in this study, the cut-off temperature was
determined around 36.5°C (Figure 4). Based on this cut-offs, regional coal fire map

was prepared (Figure 5).
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Figure 3. False colour composite image of Jharia Coalfield, with subset blocks (in red
boxes) to obtain temperature values (from radiant temperature image) within the

Barakar formation across the Jharia coalfield.
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Figure 5: Coal mine fire map (May, 2020) of Jharia coal field, Dhanbad. The fire

areas shown in this map have been verified in the field as per field points in figure 12.
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4.2 Methodology For Subsidence Detection

4.2.1 Processing of ALOS-PALSAR 2 Data

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

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

Figure 6. DInSAR acquisition scheme.

The result of this combination provides a new image, known as 'interferogram’,
whose phase component is formed by the following term:

A®Int = ®Topo + ®PMov + ®Atm + ONoise 3)

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

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

Since the coal mine area is very dynamic in terms of its surfacial changes (open cast
mine, abandoned mine, fire affected waste/reclaimed land, over burden dumps) over
time, it is proposed to utilize an advanced DInSAR technique. It is a recent
remarkable improvements in SAR differential interferometry that has led to an
innovative approach based on the use of a large dataset of SAR images over the same
area to overcome the intrinsic limitations of conventional DInSAR in terms of
temporal and geometrical decorrelation as well as atmospheric disturbances (Carnec
et al., 1996; Biirgmann et al., 2000).

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

DInSAR technique is shown in Figure 7.

Ancillary data
(mine surface
plans)

Interferometric
SAR
dataset

DInSAR
processing
A 4
SRTM Subsidence zones
DEM [ delineation

v ¢
Mining features delineation Land Subsidence Map
GIS format

A 4

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

technique.
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In the present study, 5 sets of ALOS-PALSAR L-band microwave data (as mentioned
in table 1) were procured. The datasets were paired into master-slave pairs as per
short and long temporal baselines. The short temporal base lines include master slave
pairs of time difference of six months to one year, whereas long temporal baselines
include data pairs of time difference of ~ one year.

This has been illustrated in figure 8.

SLAVE IMAGE
30 September 2017 |03 March 2018 |19 January 2019 |02 March 2019 |29 February 2020
o] 30 September 2017
< [03 March 2018
g |19 January 2019
5 02 March 2019
= 29 February 2020

Short Temporal Baseline Pair (less than 1 year)
Long Temporal Baseline Pair (~ 1 year)

Figure 8. ALOS-PALSAR - 2 Master-Slave pairs for short and long temporal base

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

results (figure 9).

Figure 9. Fringe patterns generated from short baseline processing (e.g. Master: Oct,

19, Slave: Feb, 20).
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On the other hand, master-slave pairs of long temporal baseline (approximately one

year as shown in figure 8) will incorporate terrain changes due to mining activities as

well, as long term ground subsidence from underground mining where ever present

(figure10)

Figure 10. Fringe patterns generated from long baseline processing (e.g. Master: Sept,
17, Slave: Feb, 2020).
The results from the long and short baseline processing can be compared and zone
where fringes have been developed due to terrain changes due to mining excavation
and dumping, can be systematically identified and demarcated. The remaining fringes
from the long temporal baseline processing will then indicated towards zones where
subsidence has taken place due to underground mining. Using this, a subsidence map
of the Jharia Coalfield was generated due to mining activities and subsidence areas

(Figure 11).
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Figure 11: Subsidence map (2017-2020) of the Jharia coal field, Dhanbad.
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CHAPTERV
FIELD WORK

A field work for verification of the coal fire locations and the subsidence zones as
identified by the satellite data were taken up during 2" to 8™ August, 2021. Both the
coal fire and the subsidence locations were further independently verified by NRSC
during the fieldwork. A total of 39 coal fire points and 13 land subsidence locations
were identified from the satellite data analysis (figure 12). All 39 points were
confirmed to be fire bearing as per the present status of fire in Jharia coalfield. The

field observations of coal fire at each location are provided in table 3.
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Figure 12. Field data points for coal fire and subsidence verification
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Table 3: Summary of field observations (refer figure 12)

Field observation Point Mine Status of Fire (comments)*
1 Keshalpur Active mine fire
2 Keshalpur Active mine fire
3 W. Mudidih Active mine fire
4 W. Mudidih Active mine fire
5 Sendra Bansjora Active mine fire
6 Tetulmari Active mine fire
7 Sendra Bansjora Active mine fire
8 Shatabdhi Old Fire patch (minor fires)
9 Sendra Bansjora Active mine fire
10 Sendra Bansjora OB dump fire
11 Katras-Chotudih Active mine fire (Confirmed by BCCL)
12 Gaslitand Active mine fire
13 Katras-Chotudih Active mine fire (Confirmed by BCCL)
14 Mudidih Active mine fire
15 Godhar Active mine fire
16 Benedih OCP Active mine fire
17 Kankanee Active mine fire
18 Block II OCP Active mine fire
19 Kusunda Active mine fire
20 Godhar Active mine fire (High Risk)
21 Block II OCP Active mine fire
22 Kusunda Active mine fire
23 Kusunda Active mine fire
24 Alkusha Active mine fire
25 Kusunda Active mine fire
26 Kusunda Active mine fire
27 Ena OB dump fire (small pockets of active mine fire)
28 R -OCP Active mine fire
29 Goonhodih Abandoned mine Fire(Fire cutting planned)
30 NT-ST OB dump fire (small pockets)
31 NT-ST Active mine fire (Ongoing mitigation measures)
32 NT-ST Active mine fire (Ongoing mitigation measures)
33 NT-ST Active mine fire (Ongoing mitigation measures)
34 NT-ST Active mine fire (Ongoing mitigation measures)
35 Jayrampur Abandoned mine Fire
36 Bhulanbarari OB dump fire
37 Bhaura OB dump fire (small pockets of active mine fire)
38 Bhaura OB dump fire (small pockets of active mine fire)
39 Bhaura OB dump fire (small pockets of active mine fire)

* Fire Temperature reading from hand held IR thermometer were seen to be inconsistent due to rains

and wet ground condition and hence are not reported.
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Subsidence location observations:

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

2. Out of the 13 identified subsidence locations from the microwave data, the
main area where subsidence is occurring in a pervasive scale is that in the
Moonidih Underground Project. The Moonidih Project is an underground long
wall mine where excavations are going on for over decades. This may have
resulted in pervasive subsidence in the region. The signatures of subsidence
such as sagged ground are observed in the area.

3. Three other minor subsidence areas are identified within the South Govindpur,
Bhagaband and Bagdigi mines, where old underground workings are present.
However, there was no clear evidence of subsidence from the field based
observations.

4. The 9 other locations where subsidence is seen from microwave data, falls
within the mining lease of TISCO and IISCO, hence are not under the purview

of BCCL mining authorities.
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DISCUSSIONS AND CONCLUSIONS CHAPTER VIl

7.1 Discussions

7.1.1 Coal fire analysis

The present study is aimed to provide the status of coal fire in the Jharia coal field for
the period of 2020. Landsat-8 data of 22 May, 2020 was used to prepare the coal mine
fire map (Figure 5) for the year 2020. The data have 100 m spatial resolution in the
thermal bands and is as on study date, the best thermal satellite data available. The
Coal fire maps of 2020 when compared to map of 2017 (NRSC, 2017) depicts the
dynamics of coal fire. Coal fire is difficult to mitigate because of its dynamic nature.
But the understanding the trend in the shift of coal fire zones and over all distribution
of coal fire will help in environmental and risk management related to coal mining
activities.

The coal mine fire map for the year 2020 (Figure 5) illustrates the overall fire
distribution in the area. The maps reveal that the coal fires are distributed across the
Jharia coal field in pockets associated with major open cast mining activities. All most
all the coal mine fires are restricted to the Barakar Formation where coal seams are
exposed. In the eastern flank of the arcuate shaped mining extent, the collieries in
Tisra (North and South) and Bhaura, Bhulanbarari and R-OCP are affected by
multiple small fire pockets. In Bhaura, the fire is seen mostly in OB dumps with
minor presence of active mine fires. Similarly in Bhulanbarari, fire is seen in the OB
dump only. The North and South Tisra mines have visible presence of fire, mostly
manifested by high temperature fume cracks. Active fires are also seen in the R-OCP.
Further, towards the north east, in Ena, Alkusha and Kusunda active fires are more
prevalent and the area is extensively affected. The highest radiant temperatures (in
order of ~50°C) are recorded by the satellite sensors in these areas. In the north, a
large number of moderate to small fire pockets are seen in the areas around the related
to the mining areas of Katras, Gaslitand, Mudidih and Sendra Bansjora. In the western
flank, three distinguishable fire affected zones are seen. Toward the western end of
the mining area, the Benedih and Block II OCP are affected by smaller fires from

isolated coal seams. An older fire patch is also seen in the Shatabdi mine.
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Comparison of the 2020 coal fire map with that of 2017 (NRSC, 2017)
indicated the dynamism in the spatial extent and distribution of the coal fires. The
changes are highlighted as follows:

i. In reference to the map generated in 2017, the 2020 map shows that the
significant decrease of fires in the eastern flank, namely Bhaura, Tisra (North and
Soth), Lodna and R-OCP etc. Similar decrease is also observed in Bastacolla and
Bhulanbarari.

ii. The areal extent of major fire zone around Kusunda and Ena also appears to have
decreased with change in the spatial location of the anomalies. This is probably
due to the mitigation and active fire mining in this region.

iii. The fire zones in Benedih/Block II OCP and Shatabdi OCP have also
changed/diminished in areal extent with presence of isolated smaller anomalies.

iv. The spatial disposition of fire areas around Katras, Keshalpur, Gaslitand and
Mudidih show minor increase. The fire pockets observed in 2017, have given

away to a few fire zones of moderate disposition.

In summary, there is a change in the areal disposition of the fires from 2017 to 2020.
Satellite and field observations both suggest that there has been an overall decrease in
the extent of fire in the JCF. A quantitative comparison of the 2017 and 2020 data was
carried out. As compared 2017, when the total fire affected extent of the JCF was
about 3.28 kmz; 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?. The colliery wise break-up of change in fire area
from 2017 to 2020 is given in Annexure-I. Herein, it should be noted that the

minimum mapable unit from satellite image it 30m by 30m or 0.0009 km?.

7.1.2 Subsidence analysis

An attempt to identify subsidence zones in the Jharia Coalfield was also carried out
using ALOS-PALSAR-2 L band microwave data using differential interferometric
technique. 5 scenes of PALSAR-2 data spanning over a period of 2017 to 2020 were
used to delineate the subsidence if any in the region and separately identify them from

the terrain changes due to mining. Verification of the subsidence zones as seen from
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data is difficult as it requires visible signatures of subsidence in the form of cracks on
the ground and damage to anthropogenic structures. In this study, data analysis and
consequent field verification resulted in identification is 4 subsidence areas, within the
BCCL mine boundary. Of these, the major area where considerable ground
subsidence is occurring is the Moonidih UG project. Long term underground mining
has resulted in continuous subsidence in the area. Apart from this, the other three
areas are south of South Govindpur, Bagdigi and Bhagaband mines, however, the
field evidences of the same are not conclusive. No quantitative estimates of the

subsidence have been carried out in the study.

7.2 Conclusions
The following conclusions can be made:

1. As of the date of study in the year 2020 and in comparison with the previous study
done in 2017, there has been a change in areal extent and disposition of the fire
affected areas. On the other hand, persistent subsidence is seen in the Moonidih area
due to underground mining activities.

2. Compared to 2012, the eastern flanks (Lodna, Tisra, Bhulanbarai areas) show
considerable decrease in fire disposition and the western flank (Shatabdi and Block II
area) show diminished fire presence.

3. The fires 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.

5. There is a decrease in areal extent of the fire from 2017 to 2020. As compared
2017, when the total fire affected extent of the JCF was about 3.28 kmz; 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 satellite image it 30m by 30m or 0.0009 km’.
Estimations of fire extent (in terms of sq.km.) both in 2017 and in the present 2020 study are
pixel based. They may differ from the actual ground area under fire. These estimations are
made for comparative purpose only, to indicate the increase or decrease of areal disposition

of fire. Hence, they should not be quoted as fire area on the ground.
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CHAPTER VIII
LIMITATIONS

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

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

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

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

3) As discussed in section 4.1.2, thresholding the data to separate the fires from the
non fire areas, is a statistical technique. However, this method is dependent on how
the temperature of non-fire background area is distinctive from the fire temperature.
4) The background temperatures vary with the time of the day when the data are
collected, topography, and season of the year when the data is acquired. Night-time
data has lower background temperature as compared to day-time. Similarly a data
collected in October-November will have a considerably lower background
temperature than that collected in May-June due to seasonal temperature variations.

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

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

7) Considering the precision of DInSAR data for different wavelengths, topographic
and atmospheric errors, slow subsidence rates may not be detected. Further, the
displacement measured is along the line of sight of the sensor and not vertical
displacement.

8) Temporal decorrelation and noise due to adverse land use and land cover may
affect DInSAR based detection and monitoring of land subsidence. Changes
vegetation pattern over time can cause significant decorrelation between the master
and slave image, thus producing a very low coherent output. Under such conditions,
subsidence information may not be retrieved

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

cracks on the ground and damage to anthropogenic structures.

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

and dynamism of the fire in terms of area affected and spatial disposition.
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Colliery wise break-up of change in fire area from 2017 to 2020

Annexure -1

COLL;IIiIl{v}{EAREA 5(1)12713 (SA(I){E A g(g{(f: (SA(IZ;E A éll-{llziﬁGE (SQ. Increase/Decrease
KM.) KM.) KM.)
BENEDIH OCP 0.045 0.020 -0.026 | DECREASE
BLOCK-IT OCP 0.135 0.034 -0.101 | DECREASE
MURAIDIH OCP 0.002 0.006 0.004 | INCREASE
SHATABDI OCP 0.036 0.005 -0.031 | DECREASE
PHULARITAND 0.021 0.000 -0.021 | DECREASE
KATRAS-CHOITUDIH 0.137 0.214 0.077 | INCREASE
KESHALPUR 0.001 0.134 0.132 | INCREASE
BASURIA 0.000 0.012 0.012 | INCREASE
TETULMARI 0.022 0.011 -0.011 | DECREASE
GODHAR 0.000 0.132 0.132 | INCREASE
INDUSTRY 0.051 0.000 -0.051 | DECREASE
KUSUNDA 0.740 0.399 -0.340 | DECREASE
SENDRA-BANSJORA 0.027 0.110 0.083 | INCREASE
BASTACOLLA 0.081 0.000 -0.081 | DECREASE
GOLUCKDIH 0.112 0.000 -0.112 | DECREASE
KUJAMA 0.240 0.000 -0.240 | DECREASE
S. JHARIA-R. OCP 0.112 0.010 -0.102 | DECREASE
GONHOODIH 0.032 0.001 -0.031 | DECREASE
ENA 0.043 0.004 -0.040 | DECREASE
N. TISRA 0.180 0.031 -0.149 | DECREASE
LODNA 0.353 0.000 -0.353 | DECREASE
S. TISRA 0.102 0.021 -0.081 | DECREASE
BARAREE 0.107 0.040 -0.068 | DECREASE
KENDUADIH 0.000 0.001 0.001 | INCREASE
GASLITAND 0.122 0.156 0.034 | INCREASE
KANKANEE 0.052 0.057 0.004 | INCREASE
MUDIDIH 0.110 0.220 0.110 | INCREASE
LOYABAD 0.006 0.000 0.079 | DECREASE
E.BHUGGATDIH 0.021 0.020 -0.001 | DECREASE
ALKUSHA 0.029 0.046 0.016 | INCREASE
KUSTORE 0.046 0.014 -0.032 | DECREASE
ANGARAPATRA 0.015 0.036 0.021 | INCREASE
BHOWRAH. N 0.098 0.006 -0.092 | DECREASE
BAGDIGI 0.021 0.000 -0.021 | DECREASE
JEALGORA 0.007 0.000 -0.007 | DECREASE
JEENAGORA 0.047 0.000 -0.047 | DECREASE
JOYRAMPUR 0.104 0.011 -0.093 | DECREASE
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TOTAL AREA 3.3 1.8 1.5 | DECREASE

Note:

1) The minimum mapable unit from satellite image it 30m by 30m or 0.0009 km’

2) "INCREASE" implies, increase in fire area OR emergence of fire areas not identified in 2017 study

3) "DECREASE" implies, decrease in fire area OR fire areas in 2017 not identified in present study
(either absent or below sensor resolution)

4) Values marked in ''blue' are collieries where fire has was reported in 2017 study but presently shows
no such signatures.
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Annexure =11

Figure 14: Active fires in Sendra-Bansjora Mines (oints 5,6,7 &9 in figure 12)
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Figure 15: OB dump fires in Sendra Bansjora (Points 10 in figure 12)

Figure 16: Active fires in Godhar-Kusunda Mines (Points 20 to 24 in figure 12)
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Figure 18: Active fires in N-S Tisra mines (Points 31-33 in figure 12).
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Figure 19: Subsidence area in Bagdigi Mines

Figure 20: Subsidence (sag ponds) around Moonidih mine area
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Coordinates of Fire locations.

Annexure -I11

Mine UTM_X | UTM_Y Longitude Latitude
Keshalpur 430560.28 | 2633068.44 86.3183 23.8074
Keshalpur 430287.86 | 2632817.14 86.3156 23.8051
W. Mudidih 430935.00 | 2632710.00 86.3220 23.8042
W. Mudidih 431468.57 | 2632417.14 86.3273 23.8015
Kendra Bansjora 433626.56 | 2632140.94 86.3484 23.7991
Tetulmari 433245.00 | 2631915.00 86.3447 23.7971
Kendra Bansjora 433899.00 | 2631765.00 86.3511 23.7958
Shatabdhi 422415.00 | 2631645.00 86.2384 23.7942
Kendra Bansjora 433383.75 | 2631563.75 86.3461 23.7939
Kendra Bansjora 435666.92 | 2631113.08 86.3685 23.7899
Katras-Chotudih 427797.06 | 2630997.35 86.2913 23.7886
Gaslitand 430270.06 | 2630936.18 86.3156 23.7881
Katras-Chotudih 429170.29 | 2630763.09 86.3048 23.7865
Mudidih 432313.36 | 2630596.98 86.3356 23.7851
Godhar 438450.00 | 2630085.00 86.3959 23.7808
Benedih OCP 419198.18 | 2630070.00 86.2069 23.7798
Kankanee 433072.50 | 2629995.00 86.3431 23.7797
Block II OCP 419491.36 | 2629772.73 86.2098 23.7771
Kusunda 438532.86 | 2629547.14 86.3967 23.7759
Godhar 438187.50 | 2630145.00 86.3933 23.7813
Block IT OCP 418545.00 | 2629200.00 86.2006 23.7719
Kusunda 437910.00 | 2629005.00 86.3906 23.7710
Kusunda 438335.37 | 2629195.97 86.3948 23.7727
Alkusha 437452.80 | 2629068.00 86.3861 23.7715
Kusunda 438007.50 | 2628495.00 86.3916 23.7664
Kusunda 438392.33 | 2628011.36 86.3954 23.7620
Ena 438465.00 | 2627070.00 86.3962 23.7535
R -OCP 440644.55 | 2626785.45 86.4176 23.7510
Goonhodih 442050.00 | 2625480.00 86.4314 23.7393
NT-ST 442815.00 | 2624385.00 86.4389 23.7294
NT-ST 443100.00 | 2623890.00 86.4418 23.7250
NT-ST 443205.00 | 2623410.00 86.4428 23.7206
NT-ST 443253.33 | 2623211.67 86.4433 23.7189
NT-ST 443910.00 | 2623110.00 86.4497 23.7180
Jayrampur 442200.00 | 2622915.00 86.4330 23.7161
Bhulanbarari 441898.64 | 2620804.77 86.4301 23.6971
Bhaura 437768.57 | 2619865.71 86.3896 23.6884
Bhaura 438202.50 | 2619131.25 86.3939 23.6818
Bhaura 438720.00 | 2618775.00 86.3990 23.6786
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Chapter 1 Introduction

Fharis Cealfisld (TCF) is one of the oldest coalislds of Indis and hes bean sittjected 1o
coal evploizadon for mors than 100 years. ICF is one of the sipnificant coal- Ine aTeas in
the ooy amdd ooopdes an importamt place o Indis’s mdusmal and energy scenano by virme of
prime coking coal snd is an essemtial source of cosl. Tharia coalfield iz cuctal and a larze
coalfield sibasted in Dhsnbad and Bokano distric, Jharkhand (Geceraphicelty the JUF s boundad
by latinde 23738 W to 25°40° IV and lonsinde S5709E to B°30E and enconpassing & todal srea
of about 430s km (Figure 1.1} Thana 15 tee largest coal producer in Indiz and has an estinested
resarved of 194 hillion toanes of colane coal. The coalfield conmibmuaies 1o the local acononTy amd
directly or Indirecthy enploys the local populagon.

Bharat Coking Coal Timited s subsidisry of Coal Indis T owited hiss been operating the
naajority of the coal punes m the Thana coalheld regrons smoe its moepacn m 1972, Thans, one
of the aight blocks 1 Thanbad and the nimn spnmee of metalhogicsl coal in India can be emmed
ac the comry poverhouss since it mminss are the only sowece for the hest guality cokime coal
required by the steel industriss and others in the counizy.
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Fizmre 1.1: Geogrepiucal location of Thana Coalfisld in Indis
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LL Climate

Dhenibad Les 230 m aborie the mesn sea level and erpenences the wopical cliomate, When
compared with the winses, the smomers have onich mors rainfll The Kippea-Geizger climane
clasnficanom is Aw (Tropical wet-dry climste) and spemionces an mversge tenperanes of 250
*C onad 1203 pom of precipitrdon 21l anmmslty. The driest month is Decembar, There 15 3 nom of
precipitaton in December. In Toly, the precipifamon reaches 15 pesk with sn average of 321
oo Wik an avemge of 32.5 °C, Aoy ic the wammest month 4t 184 50 oo aversese, Jomary Is
the coldest month of the year. The windrose for the hiswh-hme months 1z presented m e

LX

1.E Land wse & Land cover

Io the presany Wmvestisaton the Jhara coalSeld ares (282743 s5q km) has besn
umdernken to sndy the Land use lsnd cover (LULC). For thi= shudy, Sentinal-24 aapallits maze
iy peed inofhe mwads of 17 Febroary 20019 hmvme 8 mimimmm clowd These imsses were
24 satellite omsrery band was seo-referenced to the WiES B4 danen and Unmersal Transvesse
Mercator Zone 45 MNorth coordinate systemn The Seorine] 14 satellite image stedonz of the
bemad-2 bend-3. bmdd and band-8 of 10 m resohwnon wes performmed on the ArcGIS 1005
sofiware for soedyine the LULC of the Thans coalfald
For LULC cassification superased clsssfication was camed o i the smdy ares Thus
ellocations of each clessified ares in sq. ko and its percentares are mbulated mn Table 1.1, The
percentaze of areas as chesofied as; agnoolome (74.5%) bamen l=nd (7 45%) bmlt-op =ress
{3 140}, muimme {2 64%4), vesemton (9405 amd water body (0L56%4) (Figure 1.2}

M
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Tahble §.1: LULC classificafion of Dhanbed snady ares

Sr.No | Name Aresim sq. lom | Area in %

[. | Asmmlre 21067 7151
1. | Barmren 210.64 145
3. | Bultum 14331 514
4. | Minines T4.867 I
3 | Vepemoon 263.74 0.30
6. | Waner bodies 2437 0.86

Total ZH2T 42 104

1.3, Population

The soudy ares covers foor district bonndaries; namely Dhanbad (1710.2sq kom). Boksto
(620 43eg Yo, Gindih (20 8cg k) in Tharkhang and Paraliva (465 85:q lon) dismict in West
Benzal stars. The Trhanbad dismict covers the maminnm shdy ares and the populstion = around
2304 434 in the year 21 and is aroumd 26 54 487 in 2011, The Bokaro district total populaton
ism 2001 is 17, 75951 and in 3011 it s 20, 62,330, The Giridih district total population is 19,
01564 in 2001 and is 2445474 im 2011 The Pumliya disticr in West Benzal siae foral
population is = 2001 i 25, 35,233 snd m 2011 are 29, 30,115,

Bazed oo the covered study ares the toml populaton in the stady ates is tabulsted n
Table 12 The total populaton m the shady ares based oo Census book 2001 is 25 32185 and
2011 i 2B.62,600.,
Table 1.2: Populaton m the stady area 25 per 2011 censas

District | %0 of Area
District | Area | Covered | tion | Topulation | oo fion | Population
ANaas Covered | of Diztrict of 2001 2] im of 2011 1011 im
by Study | by Stody Study Area Study Area
Area Area
Bokaro 62043 2150 17.75,061 381701 2042 330 443353
Dhanbad | 17102 81.51 2384434 1851645 2,684 287 21,528,060
Grimidih 208 050 1900564 11,275 2445 474 14 500
Puniliva 44585 740 2535235 LE74%4 2030115 216,686
Total Total
Toaal 282678 Population | 2532195 | Populaton | 28 62600
2001 M1
1.4 Purpose of Stody

LUrban air polhificn is & nos@ble concem acress the world Inferming to the rapid rates of
inchismializanon and whonzation in ndisn cites, polheed or gualioy 1= considered 3 key factor
i cnowbling the guality of life with an advere effect on the oman beng. Hence sir quslicy
gzined a sigmificant role m recent decadss since 1t 1s worsened by ennssion fom major polhitsnis
inchding parmonlate matsr (P and PAL ), WNO. 50 and O were foond w0 excesd the
nnonal archient air quality stendand (P14 ACKE) D,
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Parnoniate polloton 15 8 major concem = the feld of air pollufion The parnmalae mater
n the s remilt fom dispersion of dust Tom mdvsmzl (muning and noo-nunme} snd alhed
acovioes, Tanspomanon locs! vehimlsr movemnent and domesoc fued (Cioal, wood-armme eic.)
Ening A:eccment of the am quahity can pronide wefil merghe fior the development of the sir
quality managenens plan. The datsbaze developed on air quality also helps the regulatory agsncy
ideatify the locanons where natursl resoumces 2o Inamas health could be atmsk

Thama coal mines having low ash consent and high calonfic value coals are subjected o
infemzive mimines actvities bacanse of the easy gvatlabibite of coal ar shallow depthe o dhick
searns. Thaefore, they are ofien wied direcily o mon and stes] plant for nwetal oxde reducton
afer washing, Although these cos] ounes are hishby-poced for their high-qoality coal they are
noforions for their mmne Sres, which canse a lot of fumdve sateons and PM emizsions. Hence,
the Tharia region has been under scrufiny by varions public amthontes snd the common pollic
with s vision to maprove tha sovhienr air gquality.

Warbous sources coptrimats to hish perdonlar matter conceniration in the Thans resion: vehicles
mining acmvines re-mspended dust femitve eomssions finel ol howssheld TBG The
percentage conaipubon of tese factors in the ambiend depends exchuively on a parmoalsr
Temion’'s economic schiviges, To mprove the exgstne smbiens air quality, the majpor soarces of
P modssions Gt nead to be idenafied

Hence the emirommenial clesrance commities of MoEPCT hac directed BOCL fo
conduct & sowce apporcomment stady for parnoulate memer. Inothis coopet BCUT has
approschad CHIR-MEERT fo condncr 8 sourcs spporbionment saudy of ambient sir partionlae
matter in the Jhens coalfields remon o quanofy te vanons sources of PR emizoions and
mezest an effactdve anvironmentsl menamenient plan

The spady's major objectve is o assess the cumrrend smbient am gualify. sowrces of sir
polimmon 2nd propose the proonmes for the actons for onprovernent of mir quality. The gy
imchades the enare JThans Cozlfeld and an ares up to 10 Em from the penphery bommdary of
BCCL mines.

The datailed objecoves are as follows:
i Ambient Air Mowionng
e  Miomatormgs of snibient s goslity st selected recepior locatons for potlotants inchudine
Pl PRI, mured), 500 WO PAH: to establich the stanes of the air quality m Tharis
Coalfields and ap area up o 10 ELM Soe the penphery boundary of BOCL pumes. Al
review of the gvarsble sir quslity monitoring data from Ceniral Polluton Conmed Boerd
(CPCE) /Tharkhend Siste Pallorion Coamol Board {T5PCE)
¢  Tovalidste depersion modelling predictons wsine mesamed ar guality pararetss
o  Todmw sapportive dats thronsh the specific site-related monitonne regardine mopact
caneing sorees such g keripeids monitonne
*  Toestablish the mmpact of memsorological conditions o a few salect mdicaror polhatanis
1 differsar micrometeorological condifons of the Fhans Coalfields
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+ Ermssion Toventory relsted to Jhana Coalfields along witd: ares up to 10 Em fom the
pezipheryboundary of BOCL mmines
ii. Toidensify the pollution load grid vise fior point, line snd area source
* T establish possibilites of recaptor level concentratons of air polluants by maiching
dispersion modallme and aiv quality monitorne data
*  Sqmrce Apportomment

# To idenfify and spportion the polhibon koed at receptor level to vanoens sources m the
Tharia Coalfields aleng with an ames up to 10 Em fiom the pexpheryrboumdary of BIOCL

* T camry ourt the source apporionment using moleoalsr markers for a lintted momber of
sammles throwsh s time-resolbved serple collecton st vamons periods of the day and day-
cf-the-week.

*  Any other item in comsensns betwean body BOCTACTL & HEERT evolved daring the

study.

L5 Appraach of stody

The stody approach hes pegoy compements esch one of them having its mporsncee and
mperdependance 2= chown o Figme 1.3 The ulomste objechve i= sooce sppormooment of
ambient &ir of JUF diat promanily requires kmowdedze of ambiens air quality stans, sources and
ermission load These three objecives weme achieved by monitoning sir poltotsnss &t 13 locsgons
1 Jharia Coslfield usme venos insmensoes snd miople analyses. These locatons were
selected based on land wse and acovity profile. All momitormg was camied out wsing vaned
mstmenents and all attmobutes wese spalbysed umpe stEndewis methodolomes. The smdy's
methpdolosy of the siudy was divided indo three parts namely smibjent air gaalify mondtoTing,
SORINCES SISsIon imventory amd source apportionment anabysis

Claie
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Figore 1_3: Air goslity Monitoring S envission sMEcs spoorbonment shdisg
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Chaprer I Emizzion Inventory

Thiz section consists of all methodolegies thar have besn applied for e sméssion
imventory and dispersion modelline in the Tharia Coslfield. The ermdscion iovensory is e process
1o ideahify the possible sonmee and it conmbarion. Emission onentory and dispersion modallne
are based om the primay dets collecior to caloulate emizsion load o 4 perficular sowrcs. It
provides fmvimmenim] infoemation for air qualiny modelline and air poliwtion conmol soategy
develgpment In the cosl muming ares pEnms oop-nemins indnsimal yvelscolsr @nd other
L0IrCes are conmibunns,  Ad gualiey momitonng inchodes the soitable location selected based o
the merological condinons, chemica] charsctenizzgon for idennfication of the smmce, CHWIH
el b estimzste the source apportomment fo PL; 5

Air pothatant emission ioventory 1= & process o idenfify the possible somces and thedr
conmibuoon. It provides fundsmenis] inforrmaton for sir qaality modelling and ar pollobon
conTol smaseey developmens WMinns nog-mmining mefusmial vehsonlsr and other sources are
conTibuons o mitcal coal puming zoane ke JCF, India. According to poszible emmssion sources.,
somrres are divided ioio three categomnies like poims sources, ares soanrces and me somces. The

1rveEnory of fete sourres 13 TunoTEnt o make 3 proper source profils

21 Inventory of Point Soarces

A pomt somre of polluton i 3 smele ideniifisble soamce fhat is mespomsible for
sigmificant poilnnon boad m the shody area. like thermmeal power stations. A comprehensive Hst of
different poins-like indusmiss n the soedy ares was obtmned from the reponal office of the
Tharkhamd 5tzte Polubfon Cozmel Bosrd (JEPCB)L at Dhembad The mduwsmes speafic
informaton of mchedes prodocton capacioes. Taw matenal need manndfscnmineg process. fal
consnpton et lso collectsd Som the rezional office by the CSIF-EERT ream

2.1 Inwentory of Area Sources

Ares saurees are soarces of polhiton that emt 3 substance of mdiston from e specified
arez Mimine acovines, domesnchorel fiel (coal) bomune, zarbaze amme. et are the major
conmitimor To ares sowgces, In o order tooassess the fisl commpmpoon inothe smdy arex the
naceszary infonmaton was collecred through surveys af perol ponps, hosls snd restmmants,
bakeries open eat out and crematona. Also, surveys collected data on the seasonal muplicanon of
fuel nsed parnoularly wood and coal. The dats on wesh omine and sobd wasie generated io the
shady were collected fom Mamicipal Corporation Dihsmbad.

23 Inyentory of Line Sources

Vehiche:s conmitame 3 whole range of HiCs begides conmribaning 50 W0, {as B0, HC
and lead Diese] vehicles are the primary somce of smoke and MO, in addinon m OO and HCs.
However, T and HCs per lire of fuel consumed by disse] vehicles m relaovely low comgearsd
ho gazoline-powsred vehicles. In gasobine-powsred velicles, the exhmist is the major source of
polhsion that commrbuses 100 %e OO0 and MO, and B0%5 of BCs emifted to the amosphere. The
remrining 2% of By are emutied fom oankcase blow-by snd evapomative emissions. In the
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wo-sioke snmne, the crapkoase blow-by is abseni. The exbaust emissions are the principal
zsources of pollutants enuting abowe 40 of foel suppled without oming due to shor
cimalating contribetine hish concenmration of HC:! In diesal vehickes, practically all poliutant
are enntted throwsh exhsust smses and the conmiimion o crankeace Blow-by and evaporanvs
fuel emission are peglizinie.

Thoush the quentity of pollutants emited by the vehiclss is directly proporoonal @ e
menber of vehicles playing oa the road the intensity of polhibion pofenfial depends on several
conmibusory Sactors such as a geographical locadon, myplenmed devalopment of cemmsl business
srezs. ngdequate and ill-mamiined road 2c well as the pype of vehbicle mmplanmed maffic
manasement metesrologiczs]l conditons. and nog-sveilsbility of adequats emizsion conarol
technalozy.

Viehicls acdviny dats were collectad drne the S21d campaien ar 12 road oetworks in the
sy arez. and the daily mverage vehionbar acovinr is presenrad in Table 2.0,

Table 2 1: Diadly averape valucle acmany on dfferent road network consydered dunmnes the field

sarvey

Label Fload Network HOV | LMV | W W[ Tofad
L1 | naria to Lodna -5 km 1354 | 1385 | 3640 | 9560 | 15830
L? | Pathardin o Sindri 7 km 1530 | 3356 | 4362 | 15033 | 26800
L3 | Bastacala to Pathardih -1 3km 3153 | B335 | 3678 | Woa33 | 43w
L4 | Bhul to Bankmore - fkm 1475 | 13832 | 12085 | 18241 | 46513
L5 | Famms o Harma-12 5 km 1802 | 70 | 3156 | 15320 | 5T
L6 | Bankmors to Kusunds -5 km 658 | 1685 | 1806 | 10135 | 15474
L7 | Eusmda o Kamas - 10 km 1306 | 4521 | 5317 | 15680 | 26843

L8 | Mosidik o Ensunds -7 Km 1208 | 7630 | 3085 | 1408 | 25w
L9 | Labpin to Mamds Area Colony - 8 ko 1535 | 450 | 2135 | 6336 | 1464
L10 | Mahda to Parasia Chowk -7 kn 25 | 403 | 17se | se3 | Dam
L1l | Paras Chowk To Moomidh -3 km e | 50 | 1§ | 2347 | s00
L1? | Bhowa to Pabarr - 13 Km 335 | 7856 | 4358 | 13578 | M7

The vehicle wilization factors (km traveiled per day per vebicle ope) were adapted fom
the Awmo Foel Policy Report (Table 22) Two-to-four-wheelers Envission factors were takan
(CPCE 20T ARAT 2007, The percenage dismibuton of varion: npes of velicies monine on
ﬁrmﬂnﬁnﬂkmﬂﬁd&nﬂimg&nﬁ&iqum;mﬂﬂ&dﬂﬁgll.hﬂnﬁﬂ:ﬂtm@m
mmmbers of veliclss movne m e comsidered Fioad nemwork are mavo-wheslers (51%:), followed
by lizh motor vehicles {26%), three-whesler (17%%) and hemvy-dury desel vehiclos (6%).
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Distribadion of Vebickes

m Heayy Diase]
Vehicle

B Light Motor
Vehicle

0l Thaes Whealar

Two Whealer

Figure 2 1 Percantage of different fypes of vehicle surmveyed on the mad network donne the feld
OVEY

Table 2 2 Uilizstion Factors for differsnt types of vehicls

Vehicle Type kom per day
LAV {Car Teap) 56
IRV (Tand) TIRE
I Wheeler 351
3 Wheelar { Arfo) L 75
HCW 453
2.4 Methodolosy
The following mathod 1= adopsed o estimste te entission load dus to velicles
E=N,»VET ~E @

Where, E, is the emission from 3 particuls type of vehicle
K, is the mmnber of vehicles of @ particular type
WET is the velnche kom travelled
E. kmis the emizsion factor for 3 spacific vehicle
Tahle 2 3: Ermssion estmate for read anspont

Emiszion (kg'day)
Label Road Network ST FAL:
11 | Jhana foLodos -5 km 230,12 113.08
L2 Fathardih to Sindri -7 km. 37007 180.27
i3 Bacteoola to Pathardih -1 5km 321 451 08
14 | Bbul to Bankmare - Gim 33141 167.60
15 Estras to Hanna-12 5 km TI0 A2 415463
L6 | Bapkmore to Rusmds -5 km 308.69 104 34
17 | Fasunda to Ratras- 10 km 57631 277195
L3 Monidih to Ensnmds -7 Em 317.83 11425
[0 | Lobpif to Mamds Ares Colomy - 8 km 360,24 151.09
Lo | Mohmds bo Parssia Chowlk -7 lon 241.56 148.24
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111 | Parasis Chowk To Moonidh - 3 km 0416 5733
112 | Bhowrs to Parbatpur - 13 Em 507 27 370 B

Be-spspencion of the mraved and paved rosds depends on the ‘=it losding” factor and
wehicles weighs” rosnuns oo the road (Table 2 4). The s beading (5 ) 15 the mass of the silt-
sized mewvierial per omit sres of the road surfce. The amwmnt of dust produces by vehscles
morvernent on 8 paved road can be appraised by the following equation:

E=Ek [GLZ2y1.65 (W33 2.1
Where ‘B’ = eniszion rate of Plis {Tabla 2.3};
5L 1= =ilt load {=md};
W is the aversze waizht of the vehicle (Tonel
k is constant (fhe fimction of parache size)m g VEET (Vehicle Eilomeser Travel)

PMID Emission Load

® Hiavy Dhesed Yelscle
i Ligls Motor Valicde
| T hive II-.II--lll,":l'll'l

' T Whieser

Figure 2.2 PM,, emission load for diferent catezories of velicle

It is cheerved that 41% of PM,, emission is contriated by the Heavy-cuty diesel vehicles
followead by two-whaelers (26%), Lisght motor vehicles (19%) and three wheelers (14%) in the
comsidered road network during the study pesiod

Tahile 2 4. Emicsion rae for the paved snd mmpaved road

Emizsion Rate
Emi=sion Sechor PAL, (ksrday) | PM:: (kziday)
Fe-suspension dust from Paved & Unpoved Foad 1756 243
15 Besults
151 Indostrial Fmission

Emission mwenfory estimates are detemmined based on comsidenmg  gwailable indmstrial
activity information, emission factors (Table 2.5} snd observations. For the cmrent stady,
Emmission imventory mformation for mdusmes was collécted from the regional office of
JSBCH. In Dhapbad. the major industmes are the power plant snd the coking mdustry. Other
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than those are coal puoes, tms coal a5 2 el 1= majorly wed m mdusmes and bowsabolds,
Emission loads by point soarce are depicted in Table 2.6 a5 per emizsion inventory.

Table 2 5: Enwemon facror for opal runing acthvitas

EF

TSP

PM,, | PM.,

50,

i

NO,

ghIg Coal

1914

1854 | 1176

420

B

Table 3.4: Emzsaon load foom Ivdsmal cecior m Dhanbad

Trpe TSP | FAL, | FML. | 50: | SO,
H Name of ; Fael i :
5r. Mo off 4 Unit (Tow' | (Ton' | (Ton! | (Tom' | {Ton!
Indasiry Fue CONTOIEpLion ¥I ve) VI VI S
j, pEGAmEN ) o P ae (2w |2m | 1n | es |12
= (24hrz)
2 Eﬁ%ﬁ;‘;‘ Coal 100 TPD | 6935 | 5808 | 402 | 1533 | 2003
M5 Lhres
3 Gopal Cake | Coal 774 0 | 5407 | 5266 | 33 | 1187 | 3307
e ——
s Laemi
f _,II'I‘““EE"'E‘:‘3 Caal 100 o0 | 7126 | 040 | 4378 | 1564 | 3053
Coopary
s - Samay
5 HardCoke | Coal 0 oD | 4800 | 4765 | 3005 | 1073 | 2003
e
& fiﬂ;“d‘-'“ﬁlﬂ Coal 34 TED | 2515 | M40 | 1545 | 532 |07
7 ?ék:hﬁ, '!ﬁ“.h?' Coal 50 TPD | 5580 | 5443 | 3434 | 1226 | 2394
Khetawai Coks E’:;
¢ | Mamsfacrmine | Coal 45 P | 314 308 | 103 | e | 138
Company =)
M's Sawmn
8 HardCoke | Coal 100 T | 6986 | seod [ 4300 | 1533 | 2003
mhasmies
B Hib.':’d;“j““ Coal [ 13 T |e431 | o185 | 5705 | 2070 | S04
: W5 Amar Safi | -, T x ] TR 2
| [EEIEERTEL | ol | B ™D | 2079|2035 | 1277 | 456 | gal

2 8.1 AreaThstmbuted somrce

Ap sres somce Emisson mvenfory esmmates the pollntsant lesds emapating fom seversl
soisl] bur numergos individiael sources in g specific peopraphic ares and which camnot e
inc fudad underime ne poimt soarces.
Ares spunces considered for enusdion mventory for Dhanbad ooy ane:
Cooking operatons m hoasehalds: Sham and non-slom
Cooking operatons m bodels, restaurants, open eaf-owgs and bakeriss

Crematons
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The followins secoons will detail the mathodolezy adopied for esomanne emizsions Tom
ezch of the above-mentioned sourres and the resaits thas obiamed.

