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Coal Mining Projects, Hazaribag
Ref: 14 PBCMPYEM G023 T-47/ 111 Diate: 31,/05/2023
Ta,

The Deputy Director General of Forests (C),

MoEF & CC, Integrated Regional Office,

2rd Floor, Headquarter, [harkhand State Housing Board,
Harmu Chowk, Ranchi (Jharkhand) - 834 002

[Dear Sir,

Sub: Six_Monthly Progress Report on compliance of conditions stipulated _in_the
Environmental Clearance by MoEF & CC and Monitoring report for the period Oct,
2022 to March 2023 for NTPC Ltd - Pakri Barwadih Coal Mining Project (15MTPA):

Reg.
Refl: EC Lir No. J-11015/692/ 2007-1A-11(M) Date 19th May 2009,
Ref2: EC Amendment Ltr No J-11015/692/ 2007-1A-11{M) Date 29.06.2016
Ref¥: EC Amendment Lir No J-11015/692/ 2007-IA-1I{M) Date 07.12.2017
Refd: EC Amendment Lir No [-11015/ 692/ 2007-1A-11{M) Date 14.08.2018
Ref5: EC Amendment Ltr No J-11015/ 692/ 2007-1A-11{M) Date 10.11.2020

With reference to above subject please find enclosed herewith the six-monthly status report on
compliance of various conditions in the Environmental Clearance accorded to NTPC Lid - Pakri
Barwadih _Coal Mining Project (15MTPA} for the period Oct, 2022 to March 2023 The
monitoring reports on fugitive emission, effluent quality, ambient air quality, ground and
surface water quality, noise measured data etc. are also enclosed with the report.

This is for your kind information please,
Thanking vou.
Yours Faithfully,
LI-""'"“ "
Pas” m".ﬂl\'?:}
[NAVIN KUMAR]
Dy, General Manager
B & PB-NW CMP,
RunA e e e N KUMAR
" o - L 10
1. Sc. £ & Regional Director, Kolkata, Central Pallution Contral BoardkSquile/ 1 (6ACHS ¢yblagk 502,
3th & &th Floors, Rajdhanga Main road, Kelkata—700107 (W.B), e-mail; e 1T
2. Regional Officer, [harkhand State  Pollution Control Board, PTC  Chowk, Hazaribagh.
[harkhand, E-mail - jspcb_hazaribagh&rediffmail.com
3 Member Secrctary, lharkhand State Pollution Control Board, Ranchi-B34004 {Jharkhansd}, ¢
mailzranchijspcb®gmail.com
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@ N TP C Limited

Pakri Barwadiih Coal Mining Project (15MTPA)

COMPLIANCE STATUS OF ENVIRONMENTAL CLEARANCE CONDITIONS

Period: October — 2022 to March - 20213

EC Clearance Ltr. No.J-11015/692/2007-IA.11 (M) Dated 19" May 2009
& Amendment Ltr. No J-11015/692/2007-IA-1I (M) Dated 29.06.2016
Amendment Ltr. No J-11015/692/2007-1A-II (M) Dated 07.12.2017
Amendment Ltr. No J-11015/692/2007-IA-II (M) Dated 14.08.2018

Amendment Ltr. No J-11015/692/2007-1IA-11 (M) Dated 10.11.2020

NTPC
Transforming (i/¢s

NTPC Ltd — PAKRI BARWADIH COAL MINING PROJECT
Sikri Site Office
PO: Barkagaon, Dist: Hazaribagh
Jharkhand - 825 311
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N TP C Limited
Pakri Barwadih Coal Mining Project {15MTPA)

COMPLIANCE STATUS OF ENVIRONMENTAL CLEARANCE CONDITIONS

SL |

Compliance/ Status report for the

No | CO period Oct — 2022 to March - 2023
SPECIFIC CONDITIONS
I The environmental clearance s | Noted. We shall always abide the said
restricted to Phase-1 of 39 years of | condition.
opencast operations involving 3319.42
ha of ML area only for which
exploration has been completed.

Il |No mining operations shall be|All necessary clearances under the
undertaken in the forestland within the | provisions of FC Act, 1980 has been
ML until clearance has been obtained | obtained for the 1026.438 Ha of forest
under the provisions of FC Act, 1980. | land involved vide:

i. Stage I Clearance obtained vide
letter no. "F. No 8-56/2009, dated
11™ May 2010",

il. Stage II Clearance obtained vide
letter no. "F. No 8-56/2009, dated
17" Sept 2010",

iil. Final land release letter received
from the State Govt. vide letter no.
3/Vanbhoomi-75/2009-1240  dated
31.03.2011.

The Mining operations is restricted to the

area only for which forest clearance of

has been accorded by MoEF under the

provisions of FC Act, 1980.

III | The monolith found within the core | To maintain thick green belt between
zone shall not be disturbed by the | Eastern quarry and Monolith, the existing
mining operations and a minimum | green belt of about 500 trees with large
500m distance along with thick green | canopy, mainly of Mahua (Madhuca
belt would be maintained between the | longifolia), Sisham (dalbergia sisoo) and
eastern gquarry and the monolith. A | other species between eastern quarry
road would be created upto the | and Monolith has not been disturbed.
monolith a park created around it so | Further, 9935 nos. of tree saplings have
that the monolith could be visited. been planted around the east quarry to

make the area green and fast-growing

Amendment vide letter number- | seedlings have been spread over the
J-11015/692/2007-IA-11(M) Date- i overburdens.
07.12.2017
Detailed estimate for proposed Megalith
Park and the break up for release of
The wuser agency would provide | payment have been submitted by District |
necessary fund to the state | Authority. However, final input is|i—
T8 A 1 NaviN K
TR v
Compliance of Candilion itipulated in Ervironmen! Cleavrance granfed bo Pokrl Bareadih C Limsited .
N il CoaL MnG MROIECTS
mfh“



£

NTP C Limited
Pakri Barwadih Coal Mining Project [ 15MTFA)

Government for construction of road
up to the monolith and a park around
it so as that the Monclith could be

visited as for tourism purpase.

awaited from District Administration for
release of payment.

Mining shall be carried out as per

flowing within the lease. Embankment
to be constructed shall be based on
peak flow data and shall be at least
3m above the HFL. The slope of the
embankment shall at least 2:1 towards
the ML and shall be stabilized with
plantation. The CWPRS would be
engaged for the design and study of
realignment of the drains [ nalas
flowing across the ML and creation of
embankment, and also obtain approval
of the State Government for diversion
of the nalas.

As suggested the CWPRS was involved in

statuette from the streams/nallahs | study and designing of the Nala

diversion. Also, necessary permission is
already obtained from State Water
Resource Dept, Golh vide their Itr. Ref.
no. 2/PMC/ND-171/2012/117 dated
10.02.2014.

Based on the above study report of
CWPRS and NOC/permission from water
resource Dept, GolH, realignment of
Dumuhani nala has been done.

Topsoil should be stacked properly
with proper slope at earmarked site(s)
and should not be kept active and
shall be used for reclamation and
development of green belt.

Top soil is being stacked in availlable
suitable land. Same is being used for
spreading over the completed portion of
OB Dump for development of the green
belt.

All the protection measures for soil
erosion from top soil dumps are being
taken. To prevent erosion from top soil
dumps, coir mats have been laid on the

slopes.

Further, to avoid soil erosion plantation
has been carried out on external dump
along with Mixed grass variety seeds and
root shoots of Vertiver grass.

N

OB should be stacked at earmarked
three external OB dump site within ML
area of a maximum height of 90m.

As per approved revised Mine Plan, OB is
being stacked at earmarked area.
Presently height of the dump is 89.62
m with three terraces. It will be
restricted to the maximum height of 90
meter.

Amendment vide letter number-
1-11015/692/2007-1A-11(M) Date-
07.12,.2017

A minimum of 500m shall be
maintained and thick green belt
developed between the habitation of
Barkagaon and OB dumps.

At present the working of mine is more
than 4 km from Barkagaon village.
Workings of the mine shall be restricted
500 m away from the village Barkagaon.

To maintain the thick green belt
between habitation of Barkagaon and OB
dumps, existing greeneries between
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NTPC Limited
Pakri Barwadih Coal Mining Project [15MTPA)

mine and habitation of the Barkagaon
have not been disturbed. Further, about
2500 trees have been planted along
road side between East quarry and
Barkagaon village. Apart from above
5500 nos. of trees have been planted
in Langatu and Arahara village falling
between Mining and Barkagaon village.

The option of raising the level of
grazing land created after backfilling
the quarry by 10m or so shall be
examined so to reduce the overall OB
dump height.

As per approved Mining Plan Grazing
land of 223 Ha will be developed on back
filled quarry of western & eastern part at
the time of mine closure,

Slope  stability tests may be
undertaken and the feasibility of
backfiling depending on the type of
cost-effective technology available at
that stage shall be re-examined.

Slope stability tests have been
conducted through the Central Institute
of Mining and Fuel Research (CIMFR)
Dhanbad & BIT, Sindri — Dhanbad for
Dump-A and Dump-C & also for Westemn
Mine Pit slopes. Slope stability Study of
Eastern Quarry & EQ dump has been
done by IIT-BHU.

As per approved mining plan Internal
dumping will start from 7 year of start
of the mining. However internal dumping
has been started from FY-2022-23 based
on scientific study. Till March 2023 an
area of 55.0 Ha has been backfilled.

The ultimate slope of the dump shall
not exceed 28°,

The ultimate slope of the dump shall be
restricted to 28 degree.

Monitoring and management of
reclaimed dumpsite should continue
until the wvegetation becomes self-

sustaining.

Monitoring & management of reclaimed
dump site shall be carried out till the
vegetation becomes self-sustaining.

Compliance status should be submitted
to the Ministry of Environment &
Forests and its Regional office located
at Bhubaneswar on yearly basis.

The half yearly compliance report of EC
is being submitted regularly to the MoEF
& CC Regional office Ranchi. Last report
submitted online on Parivesh Portal and
also submitted to regional office vide
letter no.- 1040/PBCMP/EMG/2022/F-
47/143 dated- 26/12/2022 and through
mail dated 03.01.2023 enclosed as
Annexure — 1.

VII

Catch drains and siltation ponds of
appropriate size should be constructed
to arrest silt and sediment flows from
soil, OB and mineral dumps. The water
so collected should be utilized for
watering the mine area, roads, green

To arrest silts from OB, embankment
and top soil dumps, catch drains have
been provided. 1200-meter toe wall
folowed by garland drain along the
embankment, 100-meter toe wall along
the contour of the OB Dump wi
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NTPC Limited
Pakri Barwadih Coal Mining Project [ 15MTPA

belt development, etc. The drains
should be regularly desilted and
maintained properly. Garland drains
(size, gradient and length) and sump
capacity should be designed keeping
50% safety margin over and above the
peak sudden rainfall and maximum
discharge in the area adjoining the
mine site. Sump capacity should also
provide adequate retention period to
allow proper settling of silt material.

Garland Dain (Dump ‘C"), 450-meter
toe wall along the contour of another
Top Soil dump near Itiz village followed
by Garland Drain are also constructed,
350-meter toe wall with Garland Drain
along the Lathorwa/Khorra Nallah have
been constructed to avoid any siltation in
the nearby area.

The garland drains constructed along the
dumps are ultimately connected to the
settling pit to allow the water to pass
through it.

Catch drains also provided at external
dumps, workshop, offices etc. to direct
the rain water to siltation pond at sump
area to arrest silts and further to direct
water to main sump.

The sump has been constructed keeping
the safety margin more than 50% over
and above the maximum rainfall in the
area. Water so collected is being utilized
for dust suppression in mining area,
transport roads and also for green belt
development etc. The catch drains are
regularly being de-silted and maintained

property.

The main sump is in the de-coaled area
at dip most side so as to provide
adequate retention period to allow
proper settling of silt material.

Dimension of the retaining wall at the
toe of the dumps and OB benches
within the mine to check run-off and
siltation should be based on the
rainfall data.

While construction the retaining wall all
the technical parameters viz. peak
rainfall of the area, stability of the wall
etc was considered. Presently, more
than 2.1 km long retaining wall along
toe of OB dump with adequate
dimension has been constructed.

Amendment: letter number- 1-11015/
692/ 2007-1A-11(M) Date 07.12.2017:

The approach road of 6 km along
northern boundary of mining lease
shall be metalled. For development of
3-tier avenue plantation, northem sides
of main approach road to be preferred

in place of haul roads.

The approach road of 6 km along
northern boundary of mining lease Is
already metalled.

During this monsoon 3720 nos. of plants
have been planted along the northern
boundary of the mining lease also
existing green belt have not been
disturbed.
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] NTP C Limited
- Pakri Barwadih Coal Mining Project (15MTPA)
Amendment : letter number- J-11015/ | Conveyor  infrastructure is  partly

692/ 2007-1A-11(M) Date 29.06.2016

The coal shall be transported through
closed belt conveyor system of a
length of 13 km to Banadag railway
station. The project proponent is
permitted for (2) years to use State
Highway/public roads for
transportation of coal (approx.. 35 km)
to Banadag Railway Siding by adopting
all mitigative measures to control dust
poliution. The project proponent shall
put all the efforts to expedite
completion of service road for belt
conveyor so that the same can be
utilized for coal transportation.

completed and operational upto TP-10.
From TP-10 to siding, a rapid loading
system (RLS) for transporting and
loading of coal to railway wagons is |
under construction, which has been
delayed due to land acquisition issues.
Land has been made available only on
28.04.2023 through deployment of
forces by district administration and
NTPC is putting its best efforts to
complete the RLS at earliest.

All environmental mitigative measures |
associated with transportation of coal by |
road is being followed.

Photographs of the CHP is Enclosed as
Annexure-2,

Condition IX, Amendment vide
letter number-J-11015/692/2007-1A-
II{M) Date 29.06.2016, letter number-
3-11015/692/2007-1A-11(M) Date

14.08.2018 and letter number- J-
11015/692/2007-IA-1I(M) Date
10.11.2020

Thereby extension in amendments in
EC dated 19" July 2018 for a period
of two years (i.e upto 28" June,
2022) by rmad as an interim
arrangement by  adopting  all
mitigation measures to control dust
pollution, which would include regular
maintenance of roads, water
sprinkling, covering trucks with
tarpaulin sheet etc.

Presently part of the coal produced from
PBCMP is being transported through
road in tarpaulin covered truck and part

of the coal is transported through
conveyor belt.
The rapid loading system of the

Conveyor system is under construction
and hence 100% of the coal produced
from the PBCMP could not be
transported through Belt conveyor. The
construction has been delayed due to
land acquisition issues.

In this regard, Ministry of Environment,
Forest and Climate Change, Government
of India has notified the Gazette
Notification vide S50-1561 (E) dated
21.05.2020.

As per the clause 3(i) of the notification,
Ul  such Gme  enabling  Raf
transport/conveyer infrastructure s not
available, road transportation may be
undertaken in trucks, covered by
tarpaulin or other means. ™

This is being abided by NTPC while
carrying out road h*ansmftﬂﬁﬂn rough |

aﬂﬂwmmnnum
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N TP C Limited
Pakri Barwadih Coal Mining Project {15MTPA)

= Width of the road shall be at least 7
mts before the start of the
transportation and necessary
permission shall be taken from state
PWD.

« The State Pollution Control Board,
while considering consent to operate
for the project, shall ensure that |
with the proposed coal
transportation by road, air quality
would remain within the national
ambient air quality standards.

= The mining lease holders shall, after
ceasing mining operations,
undertake re-grassing the mining
area and any other area which may
have been distributed due to their
mining activities and restore the land
to a condition which is fit for growth
of fodder, flora, fauna etc.”

Copy of the Notification is attached as
Annexure-3,

Road which is used for transportation of
coal is wider than 7mtr. For granting of
necessary permission from state PWD a
letter vide letter no.1040/PBCMP
JENV/2021/F-47/44 Dt 28.06.2021 has
been submitted. Copy of letter already
submitted through last compliance

reporting.
Agree to abide the conditions.

The mining activity are being carried out
as per the approved mine plan and due
care are being taken to minimize the
adverse impact of the mining activity to
surrounding areas.

All the mitigation measures are being
taken as per the approved EMP and
Mine Closure Plan.

Drills should be wet operated only.

Drilling machine with inbuilt water
injecting system is being utilized for
drilling purpose. Also, regular water
spraying is being carried out in the
drilling area for minimization of the
fugitive dust emission.

Controlled blasting should be
practiced with wuse of delay
detonators. The mitigative measures
for control of ground vibrations and to
arrest the fly rocks and boulders
should be implemented.

‘l.h'l.f—""
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Blasting patterns have been designed
based on the study conducted by CIMFR
Dhanbad. As suggested by CIMFR,
Dhanbad, controlled blasting technigue
with “"monel” is being practiced to
minimize ground vibration and to avoid
fiy rocks & boulders.

Also blast vibration monitoring is being
done regularly (and also through thind
party) to determine any adverse impact
due to blasting. The test results are well
within the norms prescribed by the
DGMS. The latest test report of the same
is enclosed as Annexure — 4.
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NTP C Limited
Pakri Barwadih Coal Mining Project [15MTPA)

XI1

No additional groundwater (bore well)
shall be used for mining operations.
Additional water if any required for
the project shall be wsed from
recycled water or mine discharge
water or rainwater collected in
rainwater harvesting pits within the
CML.

' As stipulated, the requirement of water
for other activity viz.: dust suppression,
gardening and vehicle washing etc are
being fulfilled through recycled water,
mine seepage water, storm water.

Ground water is being used mainly for
domestic use.

XIII

Regular monitoring of groundwater
level and guality should be carried out
by establishing a network of existing
wells and construction of new
peizometers. The monitoring for
quantity should be done four times a
year in pre-monsoon (May), monsoon
(August), post-monsoon (November)
and winter (January) seasons and for
quality in May. Data thus collected
should be submitted to the Ministry of
Environment & Forests and to the
Central Pollution Control Board
quarterly within one month of
monitoring.

Rainwater structures shall be erected
in the core and buffer zone, in case
monitoring indicates a decline in
water table.

Monitoring of groundwater levels are
being carried out by manual monitoring
at 20 locations around the mining lease

area.
Apart from manual  monitoring,
automatic water level recorders

(Piezometers) have been installed at two
locations viz.: Langatu site office, Sikri
site office.

The data so generated is being
submitted quarterly to Ministry of
Environment & Forests and Climate
Change & Central Pollution Control
Board. Last six months water level data
are enclosed as Annexure = 5. Water
quality report of Jan. 2023 is attached as
Annexure — 6.

Roof top rain water structure has been
constructed and also rejuvenated the
existing ponds in nearby villages for
improving the g round water of the area.
Approximately 1,48,796 m’/year of
ground water is being recharged at Pakri
Barwadih Coal Mining Project.

The project authorities should meet
water requirement of nearby village(s)
in case the village wells go dry due to
dewatering of mine.