# Emission load from mining activities
The empission leads fromt coal mine actviges are depictsd in Taivle 2.7, The emizsion lead is
caloulared bazed oo the secondary dete collecied from the BOCL: mines covered in the smdy. The
dats ncludes coal and overmorden quannty handled per doy duming loading and unloading,
ransfer fom pit to stockoand farough hewl roed and conveyar, vebicular movernent frequency
and diesel copswnpton for HEMDL and Dl sets, Emission factors from EEA sir poliumant
armission myventory muidebook 2019 were considerad for the ssomations of TOP and PA load

Table 2.7 Emmsgsion load from coal mine acovibses m Theriz coalfield meion

Afine Area (m') | PAL, (Toune'y) | PAL, . (Toney)
ABOCP LERI 2 1581 T30
AN Colliey 144218 4749 2349
ASP Colliery 10540 21T 138
Bhowr south TEOTS 26.8 134
Block IV Govindpur 432817 7Ly 11.2
DEOCE GOST4T o7 324
East Baszumya Colliery ST 43 122
Gopahichuck Colliery 37573 37 14
Teenazora OCP 2079123 20E.0 40
Earys OCP 1134723 001 451
MAFLC 245203 183 L
MIGE 61847 1280 3.0
Bhichatpar collisry TOL4G aE.4 7
Pilsitand calliery 335887 241 421
Eaapar OCP 1170784 004 452
Sendra Bansjara FTITH0 3.0 515
Shatahdl colliery (Mummidhilyy | 34270 .0 385
Temilrear BTE320 233 11.7

Total 12754 T

¥ Cooling operations in non-slum bonsehold
A survey of 20 non-shan housshold areas was conducted o randomly satected sreas of
Dhanbed to mderstand which faels are bame wead m thess honseholds snd their quantities.
The survey results indicated thar Liguefied Pegolenm Gas (LPG) was tha fusl of choice mall
the houssholds and that each household wed abour [ cybinder per noonth oo sveraze. It was
assumed thet I PG wee remains the same fior a1l 365 dzys of the vear The resulis obizined are
presentad in Table 2.8,

ANNEXURE XV

Pageb6| 218


shubhamsingh10b@gmail.com
Typewritten text
ANNEXURE XV


Firal Report

Tahle 1.8: Ennzzions from the nse of LPG i non-shen howeseholds m Dieanbad

LPG Pollutant PM, | S0, | Mo, | CcO | HC

Emission Factor (zhke) | 21 | 04 | 18 | 028 | 207

Emassion (T¥eary | Q000575 | GO0T1 [ 00040 [ 00007 | 00002

= Cpolang operations 1o slom bowsehokd:
A survey of 15 aress hmving slom bouseholds was condacted, spread in JThans Coaifeld
which was known o have sipnificant shum populstions, to understand which fuels are beme
uzed m these howseholds and dheeir guaofines. I wes seea that 3 majonty of the shun
bowsebolds use coal as a cooking fuel (Table 2,80

Table 2 9: Ennssion from coal as mel

Pollutant SPM | S0y | MO, | CO | HC

Emission Factor (gkg) [ 20 133 | 300 |"3402 | 0S5
Emission (T/Year) 28354 | 18856 | 3657 | 35330 | 0.700

* Emizsons from crematorinm
In order 1o caleaiate envission from crematona data weare obtamed from cremarerims
in Dhanbred. Encsion fom the buning of bodies wing wieeds mamly produces PA, OO0
amd HT mesjorly as depicted in Table 2100

Tahble 2 50 Emizsion fom Crematona using Wieod as fued

Pollutant Pl | 50 | WOy Co BC
Emissiom Factor (gRe) | 173 02 13 1263 | 1145

Emition (kgyday) | 7078 | G083 | 0537 | 32183 [ 47.308

* Emissions from bakeries
Diaza wers collectad from 34 bakerizs operating m Dhsmbad o which 12 bakeries were using
elecmical ovens The emisgons from such bakeries were not considered. All the other
bakeries wars nsing coal as fisel. Erndzsions fom such bakeries are mivenm Table 2.11

Tahle 211: Enussion from Bakenes using Cosl as fel

Pollutant SPM [ S0, [N0.[ CO [HC
Emitsion Factor (zke) | 20 133|389 | 2482 | 03
Fumicsion (T/¥ear) | 6.26 416 [125] 7.80 [0.14

=  Emiszions from hotels and restanrant:

Drata ware coliected Som 35 hotels i Dhaobad city. It has been found that most
hotelzrastanrant: were wsing 3 combdnation of coal and PG as cooking Soel Emission
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from coal and LG were calonlated and deprcted m Table 212 and 2.13.
Table 2.1 2 Emission fon Hotel & Fesiaurants asmg Coal

FPollutant SPAM | 50 | NO, Co HC

Emission Factor {2z} 20 135 | 3800 | 400 03

Emiszion (T Year) 5110 [-53383 | 1.618 | 10105 | D203

Tahle X 13: Enuzspon froms Hotel & Fesmumos nsmg LRG

Pollotant i3 1T S50y Ny L0 HC
Emmizsion Factar (ghks) 2.1 o4 0.8 .25 007
Emmssion (T Y ear) 013G | Q026 | OIET | C.OIE | 0005

» Emassion from open emf-onts
From the swrmvey it has teen obzerved that most of the open eat-outs wers usine oogl a5
cocking fuel ouly a few were using LG (Takle 2,74}

Tahbla 2.14: Emizsion loads fom open sas-ouais

Pollotant SPM | 50, |NO, | €O | HC

Emission Factor (zksy | 20 | 133|309 | 2492 03

Emizsion (T Year) 1307 | &3 [ 231 | 17.54 | .35

253 Grid wise emizsion inventory

The gnd-wise paroculsie Smmssion Ovenidy maps were prepared fom the prmary and
secondany dets coblected darne the feld surveys and the mformaton recemved Som e open Cast
numes. respectvely. The PRI enmssions fiom mestsuments, ear-oes, donesnc chudlshs, vehickes.
Cremanoaia. ehc wers sstirnsted beced on the primmoy data obteined Tom the fied campeizms,
whemsas, the amdzssion: Sormn the moine operstions ware esgraated besed oo the dars recerved fom
the mumes and the emmizsion Sactors reporiad mofe lterzfure Coce the smu:sions rates were
estmated the omulatve emmessions (mclhedmy ol fypes of sources liks Bne pomd, and area)
ware caloulased fBlling mder the grid defined (shown n Figure 2.3 and Figure 2.4). From the
fimmes, it can be mierpreted that the PAI enmsswons are logh oo the nostheast side of the smady
area Whereas, the acmal mansport snd dispersion of these enissions can be mesmpreted throngh
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5.0 B0 6.0 8630 5.5 45 500 BEED
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{700 - 0.09 e \
[ .09 - 65
B 65 - 130
B 130 - 195 i
B 1495 - 260 - = = Sl
W 260 - 325 ; = s
| -3z - 38 i IS 2 2
M Coafield Boundary g 3 5 10 b
Open Street Mag
2600 §6.10 8,20 %30 36,40 6,50 .60

B

23460

Figure 2.3 {rid-wise emission imeentory of P, M tonsyear over the smdy aoes

Bz, () EEA0 Ep il B30 A4l 8.5 B Bl

-
T

23,80

PME.E {taryyear) v i
& L] 0u- 006 : .'n' e
A |l one-55 |
[ 55 - 110 i
T 110 - 165 1
B 165 - 20 i
B 2 - 275
T 275 - 340
Coafield Boundar) -

= i | 5 ] 5 10 ke
Cpen Street Mag I [ —

T T T T TR,
1] Bh.10 B6.20 8610 B Al 5D BG.E0

Figmwe 2.4 Grid-wise emission imvensory of PAM2.5 in tons‘yesr over the study area

23

FRE0

s ==l § e

The mespecove share of varous srmssion souores is represenred throngh pie diagrams shown m
Fimare 2.5. Diata shoaws that PA . envssions are conmiieed mosty fom vehioalar smmssions
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hical 2 3 i et ok vt s i T e b
maps and the mformation oo the polhuton sources provide the basic for the policymakess fo
target the hedspots of polhifion generation in ordar to mke effective midsation acbons.

(b)
Frgure 2 5 (=) and () represents ennzsion load from vanous sectors over JCF region for P,
and PM, , sespectvely
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Chapter 3 Air Qualit AMondtoring and Receptor modelling

BOCL emcronmentsl deparoment pronided the map of the Thans region The site visit
W carmed out with assisemes from BOCL's teami The 15 Thana minec opal Selds were
semmamsied meén thiee parts The detmils of the viat and mine cluster names st ziven in Table
331 The Enfre Thena Coal Feld {JCF) iz divided imto 16 clusters, Both open cast and
undersroumd mines are operanoean] @ JOF. Standsrd mrinme operations like drilline. blastine,
hemling, soowmmilation. and Tensfer are the mapor sources of ersissions =nd air pellvtion. Apart
from that, 8 fypical ennssion sowce, nome fire, 15 prevailing & JCF. Basides, JCF enconipasses
lzrpe pop-mmmimes remons with ther emission sources Hke vehiculsr emission m congested
waffics, road dust Power Plant epvission pther ndustrial emvssions (Coks oven planty brick
kilns stompe cushers, &fc ) oremstons, domestc bomms, open arnine, &

Tahle 3.3.1: The details of muine chnster m Thana Coalfield

Dy 1: Cluster L IL I, TV,
¥ XI0L XV and XTIV

Thary 2 Claster W, VI VL
and VI

Day 32 Cluster T, 30 and 3T
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Bazed oo prelimunery field visit by MEERI Soendsts aglons with BOCL. smifs. the
followines locatons (Fimure 3.1 wese sabecred for the establishmesy of Ar Chasliny Bordtonme
¢ Core Zone

. Chusper XTIV Lobapatty— nearby sources: Chandrapams Thesmal Power Plant
i hster VI Mine rescue station- nearby soaroes. Coal Mine, Indosmy
Chnster V- Kamss

. Chozter T Lochhns

- Chaster X0 Moomdih nesrby sourres: Coal Mime

. Chaster X Patesdih: nearby sommres: Ciosl Mine, Steel Indusoy

. Cluster VIIT Bastscols nearbay soumces: Coal Mine

#» DBuffer Zone

B e N

-1 e

£. Bamk Miore
% Hamna
10 Bimli
11 Simdri

12. Parbatpur Electro steel’ Bhaga

ANNEXURE XV
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3.1 Sampling Alethod and Schedule

The PM, aad PAL o sampline for Thanis Coslfields was dooe 3t all the 13 sampling sites for the
period of 24 b wsing low vohme respirable suspended pardoalae mater samplers (nsmmax
APRA =nd Emiretech) oo Cusrts sod polyteoafhwoseethylene (PTFE) filer paper of 47 non
diamister. Samplers af 2 flow rate of 16,87 LI ware used. The filter papers were desicoatad
beafore and after sanmmpdine for 24h at a tenpersnme of 27 = 3°C and at a relatee mmdiny (BH) of
55 = 2% o remove the moisnie presen: in them The PAL, md PAL s fedd samoples wese
colleced penodically throushom the sanpling penoed The sammpling Sequency and fypes of
equpment wsed for monmonns ame described in Table 332 and 3.3.3. The natiomal Amibient
quality and Standards for Coal Mines (Stpulsted by Minsmy of Emiroomen: and Foreszs are
depicied in Table 3.3.4, and Table 3.3 5.

Teble 3.3.2; Frequency of Asr pollutsss sampline in Thans Coalfislds

Parameter | Nomber of Diays | Change of Filter! absorbing media | Beparting
AL 24 oy,
& 10 Teflon: 5 Days 24 howrty
Chaariz 5 Days
24 honly
Pk 10 Teflon: 5 Diays 24 hemirhy
Chaarz 5 Diays
HOy 10 8 hourty & honorly
S0 10 8 hourty & howrly
Table 3.3 .3; Ambiens Asr Oualey Seampline Analysis Metodolegy for Target Polhatans
Parameters
Partical
FAL: FAL . NO, 50,
e INSTIAEY IMETUMER
T PURS g and AR A-H- and AFA-B- APAE sanmler AP sanmpler
FEAL Gammpler | FEM Sampler
Samplinz Cyclomic Flow | (Chyclonic Flow | Chemical absorpoion | Chennical absorption
Principle Technique Techmque m sumtabls media i simtable media
Flow rate 167 LFM 6.7 LPM DETEAE 031N
Samplinzs " " . i
Pariod 24 hourly 24 hourly & hourdy & holy
T days 7 days
: COmSTmBALE, COMmegs,
SF PURE Teflon and Teflon and T days connmous T days contnuons
> QUETTE 60 QUErE on
altemaze days altermnate davs
Amalytical Elscmomic Elecimomic
: Specoophotsms Specopaotomeia
Instrument | Micro Balmes | Mcro Balmce i
: : - Colorimesric
Analytical : . . . Modified Tacob and g
. Cravimstmic Gratimesic ; Improned West &
e Hochheiser method | Goska Mathod
Afnimmm
repartable Sugmr Spgm’ Supim dugmr
value
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Tabbe 3.3 4: Netonal Ambient Air Chashiy Somdands {2009)
Coocentraion m | Concentrafion ;
" Time | ambient Airfin | ambient Air {in mif;:;*’i‘;'g’”‘_’mﬂ
wo. | Pollntant | Weishted | pz'm”) Industrial pz/md} gl u}‘ﬁ
¥ Average Besadential Boral Ecologically ; T
& Oither Areas Sepafive Area
. ;qlpgﬁ Anmual* 30 20 Improved West & Geake,
[B':J_II 14 o a0 21 Ulmawiatet fuarescence
- | Mimogen Aneal* 40 3 Modified Tacob &
= | Chovade Hochbeizer (a-Arsamife]
(0] 4Hours** 50 80 Chemiluminescence
Barmimlate Anrmal® Bil )
§ | Pl Gravimetric. TOEM.
Wumjor | 24Howms** 100 100 e
P,
Famculaie | gnepge 40 40
g [TRRSTRE Gravimetric. TOEM,
I-iumj ar J4Hmmz** ] & Bera ateruadon
.
z § Hours* 100 100 UV photomemmic.
= | Czome () Chemiluminescencs
1 Houz 180 30 chenmical method
Anrmal* 03 5 ASS / I5F mathod after
6 G sampling on EPM 2500
Lead {Pa) ar equivalsnt filer paper
* 24Hiours** | ED-XEF usinz Teflon
Gimr
N b Anmal* 12 b2 Wan-dispersive Infra-Fed
oy 4Hours** B4 b4 {NDIE) Spectoscepy
3 Anrmm]* 10 100 Chemihaminsscence
g -""«'[-I . = ; Indo-phemal’s blue
Lk I4aHours** S 400 mathod
iGas Chromateeraphy
basad confimpomes
& [BC,H,,.] Anral* 8] 03 analiyzer Adoomdion and
descripiion foliowed by
i amalvzis
Bezzo {a)
Fyens Solvent exmacton
10 | (Ba¥- Anrual* 0.1 0.1 followed by HPLC [ GC
paricitiabe analyais
phase only
11 | Arsemic (As) | Anmual® ¥, 11 AAL ICP method ader
— - sampling on EPM 200
1T | Mckal {I¥1) Anecaml* 0 240 or equivalent fiter paper

Page

64 | 218


shubhamsingh10b@gmail.com
Typewritten text
ANNEXURE XV


Firal Report

Table 3.3.5 Standards for Coal Mines (Sopulsted by Mintmy of Emironment and Forests
(MpEF), Vide Moofcation Mo, GEE T424E), D 2508 20000

Concentrabion in Ambient Air
Time
Follutant weizhied New Coal Mines Exsoing Coal Mines
Average {commenced after {commenced prior to
15 00 2000) 25.09.2000)
i Brmem] 2 i =
Sospended Particalate: s : I80uzms 430ug 3
Matter (SPAI) e~ = i
24 hours Hugms T L
Respirable Particulate Azl B )
Matter (size less than 10 | gverpee 180ugms 215’3
mm) (RPAL) 21 ': 150uEm3 30y gm3
Armnal
Sulpbur Dioxide (SO} Koerats Slpzad B0z m3
7.4 im,_;ﬁ 203 120usm3
Croides of Mifrozen Armaal . ]
NO; - " Average BEeed Bjeed
e 24 iowrs 120ugm3 120pgm3
11 Chemical Analysis

121 Gravimetrec anabysis

The exposad filiers were aualysed by ravimetnic echague wsing & weighms babance for PR,
parncles and u=ing o mioobalance for PO o pardcles with a precision of Spg wath aufemstc
{ms=mal) cahibraton

3.1 Flemental analy:as

EAI sampdes collected om glazs Shre Slters were digested I a oooowsve disestar The
samples wese made tup to 50ml using delomized diznlled water., Simvlarly, the exposed filters
commming PAL , parocles were o eqaally mme 2 halves. A pant of the exmasad flter was wsad
for lons snelysis, Whereas, the other half wes oat mro doy fagments amd dipeted and made wp
to 15ml. nsing disdliled dsienized water. The obmmed savmles (ooth PA,, and PA, ) sfier
digeston were stored 1 vials and efigersted at 4°C unsl Sacther snalysis: These sanmples wee
later suljecied to esomabe the elements] conposition weme ITP-0ES (Thamme Sceanfic. TT5A)

3.3 Analyzic of 50, and MO,

S50 zmalysis: Modifed West and Geeke method was followed for sanmlme and amalysis
of Sulfur dicedide in ambient siv S0, fom the air s gbsosiked in g sclufon of potassinm
tetracholo-mernite (TCM). A dichloresulphitomenn=ate conpler. which resists codagon by the
oeyeen ia the ar was fonned. Once fommed. that conmplex was steble to sone ceddants such as
ozone amd oxides of nsrogen and therefore, the absorber sohubion may be stored for some Gme
prict to snalysis. The comple: was made to react with pararcsaniiime snd fonmsldeiryde fo fomm
the mEenzely colored paramosantine methyimiphonic add The shsorbence of the solumon was
mezsred by means of 5 switable specrophiotometer.
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M0y anabesis: Modifed Tacobs and Hochherser method was Sollowed for sampline and
apabyars of MO, 1o ambrent st Smibient M0, was collected by babbling air throush 3 solunon of
sodiem hvdrexids snd sodnen arzemite. The concentraion of momwe oo produced darme
samplmes was detsrmoned  calomememcally by the nimite loo reacton with phosphonic sad,
solphemilamids, and N-{l-pspindjethiylenedizmme d-Eydrochlonde (WEDA) and the
sbioripance of the highly colored azo dyve was messured at $40om

314 Ton amabysiz

The filter papers containing both PWL, smd PAG ¢ santples were exiracted and subjected
o iom Enstysic as per stEmdands. The Slter papars wese dnvided o ooy fragmends s modsiemed
with isopropano] shishthy before exracdon since the filters are hydrophobic. Faother 25 ml of
deiomred distlled warer was added and somicated using an ulirasome bath for &0 mom at $O0°C.
The samples were then Eept overmisht afier somicsbon Fomhermoss the saniples were then
filtered wmz oylon fiter discs (Pimmm 0 43mm) and were refmigperated at 4°C mil Hothes
sualysis. The exmacted samples wene subjected 1o IT o znadyse the lons (Emions and cooons)
presant in them:
315 Polvoychc Arcmatic Hydrocarbons {PAH) analys

Filrer papem were Onf Ify pieces mine scizsers and ransferred o 2 100 mil beaker md 50
ml of Dichioromethane DM (GOHPLE grade] was added The sanmles were exracted with
DA wzing an lmasovac bath for shomr 30 nimates. The exmacied zanples were filtered wath
Whatman filter paper cootzinine 2zm Anhedrons Sodinon Salphate Afier filmanon. the filirdte iz
Cconcenmated using A rotary vaomun evaporaior to Jml fnal vohme Solid-pheze exracion may
e ed 1o clesn up the ingumite: of @e sample snd reconcentzied m o3 oy evaporator. The
samples were analyzed through GC with conditions as mjector S00C snd FID tempersture 3200

126 EC & OC analysis

This 1z a thermal spnoal-ramenyistance {TOT ) method that specintes carbon I parpounlams
mater collected on 3 guerz-fiber flter moo OC, EC. and OC. In the firs {or noo-saadizmne’
heatnz staze, orpanic and carbonate carbon is denmelhy desorbed Sorm the filter under 3 few of
halim witdh comrolled terperanire ramps. The cven s then partially cooled and the eriginal
fiow of helium: iz switched to an crddimns comer gas (He'Ok). In dhe second (or oxbdzing)
haxting stage. the orizinal elarnental carbon conponent phes perolvzed orzame carben formmed
dumng the first heagns stape are codized'descried Soin the Oiter wath another senes of
conTolled temmerature r=nps. All carbom evolved from Sie cample 1= comveriad w0 00 I oan
oudizing even emedistely doamemesm Som e desorption oven, sud the T, i converted o
methane (CHY) by 3 methanator oven before being meanimad with 4 flame lonizaton detector
AFILY). (hbips: miaw3.epa. s Tamen | fles ambiend pan T 5/ spec B THOCEIC SI0E pif)
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2.2 Result:

221 Mays concentration of PAL, and AL .

In smrer momitonng, the mesn nss coacendations of PA), pargcles o all 13 samapling sites
were found o be in the ranze of 74-IBduem® with the highest concentration of 184us'm’ az
mine rescws site and lowest concenmateon of Tdugmr st Bastacaola wmite, Also, the mean mass
concentration of PRI pamticles was fomnd im the mmze of 49-117pgm with the highest
concentration of 117ugm” and the lowest concentraton of 49ugm’ recorded at Harns and
Lohapatti site respecavely.

The mverase concenmanons of PA, and PAL o I o seasons are desanibed in Tabde 3.6
and 3.7, Peesulis revealed thet the svemze concemrations of PAL | are within the prescribed Lins
of WoEF potification gmadelines for coal mine areas In the czse of PMM. ., there is mo Gomt
nofified stamdard for mining aress et m the case of buffer zones. Mational Ambient Adr Chaakity
Standerd. WMAAQS, 8 may be gpplicabis. The highest PAL, and PhY o concenmanons weme
foumd In Mine rescwe and Harina (Figare 3.2 and 3.3)

Table 3.4 Average concenirabon of PR and PAG < m Svmumser of Thana Coalfield

Aweraee Concentration (1g2/m - Somimer
Memitoring Sides [— =
Site Description | PM,, (nzm®) PAL . {pg'm"}
; Core Zane 1337 49,42
i e {§3-203) {4437
Care Zone 1848 8343
&lines Besous e — &
(122355 (53-205}
Care Zone 141 4 80.01
Eatras
(100-214) (22-150%
Core Zone 156.8 63.0%
- (130-303) {3000
= Care Zone 113.:1 62.84
Moonidn (B0-153) 3480
Core Tone B 6222
Patherdsh
(50-119 3791
Core Tons a2t 6285
Bastacola = —
(2 =205 {36-048)
s _ Buffer Zone 15735 7437
oy {113-222) {47-103}
e Buffer Zone 177.7 1173
(T3-265] {#2-179)
_ Buffer Zone 141.7 10589
Bruil (83-241) {24-161)
. Buffer Zone 1223 7605
et (E2-139) {18137}
e Buffer Zone 1134 11098
oo @1 e150)
Buffer Za 144 4 3n13
Mgﬂ!ﬂlﬂ ind o I
(24:235) 3-8
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Figom 3.2 Avereze concenirzstion of PAL , and P, . m TCF remion in smmes comprared o
BLA ACHE 2008

Tabla 3.7: Aversee concemtranon of PA,, and PAE « in winter of Thanis Coalfiald

; Comrenirstion Winter
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Whesess in wnnter mondtening, the highest PR, msss concentration was fomd o be
332pg'm’ at Bastacola site (exceading the prescribed hinut of GSR T42(E)) along with other core
muning zopes like Mines Bescpe, MMoomdih The lowest awverage concenfmaton of PO, was
foumd in Fatras I {Tahle 3.7}

150
o PRATOO e

H PR S Wnber

(e

J}_.Q*P,,f"f”f fﬁf*”ﬁﬁﬁ#’f

KARTITaTing Sits

Figmre 3.3: Averags concenration of P,y and PML « I TCF oo dunmne Winter compared o
HAAQS (2009)

331 Flemental concentration of A, and P, . In summmer

The dipested sammples of P, snd PB: 0 pesticles from all the 13 ssopling sites were suljected
10 estimate the alements] commosition wimg ICP-CFES. The malysiz of Py, pamclss yields 11
different clements swch as A1 As Cd Co, Co ML Pb, Zn Fe and Cr. Somilarly, the samples
coniaming PAL ;. parficles revesled the same elemenis as PA{ . It was observed that A1 snd Fe
were found to be higher for both P, and P,  parocles. Al is the most shondsns slement The
concentration of Al was detected in the range of §.32-14.62ug/m’. Maxinmm Al concentrations
ware fond at BiOCL colony, Parbatpar, Haring and Backgroumd  The concenranons of Fe and
Cr were esimated s (7E-7T4usms and 0075-132psm3 respectively. The hishest
concenrations of both Fa (7 T4ug/m3) & O (1.32ugm3) ware foumd =t the Bastscola site Fizmre
34 Somlarly, m the case of P25 particles the concenmatons of Al (4.87-144Tugm3). Fe
(0411 TTpem3} and COr (006621 Tpgm? ) were foamd hiphes than ocher alements. For PAD S
particles, neaimemn concenranons of Fe {11.7Tugm3) sod Cr {21 Tugm3) weme obtzned st the
Wipe Baesmme site snd Al (I4.47ug'm3) af Eatrss. Simce the elements mch 3z Al Fe and Cr
possass higher concenrstions m the PAIY alementa]l compositon, A1 would have been smmitted
from moad dust, wheress Fe wrould have been emitted from the re-sospension of dust contamming
deposits fom the emissions of vehioulsr and other anthropogenic acmvites Fioore 3.5,
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Concentiation in PML0 g/ m3| |
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Figure 3 4 Metal concentration of P, m the surmmier sesson

Concantration In PM2.5 fug/ma] |
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) I | _
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Figmre 3.5 Mewml conceniranon of T, « m the smremer season

223 Elemental Concentration of FAL ; and PAL o in Winfer

emission specmoscopy (ICPYDES). For the sir quahry sssessment the concesfrafions of 11
alements ie Al Ac Cd Cr, Cu, Fe, B Mn Mi Ph, and 7n in PA. and DAY « samnbes. were
mezamed Armemz all the elements, 4 Fa and ¥ ooncenmatons were fomnd consideraibly b sher
for PM,, samples in the wintsr season A1 was cbserved in the renge of 2.02-10.77ppm3
followed by Fe (0.75-026ugmi) =nd K (090-41%ipm3) MMvomon Al concendraton
{10.7Tug'm™) was observed as the BCCL colony, followed by Lodhna (10 20ug/m™). The Highest
Fe concentration (3. 26pgz'm ) was ohserved at Bastacola while |:-1'-.l‘5lpg-'m‘} at the Lodhna site
Thizy mey be due fo velvoular envssions, paved roads. constction dust coal comboston soil
duest, afc. The concensranon of As. Mi Pbowas found within the Linrits of (CPCH standani: The
remsiming elements i e Cd Cr Co, Mo, and In were foumd very low (Figure 3 6).

Similarly, in the case of PM:: samples concentrations of Al Fe and K were detected
higher than other elemenss. The concenration of Al Fe and K was obtained as 0.11-2.91pgm’,
€.05-1 93ug/m® and 0.08-2.12pg'm’. For PM; » particles, maximmem Al and E were fiound at the
Mimidih site, which were 2. 81pgm® and 2.12ugz/m’ respactively. The highest concemration of
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Feie 1.93pg-‘nfum5:hndaﬂﬂ Lodhna site. The concentrations. of all other analysed alements
ware low (Fizme 3.7}

From the alemental smalysis of the sormier and winter seasons, it wes observed that the
averagze Al concenmaton obtsined was e in the summmer season then in the winder season. In
conTast, the average concenTaton of O was more in the winter season.

]
o}
4

Lol

=

|

LI ‘_T LL l, ||L L15

& & ?’ﬁfﬁjﬁfﬁﬁﬁfﬁfﬁﬁ

| i ll:l.‘.- Hla Wi miy l fir WK WP =R EED. B

a

Concentracion in FMLO {agfma)
(e

Fizure 3.6: Metal concentranon of P m winter sesson
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Figure 3.7: Meml concentration of PA 2.5 in wintar seaton
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3.3.4. 50. and NO, concentration in ambient air in the Summer sesson

The mean sverage S0 concentration m the smemer sescon smong all the monitoning
staticns ranzed between 11ps'm’ (Haring & Bastacols) and 24.5ug'm’ (Moonidih), being well
below the threshold limits of B0pz'm’ (residentis] or induswial). The S-hour averspe NO:
concentrations were between 103 pg'm’ (Background) and 40.9ps/m’ (Lodhens), well within the
standard limits of B0ug'm’ (residential or industrial) Figure 3.8. The 50 in the residential aress
may be received from the open buming of raw coal and other domestic mnd commercizl

s

. W g
-]

JE1
'“III l lll' lI

LSS 4SS

| Lecathm
== E— vy

callananantnns
q,?ﬁ " ﬂf &P

Locathong

Figmre 3.8 MOy and 50 Concentation of all moniiorme sites M Snmmes season
135 50 apd NO: concentration in ambient mir im Winfer seasom
The mean concenreion of MO, aad 50; m the winter cepsom was foomd below the
threshold limit ie 80uzm’ The concentrstion of SO was below 10usm’ in Esrs BOCL
colony, Mine Rewme Hsciacola, Todhans mmd Momidih Bacteools snd Blmli site has a MOy
concentration sbove 10pgm’ (Figme 3.9). & has been observed that the concentration of 190
amd 50, o the winter and smmmer sessons were below the stemdard limegt Bag the aversse
concentrzhion of B0, snd S0 in the summeer sesson was higher than in the wmter sageon

ANNEXURE XV

Page72]| 218


shubhamsingh10b@gmail.com
Typewritten text
ANNEXURE XV


Firal Aeport

A, N0y (pgfma)

EeBEEEZE R

[~

o
@%E-
e
B
gy
%
e .
“
%
A
sy

Lecwtion
=
i

L
B 60
: E 51
g b
= 0
T ap
1

i | I |

ﬁifgﬁ‘;‘qf' ﬁff ﬁ#ﬁ?

Figmre 3% Wk and 50,y Concentration of 51l mooronme sibes m Winser season

336 Carbomaceons AsrosolEC & O in Summmer

Drata were glstaimed for foor OC factons (OCT, OC2, OC3 snd OC4 m He strocephers &t
140, 280 480 and SBO0PC, respectively) and thves BC fractons (BCT, BECT amd BCS in g 2%
02 0E%s He stnosphere st 580, M0 and §40°C, mepectively) The IMPROV protocol defines
O z= OCT +0C2 +10C3 + 0C4 aned BEC 25 ECT + BC2 + BCS: The mass concentratfion af
organic mater (Ob) in the atmosphers was estimated by mmloplying OC by 1.6 {comermsion
factor for urban sevosol). The todal carbonaceous aerosol (TCA) was caloulased as the sum of
O and BEC. The highest concenraton of O and BC in P » was fomnd in the BOCT. colary
gt ie. 37.85 and 42 33pz'm’, respactively, and the lowest OC concentration was Iijﬁpgrrf
and EC was 13.08pz/m’ in Smdn site In comparizon, the concentramnion of OC (673 5ug/m3) and
EC (BL6Tpg/m'} m P, were hugher in the BOCL colony mmens all the sites. The lowest OO
concentration a5 17.95pg'm’ was in Bastacols mnd BC in Parbamme ie. ]j.ﬂlﬂlf.l.gﬂ::l:r {Fimare
3.8y

317 Carbomaceons AerosolEC & OC in winter

The mass concentration of EC and OC in PM, , and PAL, , sre more sipnificant than 100p=z'm’ and
Toup', respectively in Bastacola, Eatres, Mine Fasone, Backprowmnd, snd Sindri. The highest
concentration of BC in PAM.; snd PM, s was observed in the Sindri site, whereas OC was found
higher in Sindri and Bastacola OC comribugine to PM, mass concenstation was lowest n

Pag

ANNEXURE XV

e 73| 218


shubhamsingh10b@gmail.com
Typewritten text
ANNEXURE XV


ANNEXURE XV
FFI'H.I‘!EPI:I‘I:'

Harina followed by Lohapatd mnd Patherdih. In the case of PM; o Parbatna was found to have
The hipher mesn concentration of BC and OC m winter were likely related w the influsnce of
emsiczions from residentis] heating {in addition to affic source) and, on the other hand 1o the
umfavouraiile meteorological conditions leadme to more excellent dispersion of poliatamt in the
amosphere duming this season. Elemensl carbon is emited directly mup the smosphers durme
incomplete combustion emissions, sach as motor vehicle exhmmet fie] buming snd bicmass
bumine {Figmme 3.11).
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sites witich followed the incressing order of Na' < Mg™ < F =K' < Ca®™ < €T <M. = 50,"
< MOy Tt has been cbserved that S0, M0y and NH." ions were present in shymdant in PM;,
mass concentraton, and concentration of MO; m these sites conmibutes maporly to PR, Tons
conoenireton Figme 314,

The ionic composition of PM: 4 comprises mainly of 504, NOyv, €T, NH,', Ca;' md K’ jons.
Locstons such s5 Bastacols sand Parbatpor heme ogher concenirsion of ons compared o
remaining sites m following ceder: Mg <MNs” =Ca' <K <O = MEL' = 504" < N0y, The
same irend hes been chserved 1o, S0.*, MOy and NH," jons contribute mamiy m PM: ; mes
concentration. The aversge concentration of 50, md MO, in winter was ligher than in

Concentration of Amaen i Py |kg/m3)

Ef wmi{l @D EEOL EEO

L.
o

n.ﬂ_n: |_J
xﬁfﬁﬁfﬁ;&ffﬁﬁ

& EMa W BE EMg Wi
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P,

Figure 3.12: Amion snd Cabon conreamsnon m PR, in sumumer
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Chapter 4 Receptor modelling

4 1. Semrie Apportionment

The source spportionment smedy was camed out o identify the podential somrces
Consrilngting to the particniste matter of serpdynamic size Jags than 10 pm in the Theria coalfield
{JFCF) using A recepior modellne sporoach. In recepior modelling, the particulate mettar {PA0)
charpcitenzation m tenws of mets] fons, elementary and orgsmic carbon profiles is stetisticalby
matched with that of varnious sorce profiles m the smdv ares For the soumce apportiommest
smady of JCF, the sves i= dvided meo varow: zonss (ufer, core smd back sronmd zone). And the
arohiant L. chamctenzation otamed from the nmilople momtorine locstions in the sody area
15 confiated and compered with sowrce profiles viz mdostnal (cowng md bog-mimne) aod
allied indnstrial activite:, fansposmbon local vehioder movement snd domestic foel (oos]
wood bormime, etr ). The chemical mazs halance (CAEB) model EPA-CME v2.2 i one of the
seversl Tecepior models and 1= most tosted for cosme and fine parboulste metier zource
apporaomnent The CHE model esbmates source confmibatons vy detemunme the best linear
combinaton of enussion soarce profles and the chenpical compesition of amident partdoulas.
agosol and volstls orpsnic compound sareples. The stedy is shudying the spportonment of
particalate mather i considered owing to the namme of hish parmoulate mater polluhion in the
snady ares. The soumue Spporoomment smady is nsefnl for devising an effecove acton plan foo
shatement of emssion load in the mgon, therdy the mgon's evemll ao qmelity can be
trmroved

Tharis is one of the =zhit boecks m Clesnbad and is the mein soece of metsliorgical ooal
in India, snd i5 termed as the poweshonse of the counsry owing bo its best quality coking coal,
which is required by the stesl and other industries m India Dhanbed hes betwesn 2373737 N
and 24°4" N Iatimde and betwesn 86°6'30° E and 86°50" E longjmde with m sverspe alevetion
of 222 m T= peopr=phicel lensth edendme fom MNomh to Scuth, is 43 miles and widh 47
oules, soeiching scross East o West T sheres it bowmdanss with West- Bangal in te Eastern
and Southemn parts, Themkes =nd Gimidih in the Morth, Bokaro m the west It is the sdwrinisrsine
hesdgoarter of the drismct and Dhenbaed Imicpal Corporsmon (D)

The zir quabizy stams i determined by dividing the shady area mio backsromnd, come, amd
uffar zomes. Thirseen sites were selected to Tepresent various regons, inclnding tamp referencas
of backgronmd sites. The sampline lecations are shown io Figume 3.1.

411 Chemucal Mass Balance (CHIE)
A reasy balance equation can be wiitten o accomnt for all the chenmeal species i the
samples as conmiiumons fom mdspendent sources:

€, =EmXa, &1

= the concentranion of species 1 measmred af 3 recapior site (darived fronn the chenmics]
analysis), X; 1= the i elaments] concentration measared in the §° sample, md m; is the airbome
mass concentranon of material from the j* sowre conmbatimg o the i sample. The term 3, s

T O
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inchaded a5 an sdnstnent for amy gain of loss of species i benaeen the soumce and recepior. The
e is asamed o be ity for mest of the chermdcal species.

The CMEB E.2 soffwsre (USEPA 1007 i3 wsed in this sady. It is windows-besed sofiware
ihat requires impnd dst oo @wmbient (3t receptor bocatoms) and sommce profdes of B
chamcterizaton. The modal mms nadnpts iferatons o pronids optmenn soodness of G aoons
the sounces and recepiors and venfies the model with vanows checks viz Chi-sgoare stadstc, -
tests, masy percentape amd comelstion coefficens The following sssumptons should be
nndersiond before proceeding with the CAE mmalysis.

The CME model azsiroprons are;

s The concenmaton of emissions wemces 15 constam thromshow smbient snd source
(R

o Chenucal species do not react wiih each other (1.2, they add hoearly):
e Al sporces with posennia] for commimmng 1o the recepior have besn pdentfied and have
& The mmuber of solmces of SOUTCE Categories is bsgs than of egusl 1o the mowher of spacias;
o The sonmce profiles are hoearly indspendens of asch other; and
o Misgsurernent incemzintes are random, unoorrelaied. snd nonmally dismibuzed.

The followings steps are followed for nmming the CHIE modal:

o Jdembficznom of the conmbunng emizsion source Types besed on prinsry sorvey and
emissien mvenory dam colleced arommd the momifonnE s

& The selecoon of chamcal species o be mchided m the CHE modellmg colmmlanon 1=
based oo the Central polhution coafrol board (CPCE) mndelines,

» The sorce profiles with the fracdon of each chenical species and Mmesrtamsy ars
withdrawn from the SPECIATE 5.1 datsbase. SPECTATE 5:1is US-EPA’s repository of
orzanic zas amd pamoulate mester (PO spedation profile of air polhimon sources.

« Ectmste smhient concentraton {embient dats) is based on chermical analysis of the PR
samples collectad at the respectve site donne monitonnes The umosrminny of the
chewical species is mamly based on the memunent MCEMImMLY.

s The CWE 8.7 mode] nm provides the sotumon of the chemical mass balance semiatnon

For sounce sppordoomens of P, CMB 82 softaare (USEPA 1997) provides mmny
goodness"s of G tests o venily the acomracy of the modsl The normat chedks, 2= specfied m the
mamual by TISERA (1997 o accept the mnde] are; t-stapstcs 12 sonme conmbmnon dividad by
the ermor of source conmibation should be reater than 3, ¢ (chi-square) is the wetghied sum of
squares of the differences berageen caloulsted and measmed fiming spece:s ConCEnOROORS
dvided by the effermve vanance and the degress of feedom i should be less than 4. The
waizhins 1= wversely proponuenal o the sgusres of the precizion in the somEce profiles and
-arvhient dzm for sach species. Ideslly, v would be zeto, dere would be no difference betwesn
caboulsted and measured species concenrations, The 3 Tess than one indicate a very pood fit for
the dars. Values mrester than 4 mdicate that one o7 more of the fiting spacies concenoabions e
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nor well-explamed by the smrce conmimon esomates {SCE). The source conTimmon eshmate
approxmzwes te ioml mess concenraton wihich = 3 comeemient chack on the Ywmss aplaned
wahee. When the SCE is lacs than it standard evror. the sounce conmimution is mndstectable. Tao
of thres omes the standard emmor may be mken as the opper Inut of the 5CE in this casza
Azsming that the emors aze normally disoibated. there i about 3 #§% probabilicy thar the mue
somrce conmbubon s within one standard emor and abowt 80 95% probabilEy thet the e
concentriton is within taw standard ermors of the 5CE.

F i5 determined by tha linear repression of the measured versus modal-calculsted values for the
fiting species. B ranges fom O to 1. The closer the valme is 1o 1.0, the beter the SCEs explain
the mesored concentradons, When B 1z less thsm 08, the SCE:s doss not explam the
oheenmnons very well with the given wource profilas. The percentame mss explamed shonld be
between 3095 and T2y the rabo of the computsd and the measmed concenimmton of each
element {0 rzio) should be close to 1 and BUT matio. te, the rano of tesiduals to nncertamnny
should be less then 2. As the moded requires the somrce conmbaution estmmstes and receptor
CONCEnTEtons M ambient e, the significant somces I the ares nead o be idennfed fitst. The
imresdgston of sources of PMy to be accounted for m the CAME model is carmed o using
NN TIVRIToTy sidiss.

4. 1.1 Source profiling

The Chenneal profile needs o be developed for the ar-polluing source a3 mpan 1o the
TeCEMor-onented source spporbonment medels ke CAEE.2 (chenncal mass balance) The TLS
Emnronmentsl Protecoon Asency’s (EFAY SPECTATE datatese and several sodies carmed out
1 other part: of e world provide s extensive collecoon of sowmce profiles. The source profles
required in this shady are extmacted fom SPECTATES. ] the datghase.

The wparce of the pargoulsfe matter in JCF accomparies variows Coal handlime aoivites
sch g5 opencast coal mining and i associaied aogvimes, themmal poower stabons. auiormobiles,
geneTRior s el bumins constmonon acoviges, domestic coal, coolong e oming, e amd
even the backgroamd conmbabdon of nsmral dust (cneml onging comot be moled ou,
partdubariy. m the zones having locse wopsoll (Blov md Sineh 3014% So the somces profles
conzidered here are coal dmst coel comboston, moad dost hesvy vehicle diesal lisht velicle
gasaline er.

413 Ambient profiling

Ar disnEsed m Chapeer 3, the samples collected from the sampling locaton mmdarpo
chemical chemacterzanon The spede: obimined from the chemical mnslyzizs nsed In awbient
profile soucneme and the unceramey is bazad on the memmisnt,
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The overall methodalosy nsad in the sparce sppordonment smdy 15 depiced by the flow diagram
a5 follows:

Emizsion fedor from " Emiggon Livenhiry and
FPOR pnd far ARAT Dite bass *| ‘=turoa Incatian {Ste Salection |
-
Watarclegical condtions | dispertion
{Lipsind and dow wind, F Mosdebng
fting beight, Stabilky, ]
Temparature, Humidog

A et Mol
Manterng V| Cabbration
Tmipae o smbisat
oonoenbretion
3

=TT Chesmacal Th arnctorization Feraptne Modzlng
Prafifng aF FAIL D and FRLS [US RS CMaa T]

[ ]

4 -
g

5 Y v

Soupch ABportonment [riwrpratabion of _J st Bt
FrALO and FWI 25 2 Model Cutpigs mir iy o
usirey. S EFS, (MEE.2 [Disparsion/ renagerant [
Racapior Mockls) sretagies

Figura 4.1; {General methodology follewed @ the sonmce apportonment smdies

4.2 Fenlts of the Chemical Mass Balance

ChIBE. 2 15 perfomed for all the air quality monitoning locadons. The sismficams sonrces
in the arez ame idendfed frst based om the Seld simveys The penersl camegory of souroes
inchaded in the mods]l for all the sites are composites of 21l the vehimolar somrces, domestc
combnsnon, read dost, sgnouinesl waste bomme. ndusmees, ec (Soomaryoof relevamr sic
gquality studiss from major Indiam cities is grven o Tahle 410, However, the choire of sounces
vanes concemims the acmabes prevailing in the ares and CHE model performsnce, A sinnlar
approach also applies 1o the selecion of speces. Efforts wers mads 1o mclnde a5 many species
the model 2: possible. The choice was, however, resmicied based on mnde] perfonmence. The
sgurce conmibuton: sre shoan o the following Fioares 4.3 The CWE mode] perfonnence wit
TESTECE 10 VATEOUS souECes s shomm m Annesoore 1

411 Domesfic combuston

In the summier sesson the foremost endssion source was domestc combuston for P, and
AL .. The donestic combarstion percentaze was observed at 22% and 25% for PAL  and PAL ,
in the sureEmer sezson In the winter season, domssne combuston contrifnmbon was the second
most perrentage conmitasor for P, and PA: ¢ The B0, percentage wes 23%0 whils the PAL .
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PETCENIASS COnTibunen was 28% m this sessom. The higher conceamaton of CF, ¥, Cr. and Br
I md B oare the markers of coal-noming and wood-orming (Fam et al | 20209, Hizh Br alone
with €1 saggests the confribubons ot ooal combuston

4.1.2 Industrisl Emizsion

The indusmial combustion percentsge conmibamon observed 16%: m P, zod 13% in FAL . @
the smmner sesson In the winer teascn. comtmnmion to mdusties 15 determined 1o be 15%: m
Pidy and 24% i PAE . The sumedsnces of elements itke As, Zn Fe, Cu Cr, Ph, md 5 mdicate
the mdustial source’s emdssions Fommar ef el (2001) wsed Cu, Mo, and 19 as wacers for
induosmial ermissions in Mumobai Sharmes et al 201400 wed Co O, Mo, M Co, and Tnoas
indusmial emission wacers for metal manufacnming plams in Delhd: Folshresths ef al (2004
uzad 3 combimanon of Wi, T Fe snd Cr 2z 3 marker for constmechion acavibes in Asrs: snd
Eoarer al. (20000 used Zn, Co mud Mi a5 mecers of salvandeme, metalborsy, and elecooplating
incdhsmes while Cr from tamnery mdasy i Kolkats.

423 Coal AEning

Cpencaz: cpal mumme acovity comprises besvy-dny diesed wekicle ussge.  blasine, Coal
handiingz and overborden manazermend Chmng the sanmier season the cocl punmz acoaany m
Bl amd PAG ¢ s observed to be 8% mmd T9o respecmvely while m the winter seasom it
commibuses somewhat 48 and 5% in PR md B ¢ respectively

414 Tramsportation

The overall mansportation contmbuton is 25% for PR, snd 32% for PAL ., In the sumomer
season In the mimser sepson. the TADSpOTIAEON SM0ssion Conmibumon s exanunsd ar 16%: for
BA, and 18% for PR, . The OCEC rano s a convemsnt disgnastc fool fior imvestzatng the
sanpling site and its emiscion spEces. I the present snedy, the OCEC rano shows sipuificant
seasonal vanatoas for a coarser facton of P than for o finer facoon It 1s well established
thar O EC reto vales betwesn 1.4 snd 4 indicate envszions from gesoline catabyst vehiclss
and 0.3 to 1 sugzest diesal velicle emizcions (Amaie of al., 2016, Cezart et al, 2018). Azssssme
the raoo of nss-E+EC 1= another diagmosoc check for estimating the relamye loading of
vehirnlar epussions. whers ns:-E+ 15 A mon-ses-sall weser-soluble potzssinn won (caloalated as
E+~ 1200a+) [Andrese and Merler, 2001,

425, Secondary Inorpanic Asroso

Dneing summmer, the secondary inorganic serosol contribumion to P, and PR, s is shout §%% md
18%, respecively. Secondary inorramic gevpsols conmipumion foumd inwinfer is s 14%% amd
174, respectvely for PAI. ond PO .. The secondsry morgamc serosol somrce is & high
concentaton of mifrste (MO sulphate {5047}, and ammomiem (BHS). These sscondsty
products are fommead m the sonesphare. hane srmifred aither by nanral or anthropozemc somoes.
The oxydsfon of MO, fomms the secondary mimare I is Svouwed by low tempershms (11 et
Al 300, while mgh temperanme and smons sols mdianons fsvour the fonmaton of secondsmy
mifales throush photochemical reactions (Senfisldand Pandis 2016) Secondsty inorzsmc
serosp]l fommaton fom precursors (50 and B0 ephances the pollobon omden over the
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yicmify. Biomass bormine the pressme of metfal maces (Fe, Al Mn Fn Cr e from vebicnlar
of indeial ennscion play a key role o pewwralize the oxides of mimogen apd suiphar snd doe

4.2 6. Agricoltore

The agnculnme conribuzon observed fhat 3% for P, aod 2% for PML . o the smdy peniod
mm;ﬂﬂmmhmemzmsmﬂ]emﬂnuisﬁamdﬂiﬂiﬂthm
BAL . mespectvely. Asmculneal acovitiss conmiane smmennm o the senosphere (Paod and
Hamson, 2017; Fain et al, 2019) The OC and EC sre also simmificam agnowineral actaty
soamrees {Foam and Sarnm 3011 Sharms e al 3070 Ga).

4.1.7. Open burning

The conimibarbon of open ienine m the smomer season s 5% for both P4, and PAL - Inwaober,
the zarbape boming conmibumon is &% and 2¥a for PAL. and PAL . respecovely dorme stady
e The abundsnce of racess like K' . Po. Brand comsider-shis O marks this gathagebiomass
biEning smmce. K and levoghicosan are globally emploved as bicmsss bormine markess
Biomass consists of residentsl md agmoulnmal wastes, posi-barvest msidue, cow dumz dry
lemoes, fuelwood, =d wildfre: (Almeids ef ai, 2006; EKhare snd Bamok 2000 Shridhar et al,
2010, The OC and EC are glso oaced msipmficans smonntz alopg witk K+ indicating the
hiomass mning emastions (Cesan et al, 2018; Shanma et al 2004; Txin et al., 20180

4.1 5. Foad Resuspension dust

The re-susperrrion dast is 5 sipniScant conrinsor to PAL, The contibadon of reoepension
st 5 dorne the semmer seacpn 12% while m the winter sescon the emmizcion conmbabion s
1090 for 2L, In the summer sexson respepension dust's conmibation is higher becanse of the
high wand velociny mmd dry condiion The lower percentame conmibnton of road dust to fine
parnculace mamer i armiamed o sabstensal read st peooalste:s o coarss mode. foumnd in other
smadies (Campta et 2l 2007 hissn et al, 2015 Coasts] elements are sipnificant consanients of
atfporme =il and meesEpencion moed dust Gezerslly, they comminms o coarse despenls
mchading Al 50 Ca, Ti Me Fao, and Ma used 25 macers for soil dust or custal re-suspension
{Lawazh er al D)5 Bemum et al 20010 The matker elements that heve been wzed in Indis Sor the
ideatificanon of soil dust mchade Al Si Ca. Ti. Fe, Po, Cu Cr, Wi Co, and Mn (Shamma ot al.,
2017 Co. Zn and Ba are sssoctaed with road dust/re-suspencion dust due to the relesse of
these prarker eloments from cars and non-exhagst sources

419 Ciher emission Contribowbon
{rher area soumces conotbmied mothe sumer seazon is 12% fox PR, amd T for P24, . domins
the smdy period. Inthe winter sexon. ermdssion comtribaon &= 14% for P4 and 9% for PAL .
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4.2 Inference:

The recepror modelling (CAE]) results (Fimare 4.3) revesled thai the frenmsport sechor and
domestic cotmbiston zre the predoninsnt smdssion smTces conminsins to the =ceptor levels.
Dhming the semmer season, the conmtrmon of the Tansport secior was finmd mesmmaem o bodh
BA, (25%5) and PO . (3074) Sollowed by the conmimmon of domestic combuston {17% and
23% for P00 & PAL . respectively) WWhile in the winter seacpn the contribution of domesric
combton ouinms the conmibaton of the Tansport secior. Dirings the vanter sesson, domestic
combustion has commimated X1 (PWIo) =ad 28%: (Phl ) wheess the Taospon secior bos
conmritamed 16%e (PAL ) and 21% (FAL o) of the total envission

After manspon sector and domestic combuston. Industs] emissien (12% of PA) emission) and
F.oad Fesuspension {12% of PAL, emvssion} followed by Coal mming scivity snd secondary
inorganic gerose] formaton (both 3% are commbuans majorly to PA, emission at receptor
dumng the ETmes seasom

I P, . sormrce conimibuiion, secondsry morramic aerosol fonnaton commibuted resjorly (16% &
15% In suremer and Winter sagsons respectvely) afier domestic combuston and Tamsport secior,
Secondary mormenic aercse] fomadon fom prearsers (S0: and MOy enhences the polhibon
bumden gnver the wEoniny. Biomss: ienine. the presence of nwiml maces (Fe Al Mo Fn Or efc)
fromy vebionlar or indusial emizszion play 2 key mole to peuiralice the ooddes of nitmogen and
snipleir and tnas mises the amemt of secondary morganic ssresols I the amosphans,

Iwineirial actvity conmibated 12%: and 11% of totml FMM load m sunmmer and wintes
respectivedl bat in the case of finer dust (PR 4), it coambuted 17%% in the wenter sa3som at the
recepion level, Thic may be due o the calm winfer conditions that allow finer dust (PME ) 0
sefile near o growmd then that of swmrer conditions that allow more drbulence nrvins m the
amcephers.

Pioad re-sepension of dust comrieges signiScantly o PW, boad af receptor both @ sumomes

(2%} and in wimter (3%3). As these sre lazper and hesvier particles. they conmibuge to P,
fracton and are not found in DAL« fracton at the recaptor,

Afrer the coomibution of the indusmial sector, codl-mining somyany contmiured arommd 8% and
%% of the total PA. receptor dust Toad dunne smmmer smd winter respechvely. In the cese of
PhL o chast loed af the recepor, cosl-nomms activity conminited 7% and 5% dunns smmmer amd
wimber respecively.

From the results and anahy=is of recepior medellins, 1t can be simmensed that mifisston and
aAbarement of e enpisions Som domestc combuston sad Tanspornt secor Aloas may reduce
receptor dust load by 0% (approx. ).
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Table 4.1: Summary of relevant ar quality snadies Tom major Indisn cipes

Area’Location

Particle
size

Spurces

Elements and Ions

Reference:

Dhaling

Phiy
and
P

AL Mz Ca 11 Fs,
Cr. Mn 7o As Th,
Br, M. F, CF, MOy
SoxT. K, NH.,
and Mg’

Jam er Al
2020

chest
mzaoline  velucls
Thecal sehicls
empssion.  Unpaved and
paved  r1oad Emission,
Biom=ss burning, I PG stove
STESEION. Sobid finel
enizsipn, Fermois and steel
Fabricaiom @md —welding
ennssion,  Hespsena  stowe
ETMEEE0T

ETNESEhOEL,

Az Ba Cd Cr, Co
Fe Mz M Mo,
Mi Pb, 5r, 7o F.
CI, NOw, POy .
S0y, Ma, K
Mz and Ca™

Falaiarasan et
al. 2018

Dealiyi MCE

B F

Trost constuchon, Wehicls
enuzsion, Hiomass Bimme
Inchszmial s
Secondary  Pollutspis, DGy
Seis emission,

AL %, P, S, CL Br.
V, Mu, Fe, Co, Mi
Cu 7o As, Ti Ca.
F. I, MO, Br.
N0, SO, Ma'.
K Mz and Ca™

Beport Mo
ARATIS-

1T DHL-2A-
HCE. Final
Bapom
Anmast 2018

2

E’Eiculm’enus&mn,ﬂinmas
lrmime, Soi dost, Fossit
el combusoon, Sea salt
Indhesirial emnssion

Mz 5,
Ca, Ti,
Eﬂ.B:
F, CT.
K.

Si
Cu, M
Cr,

§E“Fﬁ
?:.‘HD

_a_s

ﬂmln-a

Jaim et Al
17

Magpar

Dis zets, boomoss nmmng

renppended st secondary
sarpsol snd mphile soumces,

AT Ba, 4, Cr, Cu,
Fe. Mg Mu, Ni, Pb,
5, Zn. F, LI,
Oy, POs", 504°.
Na', K, Mg and
ca™

Prpalatkar et
al., 2014

P, ,

En-:khLupm-:e:s sieel re-
DroCessing

mdesmes, biomass o
metallmsical iz tmial
enmgsions and coal barmine

Al As Ce 04 Co,
Cr, Cn Fe, He KL
Mz Ma Mo, Ma
Ni P b Sk Se W
Zn Pa'; K Mg
HH . B Ak
N0, 50, snd
ca™

Alatawle &t
al. 2014

Eivderatad

FA:

PAL .

Wehicles
TSI STETIEI O
seCondary
secondary mimarss, hiomsss

of  dost

Ta Mz I AL 5
Ca,; Fe 1 50"
}0,, NH.'

Cumbmnds ef
al. X013
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uming, coal enne

7

Wehicles, Dz =gt
copstrsction dust. sobid fasls
emissions, recuspendad dus

Al b Cn Zn As,
%e. Br, M, Fe, Mn
Mg, Cr, Ti, Ca: Cd,
5. 5i MNa, BEas ' 5hb
Cd 5 Cr. "*'-!-D
50,7, K. NH,'

ARAT M1

BEE

Vehicles, open om . road
dust, domestc wood  coal
Dz ses.

Cr, Ny, 5.1::';:

Mg‘ 1 1'.
-ET Mo Fe. Co, Mi
Cu, Zn As, Se Cd
Zn 5b, Pb

CPCE, 20100

Nimnirai

i
N

Wood combiston. Fuel oil
combuston. kaosans
CombisOon. ipmass
umine, LG anmomnm
sulfate. AnmMonNIm DiEsE
beavy cdufy diessl vehicles
emizsiong, soil dost

Ma Mz A@ Si B
5,-CL-Ce Br VT,
M Fe Co, M, Co
Zn as 1 Ga Pl
T. Zr. Pd Ap In
Sn, Lz Se Sr, Mo,
'L'r, Cd. 5b. Ba, He,
and Ph. ¥, CT, Br,
WO, HO -, S0, %,

K, NH, Na'

Ca'", Me'"

CECE, 2010a

Veirles, T sefs, bakermes
sofl dust, consmachon st
paved road dust kerosene

A Ag Ca Ma Fa
Mr Cr Zn  mmd
other memle CT.
NOF, S04, K,
WH.' Ma', Mg

OT Misdres,
2015

M

Ph; s

Peirol diesel
vehiclas, sacondary
wood domestc wood
bumins, THr st kaozens
zemerator set  peved  romd
st 12 suspengion sodl dust

wehicles,

Na, Mz Al 5i P
500 Ca Br V.
Mn Fe, To, 1. Ca
In As Ti. Ga. Fh.
Y, Fr, Pd Ar Tn
Sn. La. Se. Sr, Mo,
Cr, Cd. 5b, Ba, He,
and Pb F,C1, Br
MO, BOy, SOy,
Ma' E'. Mz and
Ca”

TERT X4

D= - Driese] gepermors; TG - Tiquefied pemolamn gas: OO - Organic carbon; BC - Elemettal

Carbomn,
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Chapter & Dhzpersion AModelling

Al gualiny modeling mcludes. four mejor processes {3) emmssion of polucamrs, (o)
mesporanon of the poilotants dne fo mesn wingd profle (o) chemvical gemsformanon: and (d}
deposibonTenovel In the presens smdy the parnoulare mster ennsslons TEOSPOITAnon Avd
dispersion are camed oo wemE the AFRMMOD model, which 1z developed by TRERA
AFRMOD mode] estomstes the spaosl profle of polliganrs based oo the Ganssizn plome
eqernon, which 15 an anslviics]l solaon o the sfeady-site sppooxoeaton of the advecoon-
therpodynamic vertcal profiles for the sinmilstions are derived from the mespsczle mndel The
model relies on the stmespheric stabilify classes for deriving the dispersion coeffcients scross
the mmlople dimensions with respect 1o the disance sy Tom the sources. In this soedy. onby
the sroumd level concentrafions of the parnodatse matter are simmlated dunne the smdy period.
The smdy domsin emvebops the Thariz Coal Fields simated m the Tharkhand state of India. The
medndoiosy followed m the present shaiy is zhown in Fismre 5.1, The sowhramest part of the
Dihambad Ciry shares bordess with the stady ares. it dhe majority of eagasion load wsed in the

51 Wind data smakysis

The mearest TMVID (Indiz DJisteccolomicsl Department) obsermmoons == &t Pams and Folkatm,
which are approctmsts =5 50km fom the shudy area. Hence. bowry messorological observatons
required for the stedy for the AFPROD dispersion mods] wers sinndated trpash the Weather
Eesearch and Forecast version-3.9 (WEF), which &5 3 metesrobomcal mnde] that dymermically
dowmecales the global NCARTHCAR metecrolomical dam to the regionsl level dats
iy men geeat.edin). Mested domaine of grid resohifon T Iem snd dken respectvely weene Infd
over the stady srea for shvmlation of hoardy meteoroiosical varsbles nEins the WEF modsl
{Fipee 5.2) Howly meteorological dam inchedimg ‘hoth the surface varisbles swd upper
smansphens vaTizhles, wers sinnilated fior the smdy peried viz 23 Mey o 12 Time 2019 and 73
Jamasry w0 12 Fabnary 20040, represenfing the summmer snd winter seacons, respacovely.

Emission

inventary —_ | T peogra i

L=, pord ams I.lﬂﬂ."l'llﬂ-l.il:lh

SrTEY S

______ : Maximum of
__|AERMOD | Ground Lewvel

| EETS | O Concentraticns of

;;!-I:I-E-l'.ﬂln- modeiing of Frd) P# [spatizl-

o sl Temgparall

Meieordepical

mgdeiling

{beundary

condiions)

Fimre 5.1: Methodology followed in the snxdy.

The mesoscile mode] Imrerface program MBIF fh.E;ls.:-"*u.w.qxt_gm-'--‘j comvertsr ool was wed
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o comvert the inner domsin's smdded WEF model simulated metecrolozical dats imso 3 format
smitable for the AERWCOD mode]l The AFRWOD receptor grid covenneg the smidy &rea is shown
in Figmre 5.3, A Camesian recepbor gnd baving 21 rows and 21 cohmms with 3 resoluton of
2000 m was Laid for the sirmulaton of parioulate mener disparsion ‘concenmation at the ecepior
locations. Onerall there are 20 zrids o each divection covenng an ares of 40 koo by 40 Em
amveloping the JCF.

The spanal patem of the predoouiant wand prodle over the stwdy area 15 plotted using
the windrose disgrams for the summer (Wanch o Wey 2010 and winter season (Hlovember 20158
o Febmaary 20240 shown in Fimmes 5.2 and § 3. respectively. Fesults shoar that the shady ares is
experiencing the predomineamt wind (having hish frequency’ flow Som east 1o west direcoon
followed by north-west bo south-east directon duming smomer. whils in winter the predominarnt
wind direcdon is fom north to-south. The wind speads vary in the range of 005 to 1. 1m's duzming
the summer predoounsnily mothe range of 2.1 to 3 .8m's whereas wind speeds vary i the range
of 0.5 o 3. 5m's dunng the winter, predominanty i the ranze of 2.1 w0 360,

Fizure 5.2 Wndrose of e stmdy ares dunmng March-Tune, 2019 (wnd direcson blowing
towards the cenier)
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Fignre 5.3 Windross of the snady ares diming Novembar-Thecarmber 3010 (pand divecton
blome wowards te centre)

£.1. Daspersion of Particulate matter

Spatinl profles of maonnmn eromnd-leve]l concenmatons of 24-ham average values of
BM, and PAL , were sinmiated using the AFRMOD Ganssizn phone model The ennssion rafes
of parooalate mattes from ondtpls semrce types mclndine the point, line, and sres were derived
froan the feld momsonne of the ermssion mvestory. Pomr soeces mamly inchide the emissons
from the indusmies smsted o the smdy ares thar mamby me coke'tozl as the foe]l The line
sorres inchnde the enpssions from the vehioalar exheaiey Enuwssion inventory of oafhc polhimmon
w carmad our o the soudy area by noting down the vehionlar activity. The velienlar activity of
differst velnolsr oypes swch s mucks, lisht moror vehicles, thres-wheeled  vebicles,
motorbikes, e was omiloplisd by the comespondins smpszion factors for the ssomaton of
greepns pollufion. The simmanen of ennssions o all vehocle oypes adds w the oversll Ime
sommres conmiaing to the polhmon lead m the smdy area. The sres smoces mohids ennssions
from the open cost mimne empssons (mcludine all the aoovize: m the mne prenmses) and
domesic rmms (inchyiing ennssons Som cemaions beienes, open esi-ours, IRstmmangs,
chmihs buming from the shen, atc.)

The emssion: - grams per secomd were caloalated Som the sMisElon DWEINoTy SOrveEy.
for the line snd poins sources. Wheseas, fthe entiscion rares in g/'sy were caloularad for tha ares
wrarces- inchyfing maving. The:e emssion rates fom each soEce nype bave been commgmated m
the shady ares and fed meo the AFEAOD model domain for the somulaton of spanal sversge
concenimatons of P, md PA., Io the present smady, the mocmrmem GLO (zrowmd Iswvel
COnCenTRGons, in pEm ) Was sivmilated 3t several receptor grid locstions in AFRMOD domains
The AFPMOD model was mn during the zampling period in May 2019 snd Novembes 319,
Tepresennng the pre-monscon And pos-monsoon WEasons, especively.

Anabyerz of WEF modal smintared wind speed and directon dats shows that the wind i
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predumnantly fiowme fomm soath-sact divecdon o north-west divecoon  followed by the
reversdl in the direcnon, dunng the mMOMIPorings in SOIMONET. TEDTes ST Pre- TS0 Comkd nomns
(Figmze 3.5) The wnnd speeds dummes the monitering penod m o smnmer month vaned bemeen 005
amd 8 #nvs. Thimne the meomimrns penod m winter (post-monsecn). the wind predovumemthy
flowed from the norde-zast o soub-west direcoon bawvings wond speeds m tie moess of 0.5 to
F.6m's (Fioume 5.5

The wmd bloanns STom diferen: doecoons 1o the saedy aren derernuness the dizecoon of
pollmoen dispersion. The Ganssisn phme sguation used m the AEBMOD model estireates the
diffisien snd advecmon of the pollutants conceming the emission raes and meteorology (wimd
speed. direcon and sreosphens sSbility categornas): The model sinmlafed mromnoms sromsd
level concenmehion of the partioniate maer (PM,, and FAL ) m the snedy area corering the FCF
15 shoram dwowsh the =opleths. The isopleths (conpours conmectng the regons with the same
eroand level concsniration in the comtesst of the present stady) of mpdnmens RO of PR, and
PAIL o wers obsemved to formt 3 paters socordins o ihe predommsnt wind divecdons flowing in
different momitorine sessons. It is observed rhat the line sources im the smdy area have
conmiimed the mmdinmem to the surfece GLC of PM),. following the open cast omnes. The
AFRMOT) modsl ainmilated the valne of GLC of B, dus fo ine smces, open cast roiness - and
all soumces sre 927, X85 and 978um'm', mespectively, for the simmer seasoon The P
mavmann G conmibabed by the line sounces open cast ounes, and all sowces incheded are
B09, 143, snd B3Zpsmn’. respactvely. It ic evidens from the result thar the line soumces are
zignificanrly conmbaones o the overadl parnculste polluten i the shudy ares dimng smmmer
The snslyzis of the PO, and ity maommm GLC sinmlsted by the AERRMOD mode] for the
winter seazom slso folloows & smatlsr pamern as of summer. The conmibuton of line smirces opem
cast nomes and all sources inclodad are 1565, 307 and 1670pgim’, mspecovely. The DA«
maxinmm G Cs dorne the winter are J004. 200, 1167pzm’ as conrilimed by line. open cast
nunes. and 8 seomees mechadme, espectvely. Based on the anussion pmventory and the
prevalng meteorolomoal condinons Gume fhe winner sezson have M seneral conmibared 1o the
ligher parnoulate matnsr than that of the sumimer season

Pocksts of mevirmmn concentrations of P, (200-1000 pp/m’ and showd) ste observed in the
wicimny 1o roads nesrer to the open cast nines souih of Draanbad City diming the wmser (Fipare
F.5). The localisies of the high concentrations of PM;;, are Sabji Patt road asd Sudapudih orine
ares, which is reflected in the Szwe. The ares covering the Dhhanbad ciny and the nyines sinated
in the soathwe:s hanve PO, concentrations in the ranse of 200-000uz'm’'. The frinses of the FCF
hixive recorded the PO, concrewTsfons i the mEnme of 190-250pzm’. In conmest the P
concerraions for the ammmer sascen have sipnificamtly lower and the majonry of the stody sTes
heve FAL, = 100pgpm’, bowever, the arex exsending from south of Dianhad City and Sudsmdsh
miine have relamvely high PM, conpcenmation in the mnee of 100-300pu='m’ Basimara and
Sonsrdib meine swea mothe west of Dhanbad Cify have sloo been obsenved fo have high GLC of
D0, i the ranee of T00-500pgim’ .

A similar parern of the spatin] dismboton of P . is reflectad as of PB4, As the
mmnderiving meteoroloncal conditons are the ssme for both the PR, and PR < siomiations the
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spatial pattern is neary similar High concenirations of DAL ¢ (100-500uem") sre chsarved m
the soutirvest direcoon of Dhanbad City (Fimare 5.6). The madmmm (L0 of PRI, is found o
b hrgher than PALL . diming both the monitorine wessons, snd bisher concenmanons are observad
dummg the wimder season. The prevailing winser metepsology o the region has lower wind spesds
snd méwing heightz which posas an pnfnvomble simatoen for e dispersion of parioulase maemear,
hence confzmne 2 high chamee of scoommilston of sirbome pollitants. The significant
conTibmmon of parnorlate mater Tom the lins sources & observed in the stady area followed by
the ares soumces (Toml open cost pomme domesoc bomime bakenes, open eat-owms, and
Testmumanis). The locatons of the highly pollored cen be mesrpreted fom the omages shown m
Fimares 5.6 (8} and 5.6 {b) for devsme realisnr sad grass-roor beval nungaton soaieges.

Fizure 5 4. AFEPAOD prid covenng the Thana Coal Fields (FCF). The line. ares -and poim
waarces coversd o the smady are indicared m red cofor. The UTTA coordimsares of the left hotdom
pomz sre x=4H511] and yw=2003497 and the coordinarss of the nzht top poimr are x=356248 and

y=2653417

= e
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Figure 5.5; Windrose diagram for the sunmoet (Jeff} and winter seasons {Tight) at Thana Cioal
Fields duming tha sornplimes peried. Wind direction is Sowing towands the cenfre.
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Figuwe 5.6 24-howr average mexnmmm grommd level concenmation of P consonms in the study
- area sinmlated dunne the stady perods m sEvmer (lef) md winter (fight} sessons (=) PAd,
(ugm') and () PM: s (pzm’)

&3 Validation of the model

ConCentTations was made 10 detormine the ovemll efficency of the dispersion model. In the
presant spady, the model validarion metrics viz. mean biazs (MB), normalized mean biss (2B,
mesn srogs emrer (MGE), rommabized mesn gross amor (BAGE). and Pesrson’s comelation ()
were caloulared for PR, and P ¢ separately inchidine dsta of both seasoms. At some of the
disrepancies befwesn the modslad and obsened dats wers found fo be hizh for both sunmes
acceprable’fair degres of model performance mosimmlating the parpoulate dispersion. Pesuls
show that the carrelation coefficient between the messored and modsled PM,, is 0.6, which s
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fair enoush m emoromental open systemes serulsrhy, for PG the comelanon valoe 1s aroumd

0.7 (Table 310

Table 5.1 Pesformmce Stnmelatmon Medmc

Model mesic b PM:

ME -19.46 M0.67

NMEB 011 034

¥MEGE .32 037
Comelstion Coefficient 06 0.7

The HWE vahies are observed o be lower for PR (011} than PG (024), whch
imdicares the slizhi megamve bias i P, somilstons (umder-predicoon of the coDoenmanons)
amd posidve bias in PAL, . (over-prediction of the concentranons ). Whereas. the MNAIGE for Dot
Py snd PO s are 0032 snd 0237, respectively, which indicates the vanation m the modal
sumulanons deviae sround 30%: fTom the mean valies oo sversge (wiich is 2 result dus o some
exmeame vahnes m the cnadatons). Hewever, this discepmcy coild be munmmezed if lons-fem
somEanons are carmed oot wiach 1= hishly compotatonally odensive. Meverhelac:, the mndal
peformsnce maTics o e of comelaGon and nommalized mesn oy emor fer that the modal

could caphre the spatal profile of the pardoniste matter disoibuben o a Food exent
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Chapter & BEecommendation

6.1, Mine indwstries

1=

[

i

Ln

The project proponent mughs consider imstalline compeyor systemes for Tansporone he coal
fronn the coal hemdlime plant to the rabway adme or to the nestest thermal power plant (if
feasible).

oA sufficient nmpber of planr: shonld be planted aroamd the nrine pit to amest the movenent

of parmrulste mater of dost mEo the surommdine areas.

Soennfic shpdies might be necescary o desipn & gresn belt vath an opmmized dmencion of
plot size mnd drecton a5 per the prevailling metsoology. Smmilsr soudies are requared w
desizn a wind barmier for optinnzed bepsfits

Avdeguste dnst contrel measures shoubd be in place. like mechawimed swespine, wates
cprinkling or pmst speayving systemns oo the bl roads smd oar loading sites 1 omg-ramme
misting or fogging canons are also should be in place

. Dhest suppeession messures at all operanons of neming shonld e ensured.

Enmmmy the commplete coveraze of the macks and railway wapoms that camy cocl wath o
tarpnlin sheat iz mecessary,
In the lone-men mobdlizstion of closed ucks fo camy the coal is preferable.

§. The coal menmsport roeds shonld not be left with open oarb sides. End 1o end covenne ap of

Oty side s essenmal fo moedd the re-mspenaon of coal due o e mmck onement

6.2, Area Somroes

Arsa sources are mminly domestic soaces of foel (Coal wood kerosene TP harmims
b WEW combuaston. bekenie:. hotals Tescaurants etc. and re-suspencicn of dust. Bazed on the
srvey and sssessment. the following recorrmiendsnion: SmeTss:

1. Copsouwcton snd demoliton of ubldmegz m the whan arez zive high local dust

conmibation resuiins besih problems. These practces oeed to follow conmphisnce

Fundelines 1o padnre srns ons.

Fosd snd pavernens should be well constocted o suppress road duss. The soamdatd

speaficanons @nd code of pomoce for road consmacton  chowld be folloaved and

moplemenied as per the Indian Fosd Consress (150 pmdelines or mbemsfions] stamdstd

suidelines

Smatemcally placed green cover in urian and senyi-nrban sreas can help to mprone Jocal

Minrage arnoulnra! residues,. mchidimes st enforcement of bans oo open nEnme

Smctly enfooce bans on the open nmning of bowsehaold wasme

Lee clean fiaels — elecmicity, namral gas, liquefied pegolowmm gas (LG o dnes, sod

I B s adhvanced biomss: coolone sand heanne sioves in mral ames:s b tmnon of coal

v brugaettes

7. Use mcenive:s o Dopmove e energy efficiency of housebold  appliances  binbdines.
ligne. hestng and coolmes; encoarase roof-top solar metsllanons:

&, Promore the use of elecmic vehicles

I

i -

o
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0. Encoumage cenmslized waste collection with sowrce separation snd meament, inchading
Zas utilizadon.

10, There iz a sabstantal population thet alee uses gvailable coal. Theee houses could be
given a combination of improved clmlla or fee subsidizad power for cooking parpeses.
I1. Hotels and dhsbas need o be educated and congpmisorily ssked o use LG for itz

cooking mopeses,

[2. The mash amd BSW buming = very conmoon Some of the places contsin a mux of
plastics and thermocol The comibuston of these matenizls 1= very hanmfnl to uman
heglth

13. Cocl depor polluzea = due o open siorage and uoregulared buying, selling and
Tanspomaton. These coal depots are responsible Sor neathey A polhmon peaks. Hoaever,
the conmibanon of the same need 1o be assessed

4.3 Lime Somrce
The vehioular sector m cifies has been sesn o be 3 major semee of Zaseous and Sne pasticabate
mafier, The actiea plan for this sactor would need a corohinstion of efforts:

1. Wehicls mepection and maimtenance: Enforce msndatory checks smd repairs fior vehiches,

Inproved public manepor: Encourage 8 shift fiom privee passenper vehicles to public

g B4 Ll

3. LSat up & mechanism of epecton and Maintensnce programmie fior all vehicles in the
dizmict throush BTO sath suonsied systent assessment.

4. The Inspecton & Mamienance (T & M) cene shall also sest all vehicles fior thai inbaalt

EEILEEL00 TBETE.

Al cormmarcial yebicle: chould be phased ot after 8 years of age o subdected o o

vears exfension after nzorons LM testy

4. Al provate wehicles should be subjected to proper assessment and Gmess tests throngh
LA comures

7. Al mutos snd ases shall also be subjecied to L& tesis

2. Dhanbad city dees not have a desipnated place for tuck parking and msintenance relafad
sctivifies. A separars desiznated place should be allocated to prevent tllezal parking amd

9. Dhanbad city does not heve 3 desisnated place for Awto-rikshew. A seperats desisnated
place should provide to prevent maffic conpeston and conrol vehicle emission.

10 hfmjor bl mucks with hesvy boads showld oot pass through the mein cry. The plan beine
meade shenld be mplernenied in the mext B-1.5 years.

11. Orerloading is o common phenomenon i the regpion resulbing in poor noad qualing. This
can be svotded throush ondins checking when vehicles leave mdusmias with 3 poarenies
that the vehicle is not carmying more material than its designsted loads.
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ANNEXURE XV

Fin-ulﬂupurt

6.4, Oleers

# Thereis & nead o explore varous options for conoliing air pelhmants 1o tackle increased
emizzions in fanse.

# The locs] suthority shotdd stoess suctainsble mnd affordable poblic Tancport Keepine
clesn miv goals in mingd.

* Freguen: {ome to mos) aranssnent of campal so'rwareness prosmenmmes for lmonakers,
stakeholders health professionals. acadenmicizns to bramstonm sboun the Sinse scsnamo
end mrporeance of clean sir

* Smatenc mstsllaten of conommoas A quality monitorne sysiEms at vanons locatons of
urban sem-grban and morel aress o chedk the exashne amr quality and mfemeanon
dizzeninaton o the zeners] pablic.
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Fipal Report
Annexore -1

[A] Cummlatve receptor sammple of PAL for souzce profling with Sthns parameaters
Sonrce Source profiles | Std Ermor B-zquare Chi-square
confribution
estimmaie
B2 o mnsg Unpaved road | QU054S 0.84 241

Cinal Qg4

combasnon

Lighr Dty 160

yehicle

Heany Dhazel 219

vehicle

Piesidentia] 539

cornhastion

Iron and steel T.16

mdasiry

Asmoulnme sodl | G212

st

Sodid waste 137
[B] Cmmatanve recepior sample of PV ¢ for souoce proSiling with firgas pammeters
Somrce Source profiles | Sid Ermor E-square Chi-square
confribution
estimate
B8 1%0 masg Flazydenmal i34 0.8 M

oEnisnon

Coal Db

conrbaston

Lizht Dhiry 030

vehicle

Heay Thazal 1491

vehicle

Asnonlnms spad | (14

chasz

Flyash 031
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EXECUTIVE SUMMARY

1.0 Introduction

The purpose of environmental monitoring is to assess the quality of various
attributes that affects the fauna and flora. In accordance with the quality of these
attributes appropriate strategy is to be developed to control the pollution level
within the permissible limits. The three major attributes are air, water and noise
level.

Bharat Coking Coal Limited (BCCL), a Subsidiary company of Coal India Limited
is operating Underground and Opencast Mines in Jharia Coalfield (JCF) is a part
of Gondwana Coalfields located in Dhanbad district of Jharkhand, the JCF is
bounded by 23°37' N to 23%52’ N latitudes and 86°09’ E to 86°30’ E longitude
occupying an area of 450 Sq.km. BCCL has awarded Environmental monitoring
work of Jharia Coalfield (JCF) to Central Mine Planning & Design Institute
Limited (CMPDIL). The environmental monitoring has been carried out as per
the conditions laid down by the MOEF&CC while granting environmental
clearance of project, consent letter issued by the respective SPCB, and other
statutory requirements.

2.0 Sampling location and rationale

2.1 Ambient air sampling locations

The ambient air quality monitoring stations were selected to represent core,
buffer zone area. The rationale has been based on the guidelines stipulated by
MoEF&CC, consent letter of SPCB, as well as other statutory requirements.

2.2 Water sampling stations
The Water sampling stations were selected for mine sump water.

2.3 Noise level monitoring locations

Noise levels vary depending on the various activities in mining areas. The
monitoring of noise level in different locations will be helpful to take appropriate
mitigating measures. The noise levels were recorded in mining areas,
washeryareas and in residential areas.

3.0 Methodology of sampling and analysis

3.1 Ambient air quality

Parameters chosen for assessment of ambient air quality were Particulate
Matter (PM1o), Fine Particulate Matter (PMzs), Sulphur Di-oxide (SO2) and

Nitrogen Oxides (NOy). Respirable Dust Samplers (RDS) and Fine Dust

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report



Sampler (PMzs sampler) were used for sampling of PM1o, SO2 & NOx and Fine

Dust Sampler (PMz2s sampler) were used for sampling of PM2s at 24 hours
interval once in a fortnight and the same for the gaseous pollutants. The
samples were analyzed in Environmental Laboratory of CMPDI, RI-Il, Dhanbad.

3.2 Water quality

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

3.3 Noise level monitoring

Noise level measurements in form of 'Leq' were taken using Integrated Data
Logging Sound Level Meter. Noise levels were measured in Decibels, 'A'
weighted average, i.e. dB(A).

4.0 Results and interpretations

4.1 Air quality

It has been seen from the analysis results that the 24 hours average
concentration parameters like PMio, PM25, SO2 and NOy are mostly within the

permissible limits in all sampling locations as per MOEF&CC Gazette Notification
No. GSR 742(E) dt 25.09.2000 Standards for Coal Mines and National Ambient
Air Quality Standard -2009. Sometimes the concentration of PMio& PMz2s
exceeds the limits due to heavy public traffic, poor road condition, coke oven
plants, burning of coal by surrounding habitants, brick making, municipal waste
dumps and industries like Steel Plant, thermal Plants including their fly ash etc.

The following preventive and suppressive mitigative measures can be
undertaken to contain the pollution level within prescribed level:-

Wet drilling and controlled blasting should be practice.

Explosive used should be optimised to restrict the dust generation.
Transportation roads should be permanently asphalted free of ruts, potholes
etc.

Water should be sprayed on coal transportation road, service road more
frequently and at regular interval.

Dust from roads should be removed physically or mechanically.

Greenbelts around industrial sites, service building area besides

Avenue plantation along roads should be created.

Coal dust should be suppressed by using fixed sprinklers.

Regular maintenance of plant and machinery should be undertaken.

YV VV VYV VVV
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4.2 Water quality

The test results indicate that the major parameters compared with MoEF&CC
Gazette Notification No. GSR 742(E) dt 25.09.2000 are within permissible limits.

4.3 Noise Level

During the noise level survey it has been observed that the noise level in the
sampling locations is within the permissible limits prescribed as per MOEF&CC
Gazette Notification No. GSR 742(E) dt 25.09.2000 Standards for Coal Mines for
Industrial Area and Noise pollution (Regulation and Control) Rules, 2000.

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report
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1.2

INTRODUCTION

Any industry and development activities including coal mining is bound to affect
environmental attributes. There are positive as well as negative impacts of such
operations. For controlling the adverse impacts a regular monitoring is essential.
The environmental monitoring is being done as per the guide-lines stipulated by
Ministry of Environment, Forest and Climate Change (MoEF&CC), Govt. of India.

Bharat Coking Coal has awarded Environmental Monitoring work of all
Projects, Cluster wise, to Central Mine Planning & Design Institute Limited
(CMPDIL). The environmental monitoring has been carried out as per conditions
laid down by MoEF&CC while granting environmental clearance to different
projects. CMPDI has trained manpower and well equipped laboratory to carry out
monitoring, analysis and R&D work in the field of environment.

The Cluster-XIV is in the Western part of the Jharia coalfield and situated in the
Western Jharia area of BCCL. It includes 1 Mine (viz. Lohapatti (UG & OC). The
Cluster — X1V is situated about 25 - 30 kms from Dhanbad Railway Station. The
mines of this Cluster — XIV are operating since pre nationalization period (prior to
1972-73). It is connected by both Railway and Road. The drainage of the area is
governed by Damodar River.

The Cluster-XIV is designed to produce 0.405 MTPA (normative) and 0.526
MTPA (peak) capacity of coal.

The Project has Environmental Clearance from Ministry of Environment, Forest
and Climate Change (MoEF&CC) for a rated capacity 0.405 MTPA (normative)
and 0.526 MTPA (peak) capacity of coal production vide letter no. J-
11015/10/2010-IA.11 (M) dated 06™ June, 2013.

Ministry of Environment, Forest and Climate Change while granting
environmental clearance has given one of the General conditions that “ Four
ambient air quality monitoring stations should be established in the core zone as
well as in the buffer zone for PMio, PM25, SO2, NOx monitoring. Location of
the stations should be decided based on the meteorological data, topographical
features and environmentally and ecologically sensitive targets in consultation
with the State Pollution Control Board.” And other conditions regarding water /
effluent and noise level monitoring.

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

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report
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AMBIENT AIR QUALITY MONITORING

Location of sampling station and their rationale:
(As per G.S.R. 742 (E) dt. 25th December, 2000)

Ambient Air Quality Sampling Locations

CORE ZONE Monitoring Location

Lohapatti (A20): Industrial Area

The location of the sampling station is 23° 44’ 29.42” N & 86° 12’ 49.96” E.
The sampler was placed at a height of approx. 1.5m above ground level at
Project Office.

BUFFER ZONE Monitoring Location

Kharkharee CISF Office (A21): Industrial Area

The location of the sampling station is 23°46’ 29.00”N & 86° 14’ 37.08”E. The
sampler was placed at a height of approx. 1.5m above ground level at Safety
Office.

Telmachho Bridge (A32): Industrial Area

The location of the sampling station is 23°44’ 14.90” N & 86° 12’ 21.20” EThe
location was selected for studying the impact of the mining activity on the
Telmachho Bridge area as it lies in the buffer zone for the Cluster XIV.

Madhuband UGP Office (A33): Industrial Area

The location of the sampling station is 23°45°24.48” N & 086°11’59.44”E. The
sampler was placed at a height of approx. 1.5m above ground level at Safety
Office.

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report



AMBIENT AIR QUALITY DATA

C mlocli

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

CMPDIL, RI-II

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

A Weni Ratne: Company Ambient Air Quality Test Report email: rdri2cmpdi@coalindia.in
Test Report for Ambient Air Samples
Month & Year 04/2024 Cluster Cluster XIV ULR No. TC1012224000000755F
Customer Environment Dep_artfnc?nt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 10.06.2024
gmenv.bccl@coalindia.in)
Project Lohapatti Sample Ref. No. REM/BCCL/2024/04 | Sampling Method CMPDI/RI-II/LPM 11, (IS 5182)
Date of Period of Zone of Station: Buffer Zone
Sampling 13.04.2024 30.04.2024 Analysis 13.04.2024 21.05.2024 )
Observed Values MoEF Standards
(in pg/m3) Notification dated
SL | parameter | Method et Rangelof LDL 25th NAAQS, 2009
No. Analysis 1st FN 2nd FN Testing
A2024 A2080 September,2000
(GSR742E)
1 PMjio IS -5182(Part 10 pg/m3-1000 | 10 pg/ms3 300 100
23):2006, R-2017 80 87 Hg/ms3
2 PMz;s IS -5182(Part 10 ug/m3-400 | 10 ug/m3 Not Specified 60
24):2019 35 44 pg/m3
3 SO, [S-5182(Part-2): 10 pg/m3-1050 | 10 pg/ms3 120 80
2001, R-2017 <10 <10 hg/m?
4 NO; [S-5182 (Part-6): 31 33 06 pg/ms - 420 06 pg/ms3 120 80
2006 ,R-2017 ug/m?
* LDL indicates Lower Detection Limit,
**All units are in ug/m3, 24 hourly Average,
<:ng€‘ . j—,}&/ %\."?,ND.Q.» Foni— ‘_*’__/_“%
- 4’/ ~ (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory

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-II.