"

-
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As mentioned Regular monitoring of the
ground water table in the surrounding
villages are being done to determine the
any adverse impact on to the ground
water regime. Till date no decline in
water table are observed due to
dewatering from the mine.

However, NTPC Ltd — PBCMP, under its
social obligation, have installed 16 Mos.
of hand pumps 15 nos. of Tube wells in

nearby villages in FY 2022-23. Also, to

| meet the further water requirement of

the nearby villagers 9 tankers water has

| been supplied through mobile water |

R— ]

peutiitalt Prlite! NTPC Limited
e EETARE wiated in Environment Clearance granded lo Pakod S8arwadih Coaol Mining Project

wariham | Hazaribag




N TP C Limited
Pakri Barwadih Coal Mining Project [15MTPA)

|

tankers during this summer season.

XV

Sewage treatment plant of adequate
capacity shall be installed in the
colony.

Sewage Treatment Plant (STP) of 1.5
MLD capacities has already been
provided in R&R colony. Also, STP of 25
KLD of MBBR technology is installed at
site office for treatment of the sewage
generated at Offices.

Photographs of same are enclosed as
Annexure-7.

ETP should also be provided for
workshop and CHP wastewater.

For treatment of industrial effluents, an
ETP with Electro-Mechanical process
technology have been installed at Mine
workshop. Effluent quality data is
enclosed as Annexure-8.

Treated wastewater meeting
prescribed norms  only shall be
recycled for mining operations to the
 extent possible and permitted to be
| discharged in to the natural water
| courses only if it meets the prescribed
standards.

Till date no discharge is being done into
any natural water course. Treated
waste water is being re-cycled and
reused for various mining operations.

xXvi

The total area that shall be brought
under afforestation at the time of
mine closure shall not be less than
1199 ha which includes reclaimed
topsoil soil dump area (25 ha),
external OB dump (632 ha), backfilled
area (524 ha), along ML boundary,
embankment and undisturbed area,
along roads and infrastructure, green
belt (18 ha), and in township outside
the lease by planting native species
in consultation with the local
DFO/Agriculture  Department. The
density of the trees should be around
2500 plants per ha.

Shall always be complied with.

So far more than 2.47 Lakhs of tree
saplings have been planted and
distributed to local villagers at and
around the Pakri Barwadih Coal Mining

Project.

Also for mass awareness, the NTPC Ltd -
PBCMP is actively participating in "Van
Mahotsav” "Tree Raksha Bandhan”,
“Paryavaran Mela” etc. being
organized by State Forest Department.

Details of the plantation / distribution
taken up by NTPC Limited till date is
enclosed as Annexure-9,

A Progressive Mine Closure Plan shall
be implemented by reclamation of
524 ha, of the total quarry area of
1785 ha, which shall be backfilled and
afforested by planting native plant
species in consultation  with  the

local DFQ/ Agriculture Department.
| The density of the trees should be
. around 2500 plants per ha. Of the

Shall always be complied with.

Till March 2023 total area of approx. 55
Ha has been backfilled. However internal
dumping is in active stage and Mining /
reclamation schedule being implemented
at the cost of project.

Escrow account hﬁ been nﬁned and.
IN KUMAR
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NTPC Limited
Pakri Barwadih Coal Mining Project (TSMTFA)

total reclaimed backfilled area, 223 ha
shall be grazing land and 442 ha shall
be agricultural land for utilization of
the villagers. Of the balance 1261 ha
of quarry area, an area of 596 ha of
de-colaed area/void being converted
into a water reservoir shall be gently
sloped and the upper benches of the
reservoir shall be terraced and
stabilized with plantation and the
remaining 665 ha is for public use for
Phase-2 of the project.

amount is being deposited annually. Rs
7.60 Crore have been deposited in the FY
2022-23 as 7 year Mine Closure cost. S0
far Rs. 52,20,09,027.77 including
interest has accrued in Escrow account
as part of the Mine Closure cost.

Details of amounts accumulated in
ESCROW is enclosed as Annexure- 10.

|
l

XVIII

Besides carrying out regular periodic
health check up of their workers, 10%
of the workers identified from
workforce engaged in active mining
operations shall be subjected to
health check up for occupational
diseases and hearing impairment, if
any, through an agency such as
NIOH, Ahmedabad within a period of
one year and the results reported to
this Ministry and to DGMS.

Regular periodic medical check-up of all
mine workers as per DGMS guidelines is
being carried out at project hospital.

"Occupational  health study in  Pakr
Barwadih Coal Profect with special
reference to  respiratory health and
hearing impairment assessment”™ was
conducted through Regional
Occupational Health Centre (Eastern),
Kolkata & National Institute Of
Occupational Health,
Report of the same already submitted in
last compliance reporting.

As of now no case of occupational
disease and hearing impairment has
been reported.

Ahmedabad. |

et

=

Condition XIX, Amendment vide
letter number-J-11015/692/2007-1A-
[I{M) Date 07.12.2017

A detailed R&R Plan for the life of the
project comprising land  losers,
homestead losers and land and
homestead losers, including tribals to
be displaced from the project area
shall be prepared and implemented in
a stipulated time frame. Project
proponent  will  implement the
approved R&R plan as per phased
requirement of displacement. The
compensation shall be not less than

NTPC RAP has been approved vide Gowvt.
of Jharkhand (Golh) Gazette Notification
and forwarded vide letter No. 116 /R
dated 27.02.2013 which is in line with
the Jharkhand R&R policy.

As per the approved Govt. of Jharkhand
(Golh) Sankalp MNo. 116 / R dated
27.02.2013, houses have been
constructed in the R&R colony at Dhenga
along with all necessary infrastructure.

Persistent efforts to convince the
villagers, has resulted in approx 44 HS0s
shifting to the R&R colony at Dhenga

that specified in the National R&R | and more HSOs are in the process of

Policy.

|
Provision shall also be made in the |
R&R. Plan to take care of the land less | relocation. Based on the demands of |

shifting to R&R Colony.

Some of the PAPs have opted for self- |
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Pakri Barwadih Coal Mining Project [13MTFPA)

labourers and the tribals. The total
expenditure on R&R shall not be less

| than Rs. 2976 Cr, which includes

private land acquisition (Rs. 982 Cr)
and R&R (Rs.1492 Cr). Alternate
livelihood and skill development
programmes and schemes shall be
implemented as part of R&R and CSR.

PAPs, a special package has been
|designed to compensate each self-
| relocating family. Till March 2023 total

1010 PAPs have been resettled.

As per the Socio-economic survey which
has been mentioed in Sankalp
document, SI No. 3, page no. 2, there
are no ST PAF in the project area.

Further, through ITI Dhenga (Being run
by NTPC) capacity building of youths of
the project area is being carried out by
PECMP. Other training programs for
women empowerment and providing
livelihood options is also being organised
by PBCMP,

It is also to confirm that the R&R
benefits being extended are not less
than as enlisted in the national R&R
policy.

The project authorities shall carry out
a pre-mining socio-economic survey
based on the UNDP Human
Development Report and monitor the
socio-economic status once every
three years and maintain records
thereof and report in their Annual
Report, the socio-economic impact of
R&R and CSR activities.

Pre-mining Socio economic survey has
been undertaken through IIT Kharagpur
and Abhigyan Samiti (Local NGO).

For monitoring, socio economic status a
contract for conducting Social Impact
Assessment in the project affected
villages of PBCMP has been awarded to
Mfs. DELOITTE TOUCHE TOHMATSU
INDIALLP, Gurgaon dated 16.09.2020.
The study report is provided in the last
compliance.

XX1

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: 23 ha) 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.

The report on LULC for the period 2016-
19 has already been submitted.

The work for LULC study for the period
2019-22 using satellite imagery s
enclosed as Annexure-11.

A Final Mine Closure Plan along with
details of Corpus Fund should be
submitted to the Ministry of

A Final Mine Closure Plan shall be
submitted to MoEF & CC for approval
well in advance as per stipulation. ,,
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Envionment & Forests 5 years in

approval.

advance of final mine closure for

GENERAL CONDITIONS

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

Shall always be complied.

Permission from MOEF & CC will be
taken in case of any change in
technology and scope of work is

proposed.

II

No change in the calendar plan
including excavation, quantum of
mineral coal and waste shall be made.

The OM from MoEFRCC vide F.No. 22-
44/2018-IA.1II  dated 14.05.2020
regarding flexibility in coal or mineral
production of capacity irrespective of
calendar plan subject to maximum of
capacity granted in the environmental
clearance, is being followed.

11

Four ambient air quality monitoring
stations shall be established in the
core zone as well as in the buffer
zone for monitoring SPM, RPM, SO2,
NO, and heavy metals such as Hg, Pb,
Cr, As, etc. 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.

The project has established 8 nos. AAQ
monitoring stations in the core as well as
buffer zone of the ML area in
consultation with the Jharkhand State
Pollution Control Board (JSPCB). There
are 4 no. of monitoring station in core
zone i.e. Urub Village, Nagari Village,
Langatu Village, Pakri-Barwadih village
area and there are 4 nos. of monitoring
stations in the buffer zone such as
Kandaber village, Garikalan Village,
Dhenga village and Kusumbha Village.

|
Location map of the same is enclosed as
Annexure — 12.

Fugitive dust emissions (SPM and
RSPM and heavy metals such as Hg,
Pb, Cr., As, etc) from all the sources
shall be controlled regularly monitored
and data recorded properly.

Water spraying arrangement on haul
roads, wagon loading, and dump
trucks (loading and unloading) points
shall be provided and properly
maintained.

For controling of the fugitive dust
emissions wet drilling with water
injection system is being in practice
during drilling operations.

Permanent water sprinkling system has
been installed at main haul roads. Dust
suppression at mines haul roads & other
dust generating areas like truck loading
& unloading points is being carried out
by engaging 20 nos. mobile water
tankers. Details are as under:

a) 12KL: 10 Nos.
b) 16KL: 07 Nos.
c) 2BKL: 02 Nos. rb— 14
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Pakri Barwadih Coal Mining Project [ 15MTPA]

Route map of water sprinkling system is
enclosed as Annexure — 13.

Monitoring of the fugitive emission and
heavy metal are being done at CPCB
prescribed intervals. Analysis reports of
same are enclosed as Annexure = 14.

v Data on ambient air quality (SPM, | Environmental monitoring of ambient air
RSPM, S02, NOx and heavy metals | quality is being done through MoEF&CC
such as Hg, Pb, Cr, As, etc)) shall be | approved and NABL accredited Lab at
regularly submitted to the Ministry | CPCB prescribed intervals.
including its Regional Office at
Bhubaneswar and to the State | Data for the Period Oct. 2022 to March
Pollution Control Board and the | 2023 is enclosed as Annexure-14.
Central Pollution Control Board once
in six months. The last Six-Monthly report was

submitted online on PARIVESH Portal
and also submitted to regional office
vide letter no.-
1040/PBCMP/EMG/2022/F-47/143 dated-
26/12/2022 and through mail dated
03.01.2023 enclosed as Annexure — 1.

VIl | Adeguate measures shall be taken for | Effective measures are well taken to
control of noise levels below 85 dB (A) | minimize the noise level below 85 dB (A)
in the work environment. in the work zone.

Workers engaged in blasting and (Al the equipments/machines are
drilling operations, operation of HEMM, | provided with acoustic enclosure cabins.
etc shall be provided with ear |Also, the Workers engaged in noisy
plugs/muffs. operations are provided with
earplugs/muffs. Moise levels are also
being monitored at regular intervals the
results are well within the prescribed
norms.
Noise monitored data is enclosed as
Annexure-15.
VII | Industrial wastewater (workshop and | For treatment of waste water generated

wastewater from the mine) shall be
properly collected, treated so as to
conform to the standards prescribed
under GSR 422 (E) dated 19" May
1993 and 31® December 1993 or as
amended from time to time before
discharge.

Qil and grease trap shall be installed
| before  discharge  of  workshop

at HEMM Washing center, an Electro
Mechanical ETP have been installed at
Mine workshop and Qil and grease trap
with sedimentation pit is integral part of
the ETP installed.

Effluent quality data are enclosed as
Annexure-8. e
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N TP C Limited
- Pakri Barwadih Coal Mining Project [15MTPA)
“effivents. S
VIII | Vehicular emissions shall be kept | Planned preventive maintenance of all
under  control and regularly | vehicles plying for project is being done
monitored. periodically. All the vehicles deployed at
PBCMP are PUC compliant.
PUC certificate of some of the vehicle is
enclosed as Annexure — 16.

IX Environmental laboratory shall be | Presently Monitoring and analysis is
established with adegquate number | being done through MoEF&CC and NABL
and type of pollution monitoring and | accredited lab in consultation with the
analysis equipment in consultation | State Pollution Control Board.
with the State Pollution Control Board. | However, Environmental laboratory has

already been setup with the following
Amendments dt 07.12.2017: The | equipments:
monitoring shall be done by |< 5 nos. RDS machines,
NABL/MoEF&CC accredited | % 5 nos. of fine particulate sampler,
Laboratory. % 1 no of High-volume sampler,
% 1 set of continuous ambient Air
Quality monitoring station (AAQMS),
<% 1 set of meteorological station,
% 1 set of noise level meter,
< 5 set of Piezometers with Automatic
data recorder.
< 1 no. of manual water level meter,
< 1 no. of handy sampler for indoor air
quality.
< 1 no. Personal Dust Sampler
Photograph of the AAQMS and other
equipments are enclosed as Annexure
=17.
X Personnel working in dusty areas shall | All the possible measures are being

wear protective respiratory devices
and they shall also be provided with
adequate training and information on
safety and health aspects.

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.

'\nf.__f"

taken to control

the fugitive dust

emission. Apart from controlling fugitive

dust
respiratory devices are

Personal

protective
provided to

emission,

personnel working in dusty areas &
adeguate training on safety & health are
also being imparted.

Occupational

health surveillance

program prepared and implemented to
identify the adverse impact, if any, and
to take appropriate corrective action, if
reguired.

Initial Medical Examination & Periodical

Medical Examination

of the workers
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= Pakri Barwadih Coal Mining Project (15MTPA)

engaged in the project are being done at
required intervals to observe any
contractions due to exposure to dust.
The various tests include PFT, X-Ray, |
and lung spirometry etc.

Summary report of the medical checkup
is enclosed as Annexure — 18.

X | A separate environmental | At the corporate office, a separate
management cell with suitable | Environmental Management Cell s
gualified personnel shall be set up | already functioning under supervision of
under the control of a Senior | senior executive who 5 reporting to
Executive, who will report directly to | Head of the Company to look after the
the Head of the company. implementation of the various pollution
control measures and other Environment
Management System reguirements.

At local level, dedicated department for
Environment Management is also
functional with qualified Erwironmental
Engineer. Head of the Department
directly reports to Head of the Projects.
The working level staffs in Environment
Cell have been deployed through MDO.

The organization chart of the same is
enclosed as Annexure — 19,

XII | The funds earmarked for | The requisite funds for environmental
environmental protection measures | mitigation measures have been included
shall be kept in separate account and | in the project cost.

shall not be diverted for other
purpose. Financial provision as stipulated towards
environmental mitigative measures will
Year-wise expenditure shall be  not be diverted for other purposes.
reported to this Ministry and its
Regional Office at Bhopal. Amount of Rs. 5.66 Crores have been
spent during Oct-2022 to March-2023 for
the Environment Management Cost.

Till March 2023 we have spent an
amount Rs. 72.023 Crores (Rs. 61.155
Crores — Audited and Rs. 10.86 Crores -
Unaudited) for the Environment
Management Cost. Details of the
expenditure incurred towards EMP are
enclosed as Annexure-20,

XIII | The Regional Office of this Ministry | Full co-operation is being extended by
located at Ranchi shall monitor | the project authorities to the officers of

puden |
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Pakri Barwadih Coal Mining Project [15MTFPA]

compliance of the  stipulated
conditions. The Project authorities
shall extend full cooperation to the
office(s) of the Regional Office by
fumnishing the requisite data/
information/monitoring reports.

MoEF/ RO during their inspection [ site |
wisit,
|

X1V

A copy of the EC will be marked to
concerned Panchayat/ local NGO, if
any, from whom any
suggestion/representation has been
received while processing the
proposal.

No suggestion [ representation have
been received while processing the
proposal. Copy of the EC letter has been
sent to the local administrative offices
and the EC letter has been also uploaded
on the company's website
www,.ntpc.co.in. Further, copy of the EC
has been handed over to all the Mukhiya
I Surpanch concemed with the PBCMP.

Copy of the receipt of EC from different
Panchayats is already submitted.

State Pollution Control Board shall
display a copy of the clearance letter
at the Regional Office, District
Industry Centre and Collector's
Office/Tehsildar's Office for 30 days.

Copy of the EC letter was sent to office
of District Industry centre, District
Collector office for display.

A copy of the EC has been also marked
to JSPCB for display at their Regional
office.

XV

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 - in/. The
compliance status shall also be
uploaded by the project authorities in
their website and regularly updated at
least once in six months 5o as to bring
the same in the public domain. The
data shall also be displayed at the
entrance of the project premises and
mines office and in corporate office.

EC was granted on 19.05.2009 which |
was received at our end on 25.05.2009 |
and the same was published in English
Daily "The Times of India” as well as in
vernacular language (Hindi) daily
"PRABHAT KHABAR" on 30.05.2009
which is within 7 days of receiving the
granted EC.

Copies of the news clippings published in
Papers are enclosed herewith and
marked as Annexure- 21

The half yearly Compliance status is
being updated on Company’s website.

us/corporate-

reports The data is also being displayed
at entrance of the office.
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N TP C Limited
e Pakri Barwadih Coal Mining Project [1SMTPA)
3 The Ministry or any other competent | The additional conditions stipulated by

authority may stipulate any further
condition for environmental
protection.

MoEF vide amendment letter no. J-
11015/692/2007-1A.1I(M) Dated
29.06.2016, 07.12.2017, 14.08.2018 &
10.11.2020 towards environment
pratection have been complied.

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

Noted and will be complied.

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

Noted and will be complied under the
provision of these acts and rules.
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NTPC Limited

{A Govi. of India Erterprise)

Fraen @ aREgeEm, FerEm
Coal Mining Projects, Hazaribag

Ref: 104/PECMP/EMG/2022/F-47/ 1 43 Date: 26/12/2022
To,

The Ad ar

Ministry of Environment, Forest and Climate Change,

Regional Office (ECZ),

Bungalow No. A-2, Shyamli Colony,

Ranchi (Tharkhand) - 534 002,

Refl: EC Lir Mo, [-11015/692/ 2007-1 A-1I{M) Date 19th May 00,

Ref2: EC Amendment Lir No J-11015/ 692,/ 2007-1A-11(M) Date 29.06.2016
Ref¥: EC Amendment Ltr No 11015/ 692,/ 2007-1A-11(M) Date 07.12.2017
Refd: EC Amendment Lir No J-11015/692/ 2007-1A-11{M) Date 14.08.2018
Ref5: BC Amendment Lir No J=11015/ 692,/ 2007-1A-11(M) Date 10.11. 200

With reference to above subject please find enclosed herewith the six-monthly status report
on compliance of various conditions in the Environmental Clearance accorded to NTPC Lid -
Pakri Barwadih Coal Mining Project (1ISMTPA) for the period April 2022 to September
2022 The monitoring reports on fugitive emission, effluent quality, ambient air quality,
ground and surface water quality, noise measured data etc are also enclosed with the report.