---- End of Report ----

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

CMPDIL, RI-II

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

A Weni Rt C)""‘I""‘V amail: rdri2emndi@ecnalindia in
Test Report for Ambient Air Samples
Month & Year 04/2024 Cluster Cluste XIV ULR No. T€1012224000000755F
Customer Environment Dep.art.m(?nt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 10.06.2024
gmenv.bccl@coalindia.in)
Project Kharkharee Sample Ref. No. REM/BCCL/2024/04 | Sampling Method CMPDI/RI-II/LPM 11, (IS 5182)
Date of Period of .
Sampling 06.04.2024 24.04.2024 Analysis 06.04.2024 21.05.2024 | Zone of Station: Core Zone
Observed Values MOoEF Standards
(in pg/m3) Notification dated
Sl | parameter | Method of Range Of LDL 25th NAAQS, 2009
No. Analysis 1st FN 2nd FN Testing
A2001 A2056 September,2000
(GSR742E)
1 PMjo IS -5182(Part 10 pg/m3-1000 | 10 pg/ms3 300 100
23):2006, R-2017 131 95 ug/m3
2 PM2s IS -5182(Part 10 pg/m3-400 | 10 pg/ms3 Not Specified 60
24):2019 68 57 ug/m?
3 SO, [S-5182(Part-2): <10 11 10 pg/m3-1050 | 10 ug/m3 120 80
2001, R-2017 ug/ms
4 NO: [S-5182 (Part-6): 24 26 06 ug/m3 - 420 06 pg/ms3 120 80
2006 ,R-2017 hg/m?
* LDL indicates Lower Detection Limit,
**All units are in ug/m3, 24 hourly Average,
i (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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), CMPD],
RI-1I.
---- End of Report ----
Page -1 of 1
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CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED

CMPDIL, RI-II
R 6{_ Environment Laboratory, Regional Institute-II KOYLA BHAWAN COMPLEX
& cmpcae Ambient Air Quality Test Report DHANBAD. -826005

Q &
a0

A Wini Rtne (’wn,mn,

Phone:0326-223-850
email: rdri2cmpdi@coalindia.in

Test Report for Ambient Air Samples

Month & Year 04/2024 Cluster CLUSTER XIV ULR No. T€1012224000000755F
Customer Environment Dep.art.mt?nt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 10.06.2024
gmenv.bccl@coalindia.in)
Project Telmacho Bridge Sample Ref. No. REM/BCCL/2024/04 | Sampling Method CMPDI/RI-II/LPM 11, (IS 5182)
Date o.f Perlod.of Zone of Station: Buffer Zone
Sampling 02.04.2024 17.04.2024 Analysis 02.04.2024 21.05.2024
Observed Values MoEF Standards
(in pg/m3) Notification
I By || MO o RENEB LDL dated 25th NAAQS, 2009
No. Analysis 1st FN 2nd FN Testing September.2000
A1983 A2036 FGSR 742 E)
1 PMio IS -5182(Part 10 pg/m3 - 10 pg/m3 300 100
23):2006, R-2017 116 123 1000 pg/m?
2 PM2s IS -5182(Part 10 pg/m3-400 | 10 pg/m3 Not Specified 60
24):2019 62 68 ug/m?
3 SO; [S-5182(Part-2): 10 pg/m3 - 10 pg/m3 120 80
2001,R-2017 <10 <10 1050 pg/m?
4 NO; [S-5182 (Part-6): 30 32 06 ug/m?-420 | 06 pug/m3 120 80
2006 ,R-2017 ug/m?
**All units are in ug/m3, 24 hourly Average * LDL indicates Lower Detection Limit,
R o= Pa—— —
Gaurav Kant Amit Raj Mishra
J
ANALYSED BY REVIEWED BY Authorised Signatory

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), CMPD],
RI-IL

---- End of Report ----

Page -1 of 1
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(5 MPCJI:

J m’u yalna Comfmny

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

CMPDIL, RI-II

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

email: rdri2cmpdi@coalindia.in

Test Report for Ambient Air Samples

Month & Year 04/2024 Cluster Cluster XIV ULR No. T€1012224000000755F
Customer Environment Dep.art.m(?nt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 10.06.2024
gmenv.bccl@coalindia.in)
Project Madhuband UGP Sample Ref. No. REM/BCCL/2024/04 | Sampling Method CMPDI/RI-II/LPM 11, (IS 5182)
Date of Period of .
Sampling 06.04.2024 23.04.2024 | Analysis 06.04.2024 21.05.2024 | Zone of Station: Core Zone
Observed Values MOoEF Standards
in m3 Notification dated
SL | parameter | Method el e KBTS WS LDL 25th NAAQS, 2009
No. Analysis 1st FN 2nd FN Testing
A2000 A2052 September,2000
(GSR742E)
1 PMjo IS -5182(Part 10 pg/m3-1000 | 10 pg/ms3 300 100
23):2006, R-2017 142 98 ug/m?
2 PM2s IS -5182(Part 10 pg/m3-400 | 10 pg/ms3 Not Specified 60
24):2019 72 57 ug/m3
3 SO, [S-5182(Part-2): <10 11 10 pg/m3-1050 | 10 ug/m3 120 80
2001, R-2017 ug/ms
4 NO: [S-5182 (Part-6): 26 )8 06 ug/m3?-420 | 06 pug/m3 120 80
2006 ,R-2017 hg/m?
* LDL indicates Lower Detection Limit,
**All units are in ug/m3, 24 hourly Average,
Ees A e
(Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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
---- End of Report ----
Page -1 of 1
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AMBIENT AIR QUALITY AT

LOHAPATTI

H13.04.2024 =30.04.2024 =NAAQS = GSR Standards

AMBIENT AIR QUALITY AT
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WATER QUALITY MONITORING

3.1 Location of sampling sites
(Refer Plate No. - 11)
)] Mine Discharge of Block Il (MW14)
A sampling point is fixed to assess the effluent quality of Mine discharge. This
location is selected to monitor effluent discharge in to KhudiaNala.

3.2 Methodology of sampling and analysis

Water samples were collected as per standard practice. The effluent samples were
collected and analysed for four parameters on fortnightly basis at the Environmental
Laboratory of CMPDI RI-1l, 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.
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CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED
Environment Laboratory, Regional Institute-II
MINE EFFLUENT TEST REPORT

CMPDIL, RI-II

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

email: rdri2Zcmpdi@coalindia.in

Test Report for Mine Effluent samples

y:a‘;th & 04/2024 Cluster Cluster XIV ULR No. T€1012224000000772F
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) Date of Issue | 10.06.2024
Project Sampling Ref. No. REM/BCCL/2024 /04 Sampling Method IS 3025 (Part-1) CMPDI/RI-II/LPM 13
Sampling . Block II Sample Collected in 2.5 Ltr Jerricane , Color as observed is transparent | Period of Analysis
Stations 0 o¢ Date of Sampling 08.04.2024 | 22.04.2024 | 01.04.2024 to 03.05.2024
Observed Values STANDARDS FOR COAL MINES
. . . . (Stipulated by Ministry of Environment
Sl. No. Parameter Method of Analysis First Fortnight Second Fortnight . . . LDL
A1991 A2044 and Forests (MoEF), Vide Notification
No. GSR 742(E), Dt: 25.09.2000)
Total Suspended IS 3025/17:1984, R :2017,
! Solids Gravimetric 36 37 100 (Max) 10
1S-3025/11:1983, R-2017,
2 pH Electrometric 7.64 7.59 55-9.0 0.2
. 1S3025/39:1991,R: 2019,
3 Oil & Grease Partition Gravimetric <2.0 <2.0 34 33
APHA 23rd Edition 5220 C
4 oD Titrimetric Method 36 32 7.69 781
**All units in mg/L unless specified otherwise. *LDL indicates Lower Detection Limit & BDL indicates Below Detection Limit,
**Grab sampling carried out for water samples.
(Kumar Vaibhav) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory

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-II.

---- End of Report ----

Page -1 of 1
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NOISE LEVEL QUALITY MONITORING

4.1Location of sampling sites

i) Lohapatti (N20)
i) Kharkharee CISF Office (N21)
iii) Telmacho Bridge (N32)

iv)  Madhuband UGP (N33)

4.2Noise level measurements in form of 'Leq' were taken using Integrated Data Logging
Sound Level Meter during day time & night time. Noise levels were measured for the
complete day & night time, the Intergration time taken was one hour or 3600 seconds.

Noise levels were measured in Decibels, 'A" weighted average, i.e. dB (A).

4.3 Results & Interpretations

Ambient noise levels were recorded during day time & night time and the observed values were
compared with standards prescribed by MOEF&CC. The results of Noise levels recorded during
day & night time on fortnightly basis are presented in tabular form along with the applicable
standard permissible limits. The observed values in terms of Leg are presented. The observed

values at all the monitoring locations are found to be within permissible limits.
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CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED
Environment Laboratory, Regional Institute-II

CMPDIL, RI-II

KOYLA BHAWAN COMPLEX

DHANBAD. -826005

A Wt Ratic Coinpang . ) Phone:0326-223-850
Ambient Noise Level Test Report email: rdri2cmpdi@coalindia.in
Month & Year 04/2024 Cluster Cluster XIV ULR No. TC1012224000000789F
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) ?ate of 10.06.2024
ssue
Project Sample Ref. No. REM/BCCL/2024/04 Sampling Method CMPDI/RI-II/LPM 22
Sampling i Lohapatti Date of Sampling Zone Catego CORE Zone
Stations 15.04.2024 | 29.04.2024 | [2'¢ & <EOTY
o/ T 6 Ol.)served Values Ol?served Values Method of Range Of NOISE POLLUTION (REGULATION AND
Sl. No. Parameter i (in Leq dB(A)) (in Leq dB(A)) Analysis Testing LDL CONTROL) RULES, 2000 Standards
First Fortnight Second Fortnight Zones Limits in dB
1 06:00 - 07:00 45.8 45.4
2 07:00 - 08:00 45.1 45.9
3 08:00 - 09:00 48.1 494
4 09:00 - 10:00 51.2 50.9
5 10:00 - 11:00 52.7 51.6
6 11:00-12:00 52.1 56.4
7 12:00 - 13:00 62.1 60.8 CPCB, Protocol for l"d“Stria.l 75
8 Noise Level 13:00 - 14:00 59.7 60.2 Ambient Level 35 dB-135 dB jé’( Comnllema 65
9 dB(A)Leq - Day 14:00 - 15:00 62.3 63.1 Noise Monitoring - A) Residential 55
10 15:00 - 16:00 46.1 46.5 2015 Silence 50
11 16:00 - 17:00 70.9 71
12 17:00 - 18:00 49.2 58.6
13 18:00 - 19:00 46.5 47.1
14 19:00 - 20:00 455 45.1
15 20:00 - 21:00 45.8 44.7
16 21:00 - 22:00 45.6 44.9
Leq Day 60.4 60.7
1 22:00-23:00 44.1 44.3
2 23:00- 00:00 43.8 43.8 Industrial
3 00:00- 01:00 42.6 425 CPCB, Protocol for 45 | Commerc 70
4 Noise Level 01.00-02.00 42.2 43.1 Ambient Level 35 dB-135 dB dB( ial 55
5 dB(A)Leq -Night 02.00-03.00 42.1 42.4 Noise Monitoring - A) Residenti 45
6 03.00-04.00 42 42.1 2015 al 50
7 04.00-05.00 41.6 42.2 Silence
8 05:00-06:00 424 42.7
Leq Day 42.7 43.0
**All noise measurements are integrated for a 01 hour period, All units in dB(A) *LDL indicates Lower Detection Limit
Sampling Assistants T s ol “*’—/—Aﬂ,
(Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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-II.
---- End of Report ----

Page -1 of 1
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CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED
Environment Laboratory, Regional Institute-II

c mpcli

-7 >
s Ambient Noise Level Test Report
Month & Year 04/2024 ‘ Cluster Cluster XIV ULR No. TC1012224000000789F
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) Date of Issue 10.06.2024
Project Sample Ref. No. REM/BCCL/2024/04 Sampling Method CMPDI/RI-II/LPM 22
Sampling Stations i Kharkharee UGP Date of Sampling 15.04.2024 29.04.2024 g:);tieo(;a.\tegory of Core Zone
Hour / Time of Ol.)served Values Ol.)served Values Method of Range Of NOISE POLLUTION (REGULATION AND CONTROL)
SI. No. Parameter by ('m Leq dl.3(A) ) (inLeq dB(.l?] ) e Testing LDL RUL!ES,'ZOIOO Standards
First Fortnight Second Fortnight Zones Limits in dB
1 06:00-07:00 45.9 45.1
2 07:00 - 08:00 46.2 46.7
3 08:00 - 09:00 48.2 46.9
4 09:00 - 10:00 50.5 51.4
5 10:00 - 11:00 53.2 53.7
6 11:00 - 12:00 54.3 52.3
7 12:00 - 13:00 61.2 60.9 CPCB, Protocol Industrial 75
8 Noise Level dB(A)Leq | 13:00-14:00 62.1 59.8 for Ambient Level 35 dB-135 dB 35 Commerecial 65
9 - Day 14:00 - 15:00 62.5 62.4 Noise Monitoring dB(A) Residential 55
10 15:00 - 16:00 57.6 57.9 -2015 Silence 50
11 16:00 - 17:00 70.9 61.2
12 17:00 - 18:00 59.1 57.2
13 18:00 - 19:00 45.9 46.5
14 19:00 - 20:00 46.1 45.9
15 20:00 - 21:00 45.6 46.2
16 21:00 - 22:00 48.7 46.5
Leq Day 60.8 56.5
1 22:00-23:00 46.8 46.1
2 23:00- 00:00 45.4 44.9
3 00:00- 01:00 43.1 43.5 CPCB, Protocol Industrial 70
4 Noise Level dB(A)Leq | 01.00-02.00 413 42.5 for Ambient Level 35 dB-135 dB 35 Commercial 55
5 -Night 02.00-03.00 41 37.9 Noise Monitoring dB(A) Residential 45
6 03.00-04.00 40.5 41.8 -2015 Silence 50
7 04.00-05.00 40.3 39.2
8 05:00-06:00 39 36.9
Leq Day 43.0 42.6
**All noise measurements are integrated for a 01 hour period, All units in dB(A) *LDL indicates Lower Detection Limit
JP—— T
Sampling Assistants (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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-I1.
---- End of Report ----
Page -10of 1
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CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED

.
cmpJ‘ Environment Laboratory, Regional Institute-II

Ambient Noise Level Test Report
- A m:u' Catna C /mn,n'-,

Month & Year 04/2024 Cluster Cluster XIV ULR No. TC1012224000000789F
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) Date of Issue 10.06.2024
Project Sample Ref. No. REM/BCCL/2024/04 Sampling Method CMPDI/RI-II/LPM 22
Sampling Stations i Telmacho Bridge Date of Sampling Zone Category of Buffer Zone
Station:
Observed Values Observed Values Range Of LD NOISE POLLUTION (REGULATION AND CONTROL)
SI. No. Parameter Hour / Time of day (inLeq dB(A)) (inLeq dB(A)) Method of Analysis Tisine L RULES, 2000 Standards
First Fortnight Second Fortnight Zones Limits in dB
1 06:00-07:00 42.7 45.6
2 07:00 - 08:00 54.2 54.8
3 08:00 - 09:00 57.7 54.7
4 09:00 - 10:00 62.9 63.6
5 10:00-11:00 62 60.9
6 11:00-12:00 63.1 62.3
7 12:00 - 13:00 64.7 66.9 Industrial 75
8 Noise Level dB(A)Leq | 13:00 - 14:00 62.9 68.4 CPCB, Protocol fo.r 35 Commercial 65
9 -Day 12:00-15:00 61 62.4 Amblgnt [.‘evel Noise 35dB-135dB dB( Residential 55
Monitoring -2015 A) .
10 15:00 - 16:00 60.1 61.5 Silence 50
11 16:00-17:00 57.6 56.4
12 17:00 - 18:00 53.3 53.8
13 18:00 - 19:00 49.8 54.2
14 19:00 - 20:00 48.2 47.2
15 20:00 - 21:00 45.1 45.2
16 21:00-22:00 44.4 44
Leq Day 59.6 61.4
1 22:00-23:00 41.1 40.7
2 23:00- 00:00 40.2 40.2
3 00:00- 01:00 40.1 40.1 Industrial 70
4 Noise Level dB(A)Leq | 01.00-02.00 40.1 a1 Aiifi]:h 1:1‘:“]’;"]1\12‘:; 25 4135 dB 013135( Commercial 55
5 -Night 02.00-03.00 40.9 41 Monitoring - Residential 45
onitoring -2015 A) .
6 03.00-04.00 41.1 41.1 Silence 50
7 04.00-05.00 41.3 41.3
8 05:00-06:00 41.4 41.5
Leq Day 40.8 40.9
**All noise measurements are integrated for a 01 hour period, All units in dB(A) *LDL indicates Lower Detection Limit
- N l_*’_/—_—ﬂal
Sampling Assistants (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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-II.
---- End of Report ----
Page -1 0of 1
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c mpc/i

CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED

Environment Laboratory, Regional Institute-II

A B Copo Ambient Noise Level Test Report
Month & Year 04/2024 Cluster Cluster XIV ULR No. TC1012224000000789F
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) Date of Issue 10.06.2024
Project Sample Ref. No. REM/BCCL/2024/04 Sampling Method CMPDI/RI-II/LPM 22
Sampling Stations i Madhuband UGP Date of Samplin, Zone Category of Buffer Zone
pling pling 08.04.2024 | 22.04.2024 | Zone Category
) Ol?served Values Ol')served Values Method of Range Of NOISE POLLUTION (REGULATION AND CONTROL)
SI. No. Parameter Hour / Time of day (.m Leq dl?(A) ) (in Leq dB(.l?) ) T Testing LDL RULF:S, '20(.)0 Standards
First Fortnight Second Fortnight Zones Limits in dB
1 06:00 - 07:00 42.3 42.9
2 07:00 - 08:00 45.2 44.4
3 08:00 - 09:00 48.6 49
4 09:00 - 10:00 49.9 49.7
5 10:00-11:00 49.7 49.8
6 11:00 - 12:00 49.4 49
7 12:00 - 13:00 50.3 50 CPCB, Protocol for Industrial 75
8 Noise Level dB(A)Leq | 13:00-14:00 53.8 57.5 Ambient Level 35 dB-135 dB 35 Commercial 65
9 - Day 14:00 - 15:00 55 55 Noise Monitoring - dB(A) Residential 55
10 15:00 - 16:00 55.5 52.1 2015 Silence 50
11 16:00 - 17:00 48.2 48.3
12 17:00 - 18:00 47.1 47
13 18:00 - 19:00 46.5 46.4
14 19:00 - 20:00 46.3 45.9
15 20:00 - 21:00 46.1 45.5
16 21:00 - 22:00 44.9 45.1
Leq Day 50.3 50.5
1 22:00-23:00 42.2 42.7
2 23:00- 00:00 42.1 42.8
3 00:00- 01:00 42 421 CPCB, Protocol for Industrial 70
4 Noise Level dB(A)Leq | 01.00-02.00 41.3 41.7 Ambient Level 35 dB-135 dB 35 Commerecial 55
5 -Night 02.00-03.00 41 41.5 Noise Monitoring - dB(A) Residential 45
6 03.00-04.00 424 42.7 2015 Silence 50
7 04.00-05.00 42.7 42.9
8 05:00-06:00 43 42.8
Leq Day 42.1 42.4

**All noise measurements are integrated for a 01 hour period, All units in dB(A) *LDL indicates Lower Detection Limit

Sampling Assistants
ANALYSED BY

2, cerronr R-.—J—‘

5
I

(Gaurav Kant)
REVIEWED BY

(Amit Raj Mishra)
Authorised Signatory

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-II.

---- End of Report ----

Page -1 of 1
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As per the Environment (Protection) Amendment Rules, 2000 notified vide notification G.S.R.

Note:

Ambient Air Quality Standards for Jharia Coal Field

742(E), dated 25.9.2000.

Category Pollutant Time Concentration Method of
weighted | in Ambient Air Measurement
average
1 2 3 4 5
i Suspended Annual 500 pg/m? - High Volume
Particulate Matter | Average Sampling
Coal mines located (SPM) * (Average flow
in the coal fields of 24 hours 700 pg/m® rate not less
e Jharia ke than 1.1
: gzigzm Respirable Annual 250 pg/m® Respirable
Particulate Matter | Average Particulate Matter
(size less than 10 * sampling and
um) (RPM) 24 hours | 300 pg/m® analysis
**
Sulphur Dioxide Annual 80 pg/m’ 1.Improvedwest
(SO2) Average and Gaeke
* , method
ii hours | 120 ug/m 2.Ultraviolet
fluorescene
Oxide of | Annual 80 pg/m® 1. Jacob &
Nitrogen as NO- Average Hochheiser
* Modified (Na-
24 hours | 120 pg/m® Arsenic)
** Method
2. Gas phase
Chemilumine-
scence

22

* Annual Arithmetic mean for the measurements taken in a year, following the guidelines for frequency of
sampling laid down in clause2.

**  24hourly/8hourlyvaluesshallbemet 92%ofthetimeinayear.However,8% of the time it may exceed but not on two
consecutive days.
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NATIONAL AMBIENT AIR QUALITY STANDARDS
New Delhi the 18" November 2009

In exercise of the powers conferred by Sub-section (2) (h) of section 16 of the Air (Prevention and Control of
Pollution) Act, 1981 (Act No. 14 of 1981), and in supersession of the notification No(s).S.0.384(E), dated 11™ April
1994 and S.0.935(E), dated 14" NOVEMBER 1998, the Central Pollution Control Board hereby notify the National
Ambient Air Quality Standards with immediate effect.

Time Concentration in Ambient Air | Methods of Measurement
Weighted Industrial, Ecologically
Pollutant Average Residentia SensiFiye Area
I, Rural (Notified by
and other Central
Areas Government)
Sulphur Dioxide (SO>), Annual * 50 20 -Improved West and Gaeke
pg/m?3 24 Hours ** 80 80 Method
-Ultraviolet Fluorescence
Nitrogendioxide (NOz2), Annual * 40 30 -Jacob &Hochheiser modified
pg/m?3 24 Hours ** 80 80 (NaOH-NaAsO2) Method
-Gas Phase Chemiluminescence
Particulate Matter (Size Annual * 60 60 -Gravimetric
less than 10um) or PMuo, 24 Hours ** 100 100 -TEOM
pg/m3 -Beta attenuation
Particulate Matter (Size Annual * 40 40 -Gravimetric
less than 2.5um) or PMzs, 24 Hours ** 60 60 -TEOM
ug/m?3 -Beta attenuation
Ozone (Os) , ug/m? 8 Hours * 100 100 -UV Photometric
1 Hour ** 180 180 -Chemiluminescence
-Chemical Method
Lead (Pb), pg/m3 Annual * 0.50 0.50 -AAS/ICP Method after sampling
24 Hours ** 1.0 1.0 on EPM 2000 or equivalent filter
paper
-ED-XRF using Teflon filter
Carbon Monoxide (CO), 8 Hours ** 02 02 -Non dispersive Infrared (NDIR)
mg/m3 1 Hour ** 04 04 Spectroscopy
Ammonia (NHs), pg/m?3 Annual * 100 100 -Chemiluminescence
24 Hours ** 400 400 -Indophenol blue method
Benzene (CeHs), ug/m? Annual * 05 05 -Gas Chromatography (GC)
based continuous analyzer
-Adsorption and desorption
followed by GC analysis
Benzo(a)Pyrene (BaP) Annual * 01 01 -Solvent extraction followed
Particulate phase only, byHPLC/GC analysis
ng/m3
Arsenic (As), ng/m3 Annual * 06 06 -AAS/ICP Method after sampling
on EPM 2000 or equivalent filter
paper
Nickel (Ni), ng/m3 Annual * 20 20 -AAS/ICP Method after sampling
on EPM 2000 or equivalent filter
paper

*  Annual Arithmetic mean of minimum 104 measurements in a year at a particular site taken twice a week 24 hourly at uniform
intervals.
** 24 hourly or 8 hourly or 1 hourly monitored values, as applicable, shall be complied with 98% of the time in a year. 2% of the
time, they JUNE exceed the limits but not on two consecutive days of monitoring.
NOTE:Whenever and wherever monitoring results on two consecutive days of monitoring exceed the limits specified above for the respective categc

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report
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EXECUTIVE SUMMARY

1.0 Introduction

The purpose of environmental monitoring is to assess the quality of various
attributes that affects the fauna and flora. In accordance with the quality of these
attributes appropriate strategy is to be developed to control the pollution level
within the permissible limits. The three major attributes are air, water and noise
level.

Bharat Coking Coal Limited (BCCL), a Subsidiary company of Coal India Limited
is operating Underground and Opencast Mines in Jharia Coalfield (JCF) is a part
of Gondwana Coalfields located in Dhanbad district of Jharkhand, the JCF is
bounded by 23°37' N to 23%52’ N latitudes and 86°09’ E to 86°30’ E longitude
occupying an area of 450 Sq.km. BCCL has awarded Environmental monitoring
work of Jharia Coalfield (JCF) to Central Mine Planning & Design Institute
Limited (CMPDIL). The environmental monitoring has been carried out as per
the conditions laid down by the MOEF&CC while granting environmental
clearance of project, consent letter issued by the respective SPCB, and other
statutory requirements.

2.0 Sampling location and rationale

2.1 Ambient air sampling locations

The ambient air quality monitoring stations were selected to represent core,
buffer zone area. The rationale has been based on the guidelines stipulated by
MoEF&CC, consent letter of SPCB, as well as other statutory requirements.

2.2 Water sampling stations
The Water sampling stations were selected for mine sump water.

2.3 Noise level monitoring locations

Noise levels vary depending on the various activities in mining areas. The
monitoring of noise level in different locations will be helpful to take appropriate
mitigating measures. The noise levels were recorded in mining areas,
washeryareas and in residential areas.

3.0 Methodology of sampling and analysis

3.1 Ambient air quality

Parameters chosen for assessment of ambient air quality were Particulate
Matter (PM1o), Fine Particulate Matter (PMzs), Sulphur Di-oxide (SO2) and

Nitrogen Oxides (NOy). Respirable Dust Samplers (RDS) and Fine Dust

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report



Sampler (PMzs sampler) were used for sampling of PM1o, SO2 & NOx and Fine

Dust Sampler (PMz2s sampler) were used for sampling of PM2s at 24 hours
interval once in a fortnight and the same for the gaseous pollutants. The
samples were analyzed in Environmental Laboratory of CMPDI, RI-Il, Dhanbad.

3.2 Water quality

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

3.3 Noise level monitoring

Noise level measurements in form of 'Leq' were taken using Integrated Data
Logging Sound Level Meter. Noise levels were measured in Decibels, 'A’
weighted average, i.e. dB(A).

4.0 Results and interpretations

4.1 Air quality

It has been seen from the analysis results that the 24 hours average
concentration parameters like PMio, PM25, SO2 and NOy are mostly within the

permissible limits in all sampling locations as per MOEF&CC Gazette Notification
No. GSR 742(E) dt 25.09.2000 Standards for Coal Mines and National Ambient
Air Quality Standard -2009. Sometimes the concentration of PMio& PMz2s
exceeds the limits due to heavy public traffic, poor road condition, coke oven
plants, burning of coal by surrounding habitants, brick making, municipal waste
dumps and industries like Steel Plant, thermal Plants including their fly ash etc.

The following preventive and suppressive mitigative measures can be
undertaken to contain the pollution level within prescribed level:-

Wet drilling and controlled blasting should be practice.

Explosive used should be optimised to restrict the dust generation.
Transportation roads should be permanently asphalted free of ruts, potholes
etc.

Water should be sprayed on coal transportation road, service road more
frequently and at regular interval.

Dust from roads should be removed physically or mechanically.

Greenbelts around industrial sites, service building area besides

Avenue plantation along roads should be created.

Coal dust should be suppressed by using fixed sprinklers.

Regular maintenance of plant and machinery should be undertaken.

YV VV VYV VVV
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4.2 Water quality

The test results indicate that the major parameters compared with MoEF&CC
Gazette Notification No. GSR 742(E) dt 25.09.2000 are within permissible limits.

4.3 Noise Level

During the noise level survey it has been observed that the noise level in the
sampling locations is within the permissible limits prescribed as per MOEF&CC
Gazette Notification No. GSR 742(E) dt 25.09.2000 Standards for Coal Mines for
Industrial Area and Noise pollution (Regulation and Control) Rules, 2000.

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report
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1.2

INTRODUCTION

Any industry and development activities including coal mining is bound to affect
environmental attributes. There are positive as well as negative impacts of such
operations. For controlling the adverse impacts a regular monitoring is essential.
The environmental monitoring is being done as per the guide-lines stipulated by
Ministry of Environment, Forest and Climate Change (MoEF&CC), Govt. of India.

Bharat Coking Coal has awarded Environmental Monitoring work of all
Projects, Cluster wise, to Central Mine Planning & Design Institute Limited
(CMPDIL). The environmental monitoring has been carried out as per conditions
laid down by MoEF&CC while granting environmental clearance to different
projects. CMPDI has trained manpower and well equipped laboratory to carry out
monitoring, analysis and R&D work in the field of environment.

The Cluster-XIV is in the Western part of the Jharia coalfield and situated in the
Western Jharia area of BCCL. It includes 1 Mine (viz. Lohapatti (UG & OC). The
Cluster — X1V is situated about 25 - 30 kms from Dhanbad Railway Station. The
mines of this Cluster — XIV are operating since pre nationalization period (prior to
1972-73). It is connected by both Railway and Road. The drainage of the area is
governed by Damodar River.

The Cluster-XIV is designed to produce 0.405 MTPA (normative) and 0.526
MTPA (peak) capacity of coal.

The Project has Environmental Clearance from Ministry of Environment, Forest
and Climate Change (MoEF&CC) for a rated capacity 0.405 MTPA (normative)
and 0.526 MTPA (peak) capacity of coal production vide letter no. J-
11015/10/2010-IA.11 (M) dated 06™ June, 2013.

Ministry of Environment, Forest and Climate Change while granting
environmental clearance has given one of the General conditions that “ Four
ambient air quality monitoring stations should be established in the core zone as
well as in the buffer zone for PMio, PM25, SO2, NOx monitoring. Location of
the stations should be decided based on the meteorological data, topographical
features and environmentally and ecologically sensitive targets in consultation
with the State Pollution Control Board.” And other conditions regarding water /
effluent and noise level monitoring.

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

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report
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AMBIENT AIR QUALITY MONITORING

Location of sampling station and their rationale:
(As per G.S.R. 742 (E) dt. 25th December, 2000)

Ambient Air Quality Sampling Locations

CORE ZONE Monitoring Location

Lohapatti (A20): Industrial Area

The location of the sampling station is 23° 44’ 29.42” N & 86° 12' 49.96” E.
The sampler was placed at a height of approx. 1.5m above ground level at
Project Office.

BUFFER ZONE Monitoring Location

Kharkharee CISF Office (A21): Industrial Area

The location of the sampling station is 23°46’ 29.00”N & 86° 14’ 37.08”E. The
sampler was placed at a height of approx. 1.5m above ground level at Safety
Office.

Telmachho Bridge (A32): Industrial Area

The location of the sampling station is 23°44’ 14.90” N & 86° 12’ 21.20” EThe
location was selected for studying the impact of the mining activity on the
Telmachho Bridge area as it lies in the buffer zone for the Cluster XIV.

Madhuband UGP Office (A33): Industrial Area

The location of the sampling station is 23°45°24.48” N & 086°11’59.44”E. The
sampler was placed at a height of approx. 1.5m above ground level at Safety
Office.

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report



AMBIENT AIR QUALITY DATA

C mlocli

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

CMPDIL, RI-lI

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

email: rdri2cmpdi@coalindia.in

A Weni Rtns Company Ambient Air Quality Test Report
Test Report for Ambient Air Samples
Month & Year 05/2024 Cluster Cluster XIV ULR No. T€1012224000000807F
Customer g;t;g;?;gi?ﬁiﬁi?ﬁz; Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 10.07.2024
Project Lohapatti Sample Ref. No. REM/BCCL/2024/05 | Sampling Method CMPDI/RI-II/LPM 11, (IS 5182)
Date o_f Period_of Zone of Station: Buffer Zone
Sampling 11.05.2024 18.05.2024 | Analysis 11.05.2024 24.06.2024
Observed Values MoEF Standards
(in pg/m3) Notification dated
1::) Parameter x‘::‘;‘lls o 1st FN 2nd FN [frae“s%fn(g’f LDL 25th NAAQS, 2009
’ A2117 A2144 September,2000
(GSR742E)
1 PMio IS -5182(Part 10 pg/m3-1000 | 10 pg/ms3 300 100
23):2006, R-2017 84 81 ug/m?
2 PM2s IS -5182(Part 10 pg/m3-400 | 10 pg/ms3 Not Specified 60
24):2019 35 46 ug/m?
3 SO; [S-5182(Part-2): 10 <10 10 pg/m3-1050 | 10 ug/m3 120 80
2001,R-2017 ug/m?
4 NO: [S-5182 (Part-6): 26 26 06 pg/m3 - 420 06 pg/ms3 120 80
2006 ,R-2017 ug/m?
* LDL indicates Lower Detection Limit,
**All units are in ug/m3, 24 hourly Average,
oo 22 Gyt S+ ——=ta
\,&\/ ¢7§] (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory

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-II.

---- End of Report ----

Page -1 of 1




CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED

75\;:% cm. 6{,: Environment Laboratory, Regional Institute-II
%3.!& P Ambient Air Quality Test Report

A Wit Rt Counpng

CMPDIL, RI-ll

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

email: rdri2cmpdi@coalindia.in

Test Report for Ambient Air Samples

Month & Year 05/2024 Cluster Cluste XIV ULR No. T€1012224000000807F
Customer Environment Dep.art.m(?nt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 10.07.2024
gmenv.bccl@coalindia.in)
Project Kharkharee Sample Ref. No. REM/BCCL/2024/05 | Sampling Method CMPDI/RI-II/LPM 11, (IS 5182)
Date of Period of Zone of Station: Core Zone
Sampling 11.05.2024 21.05.2024 | Analysis 11.05.2024 24.06.2024 ’
Observed Values MOoEF Standards
(in pg/m3) Notification dated
13:) Parameter xl‘f;:“;‘lls o 1st FN 2nd FN RT‘;‘e“s%anf LDL 25th NAAQS, 2009
' y A2116 A2152 g September,2000
(GSR742E)
1 PMyo IS -5182(Part 10 pg/m3-1000 | 10 pg/ms3 300 100
23):2006, R-2017 92 98 pHg/ms3
2 PM2s IS -5182(Part 10 pg/m3-400 | 10 pg/ms3 Not Specified 60
24):2019 51 56 uHg/ms3
3 SO, [S-5182(Part-2): 10 pg/m3-1050 | 10 pg/ms3 120 80
2001, R-2017 <10 <10 hg/m?
4 NO: [S-5182 (Part-6): 24 2 06 pg/ms3 - 420 06 pg/ms3 120 80
2006 ,R-2017 ug/m?
* LDL indicates Lower Detection Limit,
**All units are in ug/m3, 24 hourly Average,
< . =2 g S ‘_’P’__,_z%
KV 4’5\1/ == -
(Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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), CMPD],
RI-II.
---- End of Report ----
Page -1 of 1
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CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED CMPDIL, RI-II
30 6{_ Environment Laboratory, Regional Institute-II O s moetes
& cmpcae Ambient Air Quality Test Report Phone:0326-223-850
Ganedy/ 4 Whini Pstne: Compang email: rdri2cmpdi@coalindia.in
Test Report for Ambient Air Samples
Month & Year 05/2024 Cluster CLUSTER XIV ULR No. T€1012224000000807F
Customer Environment Dep.art.m(?nt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 10.07.2024
gmenv.bccl@coalindia.in)
Project Telmacho Bridge Sample Ref. No. REM/BCCL/2024/05 | Sampling Method CMPDI/RI-II/LPM 11, (IS 5182)
Date of Period of Zone of Station: Buffer Zone
Sampling 09.05.2024 20.05.2024 | Analysis 09.05.2024 | 24.06.2024 )
Observed Values MOEF Standards
(in pg/m3) Notification
13:) Parameter Xﬁ;{“ﬁs of T IStFN 2nd FN lfrae“s*‘ifnm LDL dated 25th NAAQS, 2009
: y A2109 A2148 g September,2000
(GSR742E)
1 PMyo IS -5182(Part 10 pg/ms3 - 10 pg/m3 300 100
23):2006, R-2017 115 157 1000 pg/m?
2 PM2s IS -5182(Part 10 pg/m3-400 | 10 pg/m3 Not Specified 60
24):2019 65 89 ug/m?
3 SO, [S-5182(Part-2): 10 pg/ms3 - 10 pg/m3 120 80
2001,R-2017 <10 11 1050 pg/m?
4 NO: [S-5182 (Part-6): )8 32 06 ug/ms3-420 | 06 pug/m3 120 80
2006 ,R-2017 ug/m?
**All units are in ug/m3, 24 hourly Average * LDL indicates Lower Detection Limit,
-7 . S0 B ot ‘_*’_’_/_*%
KV 4’5\1/ e -
(Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory

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), CMPD],
RI-IL

---- End of Report ----
Page -1 of 1
CMPDIL, RI-lI
JOB NO. 200316028 Cluster — X1V, BCCL Environmental Monitoring Report KOYLA BHAWAN COMPLEX

DHANBAD. -826005
Phone:0326-223-850
email: rdri2cmpdi@coalindia.in
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CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED
Environment Laboratory, Regional Institute-II
Ambient Air Quality Test Report

Test Report for Ambient Air Samples

Month & Year 05/2024 Cluster Cluster XIV ULR No. T€1012224000000807F
Customer Environment Dep.art.m(?nt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 10.07.2024
gmenv.bccl@coalindia.in)
Project Madhuband UGP Sample Ref. No. REM/BCCL/2024/05 | Sampling Method CMPDI/RI-II/LPM 11, (IS 5182)
Date of Period of .
Sampling 06.05.2024 23.05.2024 | Analysis 06.05.2024 | 24.06.2024 | Zome of Station: Core Zone
Observed Values MOoEF Standards
(in pg/m3) Notification dated
13:) Parameter xl‘f;:‘;‘lls o 1stFN 2nd FN RT‘;‘e“s%fngf LDL 25th NAAQS, 2009
) A2095 A2160 September,2000
(GSR742E)
1 PMyo IS -5182(Part 10 pg/m3-1000 | 10 pg/ms3 300 100
23):2006, R-2017 153 94 ug/m?
2 PM2s IS -5182(Part 10 pg/m3-400 | 10 pg/ms3 Not Specified 60
24):2019 77 60 Hg/ms3
3 SO, [S-5182(Part-2): 11 <10 10 pg/m3-1050 | 10 pg/ms3 120 80
2001, R-2017 ug/ms
4 NO; [S-5182 (Part-6): 30 21 06 ug/m3-420 | 06 pg/m3 120 80
2006 ,R-2017 ug/m?
* LDL indicates Lower Detection Limit,
**All units are in ug/m3, 24 hourly Average,
(Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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), CMPD],
RI-II.
---- End of Report ----
Page -1 of 1

JOB NO. 200316028
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WATER QUALITY MONITORING

3.1 Location of sampling sites
(Refer Plate No. - 11)
)] Mine Discharge of Block Il (MW14)
A sampling point is fixed to assess the effluent quality of Mine discharge. This
location is selected to monitor effluent discharge in to KhudiaNala.

3.2 Methodology of sampling and analysis

Water samples were collected as per standard practice. The effluent samples were
collected and analysed for four parameters on fortnightly basis at the Environmental
Laboratory of CMPDI RI-1l, 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.
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C Ji
Dar e’ A Wi Patns Conpany

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

CMPDIL, RI-Il

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

email: rdri2cmpdi@coalindia.in

Test Report for Mine Effluent samples

y:a‘;th & 05/2024 Cluster Cluster XIV ULR No. T€1012224000000824F
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) Date of Issue | 10.07.2024
Project Sampling Ref. No. REM/BCCL/2024/05 Sampling Method IS 3025 (Part-1) CMPDI/RI-II/LPM 13
Sampling . Block II Sample Collected in 2.5 Ltr Jerricane , Color as observed is transparent | Period of Analysis
Stations 0 o¢ Date of Sampling 06.05.24 | 27.05.24 06.05.2024 to 28.05.2024
Observed Values STANDARDS FOR COAL MINES
. First Fortnight Second Fortnight (Stipulated by Ministry of Environment
Sl. No. Parameter Method of Analysis M0887 M0918 and Forests (MoEF), Vide Notification LDL
No. GSR 742(E), Dt: 25.09.2000)
Total Suspended IS 3025/17:1984, R :2017,
! Solids Gravimetric 42 45 100 (Max) 10
1S-3025/11:1983, R-2017,
2 pH Electrometric 8.02 8.03 55-9.0 0.2
. 1S3025/39:1991,R: 2019,
3 Oil & Grease Partition Gravimetric <2.0 <2.0 34 33
APHA 23rd Edition 5220 C
4 oD Titrimetric Method 32 36 7.69 781
**All units in mg/L unless specified otherwise. *LDL indicates Lower Detection Limit & BDL indicates Below Detection Limit,
**Grab sampling carried out for water samples.
(Kumar Vaibhav) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory

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-II.

---- End of Report ----

Page -1 of 1
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NOISE LEVEL QUALITY MONITORING

4.1Location of sampling sites

i) Lohapatti (N20)
i) Kharkharee CISF Office (N21)
iii) Telmacho Bridge (N32)

iv)  Madhuband UGP (N33)

4.2Noise level measurements in form of 'Leq' were taken using Integrated Data Logging
Sound Level Meter during day time & night time. Noise levels were measured for the
complete day & night time, the Intergration time taken was one hour or 3600 seconds.

Noise levels were measured in Decibels, 'A" weighted average, i.e. dB (A).

4.3 Results & Interpretations

Ambient noise levels were recorded during day time & night time and the observed values were
compared with standards prescribed by MoEF&CC. The results of Noise levels recorded during
day & night time on fortnightly basis are presented in tabular form along with the applicable
standard permissible limits. The observed values in terms of Leg are presented. The observed

values at all the monitoring locations are found to be within permissible limits.
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c min

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

CMPDIL, RI-II
KOYLA BHAWAN COMPLEX
DHANBAD. -826005

i Ambient Noise Level Test Report emai: reizemedi@conlindindn
Month & Year 05/2024 Cluster Cluster XIV ULR No. TC1012224000000841F
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) ?ate of 10.07.2024
ssue
Project Sample Ref. No. REM/BCCL/2024/05 Sampling Method CMPDI/RI-II/LPM 22
Sam.pling i Lohapatti Date of Sampling 11.05.2024 18.05.2024 Zone C'fltegory CORE Zone
Stations of Station:
o/ T 6 Ol.)served Values Ol?served Values Method of Range Of NOISE POLLUTION (REGULATION AND
Sl. No. Parameter i (in Leq dB(A)) (in Leq dB(A)) Analysis Testing LDL CONTROL) RULES, 2000 Standards
First Fortnight Second Fortnight Zones Limits in dB
1 06:00 - 07:00 46.9 46.5
2 07:00 - 08:00 46.2 47
3 08:00 - 09:00 49.3 50.6
4 09:00 - 10:00 52.5 52.2
5 10:00-11:00 54 52.9
6 11:00-12:00 53.4 57.8
7 12:00 - 13:00 63.6 62.3 CPCB, Protocol for l"d“Stria.l 75
8 Noise Level 13:00 - 14:00 61.2 61.7 Ambient Level 35 dB-135 dB 3113 Comnllema 65
9 dB(A)Leq - Day 14:00 - 15:00 63.8 64.7 Noise Monitoring - (A) Residential 55
10 15:00 - 16:00 47.2 47.6 2015 Silence 50
11 16:00-17:00 72.6 72.7
12 17:00 - 18:00 50.4 60
13 18:00 - 19:00 47.6 483
14 19:00 - 20:00 46.6 46.2
15 20:00 - 21:00 46.9 45.8
16 21:00 - 22:00 46.7 46
Leq Day 62.0 62.3
1 22:00-23:00 44.2 44.4
2 23:00- 00:00 43.9 43.9 Industrial
3 00:00- 01:00 42.7 42.6 CPCB, Protocol for 45 | Commerc 70
4 Noise Level 01.00-02.00 423 43.2 Ambient Level 35 dB-135 dB dB ial 55
5 dB(A)Leq -Night 02.00-03.00 42.2 42.5 Noise Monitoring - (A) Residenti 45
6 03.00-04.00 42.1 42.2 2015 al 50
7 04.00-05.00 41.7 423 Silence
8 05:00-06:00 42.5 42.8
Leq Day 427 43.0

**All noise measurements are integrated for a 01 hour period, All units in dB(A) *LDL indicates Lower Detection Limit

Sampling Assistants

ANALYSED BY

_2, aanor Kok

(Gaurav Kant)
REVIEWED BY

(Amit Raj Mishra)
Authorised Signatory

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-II.