This is for your kind information please.

Thanking you.
Yours Faithfully,

\ i
Addl. GM. (EnvtMgmt)

e
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Encl: Afa

Copy to: AT
1. Sc E & Regional Director, Kolkata, Central Pollution Control Board,
502, Sth & 6th Floors, Rajdhanga Main road, Kolkata=700107 [WLB), &-rmadl® FHRERRAS
2. Regional Officer, [harkhand Seate Pollution Control Board, FTC Chowk. Hazaribagh,
[harkhandd.

3. Member Secretary, Tharkhand State Pollution Control Board, Ranchi-Z3004 (Iharkhand),
e-rnail-ranchijspcb@igmail com

raen e uitnerend, fveh iz wwtes, sywele, s - 625311

Coal Mining Sikri Site Office, Barkagaon, Hazaribag - 825311
vty weatwe - il o v e, 7. witm, vl W, v Pl = 1000 03, Srlirete [ Tud: 011 2aa6TI23, WU [Faa ! 091243600780
Ragistarsd OMice . NTPC Brawan, Geops Compies, T, institional Anss. Lodi Foed, New Dein - 1§0003. E-mall ; ipeccinie.co.in, Wabsite © Eu-
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navneel kumar <nki@thrivenisalinik com>

Six Monthly Progress Report on compliance of conditions stipulated in the
Environmental Clearance by MoEF & CC and Monitoring report for the period April
2022 to September 2022 for NTPC Ltd - Pakri Barwadih Coal Mining Project
(15MTPA): Reg.

1 message

EMG_PBCMP <emg_pbcmpi@ntpc.co.ins Tue, Jan 3, 2023 at 2:09 PM
To: “jspch_hazarbaghifredifimail. com” <jspch_hazarbaghi@redifimal. com=, "ro.ranchi-mefiigovin” <ro.ranchi-meffigodine-,
*ranchijspchifigmail, com™ <ranchijspcbigmail.com>, "mkbiswas. cpebfiinic. in” <mkbiswas, cpchinic.in>

Ce: TSPAKRI <tspakri@ntpc.co.in>, PBENV <pb_emuintpc.co.in>, Upendra Kumar Pandit

< PENDRAKUMARPANDIT@nip. co.in>, NAVIN <NAVINKUMARDIENpe co.in>, Birendra Kumiar
<BIRENDRAKUMARD @ntpe. co.in>, Amudala <AMUDALAPRATHAP @ntpc co.ine, SHIVAM SRIVASTAVA
<SHNVAMSRIVAS TAVARMpPC. oo.in>

== D.No.-143, Dale-26.12.2022 EC Compliance 3, pdf

Refl: EC Lir No. J-11015/692,/2007-1A-1I{M) Date 19th May 2009,
Ref2: EC Amendment Ltr No [-11015/692,/2007-1A-1I(M) Date 29.06.2016
Ref3: EC Amendment Lir No J-11015/692/2007-1A-11{M) Date 07.12.2017
Refd: EC Amendment Lir No J-11015/692,/2007-1A-1I(M) Date 14.08 2018
Ref5: EC Amendment Ltr No J-11015/692/2007-1A-II(M) Date 10.11.2020

With reference to above subject please find enclosed herewith the six-monthly status report on
compliance of various conditions in the Environmental Clearance accorded to NTPC Lid - Pakri
Barwadih Coal Mining Project (15SMIFPA) for the period April 2022 to September 2022 The
monitoring reports on fugitive emission, efffuent quality, ambient air quality, ground and surface water
quality, noise measured data etc are also enclosed with the report.

This is for your kind information please.
Thanking you.
Yours Faithfully,

Birendra Kumar

Addl General Manager

PB, PB-NW & Badam CMP,

NTPC Ltd.

DISCLAMER: This Email containg PRIVILEGED AND CONFIDENTIAL INFORMATION intended solely for the use of the
addressee(s). ¥ you ane not the intended recipient do not copy, disclose or distribute this mail. Further, remove it from
your system & please notify o administrator at m365support@ntpe co.in, This mail may contain viuses, NTPC Lid. has
taken every reasonable precaution to minimize this sk, but is not kable for any damage you may sustain as a result of
any virus in this Email. You should camy out your own wirus checks bafore apening the Email or attachment. NTPC Ltd
resarves tha right 1o monitor and reew the content of all messages sent to or from this Email address. Messages sent
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sfAT

7% =1, 21 7§, 2020

H1.AT. 1561 (). —=2 % F=irT wewre T oty (Few) P, 1986 % w5 ¥ Ay
ufta wataew (sewrr) wfafrow, 1986 (1986 #1 29) #7 9T 3, 9197 6 37 4197 25 ¥ AEA WAT
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2 L4 THE GAZETTE OF INDIA : EXTRADRDINARY [ParT I1—SEC. Hiij]

T, R a7 iy AR (-2 AT AT AT AETAT
Firerr =T & = i 5
() | T AT Fa A (R o mﬁ’quwmm 2 9w, 2014 &
aw ) 7 ffeey Ay faegy | & 3 o oo B fET R | g
#47 (100 Fmare ot 9 | it oftfafdm o= @
MR ATE) gyt ot @ smafie o
et i srafeg
(7) 1Dﬂﬂﬁm"rinﬁw;=' 2 WA, 2014 i
T
(m 750-1000 Fesft ¥ frer 1w, 2015 &
Al waTt
() 500-749 Feft 5 i 5 ¥, 2016 H
THTHT|

e wafiE, Fry g & wairew (s Frammaedt F Faw 5 % 39-Faw (3) & o ofew
watETer (HvErw) wiiAaw, 1986 (1986 7 29) &1 a7 6 sfiv gy 25 F apfA sty wifveat &7
TR §74 0 WITA ¥ TATH, HAMTW § AFLA. 3305 (W), arfra 7 fEwaw, 2015 s
ar.%1.741.593 (), arfra 28 97, 2018 2T ey Femea i wwan o fepy q@aw & s=ren
A s wwg-ag AfF 7 o Br o ¥ e 1w A R aaE & B afied s B
T At e AR a= i fr werfie fear an

sl warf, waiaew, a9 sie wemETy afrads sarE A g s ge fBAirs 13 s,
2017 %1 wegA T T T97 AT Traen & e [@fae ary Mg Sae s af 2022 9% ggow
Frr v SeaTia w99 F B ware (gewm) sfafFas, 1986 7w § F T8 AR O
w7 & A F wgor e & S e 7 fEeae, 2017 % 9. $9-15017/40/2007 A rdreeey
g Ry Bm

i waf, FBage dweg § 77 391§ are-amy 97 s e & oo R
draffEat & = d17 ¥ avy ff av7 gy sy g@e 9fewr & Serr -t @ AT A 8§
TEAT TTEI A qatem gu # o e e s sihos geean o Presrae g e e
w¥AT &; 777 R At $1 o st f M Rt § are fem F B e Ry ¢
e =t aaft T (gre Tren) P, T TaeETe #29 ofT TrE F v F R aegfE e a
TTAE FETAT AT §; 7 WA F I et TeIres wEhT #1 9wAn §; avy e S50 6 Iewer
TATE-irer #ritz Py, o, s e, sm s v R gr AT e e dT e wa w
R &w-Fem arft & wF Aneerd vt & P g & o o & sl oo ff o 34% 7
FATT T FT ATALTFAT FAE KT FITF T AT T4 5 o i st # e Feefi g ey
w1 affaiy (W) #

e wmfiE, FT9T 59T 7 3w AT Av-Ay e i R e e i
s € qurrer, s i et Al § guw ¥ B B s e o o § Bes o
ﬂhwﬁﬁﬁ-ﬁﬁzﬁﬁwﬁﬂﬁmwmﬁﬁwmwﬁi
T ST |THT & AR (ATETE) 7 Frae & Tl AT fr A g A Ay s e
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MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE
NOTIFICATION
New Delhi, the 215t May, 2020

5.0, 1561{E).—Wheneaz the Central Government bhad, in exercise of its powers under Section 3,
Section 6 and Section 23 of Environment (Protection) Act, 1986 (19 of 1986) read with rule 5 of Environment
(Protection) Rules, 1986, published draft mules further vo amend sub-rule (%) of rule 3 of Enyiron >
(Protection) Rules, 1986, in the Gazene of India. Extraordimary, wvide namber O ks m KUMAR
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2™ January, 2014 mandating certuin categones of thermal power plants 10 use coal with ash content restricted to
34%,

And whereas, the said Notification vide number G.S.R. 02(E) dated the 2* January, 2014, mandated
coal based thermal power plants to use raw or blended or beneficisted coal with ash content not exceeding
thirty-four percent [ 34%), on quarerly basis, by the time lines given below:

ElL Mo. |Category of Power Plant Distance of location of Thermal | Time lines
Power Plant from pit-head/coal mine

(a) |Stand-alone Thermal Power Plants Located in wban  arcas, or | With effect from
{mny capacity), and ccologically  semsitive  areas  or 7™ Junc. 2014

: .o |ertically polluted arcas, irmespective X ;
Captive Thermal Power Plants (with i L e
capacity of 100 MW and above) of disuiice Ao pR-Send, St e

head power plants.
by beyond 1000 km With effect from
2™ June, 2014.
(€} between 750- 1000 km With effect from
1% January, 2015,
(d) between S00-749 km With effect from
5™ June, 2016,

And whereas, the Central Government had, in exercise of its powers under sections 6 and 25 of the
Environment (Protection) Act. 1986 (29 of 1986) read with sub-rule (3) of mule 5 of the Environment
{ Protection) Rules, in the Gazette of India, Extraordinary, vide number 5.0, 3305 (E), dated the 7" December,
2015 and G.SR. 593 (E), dated the 28" June, 2018 published the emission standards and specific water
consumption for various category of thermal power plants, based on capacity of power generation and date of
installation of pewer plant and to be achieved in time bound manner.

And whereas, the Minsstry of Environment, Forest and Climate Change directed the Central Pollution
Comrol Board vide F.No.Q-15017/40/2007-CPW dated the 7° December, 2017 to issu¢ Directions under
Section 5 of Environment {Protection} Act, 1986, to various Thermal Power Plants to install pollutien control
equipment as per the revised plan submitied by the Ministry of Power dated the 13" October, 2017 by 2022,

And whereas, the Ministry of Power has, inter alfia, represented that with sdvancement in pollution
control technologies, thermal power plants are better equipped to capture fly-ash generated in combustion
process and unwashed coal can be used more efficiently and economically; thermal power plants are designed
for coal with wide vanety of ash content and are equipped with dry ash evacuation, handling and supply systems
for ash utilisation; using washed coal makes power generation costlier; fly ash generated in thermal power
plants is being used in weveral beneficial uses like cement manufacturing, brick making. road laying, back-fill
material for reclamation of mine voids and low lying areas; requirement of maintaining average ash content to
34% prompts industries to undertake import of coal, resulting in outflow of foreign exchange ete.

And Whereas, the Ministry of Coal has, inter alia, represented that the coal mines are constantly
striving to improve raw coal in terms of quality, size and extruneous material over the years which has
considerably reduced wear and tear of all related equipment, coal washing process involves multiple handling
and avoidable road transportation of huge quantities of coal from coal mines o washerses and then o rail
sidings for onward transport 1o power plants; the washing process only divides the coal inte washed coal and
washery rejects while the ash contemt of mined coal remains the same; use of low grade coal washery rejects, in
the multiple small user industries, penerates mose pollution cte,

And Whereas, the Ministry of Coal and Mimistry of Power have, therefore, represented that the
mandating power plants to use washed coal requires 1o be revisited by reconsidering the notification dated the
7™ Junuary, 2014 which will help case power generation for long distance haulage of coal without adverse
impact on the environment,

And Whereas, the NITI Aayog, in its report after analysing the issue from the perspective of
washeries, Coal mining. transportation and consumption of coal at power plants has, fmfer alfa, summed up that
use of washery rejects in nearby industrics generates more pollution; since washery rejects are distributed in
member of smaller indusiries, the pollution control at nemeross points is more difficult than controlling the p3—
w8 T | NAVIN KUMAR
AT AT WG DM JENYT MGHT)

A RSN NTPE Limilind
w7 el Cous MaEHG FAOJECTS
WA | Hazaribaa



[\ 11— 3] HT7H F1 7TA9T . HATHIE T

pollution at power plant end; Ash generated in the washing process pollutes water along with coal particles and
cannot be gainfully utilised; Coal washing process involves increased water use, effluent genemtion; Disposal of
washery rejects has negative environmental impact as it has 1o handle and dispose huge quantity of low grade
coal washery rejects, liquid efffuent streams, coal storuge, handling coal dust, runoll and fugiuve dust; Coal
washing also adversely impacts topography, water drainage pattern and quality, water bodies, surrounding air
quality at large scale; Washing process increases the cost of power generation with no commensurate
environmental advamages ete.

And Whereas, NITI Auyog bas, therefore, recommended that it may be prudent to determine and
enforce the environmental and pollution norms, to be complied with by the power generators, rather than
restricting the ash content in coal, based on distance of ransponation,

And Whereas, the Ministry of Environment, Forest and Climate Change. after deliberating the
representations from Mindstry of Power, Ministry of Coal, report of NITI Aayog and various stakeholders and
after careful considerations & in larger public interest, armived at the following:

{11 The extent of ash content in mined coal remaing the same. With washeries, the ash content gets divided
at two places (washeries and the power plant), whereas if unwashed coal is used in power plant, the ash
content 15 handled at only one place viz. the power plant;

(ii}  Thermal power plants are technologically equipped 1o address pollution control, ash management as
they have high efficiency equipment to capture fly ash, dry ash evacuation and handling systems. ash
supply systems for ash utilisation and tall stacks for wider dispersal of flue gases;

{iti  The Mindstry of Environment, Forest and Climate Change has notified emission norms, mandating
respective thermal power plants to wdhere to such norms in a time bound manner;

And Whereas, it is expedient to sdopt best possible frumework towards handling of unwashed coal
including management of fly ash and other associated environmental aspects ansing out of processing of
unwashed coal at different stages.

And Whereas, the Ministry of Coal has represented that in view of the existing unprecedented
COVID-19 pandemic and the resultant immediate requirement of utilization of domestic coal by stimulating
coal sector demand for power generation in the country, it is desirable to issue the notification at the earliest.

MNow, therefore, in exercise of the powers conferred by Section 3, Section & and Section 25 of the
Environment Protection Act, 1988 (29 of 1986} read with sub-rule (4) of nule 5 of the Environmient {Prodection)
Rules. 1986, the Central Government, after having dispensed with the requirement of notice under clause (a) of
sub-rule (3) of nule 5 of the said rules, in public interest, hereby makes the following rules to further amend the

Environment {Protection) Rules, 1986, namely -
. {1} These rules may be called the Environment {Protection) Amendment Rules, 2020
(2} They shall come into force on the date of their publication in the Official Gazette.

2, In the Environment (Protection) Rules, 1986, in mile 3, for sub-rule (), the following sub-rule
zhall be substituted, namely ;-

“(8)  Use of coal by Thermal Power Plants, without stipulations as regards ash content or distance,
shall be permitted subject to following conditions:
(1) Setting Up Technology Solution for emission norms:

fi Compliance of specified emission norms for Particulate Matter, as per extant
notifications and instructions of Cenral Pollution Control Board, issued from time to

time.

b In case of washeries, Middling and rejects to be utilized in FBC (Fluidised Bed
Combustion) technology based thermal power plants. Washery to have linkage for
middling and rejects in Fluidised Bed Combustion plants.

(2} Muanagement of Ash Ponds:

(i)  The thermal powers plants shall comply with conditions, as notified in the Fly Ash
notification issuwed from time to time, without being entithed 1o additional capacity of
fly ash pond (for existing power generation capacityd on ground of switching from
washed coal to unwashed coal.

(i} Appropriste Technology solutions shall be applied to optimise water consumpiion

forfs—
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(1) The segregation of ash may be done at the Electro-Static Precipitator stage, if required,
based on site specific conditions, to ensure maximum utilization of Ny ash;

(iv) Subject to 2{i) above, the thermal power plants to dispose flvash in sbandoned or
working mines (to be facilitated by mine owner) with environmental safeguards.

(3} Transportation:

(i) Coal ransporafion may be undertaken by covered Ratlway wagon {ralway wagons
covered by tarpaulin or other means) and 'or covered conveyer beyond the mine anea.
However, till such time enabling Rail transportconveyer infrastructure s not
available, road transponation may be undertaken in trucks, covered by farpaulin or
other means.

{ii}  lishall be ensured by the thermal power plant that

a. Rail siding facility or conveyor facility is sct up at or near the power plant, for
tramsportation by ral or conveyor, and

b. If transportation by rail or conveyor facility is not available, ensure that the coal is
transported out from the Delivery Point of the respective mine in covered trucks
(by tarpaulin or other means). or any mechanized closed trucks by road.

{4) This shall also be deemed o be additional conditions of the relevant Environmental Clearances for
respective projects for financial year 2020-21 and onwards, The existing Environmental
Clearances shall stand modified so as 1o make the above conditions operative for relevant sectors,
The Consent to Operate shall be issued by respective State Pollution Control Boards accordingly.™

[F.MNo. 1301401 2020-1A.1T)]
GEETA MENON, Ji. Secy.