---- End of Report ----

Page -1 of 1
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CMPDIL, RI-ll

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

email: rdri2cmpdi@coalindia.in

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

(Y cmpa/i

%Q' |\'\&v 4 Z st
A Wewis Ratna Company

Month & Year 05/2024 Cluster Cluster XIV ULR No. TC1012224000000841F
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) Date of Issue 10.07.2024
Project Sample Ref. No. REM/BCCL/2024/05 Sampling Method CMPDI/RI-II/LPM 22
Sampling Stations i Kharkharee UGP Date of Sampling 11.05.2024 21.05.2024 ::;:o(l]la.tegory of Core Zone
Hour / Time of OIIJserved Values OI.Jserved Values Method of Range Of NOISE POLLUTION (REGULATION AND CONTROL)
SI. No. Parameter by (Im Leq dl.3(A) ) (in Leq dB(.l?] ) e Testing LDL RUL!ES,IZOIOO Standards
First Fortnight Second Fortnight Zones Limits in dB
1 06:00 - 07:00 47 46.2
2 07:00 - 08:00 47.3 47.8
3 08:00 - 09:00 49.4 48.1
4 09:00 - 10:00 51.7 52.7
5 10:00-11:00 54.5 55
6 11:00 - 12:00 55.6 53.6
7 12:00 - 13:00 62.7 62.4 CPCB, Protocol Industrial 75
8 Noise Level dB(A)Leq | 13:00-14:00 63.6 61.3 for Ambient Level 35 dB-135 dB 35 Commerecial 65
9 - Day 14:00 - 15:00 64 63.9 Noise Monitoring dB(A) Residential 55
10 15:00 - 16:00 59 593 -2015 Silence 50
11 16:00 -17:00 72.6 62.7
12 17:00 - 18:00 60.6 58.6
13 18:00 - 19:00 47 47.6
14 19:00 - 20:00 47.2 a7
15 20:00 - 21:00 46.7 47.3
16 21:00 - 22:00 49.9 47.6
Leq Day 62.4 58.0
1 22:00-23:00 46.9 46.2
2 23:00- 00:00 45.5 45
3 00:00- 01:00 43.2 43.6 CPCB, Protocol Industrial 70
4 Noise Level dB(A)Leq | 01.00-02.00 41.4 42.6 for Ambient Level 35 dB-135 dB 35 Commerecial 55
5 -Night 02.00-03.00 41.1 38 Noise Monitoring dB(A) Residential 45
6 03.00-04.00 40.6 419 -2015 Silence 50
7 04.00-05.00 40.4 39.3
8 05:00-06:00 39.1 37
Leq Day 43.0 42.7
**All noise measurements are integrated for a 01 hour period, All units in dB(A) *LDL indicates Lower Detection Limit
L e Kt __‘k/_l_”,#'
Sampling Assistants (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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-I1.
---- End of Report ----
Page -10of 1

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report
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p— JL CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX
o K)P( ) Environment Laboratory, Regional Institute-II e 72 850
3 ini Kalna (ompany Ambient Noise Level Test Report email: rdri2cmpdi@coalindia.in
Month & Year 05/2024 Cluster Cluster XIV ULR No. TC1012224000000841F
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) Date of Issue 10.07.2024
Project Sample Ref. No. REM/BCCL/2024/05 Sampling Method CMPDI/RI-II/LPM 22
Sampling Stations i Telmacho Bridge Date of Samplin, Zone Category of Buffer Zone
pling & pling 09.05.2024 20.05.2024 | G ATeBOY
) Ol?served Values Ol.)served Values ; Range Of LD NOISE POLLUTION (REGULATION AND CONTROL)
SI. No. Parameter Hour / Time of day (.m Leq dl?(A) ) (inLeq dB(A'] ) Method of Analysis Testing L RULE.S, .20(?0 Standards
First Fortnight Second Fortnight Zones Limits in dB
1 06:00-07:00 43.7 46.7
2 07:00 - 08:00 55.5 56.1
3 08:00 - 09:00 59.1 56
4 09:00 - 10:00 64.4 65.2
5 10:00 - 11:00 63.5 62.4
6 11:00 - 12:00 64.7 63.8
; . ggg N ﬁgg S S CPCB, Protocol for 35 lndustria_l 75
Noise Level dB(A)Leq - - 644 70.1 Ambient Level Noise | 35dB-135dB | dB Commercial 65
9 - Day 14:00 - 15:00 62.5 63.9 Monitoring -2015 A) Residential 55
10 15:00 - 16:00 61.6 63 Silence 50
11 16:00-17:00 59 57.8
12 17:00 - 18:00 54.6 55.1
13 18:00 - 19:00 51 55.5
14 19:00 - 20:00 49.4 48.4
15 20:00 - 21:00 46.2 46.3
16 21:00 - 22:00 45.5 45.1
Leq Day 61.1 62.9
1 22:00-23:00 41.2 40.8
2 23:00- 00:00 40.3 40.3
j_ . 00.00_ e i e CPCB, Protocol for 35 lndustria.l 70
Noise Level dB(A)Leq | 01.00-02.00 40.2 41.1 Ambient Level Noise | 35dB-135dB | qg | Ccommercial 55
5 -Night 02.00-03.00 41 41.1 Monitoring -2015 (A) Reslidential 45
6 03.00-04.00 412 412 Silence 50
7 04.00-05.00 41.4 41.4
8 05:00-06:00 41.5 41.6
Leq Day 40.9 40.9
**All noise measurements are integrated for a 01 hour period, All units in dB(A) *LDL indicates Lower Detection Limit
Dy oeanonr Knd— ,_*’_/—_—ﬂa’
Sampling Assistants (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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-II.
---- End of Report ----
Page -1 of 1

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report
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CMPDIL, RI-ll

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

email: rdri2cmpdi@coalindia.in

Fan CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED

Environment Laboratory, Regional Institute-II
Ambient Noise Level Test Report

c min

Q &
a1 10 A Wi Ratna Co
’ fini Katna Company

Month & Year 05/2024 Cluster Cluster XIV ULR No. TC1012224000000841F
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) Date of Issue 10.07.2024
Project Sample Ref. No. REM/BCCL/2024/05 Sampling Method CMPDI/RI-II/LPM 22
Sampling Stations i Madhuband UGP Date of Samplin Zone Category of Buffer Zone
ping png 06.05.2024 23.05.2024 | e TeEOry
) Ol?served Values Ol.)served Values Method of Range Of NOISE POLLUTION (REGULATION AND CONTROL)
SI. No. Parameter Hour / Time of day (Im Leq dl?(A) ) (in Leq dB(.t?] ) Analysis Testing LDL RULE.S, ?090 Standards
First Fortnight Second Fortnight Zones Limits in dB
1 06:00-07:00 43.3 44
2 07:00 - 08:00 46.3 45.5
3 08:00 - 09:00 49.8 50.2
4 09:00 - 10:00 51.1 50.9
5 10:00 - 11:00 50.9 51
6 11:00 - 12:00 50.6 50.2
7 12:00 - 13:00 51.5 51.2 CPCB, Protocol for Industrial 75
8 Noise Level dB(A)Leq | 13:00-14:00 55.1 58.9 Ambient Level 35 dB-135 dB 35 Commercial 65
9 - Day 14:00 - 15:00 56.4 56.4 Noise Monitoring - dB(A) Residential 55
10 15:00 - 16:00 56.9 53.4 2015 Silence 50
11 16:00 - 17:00 49.4 495
12 17:00 - 18:00 48.3 48.2
13 18:00 - 19:00 47.6 47.5
14 19:00 - 20:00 47.4 47
15 20:00 - 21:00 47.2 46.6
16 21:00 - 22:00 46 46.2
Leq Day 51.5 51.8
1 22:00-23:00 42.3 42.8
2 23:00- 00:00 42.2 42.9
3 00:00- 01:00 421 422 CPCB, Protocol for Industrial 70
4 Noise Level dB(A)Leq | 01.00-02.00 414 41.8 Ambient Level 35 dB-135 dB 35 Commercial 55
5 -Night 02.00-03.00 41.1 41.6 Noise Monitoring - dB(A) Residential 45
6 03.00-04.00 425 42.8 2015 Silence 50
7 04.00-05.00 42.8 43
8 05:00-06:00 43.1 42.9
Leq Day 42.2 42.5
**All noise measurements are integrated for a 01 hour period, All units in dB(A) *LDL indicates Lower Detection Limit
Sampling Assistants (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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-I1.
---- End of Report ----
Page -10of 1
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As per the Environment (Protection) Amendment Rules, 2000 notified vide notification G.S.R.

Note:

Ambient Air Quality Standards for Jharia Coal Field

742(E), dated 25.9.2000.

Category Pollutant Time Concentration Method of
weighted | in Ambient Air Measurement
average
1 2 3 4 5
i Suspended Annual 500 pg/m? - High Volume
Particulate Matter | Average Sampling
Coal mines located (SPM) * (Average flow
in the coal fields of 24 hours 700 pg/m® rate not less
e Jharia ke than 1.1
: gzigzm Respirable Annual 250 pg/m® Respirable
Particulate Matter | Average Particulate Matter
(size less than 10 * sampling and
um) (RPM) 24 hours | 300 pg/m® analysis
**
Sulphur Dioxide Annual 80 pg/m’ 1.Improvedwest
(SO2) Average and Gaeke
* , method
ii hours | 120 ug/m 2.Ultraviolet
fluorescene
Oxide of | Annual 80 pg/m® 1. Jacob &
Nitrogen as NO- Average Hochheiser
* Modified (Na-
24 hours | 120 pg/m® Arsenic)
** Method
2. Gas phase
Chemilumine-
scence

21

* Annual Arithmetic mean for the measurements taken in a year, following the guidelines for frequency of
sampling laid down in clause2.

**  24hourly/8hourlyvaluesshallbemet 92%ofthetimeinayear.However,8% of the time it may exceed but not on two
consecutive days.
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NATIONAL AMBIENT AIR QUALITY STANDARDS
New Delhi the 18" November 2009

In exercise of the powers conferred by Sub-section (2) (h) of section 16 of the Air (Prevention and Control of
Pollution) Act, 1981 (Act No. 14 of 1981), and in supersession of the notification No(s).S.0.384(E), dated 11™ April
1994 and S.0.935(E), dated 14" NOVEMBER 1998, the Central Pollution Control Board hereby notify the National
Ambient Air Quality Standards with immediate effect.

Time Concentration in Ambient Air | Methods of Measurement
Weighted Industrial, Ecologically
Pollutant Average Residentia SensiFiye Area
I, Rural (Notified by
and other Central
Areas Government)
Sulphur Dioxide (SO>), Annual * 50 20 -Improved West and Gaeke
pg/m?3 24 Hours ** 80 80 Method
-Ultraviolet Fluorescence
Nitrogendioxide (NOz2), Annual * 40 30 -Jacob &Hochheiser modified
pg/m?3 24 Hours ** 80 80 (NaOH-NaAsO2) Method
-Gas Phase Chemiluminescence
Particulate Matter (Size Annual * 60 60 -Gravimetric
less than 10um) or PMuo, 24 Hours ** 100 100 -TEOM
pg/m3 -Beta attenuation
Particulate Matter (Size Annual * 40 40 -Gravimetric
less than 2.5um) or PMzs, 24 Hours ** 60 60 -TEOM
ug/m?3 -Beta attenuation
Ozone (Os) , ug/m? 8 Hours * 100 100 -UV Photometric
1 Hour ** 180 180 -Chemiluminescence
-Chemical Method
Lead (Pb), pg/m3 Annual * 0.50 0.50 -AAS/ICP Method after sampling
24 Hours ** 1.0 1.0 on EPM 2000 or equivalent filter
paper
-ED-XRF using Teflon filter
Carbon Monoxide (CO), 8 Hours ** 02 02 -Non dispersive Infrared (NDIR)
mg/m3 1 Hour ** 04 04 Spectroscopy
Ammonia (NHs), pg/m?3 Annual * 100 100 -Chemiluminescence
24 Hours ** 400 400 -Indophenol blue method
Benzene (CeHs), ug/m? Annual * 05 05 -Gas Chromatography (GC)
based continuous analyzer
-Adsorption and desorption
followed by GC analysis
Benzo(a)Pyrene (BaP) Annual * 01 01 -Solvent extraction followed
Particulate phase only, byHPLC/GC analysis
ng/m3
Arsenic (As), ng/m3 Annual * 06 06 -AAS/ICP Method after sampling
on EPM 2000 or equivalent filter
paper
Nickel (Ni), ng/m3 Annual * 20 20 -AAS/ICP Method after sampling
on EPM 2000 or equivalent filter
paper

*  Annual Arithmetic mean of minimum 104 measurements in a year at a particular site taken twice a week 24 hourly at uniform
intervals.
** 24 hourly or 8 hourly or 1 hourly monitored values, as applicable, shall be complied with 98% of the time in a year. 2% of the
time, they JUNE exceed the limits but not on two consecutive days of monitoring.
NOTE:Whenever and wherever monitoring results on two consecutive days of monitoring exceed the limits specified above for the respective categc

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report
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EXECUTIVE SUMMARY

1.0 Introduction

The purpose of environmental monitoring is to assess the quality of various
attributes that affects the fauna and flora. In accordance with the quality of these
attributes appropriate strategy is to be developed to control the pollution level
within the permissible limits. The three major attributes are air, water and noise
level.

Bharat Coking Coal Limited (BCCL), a Subsidiary company of Coal India Limited
is operating Underground and Opencast Mines in Jharia Coalfield (JCF) is a part
of Gondwana Coalfields located in Dhanbad district of Jharkhand, the JCF is
bounded by 23°37' N to 23%52’ N latitudes and 86°09’ E to 86°30’ E longitude
occupying an area of 450 Sq.km. BCCL has awarded Environmental monitoring
work of Jharia Coalfield (JCF) to Central Mine Planning & Design Institute
Limited (CMPDIL). The environmental monitoring has been carried out as per
the conditions laid down by the MOEF&CC while granting environmental
clearance of project, consent letter issued by the respective SPCB, and other
statutory requirements.

2.0 Sampling location and rationale

2.1 Ambient air sampling locations

The ambient air quality monitoring stations were selected to represent core,
buffer zone area. The rationale has been based on the guidelines stipulated by
MoEF&CC, consent letter of SPCB, as well as other statutory requirements.

2.2 Water sampling stations
The Water sampling stations were selected for mine sump water.

2.3 Noise level monitoring locations

Noise levels vary depending on the various activities in mining areas. The
monitoring of noise level in different locations will be helpful to take appropriate
mitigating measures. The noise levels were recorded in mining areas,
washeryareas and in residential areas.

3.0 Methodology of sampling and analysis

3.1 Ambient air quality

Parameters chosen for assessment of ambient air quality were Particulate
Matter (PM1o), Fine Particulate Matter (PMzs), Sulphur Di-oxide (SO2) and

Nitrogen Oxides (NOy). Respirable Dust Samplers (RDS) and Fine Dust

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report



Sampler (PMzs sampler) were used for sampling of PM1o, SO2 & NOx and Fine

Dust Sampler (PMz2s sampler) were used for sampling of PM2s at 24 hours
interval once in a fortnight and the same for the gaseous pollutants. The
samples were analyzed in Environmental Laboratory of CMPDI, RI-Il, Dhanbad.

3.2 Water quality

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

3.3 Noise level monitoring

Noise level measurements in form of 'Leq' were taken using Integrated Data
Logging Sound Level Meter. Noise levels were measured in Decibels, 'A'
weighted average, i.e. dB(A).

4.0 Results and interpretations

4.1 Air quality

It has been seen from the analysis results that the 24 hours average
concentration parameters like PMio, PM25, SO2 and NOy are mostly within the

permissible limits in all sampling locations as per MOEF&CC Gazette Notification
No. GSR 742(E) dt 25.09.2000 Standards for Coal Mines and National Ambient
Air Quality Standard -2009. Sometimes the concentration of PMio& PMz2s
exceeds the limits due to heavy public traffic, poor road condition, coke oven
plants, burning of coal by surrounding habitants, brick making, municipal waste
dumps and industries like Steel Plant, thermal Plants including their fly ash etc.

The following preventive and suppressive mitigative measures can be
undertaken to contain the pollution level within prescribed level:-

Wet drilling and controlled blasting should be practice.

Explosive used should be optimised to restrict the dust generation.
Transportation roads should be permanently asphalted free of ruts, potholes
etc.

Water should be sprayed on coal transportation road, service road more
frequently and at regular interval.

Dust from roads should be removed physically or mechanically.

Greenbelts around industrial sites, service building area besides

Avenue plantation along roads should be created.

Coal dust should be suppressed by using fixed sprinklers.

Regular maintenance of plant and machinery should be undertaken.

YV VV VYV VVV
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4.2 Water quality

The test results indicate that the major parameters compared with MoEF&CC
Gazette Notification No. GSR 742(E) dt 25.09.2000 are within permissible limits.

4.3 Noise Level

During the noise level survey it has been observed that the noise level in the
sampling locations is within the permissible limits prescribed as per MOEF&CC
Gazette Notification No. GSR 742(E) dt 25.09.2000 Standards for Coal Mines for
Industrial Area and Noise pollution (Regulation and Control) Rules, 2000.

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report
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1.2

INTRODUCTION

Any industry and development activities including coal mining is bound to affect
environmental attributes. There are positive as well as negative impacts of such
operations. For controlling the adverse impacts a regular monitoring is essential.
The environmental monitoring is being done as per the guide-lines stipulated by
Ministry of Environment, Forest and Climate Change (MoEF&CC), Govt. of India.

Bharat Coking Coal has awarded Environmental Monitoring work of all
Projects, Cluster wise, to Central Mine Planning & Design Institute Limited
(CMPDIL). The environmental monitoring has been carried out as per conditions
laid down by MoEF&CC while granting environmental clearance to different
projects. CMPDI has trained manpower and well equipped laboratory to carry out
monitoring, analysis and R&D work in the field of environment.

The Cluster-XIV is in the Western part of the Jharia coalfield and situated in the
Western Jharia area of BCCL. It includes 1 Mine (viz. Lohapatti (UG & OC). The
Cluster — X1V is situated about 25 - 30 kms from Dhanbad Railway Station. The
mines of this Cluster — XIV are operating since pre nationalization period (prior to
1972-73). It is connected by both Railway and Road. The drainage of the area is
governed by Damodar River.

The Cluster-XIV is designed to produce 0.405 MTPA (normative) and 0.526
MTPA (peak) capacity of coal.

The Project has Environmental Clearance from Ministry of Environment, Forest
and Climate Change (MoEF&CC) for a rated capacity 0.405 MTPA (normative)
and 0.526 MTPA (peak) capacity of coal production vide letter no. J-
11015/10/2010-IA.11 (M) dated 06™ June, 2013.

Ministry of Environment, Forest and Climate Change while granting
environmental clearance has given one of the General conditions that “ Four
ambient air quality monitoring stations should be established in the core zone as
well as in the buffer zone for PMio, PM25, SO2, NOx monitoring. Location of
the stations should be decided based on the meteorological data, topographical
features and environmentally and ecologically sensitive targets in consultation
with the State Pollution Control Board.” And other conditions regarding water /
effluent and noise level monitoring.

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

AMBIENT AIR QUALITY MONITORING

Location of sampling station and their rationale:
(As per G.S.R. 742 (E) dt. 25th December, 2000)

Ambient Air Quality Sampling Locations

CORE ZONE Monitoring Location

Lohapatti (A20): Industrial Area

The location of the sampling station is 23° 44’ 29.42” N & 86° 12’ 49.96” E.
The sampler was placed at a height of approx. 1.5m above ground level at
Project Office.

BUFFER ZONE Monitoring Location

Kharkharee CISF Office (A21): Industrial Area

The location of the sampling station is 23°46’ 29.00”N & 86° 14’ 37.08”E. The
sampler was placed at a height of approx. 1.5m above ground level at Safety
Office.

Telmachho Bridge (A32): Industrial Area

The location of the sampling station is 23°44’ 14.90” N & 86° 12’ 21.20” EThe
location was selected for studying the impact of the mining activity on the
Telmachho Bridge area as it lies in the buffer zone for the Cluster XIV.

Madhuband UGP Office (A33): Industrial Area

The location of the sampling station is 23°45°24.48” N & 086°11’59.44”E. The
sampler was placed at a height of approx. 1.5m above ground level at Safety
Office.

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report



AMBIENT AIR QUALITY DATA

C mlocli

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

CMPDIL, RI-II

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

A Wleni Retna Company Ambient Air Quality Test Report email: rdri2cmpdi@coalindia.in
Test Report for Ambient Air Samples
Month & Year 06/2024 Cluster Cluster XIV ULR No. TC1012224000000755F
Customer Environment Dep_artfnc?nt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 22.08.2024
gmenv.bccl@coalindia.in)
Project Lohapatti Sample Ref. No. REM/BCCL/2024/04 | Sampling Method CMPDI/RI-II/LPM 11, (IS 5182)
Date of Period of Zone of Station: Buffer Zone
Sampling 08.06.2024 21.06.2024 | Analysis 08.06.2024 25.07.2024 )
Observed Values MoEF Standards
(in pg/m3) Notification dated
I oy | T et LENER LDL 25th NAAQS, 2009
No. Analysis 1st FN 2nd FN Testing
A2024 A2080 September,2000
(GSR742E)
1 PMjio IS -5182(Part 10 pg/m3-1000 | 10 pg/ms3 300 100
23):2006, R-2017 87 83 Hg/ms3
2 PM;s IS -5182(Part 10 pg/m? - 400 10 pug/m3 Not Specified 60
24):2019 35 53 ug/m?
3 SO, [S-5182(Part-2): 10 pg/m3-1050 | 10 pg/ms3 120 80
< <
2001, R-2017 10 10 ug/m?
4 NO; [S-5182 (Part-6): 26 26 06 pg/ms - 420 06 pg/ms3 120 80
2006 ,R-2017 ug/m?
* LDL indicates Lower Detection Limit,
**All units are in ug/m3, 24 hourly Average,
s ¢7§] (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory

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-II.

---- End of Report ----

Page -1 of 1




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

c mpc[i

A Weni Raatna Company

CMPDIL, RI-II

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

email: rdri2cmpdi@coalindia.in

Test Report for Ambient Air Samples

Month & Year 06/2024 Cluster Cluste XIV ULR No. T€1012224000000755F
Customer Environment Dep.art.m(?nt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 22.08.2024
gmenv.bccl@coalindia.in)
Project Kharkharee Sample Ref. No. REM/BCCL/2024/06 | Sampling Method CMPDI/RI-II/LPM 11, (IS 5182)
Date of Period of 7 f Station: Core Z
Sampling 12.06.2024 25.06.2024 Analysis 12.06.2024 25.07.2024 one o ton: ore Zone
Observed Values MOoEF Standards
(in pg/m3) Notification dated
Sl | parameter | Method of Range Of LDL 25th NAAQS, 2009
No. Analysis 1st FN 2nd FN Testing
A2001 A2056 September,2000
(GSR742E)
1 PMjo IS -5182(Part 10 pg/m3-1000 | 10 pg/ms3 300 100
23):2006, R-2017 90 95 ug/m3
2 PM2s IS -5182(Part 10 pg/m3-400 | 10 pg/ms3 Not Specified 60
24):2019 51 52 ug/m?
3 SO, [S-5182(Part-2): 10 pg/m3-1050 | 10 ug/m3 120 80
< <
2001, R-2017 10 10 ug/ms
4 NO: [S-5182 (Part-6): 26 27 06 ug/m3?-420 | 06 pug/m3 120 80
2006 ,R-2017 hg/m?
* LDL indicates Lower Detection Limit,
**All units are in ug/m3, 24 hourly Average,
<P e 2 2, cearonr Fant— ,_k,_,_—/—‘}A
KV 4’5\1/ == -
(Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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), CMPD],
RI-1I.
---- End of Report ----
Page -1 of 1
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CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED

CMPDIL, RI-II
R 6{_ Environment Laboratory, Regional Institute-II KOYLA BHAWAN COMPLEX
& cmpcae Ambient Air Quality Test Report DHANBAD. -826005

Q &
a0

A Wini Rtne (’wn,mn,

Phone:0326-223-850
email: rdri2cmpdi@coalindia.in

Test Report for Ambient Air Samples

Month & Year 06/2024 Cluster CLUSTER XIV ULR No. T€1012224000000755F
Customer g:::;gr:g;rgii[l);gtg?ﬁ, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 22.08.2024
Project Telmacho Bridge Sample Ref. No. REM/BCCL/2024/06 | Sampling Method CMPDI/RI-II/LPM 11, (IS 5182)
Date o.f Perlod.of Zone of Station: Buffer Zone
Sampling 07.06.2024 21.06.2024 Analysis 07.06.2024 25.07.2024
Observed Values MoEF Standards
(in pg/m3) Notification
SL | parameter | Method el Rapecol LDL dated 25th NAAQS, 2009
No. Analysis 1st FN 2nd FN Testing September.2000
A1983 A2036 FGSR 742 E)
1 PMyo IS -5182(Part 10 pg/m3 - 10 pg/m3 300 100
23):2006, R-2017 124 97 1000 pg/ms3
2 PM2s IS -5182(Part 10 pg/m3-400 | 10 pg/m3 Not Specified 60
24):2019 68 57 ug/m?
3 SO; [S-5182(Part-2): 10 pg/m3 - 10 pg/m3 120 80
2001, R-2017 <10 <10 1050 pg/m?
4 NO: [S-5182 (Part-6): )8 31 06 ug/m?-420 | 06 pug/m3 120 80
2006 ,R-2017 ug/m?
**All units are in ug/m3, 24 hourly Average * LDL indicates Lower Detection Limit,
S e - Gl
(Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory

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), CMPD],
RI-IL

---- End of Report ----

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

CMPDIL, RI-II

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

email: rdri2cmpdi@coalindia.in

Test Report for Ambient Air Samples

Month & Year 06/2024 Cluster Cluster XIV ULR No. T€1012224000000755F
Customer Environment Dep.art.m(?nt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 22.08.2024
gmenv.bccl@coalindia.in)
Project Madhuband UGP Sample Ref. No. REM/BCCL/2024/04 | Sampling Method CMPDI/RI-II/LPM 11, (IS 5182)
Date of Period of 7 f Station: Core Zone
Sampling 13.06.2024 25.06.2024 | Analysis 13.06.2024 25.07.2024 | Zoneof Station:
Observed Values MoEF Standards
(in pg/m3) Notification dated
SL | parameter | Method el KBTS WS LDL 25th NAAQS, 2009
No. Analysis 1st FN 2nd FN Testing
A2000 A2052 September,2000
(GSR742E)
1 PMyo IS -5182(Part 10 pg/m3-1000 | 10 pg/ms3 300 100
23):2006, R-2017 137 92 ug/m?
2 PM2s IS -5182(Part 10 pg/m3-400 | 10 pg/ms3 Not Specified 60
24):2019 68 54 ug/m?
3 SO, [S-5182(Part-2): 10 pg/m3-1050 | 10 ug/m3 120 80
< <
2001, R-2017 10 10 ug/ms
4 NO; [S-5182 (Part-6): 31 25 06 ug/m3 - 420 06 pg/ms3 120 80
2006 ,R-2017 ug/m?
* LDL indicates Lower Detection Limit,
**All units are in ug/m3, 24 hourly Average,
-7 . S0 B ot ‘_*’_’_/_*%
KV 4’5\1/ == -
(Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory

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-II.

---- End of Report ----

Page -1 of 1

JOB NO. 200316028 Cluster — X1V, BCCL Environmental Monitoring Report
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WATER QUALITY MONITORING

3.1 Location of sampling sites
(Refer Plate No. - 11)
)] Mine Discharge of Block Il (MW14)
A sampling point is fixed to assess the effluent quality of Mine discharge. This
location is selected to monitor effluent discharge in to KhudiaNala.

3.2 Methodology of sampling and analysis

Water samples were collected as per standard practice. The effluent samples were
collected and analysed for four parameters on fortnightly basis at the Environmental
Laboratory of CMPDI RI-1l, 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.
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CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED
Environment Laboratory, Regional Institute-II
MINE EFFLUENT TEST REPORT

CMPDIL, RI-II

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

email: rdri2Zcmpdi@coalindia.in

Test Report for Mine Effluent samples

y:a‘;th & 06/2024 Cluster Cluster XIV ULR No. T€1012224000000772F
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) Date of Issue | 22.08.2024
Project Sampling Ref. No. REM/BCCL/2024/06 Sampling Method IS 3025 (Part-1) CMPDI/RI-II/LPM 13
Sampling . Block II Sample Collected in 2.5 Ltr Jerricane , Color as observed is transparent | Period of Analysis
Stations 0 o¢ Date of Sampling 03.06.2024 ‘ 24.06.2024 03.06.2024 to 10.06.2024
Observed Values STANDARDS FOR COAL MINES
. . . . (Stipulated by Ministry of Environment
Sl. No. Parameter Method of Analysis First Fortnight Second Fortnight . . . LDL
A1991 A2044 and Forests (MoEF), Vide Notification
No. GSR 742(E), Dt: 25.09.2000)
1 Total Suspended IS 30.25/1.7:1984, R:2017, 33 32 100 (Max) 10
Solids Gravimetric
2 pH 15-3025/11:1983, R-2017, 7.28 7.25 55-9.0 0.2
Electrometric
3 0il & Grease 15 3025/39:1991, R : 2019, <2.0 <2.0 34 33
Partition Gravimetric
APHA 23rd Edition 5220 C
4 oD Titrimetric Method 32 32 7.69 781
**All units in mg/L unless specified otherwise. *LDL indicates Lower Detection Limit & BDL indicates Below Detection Limit,
**Grab sampling carried out for water samples.
" ¥ — T
(Kumar Vaibhav) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory

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-II.

---- End of Report ----

Page -1 of 1
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NOISE LEVEL QUALITY MONITORING

4.1Location of sampling sites

i) Lohapatti (N20)
i) Kharkharee CISF Office (N21)
iii) Telmacho Bridge (N32)

iv)  Madhuband UGP (N33)

4.2Noise level measurements in form of 'Leq' were taken using Integrated Data Logging
Sound Level Meter during day time & night time. Noise levels were measured for the
complete day & night time, the Intergration time taken was one hour or 3600 seconds.

Noise levels were measured in Decibels, 'A" weighted average, i.e. dB (A).

4.3 Results & Interpretations

Ambient noise levels were recorded during day time & night time and the observed values were
compared with standards prescribed by MOEF&CC. The results of Noise levels recorded during
day & night time on fortnightly basis are presented in tabular form along with the applicable
standard permissible limits. The observed values in terms of Leg are presented. The observed

values at all the monitoring locations are found to be within permissible limits.
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CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED
Environment Laboratory, Regional Institute-II

CMPDIL, RI-II
KOYLA BHAWAN COMPLEX
DHANBAD. -826005

A Wt Ratic Coinpang . ) Phone:0326-223-850
Ambient Noise Level Test Report email: rdri2cmpdi@coalindia.in
Month & Year 06/2024 | Cluster | Cluster XIV ULR No.
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) ?ate of 22.08.2024
ssue
Project Sample Ref. No. REM/BCCL/2024/06 Sampling Method CMPDI/RI-II/LPM 22
Sampling i Lohapatti Date of Sampling Zone Category CORE Zone
Stations of Station:
o/ T 6 Ol.)served Values Ol?served Values Method of Range Of NOISE POLLUTION (REGULATION AND
Sl. No. Parameter ATy (in Leq dB(A)) (in Leq dB(A)) s Testing LDL CONTROL) RULES, 2000 Standards
First Fortnight Second Fortnight Zones Limits in dB
1 06:00 - 07:00 33.8 34.5
2 07:00 - 08:00 43.6 42.9
3 08:00 - 09:00 38.8 43.4
4 09:00 - 10:00 36.3 38.5
5 10:00 - 11:00 38.8 40.1
6 11:00-12:00 375 423
7 12:00 - 13:00 38.5 40.9 CPCB, Protocol for lndustriall 75
8 Noise Level 13:00 - 14:00 39.7 425 Ambient Level 35 dB-135 dB ]:;f) Comnllema 65
9 dB(A)Leq - Day 14:00 - 15:00 39.1 40.4 Noise Monitoring - (A) | Residential 55
10 15:00 - 16:00 41.5 41.8 2015 Silence 50
11 16:00-17:00 41.6 41.7
12 17:00 - 18:00 41.4 425
13 18:00 - 19:00 41.4 423
14 19:00 - 20:00 40.9 40.6
15 20:00 - 21:00 40.8 40.7
16 21:00 - 22:00 40.7 40.6
Leq Day 40.2 41.4
1 22:00-23:00 42.9 42.9
2 23:00- 00:00 42.8 42.3 Industrial
3 00:00- 01:00 425 424 CPCB, Protocol for 45 | Commerc 70
4 Noise Level 01.00-02.00 42.1 43 Ambient Level 35 dB-135 dB dB ial 55
5 dB(A)Leq -Night 02.00-03.00 42 42.3 Noise Monitoring - Residenti 45
6 03.00-04.00 41.9 42 2015 ) al 50
7 04.00-05.00 41.5 42.1 Silence
8 05:00-06:00 423 42.6
Leq Day 42.3 42.5

**All noise measurements are integrated for a 01 hour period, All units in dB(A) *LDL indicates Lower Detection Limit

Sampling Assistants

ANALYSED BY

_2, aanor Kok

(Gaurav Kant)
REVIEWED BY

(Amit Raj Mishra)
Authorised Signatory

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-II.

---- End of Report ----

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

(Y cmpc[i

Q &
RUE/ 4 Wi Botns Company

Month & Year 06/2024 | Cluster I Cluster XIV ULR No.
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) Date of Issue 22.08.2024
Project Sample Ref. No. REM/BCCL/2024/06 Sampling Method CMPDI/RI-II/LPM 22
Sampling Stations i Kharkharee UGP Date of Sampling Zone Category of Core Zone
Station:
Hour / Time of OIIJserved Values OI.Jserved Values Method of Range Of NOISE POLLUTION (REGULATION AND CONTROL)
SI. No. Parameter by (Im Leq dl.3(A) ) (in Leq dB(.l?) ) el Testing LDL RUL!ES,. 20.00 Standards
First Fortnight Second Fortnight Zones Limits in dB
1 06:00 - 07:00 40.6 41.3
2 07:00 - 08:00 54.9 54.8
3 08:00 - 09:00 65.2 65.4
4 09:00 - 10:00 65.1 64.9
5 10:00-11:00 61.7 60.7
6 11:00 - 12:00 59.1 58.7
7 12:00 - 13:00 56.9 57.8 CPCB, Protocol Industrial 75
8 Noise Level dB(A)Leq | 13:00 - 14:00 55.3 54.7 for Ambient Level 35 dB-135 dB 35 Commercial 65
9 - Day 14:00 - 15:00 53.3 52.6 Noise Monitoring dB(A) Residential 55
10 15:00 - 16:00 51.8 52.1 -2015 Silence 50
11 16:00 - 17:00 52.1 52.7
12 17:00 - 18:00 51.9 52.5
13 18:00 - 19:00 49.5 49.5
14 19:00 - 20:00 47.9 48
15 20:00 - 21:00 46 46.2
16 21:00 - 22:00 45.4 45.8
Leq Day 58.3 58.2
1 22:00-23:00 45.6 43.5
2 23:00- 00:00 42.9 43.4
3 00:00- 01:00 43 434 CPCB, Protocol Industrial 70
4 Noise Level dB(A)Leq | 01.00-02.00 41.2 42.4 for Ambient Level 35 dB-135 dB 35 Commerecial 55
5 -Night 02.00-03.00 40.9 37.8 Noise Monitoring dB(A) Residential 45
6 03.00-04.00 20.4 41.7 -2015 Silence 50
7 04.00-05.00 40.2 39.1
8 05:00-06:00 38.9 36.8
Leq Day 42.1 41.7

**All noise measurements are integrated for a 01 hour period, All units in dB(A) *LDL indicates Lower Detection Limit

I aenii st H
=

Sampling Assistants (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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-II.
---- End of Report ----
Page -1of 1

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report
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CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED

.
cmpJ‘ Environment Laboratory, Regional Institute-II

Ambient Noise Level Test Report
- A m:u' Catna C /mn,n'-,

Month & Year 06/2024 I Cluster | Cluster XIV ULR No.
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) Date of Issue | 22.08.2024
Project Sample Ref. No. REM/BCCL/2024/06 Sampling Method CMPDI/RI-II/LPM 22
Sampling Stations i Telmacho Bridge Date of Sampling Zone Category of Buffer Zone
Station:
) Ol?served Values Ol.)served Values ) Range Of LD NOISE POLLUTION (REGULATION AND CONTROL)
Sl. No. Parameter Hour / Time of day (.m Leq dl?(A) ) (inLeq dB(/?] ) Method of Analysis Testing L RULE.S, .20(?0 Standards
First Fortnight Second Fortnight Zones Limits in dB
1 06:00 - 07:00 38.4 41
2 07:00 - 08:00 48.8 49.3
3 08:00 - 09:00 51.9 49.2
4 09:00 - 10:00 56.6 57.2
5 10:00 - 11:00 55.8 54.8
6 11:00-12:00 56.8 56.1
7 12:00-13:00 8.2 60.2 Industrial 75
8 Noise Level dB(A)Leq | 13:00-14:00 56.6 61.5 CPCB, Protocol for 35 Commercial 65
Ambient Level Noise 35dB-135dB dB( . .
9 - Day 14:00 - 15:00 54.9 56.1 Monitoring -2015 A) Residential 55
10 15:00 - 16:00 54.1 55.3 Silence 50
11 16:00 - 17:00 51.8 50.7
12 17:00 - 18:00 48 48.4
13 18:00 - 19:00 44.8 48.8
14 19:00 - 20:00 43.4 42.5
15 20:00 - 21:00 40.6 40.7
16 21:00 - 22:00 39.9 39.6
Leq Day 53.4 54.9
1 22:00-23:00 41 40.6
2 23:00- 00:00 40.1 40.1
3 00:00- 01:00 40 40 Industrial 70
4 Noise Level dB(A)Leq | 01.00-02.00 40 40.9 CPCB, Protocol fo.r 35 Commercial 55
X Ambient Level Noise 35dB-135dB dB( . X
5 -Night 02.00-03.00 40.8 40.9 Monitoring -2015 A) Residential 45
6 03.00-04.00 41 41 Silence 50
7 04.00-05.00 41.2 41.2
8 05:00-06:00 41.3 41.4
Leq Day 40.7 40.8

**All noise measurements are integrated for a 01 hour period, All units in dB(A) *LDL indicates Lower Detection Limit

2y cnrnons Fond— l_*’_/——‘la’

Sampling Assistants (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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-II.
---- End of Report ----
Page -1 of 1

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report
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Fan CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED
Environment Laboratory, Regional Institute-II

Ambient Noise Level Test Report

c mpc/i

Q &
RUNES L Wi Rotna Compeny

Month & Year 06/2024 I Cluster | Cluster XIV ULR No.
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) Date of Issue 22.08.2024
Project Sample Ref. No. REM/BCCL/2024/06 Sampling Method CMPDI/RI-II/LPM 22
Sampling Stations i Madhuband UGP Date of Sampling Zone Category of Buffer Zone
Station:
) Ol?sewed Values OI'Jserved Values Method of Range Of NOISE POLLUTION (REGULATION AND CONTROL)
SI. No. Parameter Hour / Time of day (.m Leq dl?(A) ) (in Leq dB(.l?) ) T Testing LDL RULF:S, '20(.)0 Standards
First Fortnight Second Fortnight Zones Limits in dB
1 06:00 - 07:00 38.1 38.6
2 07:00 - 08:00 40.7 39.9
3 08:00 - 09:00 43.7 44.1
4 09:00 - 10:00 44.9 44.7
5 10:00 - 11:00 44.7 44.8
6 11:00 - 12:00 44.4 44.1
7 12:00 - 13:00 453 45 CPCB, Protocol for Industrial 75
8 Noise Level dB(A)Leq | 13:00-14:00 48.4 51.7 Ambient Level 35 dB-135 dB 35 Commercial 65
9 - Day 14:00 - 15:00 49.5 49.5 Noise Monitoring - dB(A) Residential 55
10 15:00 - 16:00 49.9 46.9 2015 Silence 50
11 16:00 - 17:00 43.4 435
12 17:00 - 18:00 2.4 4223
13 18:00 - 19:00 41.8 41.7
14 19:00 - 20:00 41.7 41.3
15 20:00 - 21:00 41.5 40.9
16 21:00 - 22:00 40.4 40.6
Leq Day 45.1 45.3
1 22:00-23:00 42.1 42.6
2 23:00- 00:00 42 42.7
3 00:00- 01:00 419 42 CPCB, Protocol for Industrial 70
4 Noise Level dB(A)Leq | 01.00-02.00 41.2 41.6 Ambient Level 35 dB-135 dB 35 Commerecial 55
5 -Night 02.00-03.00 40.9 41.4 Noise Monitoring - dB(A) Residential 45
6 03.00-04.00 423 42.6 2015 Silence 50
7 04.00-05.00 42.6 42.8
8 05:00-06:00 42.9 42.7
Leq Day 42.0 42.3

**All noise measurements are integrated for a 01 hour period, All units in dB(A) *LDL indicates Lower Detection Limit

_2, avenow Kant—

Sampling Assistants (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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-II.
---- End of Report ----
Page -1 of 1

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report
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As per the Environment (Protection) Amendment Rules, 2000 notified vide notification G.S.R.

Note:

Ambient Air Quality Standards for Jharia Coal Field

742(E), dated 25.9.2000.

Category Pollutant Time Concentration Method of
weighted | in Ambient Air Measurement
average
1 2 3 4 5
i Suspended Annual 500 pg/m? - High Volume
Particulate Matter | Average Sampling
Coal mines located (SPM) * (Average flow
in the coal fields of 24 hours 700 pg/m® rate not less
e Jharia ke than 1.1
: gzigzm Respirable Annual 250 pg/m® Respirable
Particulate Matter | Average Particulate Matter
(size less than 10 * sampling and
um) (RPM) 24 hours | 300 pg/m® analysis
**
Sulphur Dioxide Annual 80 pg/m’ 1.Improvedwest
(SO2) Average and Gaeke
* , method
ii hours | 120 ug/m 2.Ultraviolet
fluorescene
Oxide of | Annual 80 pg/m® 1. Jacob &
Nitrogen as NO- Average Hochheiser
* Modified (Na-
24 hours | 120 pg/m® Arsenic)
** Method
2. Gas phase
Chemilumine-
scence

22

* Annual Arithmetic mean for the measurements taken in a year, following the guidelines for frequency of
sampling laid down in clause2.

**  24hourly/8hourlyvaluesshallbemet 92%ofthetimeinayear.However,8% of the time it may exceed but not on two
consecutive days.
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NATIONAL AMBIENT AIR QUALITY STANDARDS
New Delhi the 18" November 2009

In exercise of the powers conferred by Sub-section (2) (h) of section 16 of the Air (Prevention and Control of
Pollution) Act, 1981 (Act No. 14 of 1981), and in supersession of the notification No(s).S.0.384(E), dated 11™ April
1994 and S.0.935(E), dated 14" NOVEMBER 1998, the Central Pollution Control Board hereby notify the National
Ambient Air Quality Standards with immediate effect.

Time Concentration in Ambient Air | Methods of Measurement
Weighted Industrial, Ecologically
Pollutant Average Residentia SensiFiye Area
I, Rural (Notified by
and other Central
Areas Government)
Sulphur Dioxide (SO>), Annual * 50 20 -Improved West and Gaeke
pg/m?3 24 Hours ** 80 80 Method
-Ultraviolet Fluorescence
Nitrogendioxide (NOz2), Annual * 40 30 -Jacob &Hochheiser modified
pg/m?3 24 Hours ** 80 80 (NaOH-NaAsO2) Method
-Gas Phase Chemiluminescence
Particulate Matter (Size Annual * 60 60 -Gravimetric
less than 10um) or PMuo, 24 Hours ** 100 100 -TEOM
pg/m3 -Beta attenuation
Particulate Matter (Size Annual * 40 40 -Gravimetric
less than 2.5um) or PMzs, 24 Hours ** 60 60 -TEOM
ug/m?3 -Beta attenuation
Ozone (Os) , ug/m? 8 Hours * 100 100 -UV Photometric
1 Hour ** 180 180 -Chemiluminescence
-Chemical Method
Lead (Pb), pg/m3 Annual * 0.50 0.50 -AAS/ICP Method after sampling
24 Hours ** 1.0 1.0 on EPM 2000 or equivalent filter
paper
-ED-XRF using Teflon filter
Carbon Monoxide (CO), 8 Hours ** 02 02 -Non dispersive Infrared (NDIR)
mg/m3 1 Hour ** 04 04 Spectroscopy
Ammonia (NHs), pg/m?3 Annual * 100 100 -Chemiluminescence
24 Hours ** 400 400 -Indophenol blue method
Benzene (CeHs), ug/m? Annual * 05 05 -Gas Chromatography (GC)
based continuous analyzer
-Adsorption and desorption
followed by GC analysis
Benzo(a)Pyrene (BaP) Annual * 01 01 -Solvent extraction followed
Particulate phase only, byHPLC/GC analysis
ng/m3
Arsenic (As), ng/m3 Annual * 06 06 -AAS/ICP Method after sampling
on EPM 2000 or equivalent filter
paper
Nickel (Ni), ng/m3 Annual * 20 20 -AAS/ICP Method after sampling
on EPM 2000 or equivalent filter
paper

*  Annual Arithmetic mean of minimum 104 measurements in a year at a particular site taken twice a week 24 hourly at uniform
intervals.
** 24 hourly or 8 hourly or 1 hourly monitored values, as applicable, shall be complied with 98% of the time in a year. 2% of the
time, they JUNE exceed the limits but not on two consecutive days of monitoring.
NOTE:Whenever and wherever monitoring results on two consecutive days of monitoring exceed the limits specified above for the respective categc

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report
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EXECUTIVE SUMMARY

1.0 Introduction

The purpose of environmental monitoring is to assess the quality of various
attributes that affects the fauna and flora. In accordance with the quality of these
attributes appropriate strategy is to be developed to control the pollution level
within the permissible limits. The three major attributes are air, water and noise
level.

Bharat Coking Coal Limited (BCCL), a Subsidiary company of Coal India Limited
is operating Underground and Opencast Mines in Jharia Coalfield (JCF) is a part
of Gondwana Coalfields located in Dhanbad district of Jharkhand, the JCF is
bounded by 23°37' N to 23%52’ N latitudes and 86°09’ E to 86°30’ E longitude
occupying an area of 450 Sq.km. BCCL has awarded Environmental monitoring
work of Jharia Coalfield (JCF) to Central Mine Planning & Design Institute
Limited (CMPDIL). The environmental monitoring has been carried out as per
the conditions laid down by the MOEF&CC while granting environmental
clearance of project, consent letter issued by the respective SPCB, and other
statutory requirements.

2.0 Sampling location and rationale

2.1 Ambient air sampling locations

The ambient air quality monitoring stations were selected to represent core,
buffer zone area. The rationale has been based on the guidelines stipulated by
MoEF&CC, consent letter of SPCB, as well as other statutory requirements.