Note:-The principal rules were published in the Garette of India vide number 5.0, B44{E), dated the
19th November, 1986 and subsequently amended vide numbers 5.0, 8NE}, dated |6th Febmaary,
1987; 5.0. 64(E), duted | Bth January, 1988, G S.R. 93 1(E), dated 27th Ociober, 1989; 5.0. 23{E),
dated 16tk Jamuary, 1991; G.SR. 95E), dated 12th February, 1992; GS.R.IZNE), dated
13th March, 1992; GS.R. S62(E), dated 27th May, 1992, G.5.R. 884{E). dated 20th November,
1992; G.S.R. 386(E), dated 22nd Apnl, 1993; G.S.R. 422(E), dated [9th May, 1993; G5 R.
B01(E), dated 315t December, 1993; G.S.R. 32E). dated 16th March, 1994; G.S.R. S60(E),
dated 19th September, 1997: G.S.R. 378(E). dated 30th June, 1998.G.SR. T(E), dated TInd
December, 1998; G.S.R. 407(E), dated 31st May, 2001; G.5.R. 826{E), dated 16th November,
2009; G.S.E. S1HE), dated I5th June, 2012: G.5.R, 0XE) dated Znd January, 2004; 5.0. 3305
(E), dated Tth December, 2015: G.5.R. 593(E). dated 28th June, 2018 and 5.0. 236 (E), dated

I 6th January, 2020,
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Tran at 14:29:00 January 8, 2023 Serial Numbser  UMS191 V 10-800C Micromate
Trigger Source xnm:: Battery Lavel uwuv e
Record Time 3.0 st @t 1024 sps !l:-.lh— Tﬂﬂﬁh
Mobes
. unlnlliwrhum
Clert: TATANTPCACDL - ' ity t i a2
Usar Name: SOLAR NDUSTRIES INDWA LITED e ;%
Gonerst  COAL MINES Mo velocity abeve 1.00 mmis
'_-_- .
Tran Vart [
PPV LUK ] lli:.ll?' mnis
PPV 4792 458 4888 gn " o ——"
muw i e |
e 2
Peak Accalerslion 0012 0007 gpip 9 -
Peak Displecement 0015 0010 0014 mm <] #”
Sansar Check Passed Passed Passed I T e T T
Frequency 5 13 T3 Hz f A
Crearvwing Ratio 15 30 a4 /A et Lk 1
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Z Instantel SRR
Diatal T Micl ot 154377 20, 20 Serial Number  LIMZ0040 V 10-00GC Micromais
Trigger Source ;h-:i‘n:mu:zmm Battary Lewvel 38 i
Rangs s Unit Caliberation Owcliobar
Fecord Tims 3.0 sec o 18234 sps Fille Piarns e gy e
A
Notas USBM RISS0T And OSMRE
Lormliery e .;_ _I. el i b pp— -|—-—|—'.—|—|—- o gede
User Neme:  SOLAR INDUSTRIES INDVA LTD - i
Mo velocity shovs 1.00 mmis
Microphane  Linear - 5 N
PSPL 2,824 paiL) ot 1.344 sac ]
IC Frag 1
Charsne] Test Passed (Freq = 20.5 He Amp = 1252 mw ) - i
Tran Vert Long | . i
PPV 0085 07 0079  mms - .-"J
B Cimgean Rt o o
45 Hx . ] - [
Tme ReltoTrigl 2728 0025 279 sec r >
::nnu_ 0,005 :’ﬂ m g P
m 0,003 T r
Sensor Check Passed Passed Passed o W ¥
Frequency 73 75 T3 e
Crverswing Fatic 43 a3 dd
Peak Vector Sum 0.112 mmvs af 2 728 sec ’:F §r
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1! + . - f et i=fupe
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E= wstantel Event Report

CratndTirma Tran af 01:41 23 Decernber 3, 2072 Sarial Musriber BE20E26 V 10.72-1.1 Minimase Blastar
Trigger Scuree ﬂtxg.ﬁ!ﬂnmﬂtﬂ?.ﬂﬂu Battery Lovel 5.1 Vioits
Range Goo. 3175 mmis Unit Calibration Jarsary 28, 2027 by LES Chehi
Record Time 4.0 sec at 1024 sps Fila Masme: w1 EMP BT i o
e Post Event Moles

A1 Mear Magsn Schacd Blast g
Lcation: On Ground Surtacs it e
Cliend: Pakri Barsadhi Coal Mines
Lisar Name:  Bisck Diamorg Explosngs Pyt Lid
Gengral

DGMS India (B}

Microphone  Linear 28— Peqissitie Ground Vibration Standarg
PSPL 106.0 dB(L) &t 1928 sac -
ZC Freg 18 Hz
Channel Test F“ﬂqu-mem-mn} =
PPV L0895 0782 1333  mmis T
PPV 5743 488< 5350 =g B J_——'—
Ic 43 1B 12 [
Thma 7 !

OverswingRatic 33 356 34
Peak Vector Sum 2.278 mms at 0.708 sec L 2
3 +
i | *_,;*‘-u -
i 2 L e L & i
il' = .':I. T -F_'_:-—l—i—-
F iHz)
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o — M
e l T
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Exfendad Hotes
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Masar Magn School

Microphone Lirear Weighting

PaFL 107.0 dE{L) 8l 0.002 sec

ZC Frag <1 0Hz
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e 15 2 8 S
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Darte/Tiena Tran at 01-43 11 Novernber 4, 2022
Trigger Source Geo: 0.510 mm's Mc 137.0 JEHL)
Gad: 3175 mme

Record Time 4.0 88c &l 114 805 File Maime TEMP ENT
Post Event Mates
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Location: On Gound Suifacs
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E= Instante Event Report

DutaTime  Long a2 01 45 14 November 12, 2022 :
Trigger Source ﬁmm Mec 137.0 480 m“"""l BE20525 V/ 10.72-1.1 Minkmae Biaster
I‘_ < o ITUTYE H.ﬂﬂ
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Tran Wert

PRV 1222 Q418
PPV 5274 &342
IC Freq T8 7.8
Tume (Relto Trg) 0134 003
Peak Acceleration 0014 0.008
Peak Displacemant 0028 0.007
75 1.7

Freguency
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PAKRI BARWADIH COAL MINING PROJECT

Automatic Water Level Reading in meter (Piezometer -1), Location - Langatu Site Office
Date Det-22 MNow-22 Dec-22 Jan-23 Feb-23 Mar-23
1 42.01 42.81 45.79 50,38 45.63 5£.18
2 41,28 4377 41,91 47.21 49 39 52.40
3 42,85 43.57 40.59 46.87 4557 52.44
4 39.36 4526 4117 50.11 52.01
5 J5.43 48,71 47.94 48,77 52.14
B 38.15 44.01 46,03 49 84 47 43 51.87
7 40.21 41.92 48.96 47.10 48.78 s52.21
8 40.14 4383 44 44 45,56 51.08 50.56
9 44 56 4363 43,64 46,79 51.28 49.37
10 46.19 42 31 44 32 50.79 50.46 50.46
11 44 B5 42 44 43.78 50.96 52.23 52.26
12 45.53 42 B0 48.11 52.00 20.689 52 36
13 50.78 44 63 44 77 48 95 49 87 50.70
14 44,29 45.24 4518 51.98 52.18 50.61
15 48.11 4543 46.51 50.97 50.72 52.28
16 47 54 45.73 46,78 49 22 50.43 2227
17 4781 46.97 50.36 50.70 50.51 51.81
18 45 58 4479 49.33 51.35 50.37 5224
19 44 B9 47 52 4990 4987 50.86
20 48.51 45.29 5238 48.T1 4927 51.25
21 46.20 4583 50.42 49 62 50.50 50.67
12 47 .62 48.07 49.01 48 32 50.06 50.30
23 44 16 47.21 47 33 50.06 50.38 50.68
24 44 BB 47.59 4781 4822 51.30 82.02
25 4573 45,82 50.63 47.83 51.22 50.93
26 46,33 45.79 5027 50.21 52 35 82.73
27 48 37 42 41 50.73 4782 52 04 51.69
18 45.81 42 B4 48,18 48.55 52.24 21.67
28 44 07 48.01 52.03 44 81 S51.84
30 42 28 48 B5 5017 46.72 52 80
31 4155 50.48 46 61 5217
Avg. 4418 45,00 47.34 48.87 50.20 51.60
\t—
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PAKRI BARWADIH COAL MINING PROJECT
Automatic Water Level Reading in meter (Piezometer -2), Location - NTPC Office, Sikri

Data Oct-22 MNow-22 Dec-27 Jan-23 Feb-213 Mar-23
1 2.87 3.15 4 58
2 2.77 3.22 539 4.40
3 322 3.37 5.35 4.51
4 3.05 .45 5.11 4.59
5 2.72 3.56 483
& 2.54 3.74 248 4.76 5.79
7 2.45 3.74 535 540 5.58
8 2.55 3,71 4.89 4.83
9 2.73 3.85 4.60 4.73
10 2.65 3.83 B.13 B.96
11 2.60 4 32 8.55
12 2 56 .40 58T
13 2.58 4 37 513 6.07
14 269 443 529 6.57
15 271 473 5.38 6.66
16 270 4.72 569 5.36 6.50 [ |
17 269 5.16 574 5.04 6.83
18 267 493 5.54 511 6.55
19 2.75 4.66 569 547 6.46
20 274 5.61 5.41 65.58 8.75
21 2.80 5.18 5.69 6.60
22 2.85 543 - L 5.25 B.T1
23 2.94 4,99 5.54 524 B.B3
24 2.73 479 551 533 7.00
25 266 5.09 5.34 595 6.81
26 2.75 549 518 546 6.69
27 2.84 5.60 5.34 5.72 6.85
8 3.03 5.25 - I g 5.T1 T.13
29 3.12 4 95 4 .97 5.13 7.45
30 2.96 4.76 7.78
31 2.88 5.19 7.75
AVE. .77 4.41 5.28 5.17 6.21 6.93
‘hLL.r—
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&uﬁ*bf"v% GLOBAL ENVIRO Laboratories

PLOT MO, 4, KHASRA MO. 45 OPPOSITE SHREE MAMAN DHAM TEMPLE,
BTH LML MILE STOME, INDUSTRIAL AREA, MEERUT ROAD GHADABAD -201 003 (U]
MOBILE : +91-9810317145, =91-8825028118

[P p—— Illﬂllli.'-'l: Racognibed Efvieanrmantal Labomahory
SURFACE WATER SAMPLING AND ANALYSIS SUMMARY REPORT
FOR THE MONTH OF JAN 2023

Name and Address of Customer: M/S PAKRI BARWADIH COAL MINING NTPC LTD.,
LANGATU, BARKAGADN, HAZARIBAGH, JHARKHAND. (INDIA)

SURFACE WATER (16.01.2023)
| 5. M0 | Parameter RESULT
Unit | LATHORWA MALA, | PAKWANALA, | PAKWA NALA, WHILE LATHOSWA NALA,
MEAR SIRMA- | WHILE ENTERING LEAVING THE LEASE BEFORE CONFLUENCE |
UPSTREAM (SW-1] | THE LEASE AREA- | AREA- DOWNSTREAM | WITH GHAGRANADE |
LUPSTREAM [SW-2] {5-15) DOWNSTREAM (3% -4

1 Colour Hazen 5 Fe. ki | 28

2 | Tumaey NTU 2 5 3 ' 25 |

Sl . . | i 718 7.2 744 T |

s | mesicust Free Chigring|as CIZ) el ND WD T ND 1] |

s | Total Dusaived Solids mgh 134 148 | nE FET |
!, 6 | Total Suspended Solids mg/1 ] 2 18 13
|7 | Total Hardness (s caCo3) g/l 138 | 118 136 132
[ 8 | Calchurm (ascw) mg! 145 | ns 27.2 ! 26.4
I 9 [sagresiom o 188 TR 63 1 80
‘_-1._':‘ u»u === :g _— 63 » -E.n B4
hT l:hu:um_clfu"__” | mg 1w 13 }! %
17 | suphsteisog : u N g =
| 13 iran {54 Fel 0.56 q T T Y F‘% T
14| copertes cu) & : Boc s, _-'mli!- BOL
| 1% | Boron i ﬁ_L 028 = 032
hT-;l_rml.H-u-H;;l_ § | "f _ 16 21 FI]
| 17 | Fuonde as p— 235 03 ¥D) )
18 :::E Compound (as gt BaoL BOL BOL ! abL
19 | Mercuryias Hg) mg/ BOL BOL BOL BOL
i -:-‘I'.'I_ hm;urn :..-n:,u] mgh BOL “BOL BOL BOL
| 71 | Sessnien a5 5a) mgfl BOL BOL BOL BOL
21 | Arserc {as As) mgfl BDL BOL BOL BOL
| 2 Cyanide (a8 CN) mgf! BOL BOL BOL BOL

| 28 | LeadfasPb) gl BOL BoL 3oL BOL |

Page 1of 2
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@’nﬁhbﬂ% GLOBAL ENVIRO Laboratories

PLOT NO. 4, KHASRA NO. 45 OPPOSITE SHREE MANAN DHAM TEMPLE,
BTH .M. MILE STONE, INDUSTRIAL AREA, MEERUT ROAD, GHAZIABAD -201003 (U.F)
“E +71-9010317145, +71-8826028114

[Py, g — MoEF&CC Recognized Environmental Loboratory
HWE 3 LATHOSIWA NALA, | PAKWA NALA, PAKWA NALA, WHILE | LATHORWA NALA,
5 MEARSERMA- | WHILE ENTIRING LEAVING THE LEASE | BEFONE CONFLUENCE
Unit | UPSTREAM [SW-1] | THE LLASEARDA- | ARDA- DOWNSTREAM | WITH GHAGRANADS
[ . | UPSTREAM (SW-2) {sw-3) PR
| 25 | Zinc s 2n) mg/l 0.15 0.12 016 BOL
i 26 | Amionic Detergent (MBAS) mg/l BOL 80L BOL 80L
:_ 27 | Mineral Oil mg,1 BOL BOL BDL BoL |
28 | Total Alkalinity [as CaCO3) mg/l ¥ 68 ™ a8 |
28 | Aluminum (as Al mgl BOL BOL BOL BOL |
30 | Barm {as Ba) mgl BDL BOL aoL BOL
31 | Ammonia [Total Ammonia —N] mg/l 19 a2 37 31
32 | Sover (1 Ag) T mgh BOL BOL BOL BOL
ERETTITT mg o1 BOL . BOL 022
; 34 Cheomiwm [as Cr + '} g BOL BOL ﬂi. BOL
735 [ Chemical Dygen Demang mgl 13 26 ") 28
36 | Manganess (asMn) mgh | 0.18 , 0.13
|37 | Ecol o00mI | Presant Present
| 38 | Total Call forms y 100! “+1500 *1600 -
(39 |[Soowm 5% 19
% |vommam 13 T
41 | Biochemical Cxygen Demand | —‘..Il 4 L
{81 27°C for 3 days ) / 1
42 | Conductity [25° €) Smsfem | |47 3600 « 2 i)
a1 | Sibca (Siog) 3 _'f-fﬁ_ﬁ?'*_if'_"_
| 84 | Phosphate [(P0,) g o y T 087
***END OF TEST REPORT ***
FOR GLOBAL ENVIRO LABORATORIES
AUTHORISED SIGNATORY
(INTE N) REIE wﬁmn KUMAR (ARVIND KUMAR)
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&, GLOBAL ENVIRO Laboratories

AOT NGO 4 KHASRA MO, 45 OPPFOSTE SHEEE MAMAN DHAM TEMPLE,
BTH LM, MILE STOME, INDUSTRIAL AREA, MEERUT ROAD, GHAZIABAD -201003 [U.F)
MOBILE : +F1-98103171458, +91-8824028114

E-mail : global_enviro@redifimail.com, globalemdrolab@gmail. com
MOEFRCC Recognzed Ervironmental Laboratory

SURFACE WATER SAMPLING AND ANALYSIS SUMMARY REPORT
FOR THE MONTH OF JAN 2023

Name and Address of Customer:

M/5 PAKRI BARWADIH COAL MINING NTPCLTD.,
LANGATU, BARKAGADN, HAZARIBAGH, IHARKHAND. (INDIA)

SURFACE WATER (16.01.2023)
| 5. No_ | Parameter RESULT
Unit GHAGRA NADH NEAR WORHORINADL, NEAR | POND NEAR
m&:n: KANRTRL(YW-5] | CHECAKHURD-(SW.T)
e = _ DOWNSTREAN [SW-5)
1 || Colour e 24 30 34
[ 2 | Tomisy NTU 16 18 18
3 |ed 72 7.19 7.13
1| Residudl Froe Chiosmela CI2) Py ND ND ND
5 | Total Dissshed Solids e 218 12 286
T B | TotalSusponded Somds T 19 26 7
¥ Tatal Hardmess (a3 Ca003) mgh 143 :i.I'H 147 :
& | Caicwm (a5 Ca) g 84 15 Fo
9 | Magresium L | Wi - 178
10 | oo I g 1 T 5 —
B = mg a5 > .,':!n a1
12 | Sulphote (304 = mgl : ll-gl : 1 - 25
=.] iran {3 Fe _? mg | J “,!’ Ta Eﬂ i3
14 | Copperias Cul mgfl = BOL -
5 | Boron = mg | 0.41 0.26 R
15 | Nitrateo (a1 Noy) mg 34 4.8 51
17 | Fluovide [as F) mgh 0.54 0.5 0.31
18 | Phenclic Compound (as mgh BDL BOL 80L
et
15 | Mercury(as Hel g [T} BDL BDL
30 | Cagmium (s8] myl BOL BOL 8oL
21 | Selenium (s 5a) e T BOL BOL
| 1 | Amenic (s As) mgh T BOL 0L
[ 23 | Cyanide (= CN) mgl BOL BOL BDL
M | LeadfasPl) mg 0L BOL BOL
s o g = iLE"""
8 FHR | NAVIN KUMAR gl
T . | W) | DGl YT O]
(At [PSrs NTPC Limiled
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PLOT NO. 4, KHASRA NO. 45, OPPOSITE SHREE MANAN DHAM TEMPLE,

BTH K.M. MILE STONE, INDUSTRIAL AREA, MEERUT ROAD, GHAZIABAD -201003 [U.P)
MOBILE ; +91-981031 7145, +91-8825028114
E-mail : global_ermviro@rediftmail.com, globalemvirolabEgmall.com

S S TR S MoEFACT Recognized Environmantol Laborahory

Unit
5
1] |
[ 25 | Bine fas 2
26 | Antonic Detergent [MBAS)
7 H‘ll":l-';_ﬂll
Total Alicaendy (as CaCO3)

5 Alurninum jas Al)

E (] Sarium |2 l:.;

=1

n Ammraonia (Total Arsmania =)
Sibenr (a3 fgl
Bbckend [4z Ni)

e ——

1n
11
38 | Cheomium jas Cr 0]
k-]
18

Chomical umn'ﬂmm

LEE f-aaéﬁaauz;;;aug

_ Manganese (o M| i * -
| 37 | Eca -
("33 | Toeal Colforms
| 33 | Sodm
— o I
| 40 | Potadsiim y
i E Bocremecal Quygen Somand (98 FC
I far 3 days ] F] r
|42 | Conductwity (35°C) 315 343 &40
! a3 | Sibca (o 23 14 45
KO 055 YT 107
*=sFMD OF TEST REPQRT *o® Page No. 2 of 2
FOR GLOBAL ENVIRD LABORATORIES
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PLOT MNO. 4, KHASRA NO. 45, OPPOSITE SHREE MANAN DHAM TEMPLE.
BTH K.M. MILE STONE, INDUSTRIAL AREA, MEERUT ROAD GHAZIABAD -201003 [U.7)

MOBILE ; +71-9810317145, +91-B825028118
E-mail ; giobol_emviroEredifimail.com, gliobalenvirolab@E@gmail.com
MoEFACC Recognized Emdronmentol Laboratony

GROUND WATER SAMPLING AND ANALYSIS SUMMARY REPORT

FOR THE MONTH OF JAN 2023

Name and Addrass of Customar: M/S PAKRI BARWADIH COAL MINING NTPC LTD.,
LANGATU, BARKAGAON, HAZARIBAGH, JHARKHAND. (INDIA)

PAKRI BARWADIH COAL MINES |
GROUND WATER REPORT {16.01.2023) ]
e { Aczeptable | Permassible
Limig limit
No PARAMETER RESULT | =
unn WILL AT WELL AT ] WELLAT |  WELLAT 15: 10500:2012
| SINDUARI- | KANDABER | SIRMA- PAKRI |
(w1 | siew2) | jowes) BARWADIH -
e : el Jh - e ML |
1 | Cokou: Hamnt) T <SD <S50 | Sm v 50 5 Max 15Max |
R B e Agresable | Agresabie | Agrecable Nrosaba | 3 .
[ 3 [ Taste - N i Agrezable Agroeable Agrecable w Agresabie Agroeanie
[ 4 | Tursiowy o R 35 42 45 s1 1 5
5 |pH 3 718 725 7.18 733 " 6585 No reiaation
r Aesdual Free IL-I'TII_:-;";I#I_H v ND L] WD b 1] |
: e+ Lo 4 . T il X : '
| ol iy R F F |
=t . : 3 L3 - I e ‘h"‘*
| ? | Totsl Dissolved Solids mgfl 518 ;536 an || B 500 000
| B | Total Hardness jas CaCO3) _ﬂ' M7 :..._-a_ E 200 £00
| 8 | Calcum jas Ca) i‘% @43 | 50 3 7 200
10 | Magnesum 2 T I “lwann | o 30 e |
11 | Chioride as ) Nl B = 5 J N 150 1000
o 1o B 18 B . &
12 | Suighate : | 553 N 1% 200 400
Sk S A _F 3 -
13 | wron las Fel mgfl | 816 g, 0.23 0.3 Na relaxatian
| 14 | Copoerias Cu) - mel. | T BDL 0.05 15
| 15 [Boron - g a0L BOL [T BOL a5 1
% 'F.Fr'm jishog me 65 748 a7 65 a5 Mo |
R TR - |
| 17 Flunrldr{i: Fl mgl [ F 026 029 0z 1 15
" 18 | Phenciic Compouna (as - BOL a0l [T [T o.001 0.002
| LCOH] ’ - .
19 | Mercurylas dg) me/ | BOL | #0L BOL D.00Y Na relanation
| 20 | cadmium [asCdl e I BDL. | Bov 0L BDL 0.003 NG resation
21 | Seleniumfes 52) | men | sol BOL o | BOL 001 Mo relamation |
33 | Ameni fas Agj T | oL | #o. | @ | om aos |
—_— - - - — ———— ———— - - 11:-.-—.-=l a E

et
I T | NAVIN KUMAR
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1<) PLOT MO 4, KHASRA MNO. 45 OPPOSITE SHREE MANAMN DHAM TEMPLE,
BTH KM, MILE STONE, INDUSTRIAL AREA, MEERUT ROAD, GHAZIABAD -201003 (U7

MOBILE : +91-981031 7145, +91-88260281146
E-mail : globol_enviroiBrediftmail com, globalenvirclabgigmaill com

m_ Ervironmantal Labonatory
ST A CT AT WS w
GROUND WATER REPOAT
1 Cyanade (o £N] o, By 108 [ 1a ]l BOL 0.os Mo redsation
—— r T I —
24 | lmac(3sPo) —_— BL | B BOL BDL 0.01 No relacation |
|
35 | frciasn] e BOL I B0 BOL B0L 5 15
g | Total Alainiy mel = | o 135 186 200 600
4y | Muminkm fas Al P Al a0l BOH, I T 0.03 | 0.2
oy | Bariem (as 4] wh FT Ao, B0t 0L 0.7 Mo relaxation
% Ammordd [Total Ammanis __n-'_ﬂ. B im. B iEL P m 3 ---—I[H. Bs | Ma r'ﬂmunn i
=B) . 1 I i‘ - | !
w | SheriaAg o, T 8oL | 8Dl 0L 0.z [ No relaxation ]'
[ |
gy | Micke! fas Ny LV ok 1 Bou _T_‘B-ﬂ_ll._ __' T omoL BOL o | Na relaxatian
¥ Chrgmeam (as Cr #) _ﬂ'l.-"'- | BoL | sOL | BOL 801 0.os No relasation |
. L i |
yy | Manganese [as Mn) ol | moL T | AL BOL 0.1 03 I
B S - : : — NOT E
M | ECos I@mﬂ Abjant | Absent Absent DETECTASLE IN |
. ) 100 ML SAMPLE |
3 y ,_._-,'."'?.* . B NOT I
15 | Total Coli forms mil | Absent [ " Absen DETECTABLE IN
: . 100 ML SAMBLE
Conductivity % ; - . NOT SPECIRED | NOT SPECIFIED |
" e LG ) s 571
T r E— .
***END OF TEST REPORT *** Page No. -2 of 2
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PLOT MO 4 KHASRA MO, 45, OPPOSITE SHREE MAMAM DHAM TEMPLE,
BTH BLML. MILE STONE, INDUSTRIAL AREA, MEERUT ROAD, GHAZIABAD -201003 [U.F)
MOBILE : +91-9810317148, +91-8824028114

E-mol - global_pvircEredifmad.com, gobalenvirclab Zgmail com

e MoEFACC Recognized Environmental Laboratory
GROUND WATER SAMPLING AND ANALYSIS SUMMARY REPORT
FOR THE MONTH OF JAN 2023

Mame and Address of Customer; M/5 PAKRI BARWADIH COAL MINING NTPC LTD.,
_lﬂﬂﬁ_ﬁm,_ﬂﬂuﬂ_mﬂ._mmﬂﬁﬁ, JHARKHAND, [INDIA)

- H

PAKRI BARWADIH COAL MINES

GROUND WATER REPORT [16.01.2023) |
5 Limitt it
Nog PFARAMETER RESULT
i UNIT WELL AT WELL AT WELL AT WELL AT 15; 10500:2012
AR AT HORAR BARKAGADN | DEWORIA
. = L/ (GW-S) | GW-5) [6W-7) | KHURD- (GW-8)
;| Deur Agreeable | Agrceable | Agreeable : Agresable Agreeatd | Agresabie
-~ PR - | i - L
Tasie 1 Agreeabie | Agreeable Agrecabie Agresable hgraeghi
1 o . . . Agreeabie |
& | Totioey . TN S 24 T L 5
5 Fi +_ 112 ; .22 118 EH, 5585 | Norelaxation |
._;—_gfuTﬁu Chiaring{as i | ND ! ND ND ND 0.2 1 _i
7 | Total Dissohed Solics - 195 362 500 000
8 | Total Hardness (as CaCDY) | 4 183 172 200 00 |
g | Calcium fus Cal =153 e Jit 7 o |
sg | Magnesiam | s | e o | x|
11 | Chioride (s 1) : T ™ 250 i 300 |
0 Faates | : T 73 200 w0 |
[ 13 [ronfssrd | N[5 CET I 03 | Norelsaton |
L
| 14 | CopperiasCu) ’ kﬁ .'.:-'l ::g 0.05 L5
1{ 15 | Boroe — it migg' FaT 05 1 I
15 | Mitrate fas No2} gl 45 ey 45 | Norelmation |
17 | Flooride (s F) ! 024 | om 1 15
W Phenglic Camaaung (% _-_ml.ﬂ oL T SBRL - oupol ooz |
: CEHEOM) -
| 18 | Marcuryas Hg) ] T oL 0.001 | Mo relasation
i 20 | Cadmium (asCd) mel BOL 0L 0003 | Norelsation
| 31 | Selensum jas 5] mg BOL abL 0.01 Mo relasation |
| g | 2 T Y N ] :
| 73 | Arsemic jas As) mall | BDL 8oL | oo | 0.05 :
m = CLoy = Page 1ol 2
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I EeEas exveem Tred| | DG EWVT WIMTY
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GLOBAL ENVIRO Laboratories

PLOT NO. 4, KHASRA MNO. 45, OPPOSITE SHREE MANAN DHAM TEMPLE,
BTH KM MILE STONE, INDUSTRIAL AREA, MEERUT ROAD. GHAZIABAD -201003 [U.F)
mu: +%1-9810317145, +71-8826028116

GROUND WATER REPORT
23 | Cyanice (as CN) g soL. | 8oL | BDL BDL 0.8 Mo relasation |
EFERrrT me BOL | BOL 80L TN ol Na relgxatian
B rinc [as Zn mig)1 lr BDL BOL " aoL 8oL 5 I 15
|26 | Total Aliabnity F P 41 | 09 | 36 2 | w | 600
21 | Aleminum jas Al) =il BOL 8oL 8oL BOL 0.03 0.2
|28 | Barwm (as Ra) mg/l | ADL "t' BOL | BoL | 8oL 07 Mo relaxaton
[ 29 | Ammonia [Total Ammonia ~N) mg/i | 8OL | 8Ot 0L | ®oL 0.5 Mo rekation
WM | Shver (8 Ag) = _ﬂ_wl Ao BOL - @Dl B0L ol Mo refasation
k P - _l.
11 | Mickel [ay M) mgl BOL - | BOL “ﬂ. BDL 0.0z Mo refasation
" 32 | Chromium (as Cr +6) mghl | BOL BOL BOL 8oL 0.0% Wo relasation |
33 | Manganese {ashin] e/ | BOL BOL 8oL "ol 0l 03 i
o f100 | Absemt | Absent Absent Absant — NOT DETECTABLE
34 e | 1N 100 ML SAMPLE
Tata! Coll fatms | wenr | Absant Absent Absent | Absant == | NOT DETECTABLE
15 N 100 ML SAMPLE
100 mi | | ! :
| oy o i | . - NOT NOT SPECIFIED. |
1! , T A W B | SFEOREo
: 80L- Below Detection Limit T o |
— — | — r - I1 .F
i I'
i ; "'Eunﬂr Esrlirﬂﬂ?i'" ";1- , Page No.-2of 2
i.-tr -9 . .EI"""-
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Photograph# 1.5 MLD STP for treatment of Sewage with the latest technology of MBER System
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Photographfl 25 KLD S5TP for Treatment of Sewage with the latest technology of MBBR System
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PAKRI BARWALIH COAL MINING PROJECT,

NTPE HAEARIBAGH , IHARKHAND
A, PLANTATION / DISTRIBUTION DONE BY NTPCLTD
i of plants
sno | veur | paseny |Smma Liscation Remarks
Distributed P
1 2008 200 W00 |inside Site DMfce, | Wiz shady plants
2 2010 0 170 |Pwni Biduia mahadsy mandis prhm
3 2010 200 Fruly
4 2011 125 | Fruit bearing planits
5 | 202 175 [Fruit bearing plants
(3 2012 130 Shady plants
7 Foik] a0 i beeawbing and shady plants
] 2013 [0 [Canurina, Bottle plam
10 3 5
i1 1054 L1
12 2015 118
13 2015 30 Kanel , bouganilia
14 2015 [ Kaniel , bouganwilia
15 | o1 220 |
16 2015 ayT pllanEs
17 1000 and fruit braring plants
s | 208 4500 8200 "r;:“'”"“"'“'"“""“”“"d'iammmum
7= = = In and arpund Sikrl township and langathe site [On 05.06.17, 09.06.17, Misc shady ard|
i )
In and around Hazardhagh, Meem | Karan|, Cestributed throwgh S0, Hazaribagh
20 o 5000 B0 Kathel in @nd around Hazaribagh on 17.06.17
1 Willlagpd Langathy at tha vacant phace,
21 | 7 ROO 14690 | Guimohas, Neem, Arjun, Karanj, imili, kamun, I:n."mm:‘? e vigersof Limgeiiion
icathal, Amrud
i Village Langathe ¥ the vacant place,
23 bivh g 500 15150  |Guimohas, Neem, Arjun, Esrsn], imll, amin,  |irvolving the employess on 71.06.17
Kathal, Amrud
In Willage Lamgathu at the vacant place,
3 01T 580 15770 , Mesem, Arjun, Karan], bmdi, Jamun, Invodving the employees on 22.06.17
Kathal, Amrud
2 | 2007 150 15820 m’“"’“‘"‘““"""““"""""" imvoiing the 558 security Porsonrnel
Distributed thiough DFD, Hazaribagh
% 01T 1550 1yapg [T plantalion inand around Mazaribagh, Mesm |, @ Forest Division in and sround
o K, Jaimn, Kathal, Harmaribagh on 13.07.17
i Village LAngatha BT The vicant place,
O 15,0717 during Van Mahotsay
26 7 2500 19970 |Gulmohas, Neem, Arjun, Karanj, imil, e, |l Ll L
77 017 200 J0470 Flamtathan along the dividers, sides of the haul at the
road, Kanel BRI B
Mﬁmmmw
I8 017 ui5 1405 |PLALIGN Reas the Top kol dismp i i it v s S
o 2017 1000 Kz = Mixed Grass seeding on the top sl dump AL the Mine
In Willage Arahara near the dump, garand drain
. m:rm.:?wqmm
1665 |and Bdine Guimohar,
a0 2017 0 2 ﬁ-rl:h‘. l“ﬂ'l:ﬂ'n e, i
| Axjun, Karan, L e
in Village Arshars ut the vacant place,
M| W #4350 MLYS L Gulmchiar, emen, Arjusn, tavcind, Savsun, Kathal i"“'""’h'
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Mo of plants
SiMo | Year plamted | n-:nnl' Locaticon Foeermarics
Distribuied
in Ehe willage Devaria Khard, on the edgs of
32 2007 1150 25265 Khora Mala, Meom, Aton, K], nun,  |Bleck Plantation near Khora Malla
Guilmahar
13 2017 15715 Im the village Arahara, on the edge of Khora ]lll:l'lmhtl:lrr
Hala, M, Arpan, Earan), amun, Guimohar
O the Dump Siope, Meem, Arun, Kxan],
4 2017 1300 IS | Cubiohar |l.nmmum
in the village Devaria Khurd, on the edge of
5 2017 Bas 27860 |whora Mals, Neem, Arjur, Karsn], lemun, [ M= Pranation
Gulmahs
: Dispatch Road on the edge of Khor Kala, . :
7 EE 795 Mia Plantation
o s Mg, A, Kaean], famun, Gulmahar I
| ¥ 018 00 30705 Iharkhand [Mlisc shady plants
38 2018 200 0995 Girts High Schoal Misc shady plants
EE] 2018 250 31245 [Middle School, Sonbarsa Flawi B
. 2018 7500 sgyqs  [Tety 20ne Plantation - Deworis Vilage, Urub [ o
[T 2018 3750 42495 [Adong the Pakwa Mala - East Quarry [Mix Plantation
Near Sikri township, East Cuarry dismp anea,
42 2018 B7S0 51245 ————— immm
43 2015 25500 76745  |OB Dump™C* Slope [itiese shady plants
Al 19 52 772865 mmmmmmﬂummdmmm
as | 019 2000 79265  |Vacant land, Sonbarsa Viilage, Mear Nursery ||h::h-h-p¢m
a6 | 209 8500 87765 Imm'ﬁ“mm’ﬂﬂmw L
47 2019 £200 53965  |ODump®D" Slape East Chearry Misc shady plants
44 2019 2200 57165  |Plantation Program in Township area, S [-hﬂl:ﬂid-rpd-ﬂrh
a3 | 2m9 1000 98165 [R&R Colany | Misc shady plants
50 2018 2200 100365 the Pakwas Wats - East [
51 fric] 300 100665 | Distributed to and Scheol Mitse ts
53 2019 500 101165  |Gandhi Maidan, Matwarl, Hazaribagh Mitsc shady plants
54 | 2019 1080 102245 |Banadag Railway Siding |mtisc shady plarts
[T 220 14766 117011 |Abong Ehe Mallah Side (Erbankmant] - |se smady plants
57 020 24340 141351 |08 Dumgp "C” Slope [Misr shady plants
58 020 i 144171 |08 Dummp "C Surface [ mtimc sty plants
| 59 2020 400 184521 Miiic
o0 030 160 - the dispatch Raod (Sonbarsa village to | L
61 2021 S0BS 153745 the Latharwa Nala Milsc shady plants
&2 2021 54763 208508 |0 Dump *C" Shope Misc shady plants
63 | a0 437 211946 |0f Dump “C* Surface [Misc shady plants
g | 2021 | 6% | 213876 e Pakwa Nala [Misc shady plants
65 2021 1304 215780 [ in and arownd Sikri Misc shady plants
B8 2021 018 218798 [Mlong the Mallah Side (Embankment) Misc shady plants
& - o Jigssp |MONG the dispatch Raod (Sonbarsa vilage 1o [
68 o 5735 224675 | Lathones Nala Misc shasdy plants
(1] N 575 225250 | Déstributed to villagers Misr shaedy plants
0 pLeFF] 13175 238425 |Dump"A” Slope Misc shady plants
71 022 100 238525 |vacant Land, Arshars Villige, Near CHP Fruity & shady plants
12 022 1620 240145 OB e & Surisce Mist stuedy plants
Along the northern sides of main approach
73 2022 3720 243865 i Casaieion Wi sy plants
74 032 ETEL 247600  |East Quarry Misc shady plants
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. Introduction . .

Coal Mining

Coal is the most important and abundant fossil fuel in India. It accounts for
55% of the country's energy need. The country's industrial heritage was built upon
indigenous coal. Commercial primary energy consumption in India has grown by
about 700% in the last four decades. The current per capita commercial primary
energy consumption in India is about 350 kgoe/year, which is well below that of
developed countries. Energy use in India is anticipated to increase as a result of the
country's booming economy, growing population, and desire for a better quality of
life. Coal will continue to play a major role in India's energy picture due to the low
reserve potentiality of petroleum and natural gas, eco-conservation restrictions on
hydropower projects, and the geopolitical perspective of nuclear power.

Being an affordable source of energy with substantial reserve, coal is going to
stay as major source of energy in the foreseeable future. Despite push for
renewables, country will require base load capacity of coal-based generation for
stability and also for energy security. Coal is also used as an intermediary by many
industries such as steel, sponge iron, cement, paper, brick-kilns etc. Similarly, with
increase in growth of industries using coal, their demand for coal has also been
increasing; hance, there has been an overall increase in the demand of coal over the
years.

Indian coal offers a unique eco-friendly fuel source to domestic energy market
for the next century and beyond. Hard coal deposit spread over 27 major coalfields,
are mainly confined to eastem and south central parts of the country. The Geological
Survey of India estimates that the potential coal reserves of India are dispersed in
the patches covering around 42,953 sq. km out of which about 32% of the coal
reserves fall within Chhattisgarh, Jharkhand and Odisha.

As a developing country, the energy requirement in India is increasing day by
day and the coal mining industries are eventually increasing their production to meet
the requirement of energy production through thermal power plants, where coal is
used for generation of electricity. There is no doubt that the crqﬂ T]i_qing expansion
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benefits the local GOP aignifican'f‘f. but also causes environmental degradation an::i
destroy original ecosystem balance due to the destruction of original land cover
types. Mining area caused a great deal of changes in landscape structure and
enomous environmental disturbances, among them open-pit coal mine is one of the
greatest landscape altering activities, and it's difficult to restore surface coal mine to
the original ecological landscape. In this contexd, it is essential to scrutinize the effect

of mining on land use land cover change to minimize its impact on environment as
well as for proper land management and decision making.