2.2 Water sampling stations
The Water sampling stations were selected for mine sump water.

2.3 Noise level monitoring locations

Noise levels vary depending on the various activities in mining areas. The
monitoring of noise level in different locations will be helpful to take appropriate
mitigating measures. The noise levels were recorded in mining areas,
washeryareas and in residential areas.

3.0 Methodology of sampling and analysis

3.1 Ambient air quality

Parameters chosen for assessment of ambient air quality were Particulate
Matter (PM1o), Fine Particulate Matter (PMzs), Sulphur Di-oxide (SO2) and

Nitrogen Oxides (NOy). Respirable Dust Samplers (RDS) and Fine Dust
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Sampler (PMzs sampler) were used for sampling of PM1o, SO2 & NOx and Fine

Dust Sampler (PMz2s sampler) were used for sampling of PM2s at 24 hours
interval once in a fortnight and the same for the gaseous pollutants. The
samples were analyzed in Environmental Laboratory of CMPDI, RI-Il, Dhanbad.

3.2 Water quality

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

3.3 Noise level monitoring

Noise level measurements in form of 'Leq' were taken using Integrated Data
Logging Sound Level Meter. Noise levels were measured in Decibels, 'A’
weighted average, i.e. dB(A).

4.0 Results and interpretations

4.1 Air quality

It has been seen from the analysis results that the 24 hours average
concentration parameters like PMio, PM25, SO2 and NOy are mostly within the

permissible limits in all sampling locations as per MOEF&CC Gazette Notification
No. GSR 742(E) dt 25.09.2000 Standards for Coal Mines and National Ambient
Air Quality Standard -2009. Sometimes the concentration of PMio& PMz2s
exceeds the limits due to heavy public traffic, poor road condition, coke oven
plants, burning of coal by surrounding habitants, brick making, municipal waste
dumps and industries like Steel Plant, thermal Plants including their fly ash etc.

The following preventive and suppressive mitigative measures can be
undertaken to contain the pollution level within prescribed level:-

Wet drilling and controlled blasting should be practice.

Explosive used should be optimised to restrict the dust generation.
Transportation roads should be permanently asphalted free of ruts, potholes
etc.

Water should be sprayed on coal transportation road, service road more
frequently and at regular interval.

Dust from roads should be removed physically or mechanically.

Greenbelts around industrial sites, service building area besides

Avenue plantation along roads should be created.

Coal dust should be suppressed by using fixed sprinklers.

Regular maintenance of plant and machinery should be undertaken.

YVV VV VYV VVV
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4.2 Water quality

The test results indicate that the major parameters compared with MoEF&CC
Gazette Notification No. GSR 742(E) dt 25.09.2000 are within permissible limits.

4.3 Noise Level

During the noise level survey it has been observed that the noise level in the
sampling locations is within the permissible limits prescribed as per MOEF&CC
Gazette Notification No. GSR 742(E) dt 25.09.2000 Standards for Coal Mines for
Industrial Area and Noise pollution (Regulation and Control) Rules, 2000.

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report
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1.2

INTRODUCTION

Any industry and development activities including coal mining is bound to affect
environmental attributes. There are positive as well as negative impacts of such
operations. For controlling the adverse impacts a regular monitoring is essential.
The environmental monitoring is being done as per the guide-lines stipulated by
Ministry of Environment, Forest and Climate Change (MoEF&CC), Govt. of India.

Bharat Coking Coal has awarded Environmental Monitoring work of all
Projects, Cluster wise, to Central Mine Planning & Design Institute Limited
(CMPDIL). The environmental monitoring has been carried out as per conditions
laid down by MoEF&CC while granting environmental clearance to different
projects. CMPDI has trained manpower and well equipped laboratory to carry out
monitoring, analysis and R&D work in the field of environment.

The Cluster-XIV is in the Western part of the Jharia coalfield and situated in the
Western Jharia area of BCCL. It includes 1 Mine (viz. Lohapatti (UG & OC). The
Cluster — X1V is situated about 25 - 30 kms from Dhanbad Railway Station. The
mines of this Cluster — XIV are operating since pre nationalization period (prior to
1972-73). It is connected by both Railway and Road. The drainage of the area is
governed by Damodar River.

The Cluster-XIV is designed to produce 0.405 MTPA (normative) and 0.526
MTPA (peak) capacity of coal.

The Project has Environmental Clearance from Ministry of Environment, Forest
and Climate Change (MoEF&CC) for a rated capacity 0.405 MTPA (normative)
and 0.526 MTPA (peak) capacity of coal production vide letter no. J-
11015/10/2010-IA.11 (M) dated 06™ June, 2013.

Ministry of Environment, Forest and Climate Change while granting
environmental clearance has given one of the General conditions that “ Four
ambient air quality monitoring stations should be established in the core zone as
well as in the buffer zone for PMio, PM25, SO2, NOx monitoring. Location of
the stations should be decided based on the meteorological data, topographical
features and environmentally and ecologically sensitive targets in consultation
with the State Pollution Control Board.” And other conditions regarding water /
effluent and noise level monitoring.

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

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report



2.1

211

i)

AMBIENT AIR QUALITY MONITORING

Location of sampling station and their rationale:
(As per G.S.R. 742 (E) dt. 25th December, 2000)

Ambient Air Quality Sampling Locations

CORE ZONE Monitoring Location

Lohapatti (A20): Industrial Area

The location of the sampling station is 23° 44’ 29.42” N & 86° 12’ 49.96” E.
The sampler was placed at a height of approx. 1.5m above ground level at
Project Office.

BUFFER ZONE Monitoring Location

Kharkharee CISF Office (A21): Industrial Area

The location of the sampling station is 23°46’ 29.00”N & 86° 14’ 37.08”E. The
sampler was placed at a height of approx. 1.5m above ground level at Safety
Office.

Telmachho Bridge (A32): Industrial Area

The location of the sampling station is 23°44’ 14.90” N & 86° 12’ 21.20” EThe
location was selected for studying the impact of the mining activity on the
Telmachho Bridge area as it lies in the buffer zone for the Cluster XIV.

Madhuband UGP Office (A33): Industrial Area

The location of the sampling station is 23°45°24.48” N & 086°11’59.44”E. The
sampler was placed at a height of approx. 1.5m above ground level at Safety
Office.
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AMBIENT AIR QUALITY DATA
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CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED
Environment Laboratory, Regional Institute-II

CMPDIL, RI-II
KOYLA BHAWAN COMPLEX
DHANBAD. -826005

A Wiai Ptne Company Phone:0326-223-850
Ambient Air Quality Test Report email: rdri2cmpdi@coalindia.in
Test Report for Ambient Air Samples
Month & Year 07/2024 | Cluster | Cluster XIV ULR No. TC1012224000001055F
Customer Environment Dep_artfnc?nt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 23.09.2024
gmenv.bccl@coalindia.in)
Project Lohapatti Sample Ref. No. REM/BCCL/2024/07 | Sampling Method CMPDI/RI-II/LPM 11, (IS 5182)
Date of Period of Zone of Station: Buffer Zone
Sampling 04.07.2024 19.07.2024 Analysis 04.07.2024 20.09.2024 )
Observed Values MoEF Standards
(in pg/m3) Notification dated
13(1). SENRIEET rr?;:ms(ils of 1st FN 2nd FN I?(?s%anf [EDY Ao 6B X0 2D
’ y g September,2000
(GSR742E)
1 PMjio IS -5182(Part 10 pg/m3-1000 | 10 pg/ms3 300 100
23):2006, R-2017 81 85 Hg/ms3
2 PMz;s IS -5182(Part 10 pg/m3-400 | 10 ug/m3 Not Specified 60
24):2019 36 44 pg/m3
3 SO [S-5182(Part-2): 10 pg/m3-1050 | 10 pg/ms3 120 80
2001, R-2017 <10 <10 hg/m?
4 NO; [S-5182 (Part-6): )8 26 06 pg/ms - 420 06 pg/ms3 120 80
2006 ,R-2017 ug/m?
* LDL indicates Lower Detection Limit,
**All units are in ug/m3, 24 hourly Average,
\’&: v g, B B s H
s ¢7§] (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory

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-II.

---- End of Report ----
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CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED
Environment Laboratory, Regional Institute-II
Ambient Air Quality Test Report

CMPDIL, RI-II

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

email: rdri2cmpdi@coalindia.in

Test Report for Ambient Air Samples

Month & Year | 07/2024 | Cluster | Cluste XIV ULR No. TC1012224000001055F
Customer Environment Dep.art.m(?nt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 23.09.2024
gmenv.bccl@coalindia.in)
Project Kharkharee Sample Ref. No. REM/BCCL/2024/07 | Sampling Method CMPDI/RI-II/LPM 11, (IS 5182)
Date of Period of 7 f Station: Core Z
Sampling 03.07.2024 18.07.2024 Analysis 03.07.2024 20.09.2024 oneo ton: ore Zone
Observed Values MOoEF Standards
(in pg/m3) Notification dated
13:). Parameter ?\dlfat\:ws(iis o 1st FN 2nd FN l?t:ls%fn()f LDL Zia) NAAQS, 2009
) y g September,2000
(GSR742E)
1 PMjo IS -5182(Part 10 pg/m3-1000 | 10 pg/ms3 300 100
23):2006, R-2017 88 95 ug/m?
2 PM_s IS -5182(Part 10 pg/m3-400 | 10 pg/ms3 Not Specified 60
24):2019 46 47 ug/m?
3 SO, [S-5182(Part-2): 10 pg/m3-1050 | 10 ug/m3 120 80
2001,R-2017 <10 <10 hg/m?
4 NO: [S-5182 (Part-6): 25 27 06 pg/m3*-420 | 06 pg/m3 120 80
2006 ,R-2017 ng/m?
* LDL indicates Lower Detection Limit,
**All units are in ug/m3, 24 hourly Average,
R 2, cearonr Fant— ‘_*,__/—ﬁ—}
/&y¢,m/ — }\ . . .
(Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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), CMPD],
RI-IL
---- End of Report ----
Page -1 of 1
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CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED
Environment Laboratory, Regional Institute-II
Ambient Air Quality Test Report

CMPDIL, RI-II

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

email: rdri2cmpdi@coalindia.in

f}? cmpc{i

(s} &
2 Wloni Rt Company

Test Report for Ambient Air Samples

Month & Year | Cluster | CLUSTER XIV

07/2024 ULR No. TC1012224000001055F
Customer Environment Dep.art.m(?nt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 23.09.2024
gmenv.bccl@coalindia.in)
Project Telmacho Bridge Sample Ref. No. REM/BCCL/2024/07 | Sampling Method CMPDI/RI-II/LPM 11, (IS 5182)
Date o.f Period.of Zone of Station: Buffer Zone
Sampling 04.07.2024 19.07.2024 Analysis 04.07.2024 20.09.2024
Observed Values MoEF Standards
(in pg/m3) Notification
13:) Parameter xl‘f;:‘;‘lls o LStEN 2nd N lfrae“s%fngf LDL dated 25th NAAQS, 2009
) September,2000
(GSR742E)
1 PMyo IS -5182(Part 10 pg/m3 - 10 pg/m3 300 100
23):2006, R-2017 131 92 1000 pg/m?
2 PM2s IS -5182(Part 10 pg/m3-400 | 10 pg/ms3 Not Specified 60
24):2019 63 50 ug/m3
3 SO IS-5182(Part-2): 10 pg/m3 - 10 m3 120 80
2 2001, RE2017 : <10 <10 1050 pg/m? e/
4 NO; [S-5182 (Part-6): )8 )8 06 ug/m?-420 | 06 pug/m3 120 80
2006 ,R-2017 ug/m?
**All units are in ug/m3, 24 hourly Average * LDL indicates Lower Detection Limit,
Ky%}gﬁ/ i o ‘_k’—/—’#,
(Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY

Authorised Signatory

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), CMPD],
RI-IL

---- End of Report ----

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

CMPDIL, RI-lI

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

email: rdri2cmpdi@coalindia.in

Test Report for Ambient Air Samples

Month & Year | 07/2024 | Cluster | Cluster XIV ULR No. TC1012224000001055F
Customer Environment Dep.art.m(?nt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 23.09.2024
gmenv.bccl@coalindia.in)
Project Madhuband UGP Sample Ref. No. REM/BCCL/2024/07 | Sampling Method CMPDI/RI-II/LPM 11, (IS 5182)
Date of Period of Zone of Station: Core Zone
Sampling 03.07.2024 18.07.2024 Analysis 03.07.2024 20.09.2024
Observed Values MoEF Standards
(in pg/m3) Notification dated
13:). Parameter ?\dlfat\:l;(iis of 1st FN 2nd FN I?Iz‘:l:s%fngf LDL AR NAAQS, 2009
) September,2000
(GSR742E)
1 PMyo IS -5182(Part 10 pg/m3-1000 | 10 pg/ms3 300 100
23):2006, R-2017 96 88 ug/m3
2 PM2s IS -5182(Part 10 pg/m3-400 | 10 pg/ms3 Not Specified 60
24):2019 44 52 ug/m?
3 SO; [S-5182(Part-2): <10 11 10 pg/m3-1050 | 10 ug/m3 120 80
2001, R-2017 ug/ms
4 NO; [S-5182 (Part-6): 26 29 06 pg/m3 - 420 06 pg/ms3 120 80
2006 ,R-2017 ug/m?
* LDL indicates Lower Detection Limit,
**All units are in ug/m3, 24 hourly Average,
(Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory

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), CMPD],
RI-IL

---- End of Report ----

Page -1 of 1
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WATER QUALITY MONITORING

3.1 Location of sampling sites
(Refer Plate No. - 11)
)] Mine Discharge of Block Il (MW14)
A sampling point is fixed to assess the effluent quality of Mine discharge. This
location is selected to monitor effluent discharge in to KhudiaNala.

3.2 Methodology of sampling and analysis

Water samples were collected as per standard practice. The effluent samples were
collected and analysed for four parameters on fortnightly basis at the Environmental
Laboratory of CMPDI RI-1l, 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.
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CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED
Environment Laboratory, Regional Institute-II
MINE EFFLUENT TEST REPORT

CMPDIL, RI-II

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

email: rdri2Zcmpdi@coalindia.in

Test Report for Mine Effluent samples

y:;_th & 07/2024 Cluster Cluster XIV ULR No. TC1013624000001033P
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) Date of Issue | 23.09.2024
Project Sampling Ref. No. REM/BCCL/2024/07 Sampling Method IS 3025 (Part-1) CMPDI/RI-II/LPM 13
Sampling . Block II Sample Collected in 2.5 Ltr Jerricane, Color as observed is transparent | Period of Analysis
Stations O o¢ Date of Sampling 01.07.2024 ‘ 22.07.2024 01.07.2024 to 06.08.2024
Observed Values STANDARDS FOR COAL MINES
Sl. No Parameter Method of Analysis First Fortnight Second Fortnight (Stipulated by Ministry of Environment LDL
T y g g and Forests (MoEF), Vide Notification
No. GSR 742(E), Dt: 25.09.2000)
1 Total Suspended IS 30.25/1.7:1984, R:2017, 38 41 100 (Max) 10
Solids Gravimetric
2 pH 15_3025/11:.1983’ R-2017, 7.29 7.28 55-9.0 0.2
Electrometric
3 0Oil & Grease IS 3(.)2.5/39:19.91' R.: 2019, <2.0 <2.0 34 33
Partition Gravimetric
APHA 23rd Edition 5220 C
4 oD Titrimetric Method 36 42 7.69 781
**All units in mg/L unless specified otherwise. *LDL indicates Lower Detection Limit & BDL indicates Below Detection Limit,
**Grab sampling carried out for water samples.
" &0 — e
(Kumar Vaibhav) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory

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.

---- End of Report ----

Page -1 of 1
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NOISE LEVEL QUALITY MONITORING

4.1Location of sampling sites

i) Lohapatti (N20)
i) Kharkharee CISF Office (N21)
iii) Telmacho Bridge (N32)

iv)  Madhuband UGP (N33)

4.2Noise level measurements in form of 'Leq' were taken using Integrated Data Logging
Sound Level Meter during day time & night time. Noise levels were measured for the
complete day & night time, the Intergration time taken was one hour or 3600 seconds.

Noise levels were measured in Decibels, 'A" weighted average, i.e. dB (A).

4.3 Results & Interpretations

Ambient noise levels were recorded during day time & night time and the observed values were
compared with standards prescribed by MOEF&CC. The results of Noise levels recorded during
day & night time on fortnightly basis are presented in tabular form along with the applicable
standard permissible limits. The observed values in terms of Leg are presented. The observed

values at all the monitoring locations are found to be within permissible limits.
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CMPDIL, RI-lI
KOYLA BHAWAN COMPLEX
DHANBAD. -826005

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

A Wt Ratic Coinpang . ) Phone:0326-223-850
Ambient Noise Level Test Report email: rdri2cmpdi@coalindia.in
Month & Year 07/2024 | Cluster | Cluster XIV ULR No. TC1012224000001089F
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) ?ate of 23.09.2024
ssue
Project Sample Ref. No. REM/BCCL/2024/07 Sampling Method CMPDI/RI-II/LPM 22
Sampling i Lohapatti Date of Sampling Zone Category CORE Zone
Stations 04.07.2024 19.07.2024 of Station:
o/ Tt o Ol.)served Values Ol?served Values Method of Range Of NOISE POLLUTION (REGULATION AND
Sl. No. Parameter i (in Leq dB(A)) (in Leq dB(A)) Analysis Testing LDL CONTROL) RULES, 2000 Standards
First Fortnight Second Fortnight Zones Limits in dB
1 06:00 - 07:00 38.1 38.7
2 07:00 - 08:00 49.1 48.3
3 08:00 - 09:00 43.6 48.8
4 09:00 - 10:00 40.8 433
5 10:00 - 11:00 43.6 45.1
6 11:00-12:00 422 475
7 12:00 - 13:00 43.3 46.1 CPCB, Protocol for l"d“Stria.l 75
8 Noise Level 13:00 - 14:00 44.7 477 Ambient Level 35 dB-135 dB gi Comnllema 65
9 dB(A)Leq - Day 14:00 - 15:00 44 45.4 Noise Monitoring - (A) | Residential 55
10 15:00 - 16:00 46.7 47.1 2015 Silence 50
11 16:00-17:00 46.8 46.9
12 17:00 - 18:00 46.6 47.7
13 18:00 - 19:00 46.6 47.5
14 19:00 - 20:00 46.1 45.6
15 20:00 - 21:00 45.9 45.7
16 21:00 - 22:00 45.7 45.6
Leq Day 45.3 46.5
1 22:00-23:00 41.1 41.1
2 23:00- 00:00 36.9 36.5 Industrial
3 00:00- 01:00 36.7 36.6 CPCB, Protocol for 45 | Commerc 70
4 Noise Level 01.00-02.00 36.3 37 Ambient Level 35 dB-135 dB dB ial 55
5 dB(A)Leq -Night 02.00-03.00 36.2 36.5 Noise Monitoring - (A) Residenti 45
6 03.00-04.00 40.2 40.3 2015 al 50
7 04.00-05.00 39.8 40.4 Silence
8 05:00-06:00 40.6 40.8
Leq Day 37.5 37.8

**All noise measurements are integrated for a 01 hour period, All units in dB(A) *LDL indicates Lower Detection Limit

Sampling Assistants

ANALYSED BY

_2, aranos Kok — ‘_*’_/——‘ﬂ’

(Gaurav Kant) (Amit Raj Mishra)
REVIEWED BY Authorised Signatory

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-II.

---- End of Report ----

Page -1 of 1




17

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

) cmpcli

Q &
2SS Wi Rotna C.
A Wi Ratna Company

Month & Year 07/2024 | Cluster | Cluster XIV ULR No. TC1012224000001089F
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) Date of Issue 23.09.2024
Project Sample Ref. No. REM/BCCL/2024/07 Sampling Method CMPDI/RI-II/LPM 22
Sampling Stations i Kharkharee UGP Date of Sampling Zone Category of Core Zone
03.07.2024 18.07.2024 | Station:
Hour / Time of Ol')served Values Ol.)served Values Method of Range Of NOISE POLLUTION (REGULATION AND CONTROL)
SI. No. Parameter day (.m Leq dlIB(A) ) (in Leq dB(.l?) ) S Testing LDL RUL!ZS,'ZOIOO Standards
First Fortnight Second Fortnight Zones Limits in dB
1 06:00-07:00 45.6 46.5
2 07:00 - 08:00 61.7 61.6
3 08:00 - 09:00 73.4 73.6
4 09:00 - 10:00 73.3 72.9
5 10:00 - 11:00 69.5 68.3
6 11:00 - 12:00 66.5 66
7 12:00 - 13:00 63.9 65 CPCB, Protocol Industrial 75
8 Noise Level dB(A)Leq | 13:00-14:00 62.3 61.5 for Ambient Level 35 dB-135 dB 35 Commercial 65
9 - Day 14:00 - 15:00 59.9 59.2 Noise Monitoring dB(A) Residential 55
10 15:00 - 16:00 58.3 58.7 -2015 Silence 50
11 16:00 - 17:00 58.7 59.3
12 17:00 - 18:00 58.4 59
13 18:00 - 19:00 55.7 55.7
14 19:00 - 20:00 53.9 54
15 20:00 - 21:00 51.8 52
16 21:00 - 22:00 51.1 51.6
Leq Day 66.2 66.0
1 22:00-23:00 43.7 41.7
2 23:00- 00:00 36.9 37.4
3 00:00- 01:00 37 37.4 CPCB, Protocol Industrial 70
4 Noise Level dB(A)Leq | 01.00-02.00 35.5 36.6 for Ambient Level 35 dB-135 dB 35 Commercial 55
5 -Night 02.00-03.00 35.2 32.5 Noise Monitoring dB(A) Residential 45
6 03.00-04.00 38.7 40 -2015 Silence 50
7 04.00-05.00 38.5 37.5
8 05:00-06:00 37.3 36.3
Leq Day 36.2 36.5
**All noise measurements are integrated for a 01 hour period, All units in dB(A) *LDL indicates Lower Detection Limit
Pa— T
Sampling Assistants (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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-I1.
---- End of Report ----
Page -1 of 1
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c mpc/i

CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED

Environment Laboratory, Regional Institute-II

i Rt o
Aol Ambient Noise Level Test Report
Month & Year 07/2024 [ Cluster | Cluster XIV ULR No. TC1012224000001089F
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) Date of Issue 23.09.2024
Project Sample Ref. No. REM/BCCL/2024/07 Sampling Method CMPDI/RI-II/LPM 22
Sampling Stations i Telmacho Bridge Date of Sampling Zone Category of Buffer Zone
04.07.2024 19.07.2024 Station:
) Ol?served Values Ol?served Values ; Range Of LD NOISE POLLUTION (REGULATION AND CONTROL)
SL. No. Parameter Hour / Time of day (.m Leq dl?(A) ) (inLeq dB(I-}) ) Method of Analysis Tisine L RULE.S, .20(?0 Standards
First Fortnight Second Fortnight Zones Limits in dB
1 06:00 - 07:00 43.2 46.2
2 07:00 - 08:00 54.8 55.5
3 08:00 - 09:00 58.4 55.4
4 09:00 - 10:00 63.6 64.4
5 10:00-11:00 62.8 61.6
6 11:00-12:00 63.8 63.1
7 12:00 - 13:00 65.5 67.8 Industrial 75
8 Noise Level dB(A)Leq | 13:00-14:00 63.6 69.2 CPCB, Protocol for 35 Commercial 65
Ambient Level Noise 35dB-135dB dB( . .
9 - Day 14:00 - 15:00 61.7 63.2 Monitoring -2015 A) Res_ldentlal 55
10 15:00 - 16:00 59.9 62.3 Silence 50
11 16:00 - 17:00 58.3 57.1
12 17:00 - 18:00 54 54.4
13 18:00 - 19:00 50.4 54.8
14 19:00 - 20:00 48.8 47.7
15 20:00 - 21:00 45.6 45.7
16 21:00 - 22:00 45 44.6
Leq Day 60.3 62.2
1 22:00-23:00 39.3 38.9
2 23:00- 00:00 34.6 34.6
3 00:00- 01:00 34.5 34.5 Industrial 70
4 Noise Level dB(A)Leq | 01.00-02.00 34.5 35.2 CPCB, Protocol for 35 Commercial 55
< Ambient Level Noise 35dB-135dB dB( . .
5 -Night 02.00-03.00 35.1 35.2 Monitoring -2015 A) Residential 45
6 03.00-04.00 39.3 39.3 Silence 50
7 04.00-05.00 39.5 39.5
8 05:00-06:00 39.6 39.7
Leq Day 36.4 36.5
**All noise measurements are integrated for a 01 hour period, All units in dB(A) *LDL indicates Lower Detection Limit
il e
Sampling Assistants (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory

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-I1.

---- End of Report ----

Page -10of 1
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CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED

A Wewis Ratna Company Environment Laboratory, Regional Institute-II
Ambient Noise Level Test Report
Month & Year 07/2024 | Cluster | Cluster XIv ULR No. | TC1012224000001089F
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) Date of Issue | 23.09.2024
Project Sample Ref. No. REM/BCCL/2024/07 Sampling Method CMPDI/RI-II/LPM 22
Sampling Stations i Madhuband UGP Date of Sampling Zone Category of Buffer Zone
03.07.2024 18.07.2024 Station:
Observed Values Observed Values Method of Range Of NOISE POLLUTION (REGULATION AND CONTROL)
Sl. No. Parameter Hour / Time of day (in Leq dB(A)) (in Leq dB(A)) Analysis Testing LDL RULES, 2000 Standards
First Fortnight Second Fortnight Zones Limits in dB
1 06:00 - 07:00 42.8 43.4
2 07:00 - 08:00 45.7 45
3 08:00 - 09:00 49.2 49.7
4 09:00-10:00 50.5 50.3
5 10:00 - 11:00 50.3 50.4
6 11:00-12:00 50 49.7
7 12:00 - 13:00 50.9 506 CPCB, Protocol for Industrial 75
8 Noise Level dB(A)Leq | 13:00 - 14:00 54.4 58.2 Ambient Level 35 dB-135 dB 35 Commerecial 65
9 - Day 14:00 - 15:00 55.7 55.7 Noise Monitoring - dB(A) Residential 55
10 15:00 - 16:00 56.2 52.7 2015 Silence 50
11 16:00 - 17:00 48.8 48.9
12 17:00 - 18:00 47.6 47.5
13 18:00 - 19:00 47.1 47
14 19:00 - 20:00 46.9 46.5
15 20:00 - 21:00 46.7 46.1
16 21:00 - 22:00 45.4 45.6
Leq Day 50.9 51.2
1 22:00-23:00 40.4 40.8
2 23:00- 00:00 36.2 36.8
3 00:00- 01:00 36.1 36.2 CPCB, Protocol for Industrial 70
4 Noise Level dB(A)Leq | 01.00-02.00 35.5 35.9 Ambient Level 35 dB-135 dB 35 Commercial 55
5 -Night 02.00-03.00 35.2 35.7 Noise Monitoring - dB(A) Residential 45
6 03.00-04.00 406 40.8 2015 Silence 50
7 04.00-05.00 40.8 41
8 05:00-06:00 41.1 40.9
Leq Day 37.8 37.9

**All noise measurements are integrated for a 01 hour period, All units in dB(A) *LDL indicates Lower Detection Limit

Sampling Assistants
ANALYSED BY

Ly oo Kt ‘_FJ_—%
(Amit Raj Mishra)
Authorised Signatory

(Gaurav Kant)
REVIEWED BY

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-II.

---- End of Report ----

Page -1 of 1
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As per the Environment (Protection) Amendment Rules, 2000 notified vide notification G.S.R.

Note:

Ambient Air Quality Standards for Jharia Coal Field

742(E), dated 25.9.2000.

Category Pollutant Time Concentration Method of
weighted | in Ambient Air Measurement
average
1 2 3 4 5
i Suspended Annual 500 pg/m? - High Volume
Particulate Matter | Average Sampling
Coal mines located (SPM) * (Average flow
in the coal fields of 24 hours 700 pg/m® rate not less
e Jharia ke than 1.1
: gzigzm Respirable Annual 250 pg/m® Respirable
Particulate Matter | Average Particulate Matter
(size less than 10 * sampling and
um) (RPM) 24 hours | 300 pg/m® analysis
**
Sulphur Dioxide Annual 80 pg/m’ 1.Improvedwest
(SO2) Average and Gaeke
* , method
ii hours | 120 ug/m 2.Ultraviolet
fluorescene
Oxide of | Annual 80 pg/m® 1. Jacob &
Nitrogen as NO- Average Hochheiser
* Modified (Na-
24 hours | 120 pg/m® Arsenic)
** Method
2. Gas phase
Chemilumine-
scence

21

* Annual Arithmetic mean for the measurements taken in a year, following the guidelines for frequency of
sampling laid down in clause2.

**  24hourly/8hourlyvaluesshallbemet 92%ofthetimeinayear.However,8% of the time it may exceed but not on two
consecutive days.



22

NATIONAL AMBIENT AIR QUALITY STANDARDS
New Delhi the 18" November 2009

In exercise of the powers conferred by Sub-section (2) (h) of section 16 of the Air (Prevention and Control of
Pollution) Act, 1981 (Act No. 14 of 1981), and in supersession of the notification No(s).S.0.384(E), dated 11™ April
1994 and S.0.935(E), dated 14" NOVEMBER 1998, the Central Pollution Control Board hereby notify the National
Ambient Air Quality Standards with immediate effect.

Time Concentration in Ambient Air | Methods of Measurement
Weighted Industrial, Ecologically
Pollutant Average Residentia SensiFiye Area
I, Rural (Notified by
and other Central
Areas Government)
Sulphur Dioxide (SO>), Annual * 50 20 -Improved West and Gaeke
pg/m?3 24 Hours ** 80 80 Method
-Ultraviolet Fluorescence
Nitrogendioxide (NOz2), Annual * 40 30 -Jacob &Hochheiser modified
pg/m?3 24 Hours ** 80 80 (NaOH-NaAsO2) Method
-Gas Phase Chemiluminescence
Particulate Matter (Size Annual * 60 60 -Gravimetric
less than 10um) or PMuo, 24 Hours ** 100 100 -TEOM
pg/m3 -Beta attenuation
Particulate Matter (Size Annual * 40 40 -Gravimetric
less than 2.5um) or PMzs, 24 Hours ** 60 60 -TEOM
ug/m?3 -Beta attenuation
Ozone (Os) , ug/m? 8 Hours * 100 100 -UV Photometric
1 Hour ** 180 180 -Chemiluminescence
-Chemical Method
Lead (Pb), pg/m3 Annual * 0.50 0.50 -AAS/ICP Method after sampling
24 Hours ** 1.0 1.0 on EPM 2000 or equivalent filter
paper
-ED-XRF using Teflon filter
Carbon Monoxide (CO), 8 Hours ** 02 02 -Non dispersive Infrared (NDIR)
mg/m3 1 Hour ** 04 04 Spectroscopy
Ammonia (NHs), pg/m?3 Annual * 100 100 -Chemiluminescence
24 Hours ** 400 400 -Indophenol blue method
Benzene (CeHs), ug/m? Annual * 05 05 -Gas Chromatography (GC)
based continuous analyzer
-Adsorption and desorption
followed by GC analysis
Benzo(a)Pyrene (BaP) Annual * 01 01 -Solvent extraction followed
Particulate phase only, byHPLC/GC analysis
ng/m3
Arsenic (As), ng/m3 Annual * 06 06 -AAS/ICP Method after sampling
on EPM 2000 or equivalent filter
paper
Nickel (Ni), ng/m3 Annual * 20 20 -AAS/ICP Method after sampling
on EPM 2000 or equivalent filter
paper

*  Annual Arithmetic mean of minimum 104 measurements in a year at a particular site taken twice a week 24 hourly at uniform
intervals.
** 24 hourly or 8 hourly or 1 hourly monitored values, as applicable, shall be complied with 98% of the time in a year. 2% of the
time, they JUNE exceed the limits but not on two consecutive days of monitoring.
NOTE:Whenever and wherever monitoring results on two consecutive days of monitoring exceed the limits specified above for the respective categc

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report
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EXECUTIVE SUMMARY

1.0 Introduction

The purpose of environmental monitoring is to assess the quality of various
attributes that affects the fauna and flora. In accordance with the quality of these
attributes appropriate strategy is to be developed to control the pollution level
within the permissible limits. The three major attributes are air, water and noise
level.

Bharat Coking Coal Limited (BCCL), a Subsidiary company of Coal India Limited
is operating Underground and Opencast Mines in Jharia Coalfield (JCF) is a part
of Gondwana Coalfields located in Dhanbad district of Jharkhand, the JCF is
bounded by 23°37' N to 23%52’ N latitudes and 86°09’ E to 86°30’ E longitude
occupying an area of 450 Sq.km. BCCL has awarded Environmental monitoring
work of Jharia Coalfield (JCF) to Central Mine Planning & Design Institute
Limited (CMPDIL). The environmental monitoring has been carried out as per
the conditions laid down by the MOEF&CC while granting environmental
clearance of project, consent letter issued by the respective SPCB, and other
statutory requirements.

2.0 Sampling location and rationale

2.1 Ambient air sampling locations

The ambient air quality monitoring stations were selected to represent core,
buffer zone area. The rationale has been based on the guidelines stipulated by
MoEF&CC, consent letter of SPCB, as well as other statutory requirements.

2.2 Water sampling stations
The Water sampling stations were selected for mine sump water.

2.3 Noise level monitoring locations

Noise levels vary depending on the various activities in mining areas. The
monitoring of noise level in different locations will be helpful to take appropriate
mitigating measures. The noise levels were recorded in mining areas,
washeryareas and in residential areas.

3.0 Methodology of sampling and analysis

3.1 Ambient air quality

Parameters chosen for assessment of ambient air quality were Particulate
Matter (PM1o), Fine Particulate Matter (PMzs), Sulphur Di-oxide (SO2) and

Nitrogen Oxides (NOy). Respirable Dust Samplers (RDS) and Fine Dust

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report



Sampler (PMzs sampler) were used for sampling of PM1o, SO2 & NOx and Fine

Dust Sampler (PMz2s sampler) were used for sampling of PM2s at 24 hours
interval once in a fortnight and the same for the gaseous pollutants. The
samples were analyzed in Environmental Laboratory of CMPDI, RI-Il, Dhanbad.

3.2 Water quality

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

3.3 Noise level monitoring

Noise level measurements in form of 'Leq' were taken using Integrated Data
Logging Sound Level Meter. Noise levels were measured in Decibels, 'A’
weighted average, i.e. dB(A).

4.0 Results and interpretations

4.1 Air quality

It has been seen from the analysis results that the 24 hours average
concentration parameters like PMio, PM25, SO2 and NOy are mostly within the

permissible limits in all sampling locations as per MOEF&CC Gazette Notification
No. GSR 742(E) dt 25.09.2000 Standards for Coal Mines and National Ambient
Air Quality Standard -2009. Sometimes the concentration of PMio& PMz2s
exceeds the limits due to heavy public traffic, poor road condition, coke oven
plants, burning of coal by surrounding habitants, brick making, municipal waste
dumps and industries like Steel Plant, thermal Plants including their fly ash etc.

The following preventive and suppressive mitigative measures can be
undertaken to contain the pollution level within prescribed level:-

Wet drilling and controlled blasting should be practice.

Explosive used should be optimised to restrict the dust generation.
Transportation roads should be permanently asphalted free of ruts, potholes
etc.

Water should be sprayed on coal transportation road, service road more
frequently and at regular interval.

Dust from roads should be removed physically or mechanically.

Greenbelts around industrial sites, service building area besides

Avenue plantation along roads should be created.

Coal dust should be suppressed by using fixed sprinklers.

Regular maintenance of plant and machinery should be undertaken.

YVV VV VYV VVV
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4.2 Water quality

The test results indicate that the major parameters compared with MoEF&CC
Gazette Notification No. GSR 742(E) dt 25.09.2000 are within permissible limits.

4.3 Noise Level

During the noise level survey it has been observed that the noise level in the
sampling locations is within the permissible limits prescribed as per MOEF&CC
Gazette Notification No. GSR 742(E) dt 25.09.2000 Standards for Coal Mines for
Industrial Area and Noise pollution (Regulation and Control) Rules, 2000.

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report
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1.2

INTRODUCTION

Any industry and development activities including coal mining is bound to affect
environmental attributes. There are positive as well as negative impacts of such
operations. For controlling the adverse impacts a regular monitoring is essential.
The environmental monitoring is being done as per the guide-lines stipulated by
Ministry of Environment, Forest and Climate Change (MoEF&CC), Govt. of India.

Bharat Coking Coal has awarded Environmental Monitoring work of all
Projects, Cluster wise, to Central Mine Planning & Design Institute Limited
(CMPDIL). The environmental monitoring has been carried out as per conditions
laid down by MoEF&CC while granting environmental clearance to different
projects. CMPDI has trained manpower and well equipped laboratory to carry out
monitoring, analysis and R&D work in the field of environment.

The Cluster-XIV is in the Western part of the Jharia coalfield and situated in the
Western Jharia area of BCCL. It includes 1 Mine (viz. Lohapatti (UG & OC). The
Cluster — X1V is situated about 25 - 30 kms from Dhanbad Railway Station. The
mines of this Cluster — XIV are operating since pre nationalization period (prior to
1972-73). It is connected by both Railway and Road. The drainage of the area is
governed by Damodar River.

The Cluster-XIV is designed to produce 0.405 MTPA (normative) and 0.526
MTPA (peak) capacity of coal.

The Project has Environmental Clearance from Ministry of Environment, Forest
and Climate Change (MoEF&CC) for a rated capacity 0.405 MTPA (normative)
and 0.526 MTPA (peak) capacity of coal production vide letter no. J-
11015/10/2010-IA.11 (M) dated 06™ June, 2013.

Ministry of Environment, Forest and Climate Change while granting
environmental clearance has given one of the General conditions that “ Four
ambient air quality monitoring stations should be established in the core zone as
well as in the buffer zone for PMio, PM25, SO2, NOx monitoring. Location of
the stations should be decided based on the meteorological data, topographical
features and environmentally and ecologically sensitive targets in consultation
with the State Pollution Control Board.” And other conditions regarding water /
effluent and noise level monitoring.

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

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report
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AMBIENT AIR QUALITY MONITORING

Location of sampling station and their rationale:
(As per G.S.R. 742 (E) dt. 25th December, 2000)

Ambient Air Quality Sampling Locations

CORE ZONE Monitoring Location

Lohapatti (A20): Industrial Area

The location of the sampling station is 23° 44’ 29.42” N & 86° 12’ 49.96” E.
The sampler was placed at a height of approx. 1.5m above ground level at
Project Office.

BUFFER ZONE Monitoring Location

Kharkharee CISF Office (A21): Industrial Area

The location of the sampling station is 23°46’ 29.00”N & 86° 14’ 37.08”E. The
sampler was placed at a height of approx. 1.5m above ground level at Safety
Office.

Telmachho Bridge (A32): Industrial Area

The location of the sampling station is 23°44’ 14.90” N & 86° 12’ 21.20” EThe
location was selected for studying the impact of the mining activity on the
Telmachho Bridge area as it lies in the buffer zone for the Cluster XIV.

Madhuband UGP Office (A33): Industrial Area

The location of the sampling station is 23°45°24.48” N & 086°11’59.44”E. The
sampler was placed at a height of approx. 1.5m above ground level at Safety
Office.

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report
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CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED
Environment Laboratory, Regional Institute-II

CMPDIL, RI-II
KOYLA BHAWAN COMPLEX
DHANBAD. -826005

A Wiai Ptne Company Phone:0326-223-850
Ambient Air Quality Test Report email: rdri2cmpdi@coalindia.in
Test Report for Ambient Air Samples
Month & Year 07/2024 | Cluster | Cluster XIV ULR No. TC1012224000001055F
Customer Environment Dep_artfnc?nt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 23.09.2024
gmenv.bccl@coalindia.in)
Project Lohapatti Sample Ref. No. REM/BCCL/2024/07 | Sampling Method CMPDI/RI-II/LPM 11, (IS 5182)
Date of Period of Zone of Station: Buffer Zone
Sampling 04.07.2024 19.07.2024 Analysis 04.07.2024 20.09.2024 )
Observed Values MoEF Standards
(in pg/m3) Notification dated
13(1). SENRIEET rr?;:ms(ils of 1st FN 2nd FN I?(?s%anf [EDY Ao 6B X0 2D
’ y g September,2000
(GSR742E)
1 PMjio IS -5182(Part 10 pg/m3-1000 | 10 pg/ms3 300 100
23):2006, R-2017 81 85 Hg/ms3
2 PMz;s IS -5182(Part 10 pg/m3-400 | 10 ug/m3 Not Specified 60
24):2019 36 44 pg/m3
3 SO [S-5182(Part-2): 10 pg/m3-1050 | 10 pg/ms3 120 80
2001, R-2017 <10 <10 hg/m?
4 NO; [S-5182 (Part-6): )8 26 06 pg/ms - 420 06 pg/ms3 120 80
2006 ,R-2017 ug/m?
* LDL indicates Lower Detection Limit,
**All units are in ug/m3, 24 hourly Average,
\’&: v g, B B s H
s ¢7§] (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory

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-II.

---- End of Report ----

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

CMPDIL, RI-II

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

email: rdri2cmpdi@coalindia.in

Test Report for Ambient Air Samples

Month & Year | 07/2024 | Cluster | Cluste XIV ULR No. TC1012224000001055F
Customer Environment Dep.art.m(?nt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 23.09.2024
gmenv.bccl@coalindia.in)
Project Kharkharee Sample Ref. No. REM/BCCL/2024/07 | Sampling Method CMPDI/RI-II/LPM 11, (IS 5182)
Date of Period of 7 f Station: Core Z
Sampling 03.07.2024 18.07.2024 Analysis 03.07.2024 20.09.2024 oneo ton: ore Zone
Observed Values MOoEF Standards
(in pg/m3) Notification dated
13:). Parameter ?\dlfat\:ws(iis o 1st FN 2nd FN l?t:ls%fn()f LDL Zia) NAAQS, 2009
) y g September,2000
(GSR742E)
1 PMjo IS -5182(Part 10 pg/m3-1000 | 10 pg/ms3 300 100
23):2006, R-2017 88 95 ug/m?
2 PM_s IS -5182(Part 10 pg/m3-400 | 10 pg/ms3 Not Specified 60
24):2019 46 47 ug/m?
3 SO, [S-5182(Part-2): 10 pg/m3-1050 | 10 ug/m3 120 80
2001,R-2017 <10 <10 hg/m?
4 NO: [S-5182 (Part-6): 25 27 06 pg/m3*-420 | 06 pg/m3 120 80
2006 ,R-2017 ng/m?
* LDL indicates Lower Detection Limit,
**All units are in ug/m3, 24 hourly Average,
R 2, cearonr Fant— ‘_*,__/—ﬁ—}
/&y¢,m/ — }\ . . .
(Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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), CMPD],
RI-IL
---- End of Report ----
Page -1 of 1
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CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED
Environment Laboratory, Regional Institute-II
Ambient Air Quality Test Report

CMPDIL, RI-II

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

email: rdri2cmpdi@coalindia.in

f}? cmpc{i

(s} &
2 Wloni Rt Company

Test Report for Ambient Air Samples

Month & Year | Cluster | CLUSTER XIV

07/2024 ULR No. TC1012224000001055F
Customer Environment Dep.art.m(?nt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 23.09.2024
gmenv.bccl@coalindia.in)
Project Telmacho Bridge Sample Ref. No. REM/BCCL/2024/07 | Sampling Method CMPDI/RI-II/LPM 11, (IS 5182)
Date o.f Period.of Zone of Station: Buffer Zone
Sampling 04.07.2024 19.07.2024 Analysis 04.07.2024 20.09.2024
Observed Values MoEF Standards
(in pg/m3) Notification
13:) Parameter xl‘f;:‘;‘lls o LStEN 2nd N lfrae“s%fngf LDL dated 25th NAAQS, 2009
) September,2000
(GSR742E)
1 PMyo IS -5182(Part 10 pg/m3 - 10 pg/m3 300 100
23):2006, R-2017 131 92 1000 pg/m?
2 PM2s IS -5182(Part 10 pg/m3-400 | 10 pg/ms3 Not Specified 60
24):2019 63 50 ug/m3
3 SO IS-5182(Part-2): 10 pg/m3 - 10 m3 120 80
2 2001, RE2017 : <10 <10 1050 pg/m? e/
4 NO; [S-5182 (Part-6): )8 )8 06 ug/m?-420 | 06 pug/m3 120 80
2006 ,R-2017 ug/m?
**All units are in ug/m3, 24 hourly Average * LDL indicates Lower Detection Limit,
Ky%}gﬁ/ i o ‘_k’—/—’#,
(Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY

Authorised Signatory

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), CMPD],
RI-IL

---- End of Report ----

Page -1 of 1

JOB NO. 200316028 Cluster — X1V, BCCL Environmental Monitoring Report
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CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED
Environment Laboratory, Regional Institute-II
Ambient Air Quality Test Report

CMPDIL, RI-lI

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

email: rdri2cmpdi@coalindia.in

Test Report for Ambient Air Samples

Month & Year | 07/2024 | Cluster | Cluster XIV ULR No. TC1012224000001055F
Customer Environment Dep.art.m(?nt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 23.09.2024
gmenv.bccl@coalindia.in)
Project Madhuband UGP Sample Ref. No. REM/BCCL/2024/07 | Sampling Method CMPDI/RI-II/LPM 11, (IS 5182)
Date of Period of Zone of Station: Core Zone
Sampling 03.07.2024 18.07.2024 Analysis 03.07.2024 20.09.2024
Observed Values MoEF Standards
(in pg/m3) Notification dated
13:). Parameter ?\dlfat\:l;(iis of 1st FN 2nd FN I?Iz‘:l:s%fngf LDL AR NAAQS, 2009
) September,2000
(GSR742E)
1 PMyo IS -5182(Part 10 pg/m3-1000 | 10 pg/ms3 300 100
23):2006, R-2017 96 88 ug/m3
2 PM2s IS -5182(Part 10 pg/m3-400 | 10 pg/ms3 Not Specified 60
24):2019 44 52 ug/m?
3 SO; [S-5182(Part-2): <10 11 10 pg/m3-1050 | 10 ug/m3 120 80
2001, R-2017 ug/ms
4 NO; [S-5182 (Part-6): 26 29 06 pg/m3 - 420 06 pg/ms3 120 80
2006 ,R-2017 ug/m?
* LDL indicates Lower Detection Limit,
**All units are in ug/m3, 24 hourly Average,
(Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory

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), CMPD],
RI-IL

---- End of Report ----

Page -1 of 1
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WATER QUALITY MONITORING

3.1 Location of sampling sites
(Refer Plate No. - 11)
)] Mine Discharge of Block Il (MW14)
A sampling point is fixed to assess the effluent quality of Mine discharge. This
location is selected to monitor effluent discharge in to KhudiaNala.

3.2 Methodology of sampling and analysis

Water samples were collected as per standard practice. The effluent samples were
collected and analysed for four parameters on fortnightly basis at the Environmental
Laboratory of CMPDI RI-1l, 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.
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CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED
Environment Laboratory, Regional Institute-II
MINE EFFLUENT TEST REPORT

CMPDIL, RI-II

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

email: rdri2Zcmpdi@coalindia.in

Test Report for Mine Effluent samples

y:;_th & 07/2024 Cluster Cluster XIV ULR No. TC1013624000001033P
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) Date of Issue | 23.09.2024
Project Sampling Ref. No. REM/BCCL/2024/07 Sampling Method IS 3025 (Part-1) CMPDI/RI-II/LPM 13
Sampling . Block II Sample Collected in 2.5 Ltr Jerricane, Color as observed is transparent | Period of Analysis
Stations O o¢ Date of Sampling 01.07.2024 ‘ 22.07.2024 01.07.2024 to 06.08.2024
Observed Values STANDARDS FOR COAL MINES
Sl. No Parameter Method of Analysis First Fortnight Second Fortnight (Stipulated by Ministry of Environment LDL
T y g g and Forests (MoEF), Vide Notification
No. GSR 742(E), Dt: 25.09.2000)
1 Total Suspended IS 30.25/1.7:1984, R:2017, 38 41 100 (Max) 10
Solids Gravimetric
2 pH 15_3025/11:.1983’ R-2017, 7.29 7.28 55-9.0 0.2
Electrometric
3 0Oil & Grease IS 3(.)2.5/39:19.91' R.: 2019, <2.0 <2.0 34 33
Partition Gravimetric
APHA 23rd Edition 5220 C
4 oD Titrimetric Method 36 42 7.69 781
**All units in mg/L unless specified otherwise. *LDL indicates Lower Detection Limit & BDL indicates Below Detection Limit,
**Grab sampling carried out for water samples.
" &0 — e
(Kumar Vaibhav) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory

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.

---- End of Report ----

Page -1 of 1
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NOISE LEVEL QUALITY MONITORING

4.1Location of sampling sites

i) Lohapatti (N20)
i) Kharkharee CISF Office (N21)
iii) Telmacho Bridge (N32)

iv)  Madhuband UGP (N33)

4.2Noise level measurements in form of 'Leq' were taken using Integrated Data Logging
Sound Level Meter during day time & night time. Noise levels were measured for the
complete day & night time, the Intergration time taken was one hour or 3600 seconds.

Noise levels were measured in Decibels, 'A" weighted average, i.e. dB (A).

4.3 Results & Interpretations

Ambient noise levels were recorded during day time & night time and the observed values were
compared with standards prescribed by MOEF&CC. The results of Noise levels recorded during
day & night time on fortnightly basis are presented in tabular form along with the applicable
standard permissible limits. The observed values in terms of Leg are presented. The observed

values at all the monitoring locations are found to be within permissible limits.
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CMPDIL, RI-lI
KOYLA BHAWAN COMPLEX
DHANBAD. -826005

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

A Wt Ratic Coinpang . ) Phone:0326-223-850
Ambient Noise Level Test Report email: rdri2cmpdi@coalindia.in
Month & Year 07/2024 | Cluster | Cluster XIV ULR No. TC1012224000001089F
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) ?ate of 23.09.2024
ssue
Project Sample Ref. No. REM/BCCL/2024/07 Sampling Method CMPDI/RI-II/LPM 22
Sampling i Lohapatti Date of Sampling Zone Category CORE Zone
Stations 04.07.2024 19.07.2024 of Station:
o/ Tt o Ol.)served Values Ol?served Values Method of Range Of NOISE POLLUTION (REGULATION AND
Sl. No. Parameter i (in Leq dB(A)) (in Leq dB(A)) Analysis Testing LDL CONTROL) RULES, 2000 Standards
First Fortnight Second Fortnight Zones Limits in dB
1 06:00 - 07:00 38.1 38.7
2 07:00 - 08:00 49.1 48.3
3 08:00 - 09:00 43.6 48.8
4 09:00 - 10:00 40.8 433
5 10:00 - 11:00 43.6 45.1
6 11:00-12:00 422 475
7 12:00 - 13:00 43.3 46.1 CPCB, Protocol for l"d“Stria.l 75
8 Noise Level 13:00 - 14:00 44.7 477 Ambient Level 35 dB-135 dB gi Comnllema 65
9 dB(A)Leq - Day 14:00 - 15:00 44 45.4 Noise Monitoring - (A) | Residential 55
10 15:00 - 16:00 46.7 47.1 2015 Silence 50
11 16:00-17:00 46.8 46.9
12 17:00 - 18:00 46.6 47.7
13 18:00 - 19:00 46.6 47.5
14 19:00 - 20:00 46.1 45.6
15 20:00 - 21:00 45.9 45.7
16 21:00 - 22:00 45.7 45.6
Leq Day 45.3 46.5
1 22:00-23:00 41.1 41.1
2 23:00- 00:00 36.9 36.5 Industrial
3 00:00- 01:00 36.7 36.6 CPCB, Protocol for 45 | Commerc 70
4 Noise Level 01.00-02.00 36.3 37 Ambient Level 35 dB-135 dB dB ial 55
5 dB(A)Leq -Night 02.00-03.00 36.2 36.5 Noise Monitoring - (A) Residenti 45
6 03.00-04.00 40.2 40.3 2015 al 50
7 04.00-05.00 39.8 40.4 Silence
8 05:00-06:00 40.6 40.8
Leq Day 37.5 37.8

**All noise measurements are integrated for a 01 hour period, All units in dB(A) *LDL indicates Lower Detection Limit

Sampling Assistants

ANALYSED BY

_2, aranos Kok — ‘_*’_/——‘ﬂ’

(Gaurav Kant) (Amit Raj Mishra)
REVIEWED BY Authorised Signatory

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-II.

---- End of Report ----

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

) cmpcli

Q &
2SS Wi Rotna C.
A Wi Ratna Company

Month & Year 07/2024 | Cluster | Cluster XIV ULR No. TC1012224000001089F
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) Date of Issue 23.09.2024
Project Sample Ref. No. REM/BCCL/2024/07 Sampling Method CMPDI/RI-II/LPM 22
Sampling Stations i Kharkharee UGP Date of Sampling Zone Category of Core Zone
03.07.2024 18.07.2024 | Station:
Hour / Time of Ol')served Values Ol.)served Values Method of Range Of NOISE POLLUTION (REGULATION AND CONTROL)
SI. No. Parameter day (.m Leq dlIB(A) ) (in Leq dB(.l?) ) S Testing LDL RUL!ZS,'ZOIOO Standards
First Fortnight Second Fortnight Zones Limits in dB
1 06:00-07:00 45.6 46.5
2 07:00 - 08:00 61.7 61.6
3 08:00 - 09:00 73.4 73.6
4 09:00 - 10:00 73.3 72.9
5 10:00 - 11:00 69.5 68.3
6 11:00 - 12:00 66.5 66
7 12:00 - 13:00 63.9 65 CPCB, Protocol Industrial 75
8 Noise Level dB(A)Leq | 13:00-14:00 62.3 61.5 for Ambient Level 35 dB-135 dB 35 Commercial 65
9 - Day 14:00 - 15:00 59.9 59.2 Noise Monitoring dB(A) Residential 55
10 15:00 - 16:00 58.3 58.7 -2015 Silence 50
11 16:00 - 17:00 58.7 59.3
12 17:00 - 18:00 58.4 59
13 18:00 - 19:00 55.7 55.7
14 19:00 - 20:00 53.9 54
15 20:00 - 21:00 51.8 52
16 21:00 - 22:00 51.1 51.6
Leq Day 66.2 66.0
1 22:00-23:00 43.7 41.7
2 23:00- 00:00 36.9 37.4
3 00:00- 01:00 37 37.4 CPCB, Protocol Industrial 70
4 Noise Level dB(A)Leq | 01.00-02.00 35.5 36.6 for Ambient Level 35 dB-135 dB 35 Commercial 55
5 -Night 02.00-03.00 35.2 32.5 Noise Monitoring dB(A) Residential 45
6 03.00-04.00 38.7 40 -2015 Silence 50
7 04.00-05.00 38.5 37.5
8 05:00-06:00 37.3 36.3
Leq Day 36.2 36.5
**All noise measurements are integrated for a 01 hour period, All units in dB(A) *LDL indicates Lower Detection Limit
Pa— T
Sampling Assistants (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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-I1.
---- End of Report ----
Page -1 of 1

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report
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CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED

Environment Laboratory, Regional Institute-II

i Rt o
Aol Ambient Noise Level Test Report
Month & Year 07/2024 [ Cluster | Cluster XIV ULR No. TC1012224000001089F
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) Date of Issue 23.09.2024
Project Sample Ref. No. REM/BCCL/2024/07 Sampling Method CMPDI/RI-II/LPM 22
Sampling Stations i Telmacho Bridge Date of Sampling Zone Category of Buffer Zone
04.07.2024 19.07.2024 Station:
) Ol?served Values Ol?served Values ; Range Of LD NOISE POLLUTION (REGULATION AND CONTROL)
SL. No. Parameter Hour / Time of day (.m Leq dl?(A) ) (inLeq dB(I-}) ) Method of Analysis Tisine L RULE.S, .20(?0 Standards
First Fortnight Second Fortnight Zones Limits in dB
1 06:00 - 07:00 43.2 46.2
2 07:00 - 08:00 54.8 55.5
3 08:00 - 09:00 58.4 55.4
4 09:00 - 10:00 63.6 64.4
5 10:00-11:00 62.8 61.6
6 11:00-12:00 63.8 63.1
7 12:00 - 13:00 65.5 67.8 Industrial 75
8 Noise Level dB(A)Leq | 13:00-14:00 63.6 69.2 CPCB, Protocol for 35 Commercial 65
Ambient Level Noise 35dB-135dB dB( . .
9 - Day 14:00 - 15:00 61.7 63.2 Monitoring -2015 A) Res_ldentlal 55
10 15:00 - 16:00 59.9 62.3 Silence 50
11 16:00 - 17:00 58.3 57.1
12 17:00 - 18:00 54 54.4
13 18:00 - 19:00 50.4 54.8
14 19:00 - 20:00 48.8 47.7
15 20:00 - 21:00 45.6 45.7
16 21:00 - 22:00 45 44.6
Leq Day 60.3 62.2
1 22:00-23:00 39.3 38.9
2 23:00- 00:00 34.6 34.6
3 00:00- 01:00 34.5 34.5 Industrial 70
4 Noise Level dB(A)Leq | 01.00-02.00 34.5 35.2 CPCB, Protocol for 35 Commercial 55
< Ambient Level Noise 35dB-135dB dB( . .
5 -Night 02.00-03.00 35.1 35.2 Monitoring -2015 A) Residential 45
6 03.00-04.00 39.3 39.3 Silence 50
7 04.00-05.00 39.5 39.5
8 05:00-06:00 39.6 39.7
Leq Day 36.4 36.5
**All noise measurements are integrated for a 01 hour period, All units in dB(A) *LDL indicates Lower Detection Limit
il e
Sampling Assistants (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory

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-I1.

---- End of Report ----

Page -10of 1

JOB NO. 200316028

Cluster — XIV, BCCL Environmental Monitoring Report
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CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED

A Wewis Ratna Company Environment Laboratory, Regional Institute-II
Ambient Noise Level Test Report
Month & Year 07/2024 | Cluster | Cluster XIv ULR No. | TC1012224000001089F
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) Date of Issue | 23.09.2024
Project Sample Ref. No. REM/BCCL/2024/07 Sampling Method CMPDI/RI-II/LPM 22
Sampling Stations i Madhuband UGP Date of Sampling Zone Category of Buffer Zone
03.07.2024 18.07.2024 Station:
Observed Values Observed Values Method of Range Of NOISE POLLUTION (REGULATION AND CONTROL)
Sl. No. Parameter Hour / Time of day (in Leq dB(A)) (in Leq dB(A)) Analysis Testing LDL RULES, 2000 Standards
First Fortnight Second Fortnight Zones Limits in dB
1 06:00 - 07:00 42.8 43.4
2 07:00 - 08:00 45.7 45
3 08:00 - 09:00 49.2 49.7
4 09:00-10:00 50.5 50.3
5 10:00 - 11:00 50.3 50.4
6 11:00-12:00 50 49.7
7 12:00 - 13:00 50.9 506 CPCB, Protocol for Industrial 75
8 Noise Level dB(A)Leq | 13:00 - 14:00 54.4 58.2 Ambient Level 35 dB-135 dB 35 Commerecial 65
9 - Day 14:00 - 15:00 55.7 55.7 Noise Monitoring - dB(A) Residential 55
10 15:00 - 16:00 56.2 52.7 2015 Silence 50
11 16:00 - 17:00 48.8 48.9
12 17:00 - 18:00 47.6 47.5
13 18:00 - 19:00 47.1 47
14 19:00 - 20:00 46.9 46.5
15 20:00 - 21:00 46.7 46.1
16 21:00 - 22:00 45.4 45.6
Leq Day 50.9 51.2
1 22:00-23:00 40.4 40.8
2 23:00- 00:00 36.2 36.8
3 00:00- 01:00 36.1 36.2 CPCB, Protocol for Industrial 70
4 Noise Level dB(A)Leq | 01.00-02.00 35.5 35.9 Ambient Level 35 dB-135 dB 35 Commercial 55
5 -Night 02.00-03.00 35.2 35.7 Noise Monitoring - dB(A) Residential 45
6 03.00-04.00 406 40.8 2015 Silence 50
7 04.00-05.00 40.8 41
8 05:00-06:00 41.1 40.9
Leq Day 37.8 37.9

**All noise measurements are integrated for a 01 hour period, All units in dB(A) *LDL indicates Lower Detection Limit

Sampling Assistants
ANALYSED BY

Ly oo Kt ‘_FJ_—%
(Amit Raj Mishra)
Authorised Signatory

(Gaurav Kant)
REVIEWED BY

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-II.

---- End of Report ----

Page -1 of 1
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As per the Environment (Protection) Amendment Rules, 2000 notified vide notification G.S.R.

Note:

Ambient Air Quality Standards for Jharia Coal Field

742(E), dated 25.9.2000.

Category Pollutant Time Concentration Method of
weighted | in Ambient Air Measurement
average
1 2 3 4 5
i Suspended Annual 500 pg/m? - High Volume
Particulate Matter | Average Sampling
Coal mines located (SPM) * (Average flow
in the coal fields of 24 hours 700 pg/m® rate not less
e Jharia ke than 1.1
: gzigzm Respirable Annual 250 pg/m® Respirable
Particulate Matter | Average Particulate Matter
(size less than 10 * sampling and
um) (RPM) 24 hours | 300 pg/m® analysis
**
Sulphur Dioxide Annual 80 pg/m’ 1.Improvedwest
(SO2) Average and Gaeke
* , method
ii hours | 120 ug/m 2.Ultraviolet
fluorescene
Oxide of | Annual 80 pg/m® 1. Jacob &
Nitrogen as NO- Average Hochheiser
* Modified (Na-
24 hours | 120 pg/m® Arsenic)
** Method
2. Gas phase
Chemilumine-
scence

21

* Annual Arithmetic mean for the measurements taken in a year, following the guidelines for frequency of
sampling laid down in clause2.

**  24hourly/8hourlyvaluesshallbemet 92%ofthetimeinayear.However,8% of the time it may exceed but not on two
consecutive days.
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NATIONAL AMBIENT AIR QUALITY STANDARDS
New Delhi the 18" November 2009

In exercise of the powers conferred by Sub-section (2) (h) of section 16 of the Air (Prevention and Control of
Pollution) Act, 1981 (Act No. 14 of 1981), and in supersession of the notification No(s).S.0.384(E), dated 11™ April
1994 and S.0.935(E), dated 14" NOVEMBER 1998, the Central Pollution Control Board hereby notify the National
Ambient Air Quality Standards with immediate effect.

Time Concentration in Ambient Air | Methods of Measurement
Weighted Industrial, Ecologically
Pollutant Average Residentia SensiFiye Area
I, Rural (Notified by
and other Central
Areas Government)
Sulphur Dioxide (SO>), Annual * 50 20 -Improved West and Gaeke
pg/m?3 24 Hours ** 80 80 Method
-Ultraviolet Fluorescence
Nitrogendioxide (NOz2), Annual * 40 30 -Jacob &Hochheiser modified
pg/m?3 24 Hours ** 80 80 (NaOH-NaAsO2) Method
-Gas Phase Chemiluminescence
Particulate Matter (Size Annual * 60 60 -Gravimetric
less than 10um) or PMuo, 24 Hours ** 100 100 -TEOM
pg/m3 -Beta attenuation
Particulate Matter (Size Annual * 40 40 -Gravimetric
less than 2.5um) or PMzs, 24 Hours ** 60 60 -TEOM
ug/m?3 -Beta attenuation
Ozone (Os) , ug/m? 8 Hours * 100 100 -UV Photometric
1 Hour ** 180 180 -Chemiluminescence
-Chemical Method
Lead (Pb), pg/m3 Annual * 0.50 0.50 -AAS/ICP Method after sampling
24 Hours ** 1.0 1.0 on EPM 2000 or equivalent filter
paper
-ED-XRF using Teflon filter
Carbon Monoxide (CO), 8 Hours ** 02 02 -Non dispersive Infrared (NDIR)
mg/m3 1 Hour ** 04 04 Spectroscopy
Ammonia (NHs), pg/m?3 Annual * 100 100 -Chemiluminescence
24 Hours ** 400 400 -Indophenol blue method
Benzene (CeHs), ug/m? Annual * 05 05 -Gas Chromatography (GC)
based continuous analyzer
-Adsorption and desorption
followed by GC analysis
Benzo(a)Pyrene (BaP) Annual * 01 01 -Solvent extraction followed
Particulate phase only, byHPLC/GC analysis
ng/m3
Arsenic (As), ng/m3 Annual * 06 06 -AAS/ICP Method after sampling
on EPM 2000 or equivalent filter
paper
Nickel (Ni), ng/m3 Annual * 20 20 -AAS/ICP Method after sampling
on EPM 2000 or equivalent filter
paper

*  Annual Arithmetic mean of minimum 104 measurements in a year at a particular site taken twice a week 24 hourly at uniform
intervals.
** 24 hourly or 8 hourly or 1 hourly monitored values, as applicable, shall be complied with 98% of the time in a year. 2% of the
time, they JUNE exceed the limits but not on two consecutive days of monitoring.
NOTE:Whenever and wherever monitoring results on two consecutive days of monitoring exceed the limits specified above for the respective categc

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report
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EXECUTIVE SUMMARY

1.0 Introduction

The purpose of environmental monitoring is to assess the quality of various
attributes that affects the fauna and flora. In accordance with the quality of these
attributes appropriate strategy is to be developed to control the pollution level
within the permissible limits. The three major attributes are air, water and noise
level.

Bharat Coking Coal Limited (BCCL), a Subsidiary company of Coal India Limited
is operating Underground and Opencast Mines in Jharia Coalfield (JCF) is a part
of Gondwana Coalfields located in Dhanbad district of Jharkhand, the JCF is
bounded by 23°37' N to 23%52’ N latitudes and 86°09’ E to 86°30’ E longitude
occupying an area of 450 Sq.km. BCCL has awarded Environmental monitoring
work of Jharia Coalfield (JCF) to Central Mine Planning & Design Institute
Limited (CMPDIL). The environmental monitoring has been carried out as per
the conditions laid down by the MOEF&CC while granting environmental
clearance of project, consent letter issued by the respective SPCB, and other
statutory requirements.

2.0 Sampling location and rationale

2.1 Ambient air sampling locations

The ambient air quality monitoring stations were selected to represent core,
buffer zone area. The rationale has been based on the guidelines stipulated by
MoEF&CC, consent letter of SPCB, as well as other statutory requirements.

2.2 Water sampling stations
The Water sampling stations were selected for mine sump water.

2.3 Noise level monitoring locations

Noise levels vary depending on the various activities in mining areas. The
monitoring of noise level in different locations will be helpful to take appropriate
mitigating measures. The noise levels were recorded in mining areas,
washeryareas and in residential areas.

3.0 Methodology of sampling and analysis

3.1 Ambient air quality

Parameters chosen for assessment of ambient air quality were Particulate
Matter (PM1o), Fine Particulate Matter (PMzs), Sulphur Di-oxide (SO2) and

Nitrogen Oxides (NOy). Respirable Dust Samplers (RDS) and Fine Dust

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report



Sampler (PMzs sampler) were used for sampling of PM1o, SO2 & NOx and Fine

Dust Sampler (PMz2s sampler) were used for sampling of PM2s at 24 hours
interval once in a fortnight and the same for the gaseous pollutants. The
samples were analyzed in Environmental Laboratory of CMPDI, RI-II, Dhanbad.

3.2 Water quality

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

3.3 Noise level monitoring

Noise level measurements in form of 'Leq' were taken using Integrated Data
Logging Sound Level Meter. Noise levels were measured in Decibels, 'A’
weighted average, i.e. dB(A).

4.0 Results and interpretations

4.1 Air quality

It has been seen from the analysis results that the 24 hours average
concentration parameters like PMio, PM25, SO2 and NOy are mostly within the

permissible limits in all sampling locations as per MOEF&CC Gazette Notification
No. GSR 742(E) dt 25.09.2000 Standards for Coal Mines and National Ambient
Air Quality Standard -2009. Sometimes the concentration of PMio& PMz2s
exceeds the limits due to heavy public traffic, poor road condition, coke oven
plants, burning of coal by surrounding habitants, brick making, municipal waste
dumps and industries like Steel Plant, thermal Plants including their fly ash etc.

The following preventive and suppressive mitigative measures can be
undertaken to contain the pollution level within prescribed level:-

Wet drilling and controlled blasting should be practice.

Explosive used should be optimised to restrict the dust generation.
Transportation roads should be permanently asphalted free of ruts, potholes
etc.

Water should be sprayed on coal transportation road, service road more
frequently and at regular interval.

Dust from roads should be removed physically or mechanically.

Greenbelts around industrial sites, service building area besides

Avenue plantation along roads should be created.

Coal dust should be suppressed by using fixed sprinklers.

Regular maintenance of plant and machinery should be undertaken.

YVV VV VYV VVV

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report



4.2 Water quality

The test results indicate that the major parameters compared with MoEF&CC
Gazette Notification No. GSR 742(E) dt 25.09.2000 are within permissible limits.

4.3 Noise Level

During the noise level survey it has been observed that the noise level in the
sampling locations is within the permissible limits prescribed as per MOEF&CC
Gazette Notification No. GSR 742(E) dt 25.09.2000 Standards for Coal Mines for
Industrial Area and Noise pollution (Regulation and Control) Rules, 2000.

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report
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1.2

INTRODUCTION

Any industry and development activities including coal mining is bound to affect
environmental attributes. There are positive as well as negative impacts of such
operations. For controlling the adverse impacts a regular monitoring is essential.
The environmental monitoring is being done as per the guide-lines stipulated by
Ministry of Environment, Forest and Climate Change (MoEF&CC), Govt. of India.

Bharat Coking Coal has awarded Environmental Monitoring work of all
Projects, Cluster wise, to Central Mine Planning & Design Institute Limited
(CMPDIL). The environmental monitoring has been carried out as per conditions
laid down by MoEF&CC while granting environmental clearance to different
projects. CMPDI has trained manpower and well equipped laboratory to carry out
monitoring, analysis and R&D work in the field of environment.

The Cluster-XIV is in the Western part of the Jharia coalfield and situated in the
Western Jharia area of BCCL. It includes 1 Mine (viz. Lohapatti (UG & OC). The
Cluster — X1V is situated about 25 - 30 kms from Dhanbad Railway Station. The
mines of this Cluster — XIV are operating since pre nationalization period (prior to
1972-73). It is connected by both Railway and Road. The drainage of the area is
governed by Damodar River.

The Cluster-XIV is designed to produce 0.405 MTPA (normative) and 0.526
MTPA (peak) capacity of coal.

The Project has Environmental Clearance from Ministry of Environment, Forest
and Climate Change (MoEF&CC) for a rated capacity 0.405 MTPA (normative)
and 0.526 MTPA (peak) capacity of coal production vide letter no. J-
11015/10/2010-IA.11 (M) dated 06™ June, 2013.

Ministry of Environment, Forest and Climate Change while granting
environmental clearance has given one of the General conditions that “ Four
ambient air quality monitoring stations should be established in the core zone as
well as in the buffer zone for PMio, PM25, SO2, NOx monitoring. Location of
the stations should be decided based on the meteorological data, topographical
features and environmentally and ecologically sensitive targets in consultation
with the State Pollution Control Board.” And other conditions regarding water /
effluent and noise level monitoring.

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

AMBIENT AIR QUALITY MONITORING

Location of sampling station and their rationale:
(As per G.S.R. 742 (E) dt. 25th December, 2000)

Ambient Air Quality Sampling Locations

CORE ZONE Monitoring Location

Lohapatti (A20): Industrial Area

The location of the sampling station is 23° 44’ 29.42” N & 86° 12' 49.96” E.
The sampler was placed at a height of approx. 1.5m above ground level at
Project Office.

BUFFER ZONE Monitoring Location

Kharkharee CISF Office (A21): Industrial Area

The location of the sampling station is 23°46’ 29.00”N & 86° 14’ 37.08”E. The
sampler was placed at a height of approx. 1.5m above ground level at Safety
Office.

Telmachho Bridge (A32): Industrial Area

The location of the sampling station is 23°44’ 14.90” N & 86° 12’ 21.20” EThe
location was selected for studying the impact of the mining activity on the
Telmachho Bridge area as it lies in the buffer zone for the Cluster XIV.

Madhuband UGP Office (A33): Industrial Area

The location of the sampling station is 23°45°24.48” N & 086°11’59.44”E. The
sampler was placed at a height of approx. 1.5m above ground level at Safety
Office.

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report



AMBIENT AIR QUALITY DATA

CMPDIL, RI-II

A CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED A N aAD. vttes
o Cmpclt Environment Laboratory, Regional Institute-II Phone:0326-223-850
RS i e Compen Ambient Air Quality Test Report email: rdri2cmpdi@coalindia.in

Test Report for Ambient Air Samples

Month & Year | 08/2024 | Cluster | Cluster XIV ULR No. TC1012224000001107F
Customer Environment Dep_artyu?nt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 16.10.2024
gmenv.bccl@coalindia.in)
Project Lohapatti Sample Ref. No. REM/BCCL/2024/08 | Sampling Method CMPDI/RI-II/LPM 11, (IS 5182)
Date o_f Period_of Zone of Station: Buffer Zone
Sampling 06.08.2024 21.08.2024 Analysis 06.08.2024 14.10.2024
Observed Values MOoEF Standards
(in pg/m3) Notification dated
1::) Parameter x‘::‘;‘lls o 1st FN 2nd FN [frae“s%fn(g’f LDL 25th NAAQS, 2009
’ A2471 A2547 September,2000
(GSR742E)
1 PMjio IS -5182(Part 10 pg/m3-1000 | 10 pg/ms3 300 100
23):2006, R-2017 86 85 ug/m3
2 PM2s IS -5182(Part 10 pg/m3-400 | 10 pg/ms3 Not Specified 60
24):2019 36 32 ug/m3
3 SO; [S-5182(Part-2): 10 pg/m3-1050 | 10 ug/m3 120 80
2001, R-2017 <10 <10 ug/m?
4 NO: [S-5182 (Part-6): 06 pg/m3 - 420 06 pg/ms3 120 80
2006 ,R-2017 27 26 ug/m?

* LDL indicates Lower Detection Limit,

**All units are in ug/m3, 24 hourly Average,

2 PR e
/ ¢7§] (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory

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-II.

---- End of Report ----

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

CMPDIL, RI-II

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

email: rdri2cmpdi@coalindia.in

Test Report for Ambient Air Samples

Month & Year | 08/2024 | Cluster | Cluste XIV ULR No. TC1012224000001107F
Customer g&tﬁ?ﬁ?&giﬁﬂﬁgﬁz; Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 16.10.2024
Project Kharkharee Sample Ref. No. REM/BCCL/2024/08 | Sampling Method CMPDI/RI-II/LPM 11, (IS 5182)
Date of Period of .
Sampling 05.08.2024 20.08.2024 | Analysis 05.08.2024 | 14.10.2024 | Zoneof Station: Core Zone
Observed Values MoEF Standards
(in ug/m?3) Notification dated
13:) Parameter xl‘f;:‘;‘lls o 1st FN 2nd FN RT‘;‘e“s%fngf LDL 25th NAAQS, 2009
) A2462 A2538 September,2000
(GSR742E)
1 PMjio IS -5182(Part 10 pg/m3-1000 | 10 pg/ms3 300 100
23):2006, R-2017 81 78 ug/m?
2 PM_s IS -5182(Part 10 pg/m3-400 | 10 pg/ms3 Not Specified 60
24):2019 38 40 ug/m?
3 SO, [S-5182(Part-2): 10 pg/m3-1050 | 10 pg/ms3 120 80
2001, R-2017 10 12 ug/m?
4 NO; [S-5182 (Part-6): 06 ug/m3-420 | 06 pg/m3 120 80
2006 ,R-2017 27 27 ug/m?
* LDL indicates Lower Detection Limit,
**All units are in ug/m3, 24 hourly Average,
=t el i
(Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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), CMPD],
RI-II.
---- End of Report ----
Page -1 of 1

JOB NO. 200316028

Cluster — X1V, BCCL Environmental Monitoring Report




10

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

CMPDIL, RI-II

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

email: rdri2cmpdi@coalindia.in

f;‘z:g cmpc[i

Q &
CNES 4 Wi Ratrce Compang

Test Report for Ambient Air Samples

| Cluster

Month & Year 08/2024 | CLUSTER XIV ULR No. TC1012224000001107F
Customer Environment Dep.art.mt?nt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 16.10.2024
gmenv.bccl@coalindia.in)
Project Telmacho Bridge Sample Ref. No. REM/BCCL/2024/08 | Sampling Method CMPDI/RI-II/LPM 11, (IS 5182)
Date o.f Period.of Zone of Station: Buffer Zone
Sampling 06.08.2024 21.08.2024 Analysis 06.08.2024 14.10.2024
Observed Values MOoEF Standards
(in pg/m3) Notification
13:) Parameter Xﬁ;{‘;ﬁ's of st FN 2nd FN lfrae“s*‘ifngf LDL dated 25th NAAQS, 2009
) A2470 A2546 September,2000
(GSR742E)
1 PMyo IS -5182(Part 10 pg/m3 - 10 pg/m3 300 100
23):2006, R-2017 91 80 1000 pg/m?
2 PM_;s IS -5182(Part 10 pg/m3-400 | 10 pug/ms3 Not Specified 60
24):2019 38 37 ug/m?
3 SO, [S-5182(Part-2): 10 pg/ms3 - 10 pg/m3 120 80
2001, R-2017 <10 <10 1050 pg/m?
4 NO: [S-5182 (Part-6): 06 ug/ms3-420 | 06 pug/m3 120 80
2006 ,R-2017 32 30 ug/m?
**All units are in ug/m3, 24 hourly Average * LDL indicates Lower Detection Limit,
P eties T
(Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY

Authorised Signatory

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), CMPD],
RI-IL

---- End of Report ----

Page -1 of 1

JOB NO. 200316028 Cluster — X1V, BCCL Environmental Monitoring Report




11

NI a/ 1
B, cmpak
QUNE/ A Wi Rotne Company

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

CMPDIL, RI-lI

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

email: rdri2cmpdi@coalindia.in

Test Report for Ambient Air Samples

Month & Year | 08/2024 | Cluster | Cluster XIV ULR No. TC1012224000001107F
Customer g&tﬁﬁ;&gﬁﬂﬂgﬁ;’ Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 16.10.2024
Project Madhuband UGP Sample Ref. No. REM/BCCL/2024/08 | Sampling Method CMPDI/RI-II/LPM 11, (IS 5182)
Date of Period of .
Sampling 05.08.2024 20.08.2024 | Analysis 05.08.2024 14.10.2024 | Zone of Station: Core Zone
Observed Values MOoEF Standards
(in pg/m3) Notification dated
13:) Parameter xl‘f;:‘;‘lls o 1st FN 2nd FN RT‘;‘e“s%fnzf LDL 25th NAAQS, 2009
) A2463 A2539 September,2000
(GSR742E)
1 PMio IS -5182(Part 10 pg/m*-1000 | 10 pg/m3 300 100
23):2006, R-2017 84 89 ug/m?
2 PM_;s IS -5182(Part 10 ug/m3-400 | 10 ug/m3 Not Specified 60
24):2019 33 36 ug/m?
3 SO, [S-5182(Part-2): 10 pg/m3-1050 | 10 pg/ms3 120 80
2001, R-2017 <10 <10 ug/m?
4 NO2 [S-5182  (Part-6): 06 ug/m3-420 | 06 pg/m3 120 80
2006 ,R-2017 27 27 ug/m?
* LDL indicates Lower Detection Limit,
**All units are in ug/m3, 24 hourly Average,
(Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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), CMPD],
RI-IL.
---- End of Report ----
Page -1 of 1
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WATER QUALITY MONITORING

3.1 Location of sampling sites
(Refer Plate No. - 11)
)] Mine Discharge of Block Il (MW14)
A sampling point is fixed to assess the effluent quality of Mine discharge. This
location is selected to monitor effluent discharge in to KhudiaNala.

3.2 Methodology of sampling and analysis

Water samples were collected as per standard practice. The effluent samples were
collected and analysed for four parameters on fortnightly basis at the Environmental
Laboratory of CMPDI RI-1l, 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.
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x CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED COYLA BH AW::,"ES:\;PRL'E:
7‘2% C”LPJL Environment Laboratory, Regional Institute-II DHANBAD. -826005
o it MINE EFFLUENT TEST REPORT Phone:0326-223-850

email: rdri2Zcmpdi@coalindia.in

Test Report for Mine Effluent samples

y:a';th & 08/2024 Cluster Cluster XIV ULR No. TC1012224000001124F
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) Date of Issue I 16.10.2024
Project Sampling Ref. No. REM/BCCL/2024/08 Sampling Method IS 3025 (Part-1) CMPDI/RI-II/LPM 13
Sampling . Block II Sample Collected in 2.5 Ltr Jerricane, Color as observed is transparent | Period of Analysis
Stations 0 o¢ Date of Sampling 05.08.2024 ‘ 19.08.2024 05.08.2024 to 31.08.2024
Observed Values STANDARDS FOR COAL MINES
. First Fortnight Second Fortnight (Stipulated by Ministry of Environment
Sl. No. Parameter Method of Analysis M1028 M1054 and Forests (MoEF), Vide Notification LDL
No. GSR 742(E), Dt: 25.09.2000)
Total Suspended IS 3025/17:1984, R :2017,
1 Solids Gravimetric 41 43 100 (Max) 10
1S-3025/11:1983, R-2017,
2 pH Electrometric 7.92 7.97 55-9.0 0.2
. 1S3025/39:1991,R: 2019,
3 Oil & Grease Partition Gravimetric <4.0 <4.0 34 33
APHA 23rd Edition 5220 C
4 oD Titrimetric Method 44 40 7.69 781

**All units in mg/L unless specified otherwise. *LDL indicates Lower Detection Limit & BDL indicates Below Detection Limit,

**Grab sampling carried out for water samples.

%‘* T ,_}»,_,_.,—‘%

(Kumar Vaibhav) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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-II.
---- End of Report ----

Page -1 of 1
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NOISE LEVEL QUALITY MONITORING

4.1Location of sampling sites

i) Lohapatti (N20)
i) Kharkharee CISF Office (N21)
iii) Telmacho Bridge (N32)

iv)  Madhuband UGP (N33)

4.2Noise level measurements in form of 'Leq' were taken using Integrated Data Logging
Sound Level Meter during day time & night time. Noise levels were measured for the
complete day & night time, the Intergration time taken was one hour or 3600 seconds.

Noise levels were measured in Decibels, 'A" weighted average, i.e. dB (A).

4.3 Results & Interpretations

Ambient noise levels were recorded during day time & night time and the observed values were
compared with standards prescribed by MoEF&CC. The results of Noise levels recorded during
day & night time on fortnightly basis are presented in tabular form along with the applicable
standard permissible limits. The observed values in terms of Leg are presented. The observed

values at all the monitoring locations are found to be within permissible limits.
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CMPDIL, RI-II
Fan J. CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX
U, cmpat Environment Laboratory, Regional Institute-II DHANBAD. -826005
2al i A Wi Rutna Company R R Phone:0326-223-850
TE-109ZT Ambient Noise Level Test Report email: rdri2cmpdi@coalindia.in
Month & Year 08/2024 | Cluster | Cluster XIV ULR No. | TC1012224000001141F
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) })ate of 16.10.2024
ssue
Project Sample Ref. No. REM/BCCL/2024/08 Sampling Method CMPDI/RI-II/LPM 22
Sampling i Lohapatti Date of Sampling Zone Category CORE Zone
Stations 06.08.2024 21.08.2024 of Station:
Hour / Time of Ol.)served Values Ol.)served Values Method of Range Of NOISE POLLUTION (REGULATION AND
SI. No. Parameter day (in Leq dB(A)) (in Leq dB(A)) i Testing LDL CONTROL) RULES, 2000 Standards
First Fortnight Second Fortnight Zones Limits in dB
1 06:00 - 07:00 36.2 36.8
2 07:00 - 08:00 46.6 45.8
3 08:00 - 09:00 41.4 46.3
4 09:00 - 10:00 38.6 41.1
5 10:00 - 11:00 41.4 42.9
6 11:00 - 12:00 40.1 45.1
7 12:00 - 13:00 41.1 43.6 CPCB, Protocol for lndustria} 75
8 Noise Level 13:00 - 14:00 42.4 45.3 Ambient Level 35 dB-135 dB Ssb Comnllema 65
9 dB(A)Leq - Day 14:00 - 15:00 41.8 43.2 Noise Monitoring - (A) Residential 55
10 15:00 - 16:00 44.3 24.7 2015 Silence 50
11 16:00-17:00 a4.4 a4.5
12 17:00 - 18:00 44.1 45.3
13 18:00 - 19:00 44.1 45.1
14 19:00 - 20:00 43.6 43.4
15 20:00 - 21:00 43.5 43.4
16 21:00 - 22:00 43.4 43.4
Leq Day 42.9 44.2
1 22:00-23:00 43.9 43.9
2 23:00- 00:00 43.8 43.3 Industrial
3 00:00- 01:00 43.4 43.4 CPCB, Protocol for 35 Commerc 70
4 Noise Level 01.00-02.00 43.1 44 Ambient Level 35 dB-135 dB 4B ial 55
5 dB(A)Leq -Night 02.00-03.00 43 433 Noise Monitoring - (A) Residenti 45
6 03.00-04.00 42.9 43 2015 al 50
7 04.00-05.00 42.5 43.1 Silence
8 05:00-06:00 43.3 43.5
Leq Day 43.3 43.5

**All noise measurements are integrated for a 01 hour period, All units in dB(A) *LDL indicates Lower Detection Limit

Sampling Assistants

ANALYSED BY

L, auno Kant—
—

(Gaurav Kant)
REVIEWED BY

(Amit Raj Mishra)
Authorised Signatory

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-I1.

---- End of Report ----

Page -1 of 1
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CMPDIL, RI-II

J. CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX
cmpat Environment Laboratory, Regional Institute-II [DHANBAD, 82600
e Ambient Noise Level Test Report email: rdri2cmpdi@coalindia.in
Month & Year 08/2024 | Cluster | Cluster XIV ULR No. TC1012224000001141F
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) Date of Issue 16.10.2024
Project Sample Ref. No. REM/BCCL/2024/08 Sampling Method CMPDI/RI-II/LPM 22
Sampling Stations i Kharkharee UGP Date of Sampling Zone Category of Core Zone
05.08.2024 20.08.2024 Station:
Hour / Time of OI'Jserved Values Ol')served Values Method of Range Of NOISE POLLUTION (REGULATION AND CONTROL)
Sl No. Parameter day (.m Leq d}:"(A) ) (in Leq dB(.l?) ) b Testing LDL RUL.F.S,.ZOIOO Standards
First Fortnight Second Fortnight Zones Limits in dB
1 06:00 - 07:00 43.4 44
2 07:00 - 08:00 58.6 58.5
3 08:00 - 09:00 69.6 69.8
4 09:00 - 10:00 69.5 69.2
5 10:00-11:00 65.9 64.8
6 11:00 - 12:00 63 62.6
7 12:00 - 13:00 60.7 61.7 CPCB, Protocol Industrial 75
8 Noise Level dB(A)Leq | 13:00 -14:00 59.1 58.4 for Ambient Level 35 dB-135 dB 35 Commercial 65
9 - Day 14:00 - 15:00 56.9 56.1 Noise Monitoring dB(A) Residential 55
10 15:00 - 16:00 55.3 55.6 -2015 Silence 50
11 16:00 - 17:00 55.6 56.2
12 17:00 - 18:00 55.4 55.9
13 18:00 - 19:00 52.8 52.8
14 19:00 - 20:00 51.1 51.3
15 20:00 - 21:00 49.1 49.3
16 21:00 - 22:00 48.6 49
Leq Day 62.5 62.4
1 22:00-23:00 46.7 44.5
2 23:00- 00:00 43.9 44.4
3 00:00- 01:00 a4 44.4 CPCB, Protocol Industrial 70
4 Noise Level dB(A)Leq | 01.00-02.00 42.2 43.4 for Ambient Level 35 dB-135 dB 35 Commercial 55
5 -Night 02.00-03.00 41.8 38.8 Noise Monitoring dB(A) Residential 45
6 03.00-04.00 41.3 42.7 -2015 Silence 50
7 04.00-05.00 41.2 40
8 05:00-06:00 39.8 37.7
Leq Day 43.1 42.6
**All noise measurements are integrated for a 01 hour period, All units in dB(A) *LDL indicates Lower Detection Limit
{_:\:.,ouw.» koni— H
Sampling Assistants (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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-II.
---- End of Report ----
Page -1 of 1

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report
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TC-10122

C mpc[i

A Wiwi Katna Company

CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED

Environment Laboratory, Regional Institute-II
Ambient Noise Level Test Report

CMPDIL, RI-II

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

email- rdri2emndi@cnalindia in

Month & Year 08/2024 | Cluster | Cluster XIV ULR No. TC1012224000001141F
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) Date of Issue 16.10.2024
Project Sample Ref. No. REM/BCCL/2024/08 Sampling Method CMPDI/RI-II/LPM 22
Sampling Stations i Telmacho Bridge Date of Sampling Zone Category of Buffer Zone
06.08.2024 21.08.2024 Station:
) Ol?served Values Ol.)served Values ) Range Of LD NOISE POLLUTION (REGULATION AND CONTROL)
Sl. No. Parameter Hour / Time of day (.m Leq dl?(A) ) (in Leq dB(/?] ) Method of Analysis Testing L RULE.S, .20(?0 Standards
First Fortnight Second Fortnight Zones Limits in dB

1 06:00-07:00 41 43.7

2 07:00 - 08:00 52 52.6

3 08:00 - 09:00 55.4 52.5

4 09:00 - 10:00 60.4 61

5 10:00 - 11:00 59.6 58.5

6 11:00 - 12:00 60.6 60

7 12:00 - 13:00 62.2 64.3 Industrial 75

8 Noise Level dB(A)Leq | 13:00-14:00 60.4 65.7 CPCB, Protocol for 35 Commercial 65

Ambient Level Noise 35dB-135dB dB( . .