In view of the urgent need of creating the geo-environmental database of
coalfields for monitoring the impact of coal mining on land use and land cover, M/s
Pakri Barwadi Coal Mining Project NTPC (PBCMP) Hazaribag, Jharkhand directed
Guru Ghasidas Viashwavidyalaya, Bilaspur to take up the study through the
techniques of Remote Sensing.

Land Use Land Cover Change

Change detection is the process of identifying differences in the state of an
object or phenomenon by observing it at different times. The earth's surface changes
are divided into two categories i.e. land use and land cover (LULC). The term land
use stands for the purpose for which the specific piece of land is used for e.g.
agriculture, urbanization, mining, etc. The term land cover stands for the features
which are prasent on the earth’s surface for e g. buildings, pavement, trees etc.

From environmental point of view, the dynamic process of land usefland cover
change is an indispensable concern all over the world, which indicates global
environmental change and this has been recount as the most remarkable regional
anthropogenic disruption of environment. Although land is the natural resource of
utmost importance and original source of all material wealth of human being, the
mining of natural resources is invariably associated with land use land cover
changes. Modemn technigues of mining using heavy equipment can produce
dramatic alternations in land cover, both ecologically and hydrologically. Further
mining activities result in change of topography and drainage pattern and principal
environmental impact comes out as physical disturbance such as landscape change
and degradation, soil erosion and degradation and general environmental changes)L—
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Land use :'md land cover (LULC) is one of the major ra::lur which is a
combination of natural and human-induced phenomenon controlled by the physico-
chemical aspects of the terrain and anthropogenic activity. Spatial pattern of LULC of
an area indicates the nature of terrain setting, gradient, human activity and climate,

Its occurrence and spread reflect the geological condition of an area, degree of
evolution of landforms due to the process of weathering and denudation, soil
composition, slope aspect, availability of water resources besides amount of rainfall.
The combination of these factors is reflected by the presence of LULC exhibited in
the form of different land cover classes. Since LULC is the extemal reflection of the
internal setting of terrain, any change in its pattem may be atiributed to certain
deviation in the above parameters and would have impact on the local environment.

The study of LULC is essential to determine the natural resources, land
capability reflecting limitations of terrain condition and to understand the sustainable
capacity of an area. Disturbance in the surface objects or LULC brought on by
industrial, infrastructure, mining, and related development activities may always have
an impact on the environment. Periodic monitoring of LULC nearby is necessary to
determing the extent of such influence and their effect on the environment. For this
purpose, the usefulness of remote sensing satellite image (RSI) is well recognised.
Because of the nature of synoptic view, repetitive coverage under uniform
illumination, and temporal RS| data help in extracting significant information about
LULC at a periodical interval. The interpretation of the RSI to generate information of
LULC could be transformed into a geo-referenced spatial database using
Geographic Information System (GIS). This helps in understanding the spabial
distribution and scope of LULC categories.

Acquiring timely remote sensing data and application of GIS technology are
very useful to observe and analyze the periodical changes of land fooms and land
cover and thus these two technologies together perform a multifaceted and cost
effective way for LULC change study. The space bome imagery helps in assessing
and monitoring the environmental impacts due to its synaptic and repetitive coverage
and this tool is very useful for cost effective decision making. Usually, the most
standard method used for land use land cover change detection is the post
classification comparison method, which entails the comparison of independently

produced classified images. jlk;;ﬂ'ﬂ KUMAR
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Objectiye

The objective of the present study is to prepare a regional land use and land
cover map of Pakr Barwadi Coal Mining Project NTPC (PBCMP) Hazaribag,
Jharkhand on 1:50,000 scale based on IRS R2 LISS-IV satellite data of the year
2022, using digital image processing technique for accessing the impact of coal
mining and associated industrial activities on the land use/ land cover in the coalfield
area with respect to the earlier study carried out in the year 2019,

Study area

The Pakri Barwadih Coal Block is located in the North Eastemn part of North
Karanpura Coalfields. Its Longitudes 85°10" E to 85°15" E and Latitude 23°51°30" N
to 23°55'30" N and is under the Survey of India Toposheet No. 73E/1 & 73E/S (R.f
1:50000). The coal block has been allocated to NTPC Limited by Govemment of
India, Ministry of Coal, New Delhi in 2004 for Captive Coal Mining. The total project
area is 33194.20 sq. km and the rated capacity of the mine is 15 MTPA. The notice
of mine opening was given in May 2016 but active mines operations have started

from December 2016.

Figure 1 - Study site of Pakri Barwadi Coal Mining Project NTPC (PBCMP) I_L.—
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Figure 2 - Location Map of Pakri Barwadi Coal Mining Project HTE{PEGMP]
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The terrain of the study area is mountainous and hilly with scattered plains *
and valleys. The hard rock terrain is often covered with wooded area of varying
density with multitudes of flora and fauna. Such floral distribution gives rise to mixed
forest cover of varying density of vegetation cover such as dense, sparse, open and
degraded forest. The altitude of the area ranges around 430 m above MSL near the
plains and around 560 m above MSL in the hilly region. These varying altitudes
provide environment for growth of scrubs, shrubs, climbers and tall trees such as
Palas, Pipal, Kend, Sal.Jamun, Ghormeem, Arjun, Mahua, Babul, Teak, Bel and
Mango. Similarty shrubs such as Sisal, Satawar, Ber, Calotropis and Amarbel
climbers are reported from the study area along with Bamboo and Munj. This
vegetative cover may be thin and degraded in some places either naturally or due to
anthropogenic activity which may cause some degradation in the forest cover.
Similarly, many trees stand as isolated groves or in singles are also seen. Plains in

the study area encompass vast tracts of agricultural land.

Figure 3 - Topography of the Study area

Thare are number of villages present in the 10 Km buffer range of the mining
area named: Kadwa, Garri Kalan, Patra Kalan, Badam, Langatu, Chepa khurd,
Chepa Kalan, Pakri Balwadih, Sinduari, Sirma, Jugra and Barkagaon. There is no
major town in the buffer area and among these villages Barkagaon i1s relatively E'L.u-
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larger settlement. The buffer area is drained by few first order seasonal streams and
i 1

some nalas such as Lathorwa nala, Pakwa nala are seen. Higher order streams

such as river Hendraj, river Ghagra and river Horhori are observed within the study

arga.

Climate in the study area enjoys tropical to sub-tropical with monsoon -
southwest monsoon and northeast monsoon - summer and winter climatic periods.
The Southwest monsoon is the most predominant period contributing major
precipitation (nearly 80%) in the study area recording an average rainfall of 1200
mm. The summer period extends from March to mid-June recording temperature as
high as 41°C and winter the lowest temperature varies in the range of 11°C to 4°C.

Geomorphologically, the study area is predominated with structural hills,
buried pediments, residual hills, pediment, intermontane valley, plains and erosional
surface. Since landform is intrinsically related to soil, slope and drainage, it has an
effective influence on the LULC of the study area. Because of such intrinsic nature

any disturbance in the terrain is reflected on LULC pattemn and the impact of such
disturbances could be inferred, especially in the case of mining aclivities.

'l‘e e
Figure 4 — Mining Activities in the Study area :"5"1 g‘a‘r'g;_” I NAVIN KUMAR
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Remote , Sensing Concepts and Methodplogy

Remote Sensing

Remaote sensing is the science and art of obtaining information about an

object or area through the analysis of data acquired by a device that is not in

physical contact with the object or area under investigation. The term remote sensing

is commonly restricted to methods that employ electro-magnetic energy (such as

light, heat and radio waves) as the means of detecling and measuring object

characteristics.

All physical objects on the earth surface continuously emit electromagnetic

radiation because of the oscillations of their atomic particles. Remote sensing is

largely concemed with the measurement of electro-magnetic energy from the Sun,
which is reflected, scattered or emitted by the objects on the surface of the earth.

Figure

- 5 schematically illustrate the generalised processes involved in

electrornagnetic remote sensing of the earth resources.
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Elements Involved in Remote Sensing:

Energy Source or lllumination 5. Transmisgion, Recaption and Processing
Radiation and the Almosphera 6. Interpratation and Analysis
Imteraction with the Object 7. Application '||I|r___d
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Electromagnetic Radiation Spectrum

The electromagnetic radiation (EMR) spectrum is the continuum of energy
that ranges from meters to nanometres in wavelength and travels at the speed of
light. Different objects on the earth surface reflect different amounts of energy in
various wavelengths of the EM spectrum.
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Figure 6 — Electromagnetic Radiation Spectrum

Figure - 6 shows the electromagnetic spectrum, which is divided on the basis
of wavelength into different regions that are described in Table - 1. The EM spectrum
ranges from the very short wavelengths of the gamma-ray region to the long
wavelengths of the radio region. The visible region (0.4 - 0.7 um wavelengths)
occupies only a small portion of the entire EM spectrum.

Energy reflected from the objects on the surface of the earth is recorded as a
function of wavelength. During daytime, the maximum amount of energy is reflected
at 0.5 ym wavelengths, which corresponds to the green band of the visible region,
and is called the reflected energy peak. The earth also radiates energy both day and
night, with the maximum energy 9.7 pm wavelength. This radiant energy peak occurs

in the thermal band of the IR region. 1r'[““
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Table 1 - Electromagnetic spectral regions

<

0.03

nim

| Incoming radiation is completely
by the upper atmosphere and is not
available for remote sensing.

X-ray

0.03

3.00

Completely absorbed by atmosphere.
Not employed in remote sensing.

| Liitraviolet

0.03

o

0.40

Incoming wavalangths less than 0.3mm are
completely absorbed by Ozone in the upper
almosphera.

Photographic UV
band

0.30

to

0.40

pm

Transmitted through atmosphere.
Detactable with film and photo detectors,

but atmospheric scattering is severe.

| Visible

| Infrared

oo T

| 0.40

0.70

|
x-

| 0.70

| Imaged with film and photo detectors. |

Includes reflected energy peak of earth at

wavelength. Absorption bands separate
atmospheric transmission windows.

0.70

um

Reflected solar radiation that contains no

information about thermal properties of
materials. The band from 0.7-0.9mm is
detectable with film and is called the
photographic IR band.,

Interaction with matter varies  with

Thermal IR band

3.00
B8.00

g

5.00
14.00

55

Principal atmospheric windows in the
thermal region. Images at these
wavelengths are acquired by optical-
mechanical scanners and special vediocon
systems but not by film.

Microwawe

0.10

30.00

cm

Longer wavelengths can penetrate clouds,
tog and rain. Images may be acquired in the
aclive or passive mode.

Radar

30.00

cm

Active form of microwave remote sensing.
Radar images are acquired at various

wavelength bands.

Radio

30.00

electromagnetic spectrum. Some classified
' radars with very long wavelength operate in
this region.
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The earth's atmuslphere absorbs energy in the gamma-ray, X-ray anfd most of
the ultraviolet (UV) region; therefore, these regions are not used for remote sensing.
Wavelength regions with high transmission are called atmospheric windows and are

used to acquire remote sensing data. The general reflection spectrum of some earth
surface objects is shown in Figure - 7. Detection and measurement of the recorded

energy enables identification of surface objects (by their characteristic wavelength
pattems or spectral signatures), both from air-borne and space-borne platforms.
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Figure 7 — General reflectance spectrum of some earth surface materials

Scanning System

The sensing device in a remotely placed platform (aircraft/'satellite) records
EM radiation using a scanning system. In scanning system, a sensor, with a narmrow
field of view is employed; this sweeps across the terrain to produce an image. The
sensor receives electromagnetic energy radiated or reflected from the terrain and
converts them into signal that is recorded as numerical data. In a remote sensing
satellite, multiple arrays of linear sensors are used, with each array recording
simultaneously a separate band of EM energy. The array of sensors employs a
spectrometer to disperse the incoming energy into a spectrum. Sensors (or

detectors) are positioned to record specific wavelength bands of en{irgy- The
-
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information mmlivad by the sensor is suitably manipulated and Iflﬂﬂﬁpﬂﬂﬂd back to
the ground receiving station. The data are reconstructed on ground into digital
images. The digital image data on magnetic/optical media consist of picture
elements arranged in regular rows and columns. The position of any picture element,
pixel, is determined on an x-y coordinate system. Each pixel has a numeric value,
called digital number (DN) that records the intensity of electromagnetic energy
measured for the ground resclution cell represented by that pixel. The range of
digital numbers in an image data is controlled by the radiometric resolution of the
satellite’s sensor system. The digital image data are further processed to produce
master images of the study area. By analysing the digital data/imagery,
digitally/visually, it is possible to detect, identify and classify various objects and

phenomenon on the earth surface.

Remote sensing technigue (airbome/satellite) in conjunction with traditional
techniques harbours in an efficient, speedy and cost-effective method for natural
resource management due to its inherited capabilities of being multi-spectral,
repetitive and synoptic areal coverage. Generation of environmental ‘Data Base' on
land use, soil, forest, surface and subsurface water, topography and terrain
characteristics, settlement and transport network, ete., and their monitoring in near
real - time is very useful for environmental management planning; this is possible
only with remote sensing data.

Data Source
The following data are used in the present study:

Primary Data: Remote Sensing Satellite data viz. IRS R2 LISS-IV of year 2022
having 5 m. spatial resolution was used in the present study. The raw digital satellite
data was obtained from NRSC, Hyderabad, on CD-ROM media.

Secondary Data: Secondary (ancillary) and ground data constitute important
baseline information in remote sensing, as they improve the interpretation accuracy
and reliability of remotely sensed data by enabling verification of the interpreted
details and by supplementing it with the information that cannot be obtained directly

from the remotely sensed data.
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Qharactaristia:s of Satellite/Sensor )

Table - 2 illustrates the basic properties of Resourcesat satellite/sensor that
was used in the present study. The basic properties of a satellite’s sensor system
can be -summarised in terms of (a) Spectral coverage/resolution, ie., band
locations/width; (b) Spectral dimensionality: number of bands; (c) Radiometric
resolution: quantisation; (d) Spatial resclution/instantaneous field of view or IFOV,
and (e) Temporal resolution.

Table 2 - Characteristics of the satellite/sensor used in the present project work

RESOURCESAT | LISS-IV B2 0.28 - 0.31 Grean 10-bit 5.8 m
(R2) _ | B3025-0.38 Red . . SEm
B4 0.27 - 0.30 NIR 58m

Data Processing

The details of data processing carried out in the present study are shown in
Figure 8. The processing methodology involves the following major steps:

(a) Geometric correction, rectification and geo-referencing;
(b) Image enhancement;

{c) Training set selection;

(d) Signature generation and classification;

(e) Creation/overlay of vector database;

(f) Validation of classified image;

(g) Final thematic map preparation. o Y~
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Figure 8 — Methodology of Land Use / Land Cover Analysis - !BL"
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(A) Geometric correction, irectii'i-:alliun and geo-referencing |

Inaccuracies in digital imagery may occur due to ‘systematic errors’ attributed
to earth curvature and rotation as well as 'non-systematic errors’ attributed to
intermittent sensor malfunctions, etc. Systematic errors are corrected at the satellite
receiving station itself while non-systematic errors/ random errors are corrected in
pre-processing stage.

In spite of ‘System / Bulk correction’ carried out at supplier end; some residual
errors in respect of attitude attributes still remains even after correction. Therefore,
fine tuning is required for correcting the image geometrically using ground control
points (GCP).

Raw digital images contain geometric distortions, which make them unusable
as maps. A map is defined as a flat representation of part of the earth’s spheroidal
surface that should conform to an internationally accepted type of cartographic
projection, so that any measurements made on the map will be accurate with those
made on the ground, Any map has two basic characteristics: (a) scale and (b)
projection. While scale is the ratio between reduced depiction of geographical
features on a map and the geographical features in the real world, projection is the
method of transforming map information from a sphere (round Earth) to a flat (map)
sheet. Therefore, it is essential to transform the digital image data from a generic co-
ordinate system (i.e. from line and pixel co-ordinates) to a projected co-ordinate
system. In the present study geo-referencing was done with the help of Survey of
India (Sol) topo-sheets so that information from various sources can be compared
and integrated on a GIS platform, if required.

An understanding of the basics of projection system is required before
selecting any transformation model. While maps are flat surfaces, Earth however is
an irregular sphere, slightly flattened at the poles and bulging at the Equator. Map
projections are systemic methods for “flattening the orange peel” in measurable
ways. When transferring the Earth and its imegularities onto the plane surface of a
map, the following three factors are involved: (a) geoid (b) ellipscid and (c)
projection. Figure - 9 illustrates the relationship between these three factors. The
geoid is the rendition of the iregular spheroidal shape of the Earth; here the
variations in gravity are taken into account. The observation made on tIE_geuid is
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then transferred tc*a regular geometric reference surface, the ellipﬁci:'rrd. Finally, the
geographical relationships of the ellipsoid (in 3-D form) are transformed into the 2-D
plane of a map by a transformation process called map projection. As shown in
Figure - 9, the vast majority of projections are based upon cones, cylinders and

planes.

Figure 9 - Geoid - Ellipsoid — Projection Relationship

Maps prepared using these projections are a compromise of many properies;
it is neither conformal perspective nor equal area. Distances, areas and shapes are
true only along central meridian. Distortion increases away from central meridian.
Image transformation from generic co-ordinate system to a projected co-ordinate
system was carried out using Arc GIS digital image processing system.

(B) Image enhancement

To improve the interpretability of the raw data, image enhancement is
necessary. Most of the digital image enhancement techniques are categornsed as
either point or local operations. Point operations modify the value of each pixel in the
image data independently. However, local operations modify the value of each pixel
based on brightness value of neighbouring pixels. Contrast manipulations/ stretching
technique based on local operation was applied on the image data using Arc GIS
software.
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(C) Training set selection 1
1

The image data were analysed based on the interpretation keys. These keys
are evolved from certain fundamental image-elements such as tone/colour, size,
shape, texture, pattemn, location, association and shadow. Based on the image-
elements and other geo-technical elements like land form, drainage pattern and
physiography; training sets were selected/identified for each land use/cover class.
Field survey was carried out by taking selective traverses in order to collect the
ground information (or reference data) so that training sets are selected accurately in
the image. This was intended to serve as an aid for classification. Based on the
variability of land use/cover condition and terrain characteristics and accessibility,
around 150 points were selected to generate the training sets.

(D) Signature generation and classification

Image classification was carried out using the maximum likelinood algonthm.
The classification proceeds through the following steps: (a) calculation of statistics
[i.e. signature generation] for the identified training areas, and (b) the decision
boundary of maximum probability based on the mean vector, variance, covariance

and correlation matrix of the pixels.