9 -Day 14:00 - 15:00 58.6 60.1 Monitoring -2015 A) Residential 55

10 15:00 - 16:00 57.7 59.1 Silence 50

11 16:00-17:00 55.3 54.2

12 17:00 - 18:00 51.3 51.7

13 18:00 - 19:00 47.9 52

14 19:00 - 20:00 46.3 45.3

15 20:00-21:00 43.4 43.4

16 21:00 - 22:00 42.8 42.3

Leq Day 57.2 58.8

1 22:00-23:00 41.9 41.5

2 23:00- 00:00 41.1 41.1

: 0020 D00 . . CPCB, Protocol for 35 Industrial 70

4 Noise Level dB(A)Leq | 01.00-02.00 41 41.8 - . Commercial 55

: Ambient Level Noise 35dB-135dB dB( . .

5 -Night 02.00-03.00 41.7 41.8 Monitoring -2015 A) Residential 45

6 03.00-04.00 41.9 41.9 Silence 50

7 04.00-05.00 42.2 42.2

8 05:00-06:00 42.3 42.4

Leq Day 41.7 41.7

**All noise measurements are integrated for a 01 hour period, All units in dB(A) *LDL indicates Lower Detection Limit

Sampling Assistants
ANALYSED BY

2. enor ot —

(Gaurav Kant)
REVIEWED BY

(Amit Raj Mishra)
Authorised Signatory

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-II.

---- End of Report ----

Page -1 0of 1

JOB NO. 200316028

Cluster — XIV, BCCL Environmental Monitoring Report




19

e

CMPC[I:

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

CMPDIL, RI-II

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

Tc-10122 A Wiai Ratua Company Ambient Noise Level Test Report email: rdri2cmpdi@coalindia.in
Month & Year 08/2024 | Cluster | Cluster XIv ULR No. TC1012224000001141F
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: gmenv.bccl@coalindia.in) Date of Issue 16.10.2024
Project Sample Ref. No. REM/BCCL/2024/08 Sampling Method CMPDI/RI-II/LPM 22
Sampling Stations i Madhuband UGP Date of Sampling Zone Category of Buffer Zone
05.08.2024 20.08.2024 Station:
) Ol?served Values Ol')served Values Method of Range Of NOISE POLLUTION (REGULATION AND CONTROL)
SI. No. Parameter Hour / Time of day (.m Leq dl?(A) ) (inLeq dB(.l?) ) T Testing LDL RULF:S, '20(.)0 Standards
First Fortnight Second Fortnight Zones Limits in dB

1 06:00 - 07:00 40.6 41.2

2 07:00 - 08:00 43.4 42.8

3 08:00 - 09:00 46.7 47.1

4 09:00 - 10:00 48 47.8

5 10:00-11:00 47.8 47.9

6 11:00-12:00 47.4 47.1

7 12:00 - 13:00 48.4 48.1 CPCB, Protocol for Industrial 75

8 Noise Level dB(A)Leq | 13:00-14:00 51.7 55.2 Ambient Level 35 dB-135 dB 35 Commercial 65

9 - Day 14:00 - 15:00 52.8 52.8 Noise Monitoring - dB(A) Residential 55

10 15:00 - 16:00 53.4 50 2015 Silence 50

11 16:00 - 17:00 46.3 46.4

12 17:00 - 18:00 45.2 45.1

13 18:00 - 19:00 44.7 44.6

14 19:00 - 20:00 44.5 44

15 20:00 - 21:00 44.3 43.6

16 21:00 - 22:00 43.2 43.4

Leq Day 48.2 48.4

1 22:00-23:00 43.1 43.5

2 23:00- 00:00 43 43.6

3 00:00- 01:00 42.9 a3 CPCB, Protocol for Industrial 70

4 Noise Level dB(A)Leq | 01.00-02.00 42.2 42.6 Ambient Level 35 dB-135 dB 35 Commercial 55

5 -Night 02.00-03.00 41.8 42.4 Noise Monitoring - dB(A) Residential 45

6 03.00-04.00 433 43.5 2015 Silence 50

7 04.00-05.00 43.5 43.8

8 05:00-06:00 43.9 43.6

Leq Day 43.0 43.3

**All noise measurements are integrated for a 01 hour period, All units in dB(A) *LDL indicates Lower Detection Limit

M, aeanor R-. ~R—

Bl

==
Sampling Assistants (Gaurav Kant) (Amit Raj Mishra)
ANALYSED BY REVIEWED BY Authorised Signatory
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-II.
---- End of Report ----
Page -1 of 1
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As per the Environment (Protection) Amendment Rules, 2000 notified vide notification G.S.R.

Note:

Ambient Air Quality Standards for Jharia Coal Field

742(E), dated 25.9.2000.

Category Pollutant Time Concentration Method of
weighted | in Ambient Air Measurement
average
1 2 3 4 5
i Suspended Annual 500 pg/m? - High Volume
Particulate Matter | Average Sampling
Coal mines located (SPM) * (Average flow
in the coal fields of 24 hours 700 pg/m’ rate not less
e Jharia ke than 1.1
: gzigzm Respirable Annual 250 pg/m® Respirable
Particulate Matter | Average Particulate Matter
(size less than 10 * sampling and
um) (RPM) 24 hours | 300 pg/m® analysis
**
Sulphur Dioxide Annual 80 pg/m® 1.Improvedwest
(SO») Average and Gaeke
* , method
ii hours | 120 ug/m 2.Ultraviolet
fluorescene
Oxide of | Annual 80 pg/m® 1. Jacob &
Nitrogen as NO- Average Hochheiser
* Modified (Na-
24 hours | 120 pg/m® Arsenic)
** Method
2. Gas phase
Chemilumine-
scence

21

* Annual Arithmetic mean for the measurements taken in a year, following the guidelines for frequency of
sampling laid down in clause2.

**  24hourly/8hourlyvaluesshallbemet 92%ofthetimeinayear.However,8% of the time it may exceed but not on two
consecutive days.
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NATIONAL AMBIENT AIR QUALITY STANDARDS
New Delhi the 18" November 2009

In exercise of the powers conferred by Sub-section (2) (h) of section 16 of the Air (Prevention and Control of
Pollution) Act, 1981 (Act No. 14 of 1981), and in supersession of the notification No(s).S.0.384(E), dated 11™ April
1994 and S.0.935(E), dated 14" NOVEMBER 1998, the Central Pollution Control Board hereby notify the National
Ambient Air Quality Standards with immediate effect.

Time Concentration in Ambient Air | Methods of Measurement
Weighted Industrial, Ecologically
Pollutant Average Residentia SensiFiye Area
I, Rural (Notified by
and other Central
Areas Government)
Sulphur Dioxide (SO>), Annual * 50 20 -Improved West and Gaeke
pg/m?3 24 Hours ** 80 80 Method
-Ultraviolet Fluorescence
Nitrogendioxide (NOz2), Annual * 40 30 -Jacob &Hochheiser modified
pg/m?3 24 Hours ** 80 80 (NaOH-NaAsO2) Method
-Gas Phase Chemiluminescence
Particulate Matter (Size Annual * 60 60 -Gravimetric
less than 10um) or PMuo, 24 Hours ** 100 100 -TEOM
pg/m3 -Beta attenuation
Particulate Matter (Size Annual * 40 40 -Gravimetric
less than 2.5um) or PMzs, 24 Hours ** 60 60 -TEOM
ug/m?3 -Beta attenuation
Ozone (Os) , ug/m? 8 Hours * 100 100 -UV Photometric
1 Hour ** 180 180 -Chemiluminescence
-Chemical Method
Lead (Pb), pg/m3 Annual * 0.50 0.50 -AAS/ICP Method after sampling
24 Hours ** 1.0 1.0 on EPM 2000 or equivalent filter
paper
-ED-XRF using Teflon filter
Carbon Monoxide (CO), 8 Hours ** 02 02 -Non dispersive Infrared (NDIR)
mg/m?3 1 Hour ** 04 04 Spectroscopy
Ammonia (NHs), pg/m?3 Annual * 100 100 -Chemiluminescence
24 Hours ** 400 400 -Indophenol blue method
Benzene (CeHs), ug/m? Annual * 05 05 -Gas Chromatography (GC)
based continuous analyzer
-Adsorption and desorption
followed by GC analysis
Benzo(a)Pyrene (BaP) Annual * 01 01 -Solvent extraction followed
Particulate phase only, byHPLC/GC analysis
ng/m3
Arsenic (As), ng/m3 Annual * 06 06 -AAS/ICP Method after sampling
on EPM 2000 or equivalent filter
paper
Nickel (Ni), ng/m3 Annual * 20 20 -AAS/ICP Method after sampling
on EPM 2000 or equivalent filter
paper

*  Annual Arithmetic mean of minimum 104 measurements in a year at a particular site taken twice a week 24 hourly at uniform
intervals.
** 24 hourly or 8 hourly or 1 hourly monitored values, as applicable, shall be complied with 98% of the time in a year. 2% of the
time, they JUNE exceed the limits but not on two consecutive days of monitoring.
NOTE:Whenever and wherever monitoring results on two consecutive days of monitoring exceed the limits specified above for the respective categc

JOB NO. 200316028 Cluster — XIV, BCCL Environmental Monitoring Report
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EXECUTIVE SUMMARY
1.0 Introduction

The purpose of environmental monitoring is to assess the quality of various attributes that
affects the environment around us. In accordance with the quality of these attributes
appropriate strategy is to be developed to control the pollution level within the permissible
limits. One of these major attributes is water.

Bharat Coking Coal Limited (BCCL), a Subsidiary company of Coal India Limited is
operating Underground and Opencast Mines in Jharia Coalfield (JCF) is a part of
Gondwana Coalfields located in Dhanbad district of Jharkhand, the JCF is bounded by
23037’ N to 23952’ N latitudes and 86°09’ E to 86°30’ E longitude occupying an area of 450
Sg.km. BCCL has awarded Environmental monitoring work of Jharia Coalfield (JCF) to
Central Mine Planning & Design Institute Limited (CMPDIL). The environmental monitoring
has been carried out as per the conditions laid down by the MoEFCC while granting
environmental clearance of project, consent letter issued by the respective SPCB, and
other statutory requirements.

2.0 Sampling location and rationale

2.1  Water sampling stations

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

3.0 Methodology of sampling and analysis

3.1 Water quality

Water samples were collected as per standard practice. Effluent samples were analyzed for
25 parameters on quarterly basis & for 27 parameters on half yearly basis. The drinking and
Surface water samples were collected and analyzed for 25 and 17 parameters respectively,
on quarterly basis. Thereafter the samples were preserved and analyzed at the
Environmental Laboratory at CMPDI RI-1l, Dhanbad.

4.0 Results and interpretations

4.1 Water quality

The test results indicate that the major parameters compared with MOEF&CC Gazette
Notification No. GSR 742(E) dt 25.09.2000 Standards for Coal Mines, 1S.10500/2012
(Drinking water) and IS: 2296 (Surface water), are with in permissible limits.



1.0

11

1.2

CHAPTER - |
INTRODUCTION

Any industry and development activities including coal mining is bound to affect
environmental attributes. There are positive as well as negative impacts of such
operations. For controlling the adverse impacts a regular monitoring is essential. The
environmental monitoring is being done as per the guide-lines stipulated by Ministry of
Environment, Forest and Climate Change (MoEF&CC), Govt. of India.

Bharat Coking Coal Limited (BCCL), a subsidiary company of Coal India Limited (CIL)
is operating UG Mines and Opencast Mines in Jharia Coalfield (JCF). The Jharia
Coalfield (JCF) having an area of 450 Sq.KM.

Bharat Coking Coal has awarded Environmental Monitoring work of all Projects, Cluster
wise, to Central Mine Planning & Design Institute Limited (CMPDIL). The environmental
monitoring has been carried out as per conditions laid down by MoEF&CC while
granting environmental clearance to different projects. CMPDI has trained manpower
and well equipped laboratory to carry out monitoring, analysis and R&D work in the field
of environment.

The Cluster-XIV is in the Western part of the Jharia coalfield and situated in the
Western Jharia area of BCCL. It includes 1 Mine (viz. Lohapatti (UG & OC). The Cluster
— X1V is situated about 25 - 30 kms from Dhanbad Railway Station. The mines of this
Cluster — XIV are operating since pre nationalization period (prior to 1972-73). It is
connected by both Railway and Road. The drainage of the area is governed by
Damodar River.

The Cluster-XIV is designed to produce 0.405 MTPA (normative) and 0.526 MTPA
(peak) capacity of coal.

The Project has Environmental Clearance from Ministry of Environment, Forest and
Climate Change (MoEF&CC) for a rated capacity 0.405 MTPA (normative) and 0.526
MTPA (peak) capacity of coal production vide letter no. J-11015/10/2010-1A.11 (M) dated
06" June, 2013.In compliance of these conditions the Environmental Monitoring has
been carried out & report prepared for submission to MOEF&CC & SPCB and other
statutory authorities.
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CHAPTER -1l

WATER QUALITY MONITORING

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

)] Ground Water quality at Lohapatti (GW14)
i) Surface Water quality at U/S of Damodar River (SW31)
iii) Surface Water quality at D/S of Damodar River (SW29)

iv) Mine Water Quality at Lohapatti) (MW14)

Methodology of sampling and analysis

Water samples were collected as per standard practice. Effluent samples were
analyzed for 25 parameters on quarterly basis. The drinking and Surface water
samples were collected and analyzed for 25 and 17 parameters respectively, on
guarterly basis. Thereafter the samples were preserved and analyzed at the
Environmental Laboratory at CMPDI RI-1l, Dhanbad.

Results & Interpretations

The results are given in tabular form along with the applicable standards. Results
show that most of the parameters are within the permissible limits.



CMPDIL, RI-II
c Jl: CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED KOYLA BHAWAN COMPLEX
m s s = DHANBAD. -826005
e pF Environment Laboratory, Regional Institute-II Phone:0326.293.850
A Wi Retna Company . . . v
GROUND WATER ANALYSIS TEST REPORT email: rdri2cmpdi@coalindia.in
Month & QUARTER ENDING T€101222400000
Year JUNE 2024 Name of Cluster CLUSTERXIV ULR No. 0915P
Customer Environment Dep.art!m?nt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 16.08.2024
gmenv.bccl@coalindia.in)
Project Lohapatti Sample Ref. REM/BCCL/24-25/GW/ Sampling | CMPDI/RI-II/LPM 13,(IS 3025:Part -1)
No. Method
Sampling . Sample Collected in 5 Ltr Jerricane , Color as observed is transparent
Stations GW14 Date of Sampling 06.05.2024
Period of Analysis 06.05.2024 | to 07.08.2024
Observed Values | IS 10500: 2012
o Parameter Method of Analysis @i Range Of Acceptable Limit | Permissible Limitin the
No. G0108 g LDL P « Absence of Alternate Source
Testing (Max) (Max)
Colour. Hazen APHA, 24th edition ,2120-c-
1 r;it Spectrophotometric Single 1 1-500.0 1 5 15
u Wavelength Method ,2023
IS 3025, (Part 40): 1991
2 Calcium, mg/1 R:2019,AAS-Flame Method & EDTA 50 2.0-800.0 2 75 200
Method
. 1S-3025(Part 32):1988, R-2019 , i
3 Chlorides, mg/1 Argentometric Method 38 2.0-1500.0 5 250 1000
. APHA, 24th Edition, SPADNS
4 Fluoride, mg/1 Method 0.53 0.2-2.00 0.2 1 1.5
IS 3025 (Part 53) : 2003, R: 2019, .
5 Iron, mg/1 AAS-Flame Method <0.2 0.2-10 0.2 1 No relaxation
. APHA 24th edition, 3500-Mg B:
6 Magnesium Calculation Method 72 6.0-700 6 30 100
. APHA, 24th edition, uv- .
7 Nitrate , mg/1 Spectrophotometric Method 1.46 0.5-45.0 0.5 45 No relaxation
8 Odour APHA, 24th Edition,, 2150-C Agreeable Qualitative Qualétatlv Agreeable Agreeable
IS 3025, Part 11 : 1983 R 2023 .
9 pH value Electrometric( pH Meter) Method 7.56 1-14 0.1 6.5-8.5 No relaxation
APHA -24th edition, 4500 S ,
10 Sulphate, mg/1 Turbidity Method 71 10.0-400.0 10 200 400
- - Qualitativ
11 Taste APHA,24th edition, 2160-C Acceptable Qualitative R Acceptable Agreeable
Total Alkalinity
IS 3025, Part 23: 1986 R 2019
12 (caco3), mg/1, Titration Method 200 4.0-2000.0 4 200 600
Max
Total IS 3025, Part 16: 1984 R 2023
13 Dissolved R ) 548 25.0-5000.0 25 500 2000
) Gravimetric method
Solids, mg/1
Total IS 3025, (Part 21): 2019 EDTA .
14 Hardness, mg/l | Method 420 4.0-2000.0 4 200 600
IS 3025, (Part 10):1984, R-2023
15 Turbidity, NTU | Nephelometric/Turbiditimetric 1.8 1-800 0.1 1 5
Method
) IS 3025(Part 49) : 1994,R:2019,
16 Zinc, mg/1 AAS-Flame Method 0.1 0.10-10.0 0.1 5 15

***All units in mg/L unless specified otherwise,

**Grab sampling carried out for water samples. *LDL indicates Lower Detection Limit & BDL indicates Below Detection Limit,

== Q- Ay e -
L~ (Kumar Vaibhav) H

(Amit Raj Mishra)
ANALYSED BY REVIEWED BY . .
Authorised Signatory

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) , CMPD], RI-II.

Page -1 of 2

---- End of Report ----




CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED
Environment Laboratory, Regional Institute-II
GROUND WATER ANALYSIS TEST REPORT

(Y cmpc[i

CMPDIL, RI-ll

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

email: rdri2cmpdi@coalindia.in

Q J
S Wi Rutas Conpany

Month & QUARTER ENDING
Year JUNE 2024 ‘ Name of Cluster CLUSTER XIV
Customer Environment Depfartplgnt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of 16.08.2024
gmenv.bccl@coalindia.in) Issue
Project Lohapatti Sample Ref.No. | REM/BCCL/24-25/GW/ S;':t‘;:;’;g CMPDI/RI-II/LPM 13,(IS 3025:Part -1)
Sampling . Sample Collected in 5 Ltr Jerricane , Color as observed is transparent
Stations CW14 Date of Sampling 06.05.2024
Period of Analysis 06.05.2024 I to 07.08.2024
Observed Values 1S 10500: 2012
SL .
No. Parameter Method of Analysis CW14 Range Of LDL Acceptable Limit | Permissible Limit in the Absence of
Testing (Max)* Alternate Source (Max)
Boron (as B), . .
1 APHA, 24th edition ,Carmine <0.2 0.2-10 0.2 0.5 1
mg/l, Max
Copper (as Cu) IS 3025 Part 42 : 1992 R: 2019,
2 PP ’ AAS-Flame APHA, 24th edition, <0.01 0.01-10.0 0.01 0.05 1.5
mg/l, Max AAS-GTA
Free Residual
. APHA, 24th Edition,, 4500-Cl-
3 Chlor;\r/[uiel,]mg/l, B. (Iodometric Method-1) <0.04 0.04-5 0.04 0.2 1
1S:3025(Part 47):1994
Lead (as Pb), . )
4 mg/l, Max (Reaffirmed 2019) APHA, 24th <0.005 0.005-10 0.005 0.01 No relaxation
/b edition, AAS-GTA
Phenolic
compounds APHA, 24th Edition,4-Amino }
5 (as C6H50H), Autipyrine <0.001 0.001-10 0.001 0.002 0.002
mg/l, Max
Selenium, APHA 24th edition IS-3025,part .
6 mg/1, Max 56:2003, R-2019/, AAS-VGA <0.007 0.007-10 0.007 0.01 No relaxation
Total Arsenic
1S-3025,part 37:1988, R-2019/ }
7 (as A;l]é)r(ng/l, APHA 24th edition AAS-VGA <0.006 0.006-10 0.006 0.01 0.05
Total 1S-3025 Part 52:2003,
8 Chromium (as R:2019,AAS-Flame APHA, 24th <0.01 0.01-10.0 0.01 0.05 No relaxation
Cr), mg/l, Max edition, AAS-GTA
Nickel as Ni 1S 3025 Part 54 : 2003,R : 2019,
9 ’ AAS-Flame APHA, 24th edition, <0.005 0.005-10 0.005 0.02 No relaxation
mg/l Max AAS-GTA
Manganese as APHA, 247 Edition:2023 AAS-
10 Mn, mg/I, Max GTA Method <0.02 0.02-10.0 0.02 0.1 0.3
***A|l units in mg/L unless specified otherwise,
**Grab sampling carried out for water samples. *LDL indicates Lower Detection Limit & BDL indicates Below Detection Limit,
e @ T H
o B (Kumar Vaibhav) (Amit Raj Mishra)
mit ka 1shra
REVIEWED BY :
ANALYSED BY

Authorised Signatory

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-II.

Page -2 of 2

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

CMPDIL, RI-lI
KOYLA BHAWAN COMPLEX

DHANBAD. -826005
c SURFACE WATER ANALYSIS TEST REPORT Phone: 0326.223-850
A Wi Katas Company email: rdri2.cmpdi@coalindia.{
QUARTE ENDI NG TC1012224000000
JUNE 2024 949pP
Name of Cluster TC1012224000000
947pP
Month & Year XIV &XV ULR No.
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Date of
Dhanbad (E-mail: gmenv.bccl@coalindia.in) Issue
Proiect Sampling (IS 3025, Part-1) CMPDI/RI-
) Sample Ref. No. REM/BCCL/23-24/SW / Method II/LPM 13
Sampling Stations (i) Upstream in Damodar River(SW31) | Date of Sampling 03.06.2024 Period of Analysis
Damodar River (upstream wrt 25.06.2024
(ii) | clusterXIll, Downstream wrt 03.06.2024 to 07.08.2024
clusterXIV) (SW29) Date of Sampling
Observed Values IS: 2296
INLAND
Sl. No. Parameter Method of Analysis SUREACE Range of Testing LDL
(i) (ii) WATER
[1982] Class
'C
1 BOD (3 days IS 3025 (Part44):1993,R-2019, | _, <20 3 2.00-100.00 2
27°C), mg/1 3 day incubation at 27°C '
2 S‘I’lli‘zgr'Haze“ APHA 24th edition , 2120-B-:2023 | 2 1 10 1-500.0 1
. IS-3025(Part 32):1988, R-2019 24 600 2.0-1500.0 5
3 Chlorides, mg/1l Argentometric Method 29
4 Copper, mg/1 IS 3025 (Part42): 1992 R: 2019, <0.2 <0.2 1.5 0.2-10.0 0.2
pper, mg AAS-Flame Method
5 Dissolved IS 3025 (Part 38) : 1989, R:2003 6.9 6.8 4 1.0-10.0 0.1
Oxygen, mg/L Winkler Azide Method )
6 Fluoride, mg/l ;\\;;I;I}ﬁ;jélth edition, SPADNS 0.65 0.64 1.5 0.2-2.00 0.2
Hexavalent APHA 24th edition, 1,5- <0.01 0.05 0.01-1.4 0.01
7 Chromium, Diphenylcarbohydrazide Method <0.01
mg/1 IS 3025 (Part 52) : 2003,R-2019
8 Iron, mg/1 IS 3025 (Part 53):2003,R:2019, 0.2 <0.2 50 0.2-10 0.2
/8 AAS-Flame Method
. APHA, 24th edition, UV- 17.07 50 0.5-45.0 0.5
) Nitrate, mg/| Spectrophotometric Method 1607
IS 3025, (Part 11) : 1983 R-2023 7.26 6.5-8.5 1.0-14.0 2
10 pH value Electrometric (Ph Meter) method 7.64
APHA -24th edition,4500- S, 41 400 10.0-400.0 10
1 Sulphate, mg/1 Turbidity Method 39
Total IS 3025, (Part 16): 1984 R-2023 224 1500 25.0-10000.0 25
12 DIS.SOIVEd Gravimetric method 211
Solids, mg/1
13 Zinc, mg/l IS 3025(Part 49) : 1994, R: 2019, <0.1 <0.1 15 0.10-10.0 0.1
» M8 AAS-Flame Method

**Grab sampling carried out for water samples. *LDL indicates Lower Detection Limit & BDL indicates Below Detection Limit

***All units in mg/L unless specified otherwise Sample Collected in 5 Ltr Jerricane, Color as observed is transparent

M

Analysed by

\\qt__i—_m
(Kumar Vaibhav)

REVIEWED BY

(Amit Raj Mishra)

Authorised Signatory

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.

---- End of Report ----

Page -1 of 2




A CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED  oyia sawan compLex

Cmp A Environment Laboratory, Regional Institute-II P?‘HANB(QE;;:;?::O
SURFACE WATER ANALYSIS TEST REPORT emai: iz cpdi@coslindia.in
4717;.:(41..( mpany
Month & Year QUARTE ENDI NG Name of Cluster XIV &XV Report No.
JUNE 2024
Customer Environment Department, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Date of 16.08.2024
Dhanbad (E-mail: gmenv.bccl@coalindia.in) Issue
Project REM/BCCL/23-24/SW / Sampling (IS 3025, Part-1) CMPDI/RI-
Sample Ref. No. Method H/LPM 13
Sampling (i) | Upstream in Damodar River(SW31) Date of Sampling 03.06.202 Period of Analysis
Stations 4
(ii) Damodar River (upstream wrt Date of Sampling 25.06.202 03.06.2024 to
clusterXlll, Downstream wrt
clusterXIV) (SW29) 4 07.08.2024
Sl. | Parameter | Method of Analysis Observed Values | 5:22¢1NAND | Ranpge of LDL
No. ) (ii) WATER [1982] Testing
Class 'C
1 Arsenic (as | IS-3025,Part 37:1988, R-2019/ <0.006 <0.006 0.2 0.006-10 0.006
As), mg/l, APHA 24th edition AAS-VGA
Max
2 Lead (as Pb), | APHA, 24th edition, AAS-GTA <0.005 <0.005 0.1 0.005-10 0.005
mg/1, Max
3 Phenolic APHA, 22nd Edition 4-Amino <0.002 <0.002 0.005 0.002-10 0.002
compounds Antipyrine
(as C6H50H),
mg/], Max
4 Selenium, [S-3025 ,Part 56:2003, R- <0.007 <0.007 0.05 0.007-10 0.007
mg/], Max 2019/ APHA 24th edition,
AAS-VGA

**Grab sampling carried out for water samples. *LDL indicates Lower Detection Limit & BDL indicates Below Detection Limit

***All units in mg/L unless specified otherwise Sample Collected in 5 Ltr Jerricane, Color as observed is transparent

== B e Tp—
e B /&d (Kumar Vaibhav) (Amit Raj Mishra)
Analysed by REVIEWED BY Authorised Signatory

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-II.

---- End of Report ----

Page -2of 2




c mlocli

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

CMPDIL, RI-II

KOYLA BHAWAN COMPLEX

DHANBAD. -826005
Phone:0326-223-850

A Wheas Katea G . . X S
- MINE EFFLUENT ANALYSIS TEST REPORT email: rdri2cmpdi@coalindia.in
Month & QUARTER ENDING TC1013624000000
Year JUNE 2024 Name of Cluster CLUSTER XIV Report No. 974P
Customer Environment Dep_artfm?nt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 16.08.2024
gmenv.bccl@coalindia.in)
Project Lohapatti ‘ Sample Ref. No. ‘ REM/BCCL/24-25/MW/ Sa‘:tl:ll;‘;g CMPDI/RI-I/LPM 13,(1S 3025:Part -1)
Sampling Date of 17.06.2024 Sample Collected in 5 Ltr Jerricane , Color as observed is transparent
Stations MW14 Sampling
| Period of Analysis | 17.06.2024 | TO | 07.08.2024
S . MW14 MOEF -SCH-VI
No. Parameter Method of Analysis M0949 ¥ang.e of LDL STANDARDS
esting Class ‘A’
1 B.0.D (3 days 27°C), mg/l, Max 1S 3025 /44:1993,R:227(1()C33 day incubation at <0 2-10000.0 2 30
2 | Colour APHA 24th edition ,2120-B-:2023 1 1.0-500.0 1 -
3 COD, mg/l, Max APHA 24th edition 5220 C Titrimetric 36 4.0-800.0 4 250
Method
0.2 0.2-10.0
4 Copper (as Cu), mg/l, Max 1S 3025(Part42): 1992 R : 2019, AAS-Flame < 0.2 3
5 'I\D/Ilz)s(olved Phosphate (as P), mgl/l, IS 3025/ 31, 1988 R 2019 0.098 0.1-5.0 0.1 5
. APHA, 23RD Edition, Page 4-90 to , 4500 0.41 0.2-2.0 0.2 2
6 Fluoride (as F) mg/l, Max “F- D (SPADNS Method)
7 Hexavalent Chromium, mg/l, Max IS 3025 (Part 52) : 2003,Reaffirmed 2019 <001 0.01-1.40 0.01 0.1
: : - 0.2 0.2-10
8 Iron (as Fe), mg/l, Max IS 3025 (Part 53) : 2003, R : 2019, AAS < 0.2 3
Flame
9 Manganese(as Mn), mg/l, Max APHA, 24th edition, AAS-Flame <0.1 0.1-10 0.1 0.1
10 | Nickel (as Ni), mg/l, Max 1S-3025(Part 54):2003, R:2019 AAS-Flame <0.1 0.1-10.0 0.1 3
11 | Nitrate Nitrogen, mg/l, Max APHA, 23 rd Edition,UV-Spectrphotometric <0.5 0.5-45 0.5 10
. 1S 3025/39:1991, R : 2019, Partition 2.0-1000 2 10
12 | Oil & Grease, mg/l, Max Gravimetric <2.0
13 pH value 1S-3025/11:1983, R-2023, Electrometric 7.72 1-14 0.1 5.5109.0
14 | Temperature (°C) 1S-3025/09:1984, Thermometeric 28 1-100 S g o
15 | Total Chromium (as Cr), mg/l, Max 1S-3025(Part 52):2003, R:2019 AAS-Flame <0.1 0.1-10.0 0.1 2
16 | Total Suspended Solids, mg/l, Max 1S 3025/17:1984, R :2023, Gravimetric 39 10-5000 10 100
17 | Zinc (as Zn), mg/l, Max 1S 3025 /49 : 1994, R : 2019, AAS-Flame <0.1 0.1-10.0 0.1 5
18 | Odour APHA, 23rd Edition, , 2150-C Agreeable Qualitative | Qualitative Qualitative

***All units in mg/L unless specified otherwise,

**Grab sampling carried out for water samples. *LDL indicates Lower Detection Limit & BDL indicates Below Detection Limit,

e

ANALYSED BY

-

(Kumar Va{bhav)
REVIEWED BY

b

(Amit Raj Mishra)

Authorised Signatory

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-II.

---- End of Report ----

Page -1 of 2




CMPDIL, RI-Il

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

email: rdri2cmpdi@coalindia.in

CENTRAL MINE PLANNING AND DESIGN INSTITUTE LIMITED
Environment Laboratory, Regional Institute-II
MINE EFFLUENT ANALYSIS TEST REPORT

C mpc[i

A Wi Ratna Company

Month & QUARTER ENDING .
Year June 2024 Name of Cluster ‘ CLUSTER XiV Report No.
Customer Environment Dep.artfm?nt, Bharat Coking Coal Limited (BCCL), Koyla Bhawan, Dhanbad (E-mail: Date of Issue 16.08.2024
gmenv.bccl@coalindia.in)

Project Lohapatti Sample Ref. No. l REM/BCCL/24-25/MW/ S;':t‘}’ll(‘)’(‘ig CMPDI/RI-II/LPM 13,(IS 3025:Part -1)
Sampling Date of 17.06.2024 Sample Collected in 5 Ltr Jerricane , Color as observed is transparent

Stations MW14 Sampling

[ Period of Analysis | 17.06.2024 | TO | 07.08.2024

SL . MOEF -SCH-VI

No. Parameter Method of Analysis N Rang_e of LDL STANDARDS
Testing Class ‘A’
1 Ammonical Nitrogen, mg/l, Max IS 3025/34:1988,R : 2009, Nessler’s <0.02 0.02-100 0.02 50
. 1S-3025,part 37:1988, R-2019/ APHA 24th
2 Arsenic (as As), mg/l, Max edition AAS-VGA <0.006 0.006-5 0.006 0.2
3 Free Ammonia, mg/l, Max 1S:3025/34:1988, Nesseler’s <0.01 0.01-10 0.01 5
1S-3025(Part 59):2006, R 2023 AAS- <0.005 0.005-10
4 Lead (as Pb), mg/l, Max GTA/APHA, 24" Edition, 3111B, AAS- 0.005 2
GTA
5 Phenolic compounds APHA, 24th edition4-Amino Antipyrine <0.002 0.002-5 0.002 1
. 1S-3025,part 56:2003, R-2019/ APHA 24th
6 Selenium, mg/l, Max edition, AAS-VGA <0.007 0.007-5 0.007 0.05
7 | sulphide (as $*) mg/l Max. APHA 24th edition Methylene Blue <0.005 0.005-5 0.005 2
Method
8 Total Kjeldahl Nitrogen, mg/l, Max 1S:3025/34:1988, Nesseler’s <1 1-200 1 100
. . APHA, 23rd Edition, , 4500-Cl B.
9 Total Residual Chlorine, mg/l, Max (lodometric Method-I) <0.04 0.04-5.00 0.04 1

***A|l units in mg/L unless specified otherwise,

**Grab sampling carried out for water samples. *LDL indicates Lower Detection Limit & BDL indicates Below Detection Limit,

ek —— —
i B, i REV(IEW?DV;;}W) (Amit Raj Mishra)

ANALYSED BY
Authorised Signatory

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-II.

---- End of Report ----
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EXECUTIVE SUMMARY
1.0 Introduction

The purpose of environmental monitoring is to assess the quality of various attributes that
affects the environment around us. In accordance with the quality of these attributes
appropriate strategy is to be developed to control the pollution level within the permissible
limits. One of these major attributes is water.

Bharat Coking Coal Limited (BCCL), a Subsidiary company of Coal India Limited is
operating Underground and Opencast Mines in Jharia Coalfield (JCF) is a part of
Gondwana Coalfields located in Dhanbad district of Jharkhand, the JCF is bounded by
23937’ N to 23952’ N latitudes and 86°09’ E to 86°30’ E longitude occupying an area of 450
Sg.km. BCCL has awarded Environmental monitoring work of Jharia Coalfield (JCF) to
Central Mine Planning & Design Institute Limited (CMPDIL). The environmental monitoring
has been carried out as per the conditions laid down by the MoEF&CC while granting
environmental clearance of project, consent letter issued by the respective SPCB, and
other statutory requirements.

2.0 Sampling location and rationale

2.1 Ambient air sampling locations

The ambient air quality monitoring stations were selected to represent core, buffer zone
area. The rationale has been based on the guidelines stipulated by MOoEF&CC, consent
letter of SPCB, as well as other statutory requirements.

3.0 Methodology of sampling and analysis

3.1 Heavy Metal in Ambient Air

Parameters chosen for assessment of Heavy metal in Ambient Air Quality were Cadmium
(Cd), Mercury (Hg), Arsenic (As), Chromium (Cr), Nickel (Ni), and Lead (Pb). Respirable
Dust Samplers (RDS) were used for sampling these heavy metals on EPM filter paper.
These heavy metals are analyzed regularly on half yearly basis. The samples were
analyzed in Environment Laboratory of CMPDI, RI-II, Dhanbad.

4.0 Results and interpretations

4.1 Heavy Metal in Ambient Air

The results of Heavy metal in Ambient Air Quality are presented in tabular form for each
monitoring station. The concentration of heavy metals in ambient air is well within the
permissible limit.



1.0

CHAPTER - |
INTRODUCTION

Any industry and development activities including coal mining is bound to affect
environmental attributes. There are positive as well as negative impacts of such
operations. For controlling the adverse impacts a regular monitoring is essential. The
environmental monitoring is being done as per the guidelines stipulated by Ministry of
Environment, Forest and Climate Change (MoEF&CC), Govt. of India.

The very purpose of environmental monitoring is to assess the quality of various
attributes which affects the environment. As per quality of these attributes appropriate
strategy is to be developed to control the pollution level within the permissible limits.
The three major attributes are air, water and noise level.

Bharat Coking Coal Limited (BCCL), a subsidiary company of Coal India Limited (CIL)
is operating UG Mines and Opencast Mines in Jharia Coalfield (JCF). The Jharia
Coalfield (JCF) having an area of 450 Sq.KM.

Bharat Coking Coal has awarded Environmental Monitoring work of all Projects,
Cluster wise, to Central Mine Planning & Design Institute Limited (CMPDIL). The
environmental monitoring has been carried out as per conditions laid down by
MoEF&CC while granting environmental clearance to different projects. CMPDI has
trained manpower and well equipped laboratory to carry out monitoring, analysis and
R&D work in the field of environment.

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



2.1

CHAPTER -1

AMBIENT AIR QUALITY MONITORING

Results and interpretations

The results of Heavy metal in Ambient Air Quality are presented in tabular form for each
monitoring station. The concentration of heavy metals in ambient air is well within the
permissible limit.

Name of the Company: Bharat Coking Coal Limited
PERIOD: HALF YEAR ENDING June. 24

HEAVY METAL ANALYSIS REPORT OF AMBIENT AIR QUALITY

TRACE METAL CONCENTRATION IN AMBIENT AIR QUALITY
Year : 2024-25.

SAMPLE cd Hg As Cr Ni Pb
CODE Station Name Date CONC. IN CONC. IN CONC. IN CONC.IN | CONC.IN | CONC.IN
ug/m3 ug/m3 ng/m3 ug/m3 ng/m3 pg/m3
Al Karmatand Village 20.06.2024 <0.001 <0.001 <1.0 <0.01 2.02 0.005
A2 Damoda 19.06.2024 <0.001 <0.001 <1.0 <0.01 1.33 <0.005
A3 Madhuband Washery | 18.06.2024 | g 591 <0.001 <1.0 <0.01 1.96 0.008
Ad Block-ll 19062024 1 0 001 <0.001 <1.0 <0.01 2.45 0.015
A5 Muraidih 17062024 1 .4 001 <0.001 <1.0 <0.01 3.08 <0.005
A6 Block-IV 28062024 | 001 <0.001 <1.0 <0.01 1.00 <0.005
A7 | Govindpur/Ramkanali | 27.062024 | = g gog <0.001 <1.0 <0.01 <1.0 0.021
A8 Nichitpur 29.06.2024 <0.001 0.002 <1.0 <0.01 <1.0 <0.005
A9 East Basseriya 29.06.2024 <0.001 <0.001 <1.0 <0.01 1.40 0.005
A10 Dhansar/Kusunda 28.06.2024 <0.001 <0.001 <1.0 <0.01 <1.0 <0.005
A1l Dobari 21.06.2024 <0.001 <0.001 <1.0 <0.01 1.05 0.008
A12 Kusmatand Village 20.06.2024 <0.001 <0.001 <1.0 <0.01 <1.0 <0.005
A13 Jeenagora 20.06.2024 <0.001 <0.001 <1.0 <0.01 <1.0 0.006
Al4 Bhowrah North 27.06.2024 <0.001 <0.001 <1.0 <0.01 <1.0 <0.005
A15 Sudamdih Washery | 25.06.2024 <0.001 <0.001 <1.0 <0.01 1.70 0.024
Al6 Pootki 29.06.2024 <0.001 <0.001 <1.0 <0.01 <1.0 0.009
A17 Moonidih UGP 22.06.2024 <0.001 <0.001 <1.0 <0.01 1.02 <0.005
A18 Rudih Basti 22.06.2024 <0.001 <0.001 <1.0 <0.01 <1.0 0.012
A19 Murlidih 20/21 24.06.2024 <0.001 <0.001 <1.0 <0.01 1.00 0.005
A20 Lohapatti 21.06.2024 <0.001 <0.001 <1.0 <0.01 <1.0 <0.005
A21 Kharkharee 25.06.2024 <0.001 <0.001 <1.0 <0.01 <1.0 <0.005




SAMPLE cd Hg As Cr Ni Pb
CODE Station Name Date CONC. IN CONC. IN CONC. IN CONC.IN | CONC.IN | CONC.IN
ug/m3 pg/m3 ng/m3 pg/m3 ng/m3 pg/m3
A22 Dahibari 18.06.2024 <0.001 <0.001 <1.0 <0.01 <1.0 0.028
A23 Basantimata 19.06.2024 <0.001 <0.001 <1.0 <0.01 1.06 <0.005
A24 Gopinathpur 18.06.2024 <0.001 <0.001 <1.0 <0.01 <1.0 <0.005
A25 Guliardih 19.06.2024 <0.001 <0.001 <1.0 <0.01 <1.0 0.007
A26 Begunia 17.06.2024 <0.001 <0.001 <1.0 <0.01 4.50 0.014
A27 Damagoria 17.06.2024 <0.001 <0.001 <1.0 <0.01 3.32 0.022
A28 Hurriladih 27.06.2024 <0.001 <0.001 <1.0 <0.01 <1.0 0.005
A29 Moonidih Washery 22.06.2024 <0.001 0.001 <1.0 <0.01 2.93 <0.005
A30 Sitanala 25.06.2024 <0.001 <0.001 <1.0 <0.01 <1.0 0.028
A31 Dumarda 24.06.2024 <0.001 <0.001 <1.0 <0.01 <1.0 0.006
A32 Telmacho Bridge 21.06.2024 <0.001 <0.001 <1.0 <0.01 2.11 <0.005
A33 Madhuband UGP 25.06.2024 <0.001 0.003 <1.0 <0.01 <1.0 0.005
A34 Bhojudih Washery 24.06.2024 <0.001 0.018 <1.0 <0.01 1.07 0.038
A35 Dugda Washery 20.06.2024 <0.001 <0.001 <1.0 <0.01 <1.0 0.006
A36 Mahuda 22.06.2024 <0.001 0.001 <1.0 <0.01 <1.0 <0.005
A37 Katras Choitudih 26.06.2024 <0.001 <0.001 <1.0 <0.01 <1.0 <0.005
A38 Sinidih Workshop 28.06.2024 <0.001 <0.001 <1.0 <0.01 <1.0 0.005
A39 Patherdih 26.06.2024 <0.001 <0.001 <1.0 <0.01 <1.0 <0.005
A40 Koyla Nagar 20.06.2024 <0.001 <0.001 <1.0 <0.01 <1.0 <0.005
A4l Sudamdih Shaft 26.06.2024 <0.001 <0.001 <1.0 <0.01 <1.0 0.017
A42 RHB 17.06.2024 <0.001 <0.001 <1.0 <0.01 3.90 0.009
A43 Pandwabhita 18.06.2024 <0.001 <0.001 <1.0 <0.01 <1.0 <0.005
A44 Sadariadih 19.06.2024 <0.001 <0.001 <1.0 <0.01 <1.0 0.005
A45 Bhojudih Buffer 24.06.2024 <0.001 <0.001 <1.0 <0.01 2.80 <0.005
A46 Cer:r?;:;:zltal 17.06.2024 | . 001 <0.001 <1.0 <0.01 1.00 <0.005
Metal (Unit) LDL Standard as per NAAQS

Hg (ug/m?) 0.001 *Standard Not defined

Cr(ug/m?) 0.01 *Standard Not defined

As (ng/md) 1 6

Pb (ug/m?) 0.005 05

Ni (ng/m?) 2 20

Cd (ug/m®) 0.001 *Standard Not defined

2 7,

Analysed By
JSA/SA/SSA

Lab In Charge

RI-2, CMPDI, Dhanbad

HOD(In-charge) Environment
RI-2, CMPDI, Dhanbad

=yt
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Approved By
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