After evaluating the statistical parameters of the training sets, reliability test of
training sets was conducted by measuring the statistical separation between the
classes that resulted from computing divergence matrix. The overall accuracy of the
classification was finally assessed with reference to ground truth data. The aenal
extent of each land use class in the coalfield was determined using Arc GIS
software.

(E) Creation/overlay of vector database

Plan showing coal block boundary was superimposed on the image as veclor
layer in the Arc GIS database. Road network, rail network and drainage network
were also digitised on Arc GIS database and superimposed on the classified image.

pae Y
UM AR | NAVIN KUMAR

o ERSOn T T GG {ENNT MGT )
PR BT NTPC Limited
WA g T MINNG PROJECTS

WA | Mazaribag



=
(F) Validation of classified image

Ground truth survey was carried out for validation of the interpreted results
from the study area. Based on the validation, classification accuracy matrix was

prepared.

Figure 10 - Ground truthing of study area
(G) Final land use/ land cover map preparation

Final land use/ land cover map was prepared using Arc GIS software and
attached in the repon.
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Land Use Land Cover Mapping ,

Land is one of the most important natural resource on which all human
activities are based. Therefore, knowlédge on different type of lands as well as its
spatial distribution in the form of map and statistical data is vital for its geospatial
planning and management for optimal use. In mining industry, the need for
information on land use/ vegetation cover pattem has gained importance due to the
all-round concem on environmental impact of mining. The information on land use/
cover inventory that includes type. spatial distribution, aerial extent, location, rate
and pattern of change of each category is of paramount importance for assessing
the impact of coal mining on land use/ cover.

. Remote sensing data with its various spectral. and spatial resolution offers
comprehensive and accurate information for mapping and monitoring of land
use/cover pattemn, dynamics of changing pattern and trends over a period of time..
By analysing the data of different cut-off dates, impact of coal mining on land use
and vegetation cover can be determined.

Land Use Land Cover Classification

The array of information available on land use/cover requires to be arranged
or grouped under a suitable framework in order to facilitate the creation of a land
use/cover database. Further, to accommodate the changing land use/cover pattern,
it becomes essential to develop a standardised classification system that is not only
flexible in nomenclature and definition, but also capable of incorporating information
obtained from the satellite data and other different sources.

The present framework of land use/cover classification has been primarily
based on the ‘Manual of Nationwide Land Use/ Land Cover Mapping Using
Satellite Imagery' developed by MNational Remote Sensing Center (NRSC),
Hyderabad. Land use map was prepared on the basis of image interpretation carmed
out based on the satellite data for the year 2022 for Pakr Barwadi Coal Mining
Project NTPC (PBCMP) coalfields and following land use/cover classes are identified

(Table - 3).
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1 |BuidUpland | Vilage
| Tﬂ"l'-lﬂ
Industries / Infrastructure
| Buildings
Roads, Railway Line
2 | Agricultural Land - Crop land
, Fallow land
Trees grove/ Plantation
3 | Forest Dense Mixed Forest '
Sparse Mixed Forest
' Open Mixed Forest
| Degraded Forest
| Forest Blank
4  Wasteland Land with Scrub
| Barren / Rocky/ Stony waste

! Mining / Dump Area
5 | Water bodies "Tanks / Ponds
| Rivers / Streams

The cloud free satellite data from Resourcesat 2 (LISS- IV) of the year 2022
was acquired and processed using Arc GIS image processing software in order to
interpret the varicus land use/cover classes present in the study area of Pakn
Barwadi Coal Mining Project NTPC (PBCMP).

The delineated LULC features were verified in the field for their accuracy. For
this purpose, field visits were carried out from 24™ March 2022 to 26" March 2022,
27" May 2022, and 23™ June 2022. The geo-referenced LULC features were verified
in the field using hand held GPS (Global Positioning System) and available

secondary baseline data such as toposheets and mining project plan.
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Figure 10 - Different Land Use/cover classes including mining area,

infrastructure, dumping area, roads, water bodies, croplands etc.
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Post-field corrections were introduced wharever necessary and final LULC
maps of 10 km and 2 km radial buffer areas and Mlmng lease (ML) area were

generated. Images were enhanced and enlarged for extracting LULC information
around 10 km and 2 km buffer zones and within the ML area of Pakri Barwadi Coal

Mining Project NTPC (PBCMP),
Data Analysis & Change Detection

The comparnison of LULC maps of year 2022 with LULC maps of year 2019
was used to extract the LULC information and detection of change in each land
use/cover class. Description of various LULC and their spatial extent are discussed
in the following section.

LULC pattern within 10 km radial buffer around the ML
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Figure 11 - IRS R2 LISS IV Satellite Data showing 10 km buffer area around the MIJLL___
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Figure 12 - LULC Map of 2019 for the 10 km radial buffer around coal ML area
{Source: LULC map from 2019 report by Geosensing Information Pvt. Ltd., Chennai)
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The LULC maps of 10 Hr"n radial buffer area around ML area of Pakri Eam.?d'r
Coal Mining Project NTPC (PBCMP) and its surrounding for year 2019 and 2022
with are shown in Figure 12 and 13 respectively. LULC maps showing 10 Km buffer
area around the ML falls within the boundaries of B5°03'56™ E to 85°21' 23" E and
latitudes of 23°45" 21" N to 24°01'12" N covering a total radial buffer area of 622.855
sq. km, depicting distinct spatial pattem of different major LULC categories such as
built-up, agriculture, forest, wasteland and water bodies etc., are listed in Table - 4.

Table 4 - LULC units within 10 Km Buffer zone and their Spatial Extent

1 | Crop 31.340 503 32679 525 0.22
2 -| Fallow 200320 | 3216 | 202.220| 3247 031
3 | Trees/ Plantation | 1442] 023] 4719] 076] 053
4 | Dense Mixed Forest  133.023 2136 102.110| 1639  -4.97
5 | Sparse MixedForest = 50.524 | B11 42577 | 684 -127
6 | Open Mixed Forest 152341 | 2446 139710 2243 -2.03
7  Degraded Forest 6.763  1.09 19-_5‘5!3.;_.3_1.5__ 207
8 | Forest Blank 0.135  0.02 2121 034]| o032
9 | Land with Scrub | p814| 158| 15373| 247| 0.89
10 | Barren / Rocky/ Stony |
Area | 3.847 062 4506 0.72 0.1
. 11 | Mining Area | 1629 026 | 6.986 1.12 0.86
| 12 | Dump Area | 0.849 0.14 4,432 0.71 0.57
13 | Processing Area 0.152 0.02 1,973 032 0.3
14 | Village 16.446 264 | 16.131 259| -0.05
' 15 | Industrial Area | 0.720 0.12| 31.384| 5.10 4.98
16 | Infrastructure Building |  1.115 0.18 1.965 | 0.32 0.14
17 | Waterbodies | 2294 0.37 4017 0564 0.27
18 | Stream / River | 7.427 1.19 7.501 1,20 0.01
| 19 | Canal B RE 0.02 2962 048 0.46
20 | Dam | 0,508 0.08 1499 | 0.24 0.16
| 21 | Highways | 1,00 0.18 2610 042 0.24
| 22 | Kacha Road | 0374]| o006 0953 0.15 0.09
' 23 | Railway Line | 0322 005! 1.871 0.30 0.25
24 | Ore Carrier Balt 0235 004 2361 038| 034 |
Total 622.855 100.00 622,855 100.00  Nil '
o
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From lhe‘spatia! extent of LULC as shown in Table - 4, it c:'-nuld be observed
that “forest cover” is the predominant category covering 308.782 sq. km representing
49.57% of the buffer area followed by agricultural activity covering an area of
234,899 sq. km represanting 37.71% of the buffer area. Together these two LULC
categories occupy 87.28% of the buffer area.

LULC pattern within 2 km radial buffer around the ML

A similar approach is undertaken lo study changes in spatial pattern of LULC
around 2 km radial buffer of the ML area, which is estimated to be 106.703 sq. km.,
was interpreted and mapped using satellite data acquired on April of 2022, which is
shown in Figure - 14,

Figure 14 - LISS IV data of 2 Km Buffer area around the ML- April 2022
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Figure 15 - LULC Map of 2 Km Buffer area around the ML= April 2019
(Source: LULC map from 2019 report by Geosensing Information Pyt Lid., Chennai)
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Figure 16 - LULC Map of 2 Km Buffer area around the ML~ April 2022
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For change detection in LULC cm?garia:s. spatial pattern delineated using
historical LULC data of 2019 (Figure - 15) is compared with recent LULC data of
2022 (Figure -18), which is discussed in the Table 5.

Table 5 - LULC units within 2 Km Buffer zone and their Spatial Extent

| 1 | Crop | 8216 7.70 5611 | 5.26

2 | Fallow | 47603] 4461 39913 | 37.41 -7.20

3 | Trees/ Plantation | 0278 0.26 2561 240] 214
4 | Dense Mixed Forest | 0.728 0.68 1.103| 1.03] 035

5 |Sparse Mixed Forest | 2.778 2.60 2812 357| 097
. 6 | Open Mixed Forest 27392 | 2567 22921 21.48 -4.19
| 7 | Degraded Forest | 2344 220 2701 | 347 1.27
. 8 | Forest Blank 0.019 0.02 0461 043 041 |
@ | Land with Scrub _ 2.007 188 3460 | 324 1.36
10  Barren / Rocky/ Stony
_  Area 1925 | 1.80 2850 268 0.88
' 11 | MiningArea | 1,829 153 | 2212 207 0.54
12  Dump Area 0.849 0.80 1.799 | 1.69 0.89
| 13 | Processing Area 0.152 | 0.14 1.942 1.82 1.68

14 |Vilage 5711 535| 4.133| a387| -1.48
15 | Industrial Area | 0423] o040 1.837] 1.72] 1.3

16 | Infrastructure Building |  0.969 |  0.91 1.725] 1.62] o7

17 | Waterbodies 0.484 0.45 0572 o054] 009 |
18  Stream / River 2.194 2.06 2715| 2.54 0.49
19 | Canal 0.030 0.03 0.127 | 0.12 0.09
20 | Highways 0.573 0.54 0.964 | 0.90 036 |
21 | Kacha Road 0.329 0.31 0.853 | 0.80 049 |
22 | Ore Carrier Belt 0.070 0.07 1.421] 1.33 1.26

Total 106.703 | 100.00 106.703 | 100.00 NIL

From the LULC map, it could be seen that major portion of the buffer area is
covered by fallow land and monopolizes throughout the buffer area with intermittent
presence of land parcels delineated as crop land. On the other hand, the northemn
and eastern periphery of the buffer area is observed with open mixed forest with a
small patch of dense forest cover at the eastern periphery. Scrub land is cbserved as
small and scattered land parcels among the fallow land and at the foothills in the
eastern part of the buffer area. Similarly, degraded forest cover is seen in the
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northem part and in the nnnh-aast'am part of ML boundary along with a small pal::h'

of sparse forest cover. General condition of LULC implies that the buffer area is
endowed with agricultural land followed by forest cover,

From the map, majority of the buffer area could be observed with “fallow” land
and seen with large tract of crop land in the southem part growing towards the
central part of the buffer area. The crop land is seen closely affined to a minor
stream that is flowing from north and joining with a major stream, River Ghagra, in
the southern part of the buffer area. Spatial extent of “agriculture” category - fallow
and crop land - is estimated as 45.52 sq.km representing 42.67% of the buffer area.

In similar fashion, “forest cover” is seen in the northern and eastern parts of
the buffer area, mostly open mixed forest. Presence of a small patch of dense forest
cover is seen in the eastemn periphery and small area of sparse forest cover is seen
in the westemn parl. There are also mining activities and few land parcels of
infrastructure buildings observed in the buffer area. Presence of ore carrier belt
starting from the mining area in the lower part of the buffer area is also delineated.
Spatial extents of these categornes such as forest cover (34.55 sq. km) and mining
and dump area 4.011 sq. km) are estimated from the LULC map. Forest cover
represents 32.37% of the buffer area. Agriculture and forest cover are the
predominant LULC covering 75.04% of the area.

Mo evidence of mining operation is interpreted in the buffer area during this
period. Because of the nature of distribution of LULC, care must be taken to see
minimal influence on these LULC while undertaking any industrial and allied activities
including “mining” activities in the buffer area.
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LULC pattern within the Mining lease (ML) area

L

The satellite image of Mining lease (ML) area of Pakri Barwadi Coal Mining
Project NTPC (PBCMP) is shown in Figure 17.

Figure 17 - LISS |V data of the Mining Lease area - April 2022

For change detection in LULC categories, spatial pattern delineated using
historical LULC data of 2019 (Figure - 18) is compared with recent LULC data
(Figure -19), which is discussed in the Table 6.
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Figure 18 - LULC Map of the Mining Lease area —April 2019
{Source: LULC map from 2019 report by Geosensing Information Pvt. Ltd., Chennai)
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Figure 19 - LULC Map of the Mining Lease area —April 2022
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The LULC maps showing spatial pattgm of LULC categories (Figure - 19)
reiterated the similarity in their presence with that of LULC map of previous period —
2019 (Figure - 18). Significance of the LULC of the current period (2022) is the
presence of mining activity in two parts of the ML - one in the northem part and the
other on eastemn part. This has certainly caused changes in the LULC but has not
shown much influence on the nearby land parcels that are in the ML. Paris of
degraded forest and open mixed forest in the northem part of the ML is delineated as
mining area and similarly, degraded forest cover in the eastem part. Some fallow
land near the mining area has changed and left as "barren”.

The majority of the land use within ML is delineated as “fallow™ and “crop” land
representing 38.13% of the total 39.512 sq. km (Table - 6).

Table 6 - LULC units within ML area and their Spatial Extent

LR, = - ¥ TOOW o ey,
A g Tl

N, e e i i, i P A it o T i - (2019-

3.060 7.74 2.461 6.23 -1.51

01  Crop

02  Fallow 20694 5744 | 12607 | 31.91 | -2553
03 | Trees/ Plantation | 0.287 0.73 | 1328 | 285 | 212
04 | Sparse Mixed Forest | 0.248 | 0.63 1544 | 391 | 328
05 | Open Mixed Forest | 2.382 6.03 1.914 484 | -1.19
06 | Degraded Forest 0851 | 2.15 1.811 458 | 243
07 | Land with Scrub 0.901 228 2.362 598 | 370
08  Barren / Rocky/

' Stony Area 1.806 4.57 2.374 6.01 | 1.44
09  Mining Area 1.660 4.20 2.104 | 5.33 1.13
10 | Dump Area | D.823 2.08 1.721 4.36 228
11 | Processing Area 0.152 0.38 1.642 4.16 3.78
12 | Village 2608 | 6.83 1.726 4.37 -2.46
13 | Industrial Area 0.086 | 022 1.721 4.36 4.14
14 | Infrastructure Building | 0.269 | 0.68 0.825 2.09 1.41
15 | Waterbodies 0.328 | 0.83 0.419 1.06 0.23
16 | Stream / River 0608 | 1.54 0.645 1.63 0.09
17 | Highways 0335 | 0.85 0.619 1.57 0.72
18  Kacha Road 0.314 | 0.79 0766 | 194 | 1.15
19  Ore Carrier Belt 0.010 0.03 1.123 | 284 | 281

| Total ' 39,512  100.00 39512 10000/ NIL |
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Such changes may be well quarsiuud by comparing the spatial extent of
“agriculture” and “forest cover” existed during previous period with the recent period.
Agriculture area cumulatively showed 38.14% of the ML area showing 27.04%
decreases during 2022, which is nearly 10.68 sq. km. Likewise “forest cover showed
2.62 sq. km increase in area during 2022 when compared the cumulative area of
forest cover during 2019. At the same time, mining and dump area covers an area of
3.825 sq. km during 2022, which is about 2.483 sq. km during 2019. Mining and
dump area covers 3.335 sq. km representing nearly 9.68% of the ML area. Barren
area near the mines, which is used for transport and other allied purposes, is around
1.84 Sg.km in excess of the previous period. The recent satellite data has shown
presence of mining area and relative increase in barren area in the stating phase of
degraded forest and parts of open forest along with few parcels of fallow land within
the ML. Such time series comparison would highlight not only the gquantum of such
changes in LULC but alsc assist in environmental impact asml and feasible

mitigation measures in the ML and its environment.
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Conclusion & Recommendations ,

Conclusion

In the present study, land use/ vegetation cover mapping has been carried out
based on IRS-R2 L4FMX satellite data of year, 2022 in order to generate the
database on land use/ land cover in Pakri Barwadi Coal-field for monitoring the
impact of coal mining on land environment. The land use/cover data will help in
assessing the land restoration status as well as for formulating the mitigation
measures required, if any.

Study reveals that the total area in 10 km buffer zone of settlements which
includes rural, infrastructure building and industrial settlements in the Pakri Barwadi
Coal Mining Project NTPC (PBCMP) covers an area of 49.48 sq. km (7.94%).
Vegetation cover, which includes dense mixed forests, sparse mixed forast, open
mixed forests, degraded forest, trees/plantation and forest blank, covers an area of
308.782 sq. km (49.57%). The analysis further indicates that total agricultural land
which includes both crop and fallow land covers an area of 234.B99 sq. km
(37.71%). The mining area which includes coal quarry, advance quarry site, barren
OB dump and coal dump covers 11.418 sq. km (1.83%). Surface water bodies,
canals, dam and stream/rivers covered an area of 15.979 sq. km (2.56%).

As the mining activities are progressing at a faster rate, the process of
reclamation and restoration of the mined out areas need to be enhanced for geo-
anvironmental protection and social benefits.

Recommendations

Keeping in view the sustainable development together with coal mining in the
area, it is recommended that similar study should be camied out regularly at an
intarval of two-three years to assess the impact of coal mining on land use pattem,
vegetation cover and biodiversity assessment in the coalfield to formulate the
remedial measures, if any, required for mitigating the adverse impact of coal mining
on land environment. Such regional study will also be helpful in assessing the
environmental degradation/ upgradation carried out by different industries operating
in the coalfield area. F "muﬁ:u =
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PAKRI BARWADIH COAL MINES, NTPC Ltd.

FUGITIVE DUST MONITORING REPORT

October-22
Sl. No. Date Station Result Norms
01.10.2022 . 343 600 ug/m3
[ 5 O b 377 600 ug/m3
05.10.2022 219 600 ug/m3
2 710202z | Road 236 500 ug/m3
06.10.2022 248 600 ug/m3
3 T Ioaoz02z |Vaste Dump 229 600 ug/m3
08.10.2022 . 263 600 ug/m3
4 50.10.2022 | °P @il Dump 295 600 ug/m3
09.10.2022 241 500 ug/m3
5 31102022 |Workshop 252 500 ug/m3
[ S Drilling Location S 500 v
22.10.2022 B 371 600 ug/m3
13.10.2022 378 500 ug/m3
T e | Ve Hagar 405 600 ug/m3_|
November-22
Sl. No. Date Station Result Norms
01.11.2022 369 600 ug/m3
1 511700 [FXcavation Area 378 600 ug/m3
02.11.2022 246 600 ug/m3
* inaigo | hea 252 600 ug/m3
03.11.2022 . 287 600 ug/m3
3 Tiyaizos |WasteDump 265 600 ug/m3
04.11.2022 | 292 600 ug/m3
4 is1130zz |oP=ollOump 284 600 ug/m3
05.11.2022 | . 243 600 ug/m3
S 19.11.2022 256 600 ug/m3
¢ | 06112022 | . 371 600 ug/m3
I D | e 366 600 ug/m3
07.11.2022 a17 600 ug/m3
7 31113023 |°S Area (Village Nagari) 436 600 ug/m3
=
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December-22

Sl. No. Date Station Result Norms
01.12.2022 . 352 600 ug/m3
1. [T i61a000 | vetionAres 349 600 ug/m3
02.12.2022 258 600 ug/m3
. 17.12.2022 |Haul Road 237 600 ug/m3
3 03.12.2022 241 600 ugma
18.12. ey 229 600 ug/m3
04.12.2022 , 246 600 ug/m3
P [ Sietansy | OF R ump 754 600 ug/m3
05.12.2022 | 263 600 ug/m3
5 20122022 |WorkShop 256 600 ug/m3
06.12.2022 | . ; 282 600 ug/m3
® 21122022 |°"lingLocation 274 600 ug/m3
07.12.2022 [ ., 396 600 ug/m3
A s e e 372 600 ug/m3
January-23
5l. No. Date Station Result Norms
02.01.2023 371 600 ug/m3
- 16.01.2023 i 365 600 ug/m3
03.01.2023 264 600 ug/m3
2 17012028 | v Roac 274 600 ug/m3
04.01.2023 . 234 600 ug/m3
8 1eo120z 245 -' mi%
05.01.2023 , 281 600 ug/m3
* [Tigeraes [°noh DM 277 600 ug/m3
. 06.01.2023 | 254 600 ug/m3
2 20.01.2023 Shop 238 600 ug/m3
07.01.2023 |_ \ 374 600 ug/m3
® 21012023 | "ingLocation 358 600 ug/m3
: 08.01.2023 | 381 600 ug/m3
A 22012023 | 396 600 ug/m3
V-
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February-23

5l. No. Date Station Result Norms
Y —— |
2 [O0000 ]nn | emu
[ N Sl =
= 23| itund
o R e [
g Lo
A A -

March-23

5l. No. Date Station Result = _Hurrll15._
|6 05 07 maton Ares S 6o0ugins
2 7 a3g0zs ! Rosd 75 [ eveims
3 [ivossnya|Westebum 267 soougims
O T i B sy
5 o oa 205 [WorkShos .
6 ig;iﬁii Drilling Location :‘E E:ﬁﬁ:
7 [ oo [PoAeaWilseeNagar) Z:ﬁ—
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Form 59
[See rules 115 (2)]
Pollution Under Control Cerdificate |,
Authonsed By
Governmeant of Jharkhand
Date 02/01/2023
Time 14:09:26 PM
Validity upto 01/07/2023

Cemificats 5L Ma, JHOO4000B0016673
Registration Mo, JHOZBF1593
Date of Regstration 30/5epf2015
boneh & Year of Manufacihring May-2015
“alid Mokile Numbear 1
Emigsion Marms BHARAT STAGE III
Fual DIESEL
PUC Code JHOO40008
GETIN
Foes Rs.300.00
(GST to be paid extra as applicable)
MIL chservation Mo
Vehicle Photo with Registration plate
60 mm x 30 mm
Measured Value
Pollutant (as Units (as
Sr. No. applicable) applicable) Emission limits ['ul:tt:';tI :‘::?Iﬂll
1 2 3 4 5
Carbon Monaoxide (C0) percentage (%)
Idling Emissions
Hydrocarbon, (THC/HC) PR
co percentage (%)
High idlimg
ol RPM RPM 2500 + 200
Lambda = 1 £ 0.03
Smoke Density RATIE BEISTpAon 1/metre 2.45 2.25

coefficient

This PUC certificate is system generated through the national register of motor vehicles and does
not require any signature.

Mote - 1. Vehicle owners to fink their mobila numbers to registerad vehicle by logging to hitps:Vpuc. parivahan.gow.in

Authorised Signature with stamp of PUC operator
0mm x 20 mm
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Form 59
[Se= rules 115 (2]]
Pollution Under Control Certificate f
Authorised By
Govesnmant af Jharkhand
Date : 05/01/2023
Time P 15:59:22 PM
Validity upto : 04/07/2023
Cartficate 5L, No : JHOOS000800 16924
Regisiratbon Mo : JHO1DH1641
Date of Registration i 29/SepSf2014
Manth & Year of Manufactunng ! Sugust-2014
‘alid Mobile Number : e RREE
Emisasan Morms E BHARAT STAGE III
Fusl : DIESEL
PUC Coda 5 JHOD40008
GSTIM -
Feas t R 300.00
{GST to be paid extra as applicable)
MIL obsaratian . Ma

Vehicle Photo with Registration plate
60 mm x 30 mm

Pollutant (as Units (as Measured Value

5r. No. Emission limits {[upto 2 decimal
applicable) applicable) ol )
1 2 3 4 5
Carban Monoxide (C0O) percentage (%)
Idling Emissions
Hydrocarbon, (THC/HC) ppm
o percentage (%)
High idling
aivisslcie EPM RPM 2500 + 200
Lamibida . 1 %0.03
; Light absorption
Smoke Density cosfficient 1/metre 2.45 2.28

This PUC certificate is system generated through the national register of motor vehicles and does
not require any signature,

MNote : 1, Vehicle owners to link their mobile numbers to registered vehicle by logging 1o hitps.Vpuc. panvahan.gov.in

—

Authorised Signature with stamp of PUC operator Pl
T4 TAR [ NAVIN KUMAR

&0mm x 20 mm

9 T e ) | G (ENT MCMT)
refiiE? Polds WTPC Limited
whTn W T | O MeaG PROUECTE
FATEATT | Hazanbag



| |
Form 59
[Sea rules 115 (2)]
Pollution Undeg Control Cerificate .
Authorised By
Government of Jharkhand
Date 05/01/2023 ”"’f"",’lﬂ-ff 1i
Time 15:47:35 PM Ly
Validity upto 04/07/2023

Cartificata SL. Mo, JHO0400080016917
Fiegisiration Mo JHO1DHOBBO
Drate of FRegistration 29/5ap/2014
Manth & Yaar of Manufscturing August-2014
Walid Mobde Numiber sesrebERS
Emisaion Naorms BHARAT STAGE III
Fusd DIESEL
PUC Coda JHOD40008
GETIM
Frees Fs.300.00
(GST to be paid extra as applicable)
MIL cbservation Mo
Vehicle Photo with Registration plate
60 mm x 30 mm
Measured Value
Pollutant (as Units (as
5r. No. 1 Emission limits {upto 2 decimal
applicable) applicable) places)
1 2 3 & 5
Carbon Monoxide [C0) percentage (%)
Idling Emissions
Hydrocarbon, (THC/HC) ppm
Co percentage (%)
High iidling
e i RPM RPM 2500 = 200
Lambda = 1 £ 0.03
Smoke Density LML SIS i 1/metre 2,45 2.38

coefficient

This PUC certificate is system generated through the national register of motor vehicles and does
not require any signature.

Mote ; 1. Vehicle owners to link their mobile numbers to registered vehicle by logging to hitps_//puc. parivahan.gow.in

Authorised Signature with stamp of PUC operator
S0mm x 20 mm

P e
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Form 59
[See rules 115 (2]
EBollution Under Control Certificate '
Authorsed By
Government of Jharkhand
Date 1 22/12/2022
Time : 13:48:39 PM
Validity upto : 21/06/2023
Carbficales SL. No JHOO0400080016184
Ragistration Mo, JHO1AXO799
Drate of Regstraton 04/an/2013
Monith & Year of Manufaciunng MNovembaer-2012
Valid Mobis Mombsr 02000 p e *E555
Emission Marms BHARAT STAGE 11
Fued DIESEL
PUIC Coda JHOO40008
GSTIN
Fres Rs.1.20.00
(GST to be paid extra as applicable)
MIL observaticn Mo
Vehicle Photo with Registration plate
60 mm x 30 mm
Measured Value
Pollutant (as Units (as £ s i
5r. No. applicable) applicable) Emission limits (upto 2 decimal
places)
1 2 3 # 5
Carbon Mongxide [CO) percentage {%)
Idling Emissions
Hydrocarbon, (THC/HC) ppm
co percentage (%)
High idling
SriSsions RPM RPM 2500 = 200
Lambda 2 1+ 0.03
Smoke Density Light absorption 1/metre 2.45 2.35

coefficient

This PUC certificate is system generated through the national register of motor vehicles and does
not require any signature.

Mote | 1. Vehicle owners to link their mobile numbers to registarad vehicle by logging to

hitps:/fvahan_parivahan.gov.in

Authorised Signature with stamp of PUC operator
B0mm x 20 mm
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Form 59
[See rules 115 (2)]
Pollution Under Control Certificate ’ '
Authorised By
Government of Jharkhand
| Date : 22/12/2022
Time : 13:46:04 PM
Validity upto : 21/06/2023
Cartificate SL. Mo : JHOO400080016183
Reqgisiration Mo. : OROSAG3299
Date of Regisiration : 05/Aprf2011
Manth & Year of Manufacturing I January-2011
Walid Mabile Mumber : e OODS
Emission Mofms : BHARAT STAGE II1
Fusl ; DIESEL
PUC Codea : JHO040008
GETIM -
Fees H Rs.120.00
(GST to be pald extra as applicable)
MIL chsarsatan - Mo
Vehicle Photo with Registration plate
60 mm x 30 mm
Measured Valus
Pollutant (as Units (as
Sr. No. applicable) appilcable) Emission limits (upto 2 decimal
places)
1 2 . 4 =]
Carbon Monaxide (CO) percentage (%)
Idling Emissicns
Hydrocarbon, (THC/HC) pRm
co percentage (%)
High idling
e et R PP FPM 2500 = 200
Lambda - 10,03
Smoke Density L Bsarption 1/metre 2.45 2,37
This PUC certificate Is system generated through the national register of motor vehicles and does
not require any signature.
Mote - 1. Vehicle awners to link thelr moabile numbers to registerad vehicle by logging to
hittps-\vahan, parvahan. gov.in

Authorsed Signature with stamp of PUC operator
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FAKRI BARWADIH COAL MINING FROJECT, NTPC LTD.

ENVIRONMENTAL MONITORING EQUIFEMENTS

@
g

Name of Equipment

Mo. of Equipments

Respirable dust sampler

Fine Dust Sampler

High Volume Sampler

Continuous AAL Monitoring Station

Continuous AAQM PMuo Analyzer

Noise Level Meter

Telemetry Piezometer

Telemetry Ground Water Level Meter

= b R s e

T I I S

Meteorological Station

=
o

pH, TDS, EC Handy Meter

Amblent Alr Quality Monitoring

o

SElE THIT | NAVIN KUMAR
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P RS NTPE Limited
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Contin

Ambient Air Quali

Monitoring Station.

CAAQMS Online Monitoring System installed at Site Office, the monitoring system is monitoring
the parameter like PMy,, PM;:, SO; & NO,. The real time data is generating continuously and

transferring to JSPCB server,
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SLM 100 - Nolse Monitor

Two (02) nos. Piezometers inside the mine premises with continuous automatic

data recorder
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The project has installed Four (4) nos. water flow recorder in & around the project
area with continuous automatic data recorder for monitoring of the ground water
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pH, TDS & EC Meter
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NTEC N T PC Limised
' Pakri Barwadih Coal Mining Project
Ral. No: 1040PBCMPMINZ01T/114 Date: 20.04 2017
OFFICE ORDER No 23A | 2017

Further to the office order regarding the reconstitution of Environment Management
Cell for Pakribarwadih Coal Mining Project. the following enclosed structure shall
function for the Environment Management with immediate sffect for the
Pakribarwadih Coal Mining Project
The cell is responsible for
1, Compliance of statutory conditions given in the Environment , Forest Clearance
groundwater clearance etc.
E.MHMNWMHIMMHHWH
betterment of the emvironment.
3. Submit the statutory compliance reports
4. Qrganize Environmant awareness programs.
5. implement the innovative measures for the snvironment protaction
6. Documentation etc

This issues with the approval of the compatent authority.

¥ s
All HODs - For Kind information please.
Concarmed axecutives.
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PAKRI BARWADIH COAL MINING PROJECT OF NTPC

Amount [In Bs.)

Purpose of Expense

Coir Mating, Gabion Box, Retaining Wall, Garland Drain,
settling Pit and its Maintainance

Dozer Operator Salary, HSD Cost and Maintainace charge

3687293.45

Permanent Sprinkler

Water tonker and its maintenance

41358982.83

Annual Maintenance Confract of Instruments

33465670.00

Environmental Monitoring (AAG, Water, Nokse alc.)

2441932.00

2742400.00

106%000.00

0.00
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PAKRI BARWADIH COAL MINING PROJECT OF NTPC

i R ST TR iy T e P

-
-
= -

Coir Mating, Gabion Box, Retaining Wall, Garland Drain,
Settling Pit ond its Maintainance

S5INO Purpose of Expense

Amount (in Rs.)

Permanent Sprinkler

Dozer Operator Salary, H5D Cost and Maintainace charge

8443390.00

Water tanker and its maintenance

Annual Maintenance Contract of Instruments

33734029 .83

337321500

2 |Environmental Monitoring [AAG, Water, Noise elc.)
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r : il 02/24 DLF Colony
Pankaj Dhingra & Co) R
CHARTERED ACCOUNTANTS Email : capde2010E@g mail.com

Ph. No 01262-254634

Mobile : +91-9215380381/82

TO WHOM 50 EVER IT MAY CONCERN

Based on our examination of the books of accounts and records, as produced before us for
verification, of Thriveni Sainik Mining Private Limited {“the Company”) having its registered office at
7th Floor, Corporate Tower, Ambience Mall, NH-8, Gurgaon, Haryana-122001, we hereby certify
that the Company has incurred expenditure towards environmental expenditure for its project NTPC
LTD-PAKRI BARWADIH COAL PROJECT, BARKAGOM from April 2021 to March 2022 is Rs 926.43
Lakhs [ Rupees Nine Hundered Twenty Six Lakhs and Forty Three Thousand only) as per details given
in Annexure 1

This certificate has been provided at the request of the Company s not intended for general
circulation or publication

The above figures are true and correct as per documents and infarmation provided to us for our
verification,

For PANKAJ DHINGRA & Co.

M. Mo, 510815
UDIN : 22510815A0MITT4220

Place : Rahtak
Date : 25.07.2022
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Pankaj Dhingra & Co! SRl e

CHARTERED ACCOUNTANTS Email : capde2010@gmail.com
Ph. No 01262-254634
Mobile : +91-9215380381/82
Annexure 1
PAKRI BARWADIH COAL MINING PROJECT OF NTPC
Environmental Expenditure for the FY (April-2021 to March-2022)
5l MO Purpose of Expense u“:':: .
[A) For dump slope stabilization
i Coir Mating, Gabion Box, Retaining Wall, Garland Drain,
settling Pit and its Maintainance
151.14
2 Dozer Operator Salary, HSD Cost and Maintainace charge
{B) For dust suppression
1 Permanent Sprinkler
= 564.12
2 Water tanker and its maintenance
(C) Environmental Monitoring
1 Annual Maintenance Contract of Instrumeants
70.32
2 Environmental Monitaring (AALL, Water, Noise etc.) |
(D} Nursery development and plantation 21.77
(E} Environment Staff Salary 30.69
(F) Water treatment & ETP Maintainace 4571
(G) Certification 0.85
(H) Scientific Study 4.63
(1) Water Recharge Measures 36.71
{1} Miscellaneous Expense 0.48
Total Amount 926.43
—
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A

GAURAV CHOPRA & ASSOCIATES

Ref MNo.

Date :DQ[D‘{-Iiﬂl

TO WHOMSOEVER IT MAY CONCERN

I hereby certify that | have examined the related documents for environmental
expenses incurred for TRIVENI SAINIK MINING PRIVATE LIMITED{PROJECT-
NTPC LTD,PAKRI BARWADIH COAL PROJECT BARKAGON) from April 2020 to
March 2021 which amounting to 9,74,54,170/-(Nine Crore Seventy Four Lacs
Fifty Four Thousand and Seventy Rupees Only). These Expenses Consist of
following Annexure-A which is attached herewith.

FOR GAURAV CHOPRA & ASSOCIATES

GAURAV CHOPRA

(M. NO- 418565)
L e

TEH AR | NAVIN KUMAR
T ATTSE e DEDA| | DO |ENET MSNT)
ronalt PR WTPE Limited
e a4 e e DAL o PROECTY
ELATATRTT [ Haesnbag

UDIN: 21418565AAAABO8898

104, AKS Hﬂghts?m E? 1ﬂth Sldapura C Road, Jodhpur (Raj.)
1. 0291-2641122, 94144-98356

Emall - qauravchopraca@gmail.com



___Environmental Expenditure for the FY (April-2020 to March-2021)
Purpose of Expense Amaunt (in Rs.)
(&) For dump slope stabilization
 |Coir Mating, Gabion Box, Retaining Wall, Garland Drain,
Settiing Pit and its Maintainance
28.984,191.42
2 |Dozer Operator Salary, HSD Cost ond Maintainace charge
For dust suppression
| |Permanent Sprinkier
- ok 43,973.8146.49
2  |Water tanker and its maintenance
|(€) Environmental Monitoring
1 |Annual Maintenance Contract of Instruments
7.817.473.30
2 |Environmental Monitoring [AAQ. Water, Noise elc.)
(D) Nursery development and plantation 6.568.550.42
(E) ﬁﬂmmm 7.384 800.00
|(F) Water treatment & ETP Maintainace 2.118.350.00
[(G)Certinication 468,900.00
138,088.00

R
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CA

GAURAV CHOPRA & ASSOCIATES

Ref. No. Date : 261 , 2020

TO WHOMSOEVER IT MAY CONCERN

I'hereby certify that | have examined the related documents for environmental
expenses incurred for TRIVENI SAINIK MINING PRIVATE UMITED(PROJECT-
NTPC LTD,PAKRI BARWADIH COAL PROJECT BARKAGON) from April 2019 to
March 2020 which amounti ng to 16,20,82,483/-(Sixteen Crore Twenty Lacs
Eighty Two Thousand Four Hundred Eighty Three Only). These Expenses
Consist of following Annexure-A which is attached herewith.

FOR GAURAV CHOPRA & ASSOCIATES

(M. NO- 418565)

UDIN: 20418565AAAAAT5479 e
T FHIT 1 NAVIN KUMAR

9 WU VTR O] | DOM [ENYT RGMT)
dtal Pt NTPE Limited
i e e[ Crull MRIkG MEOUECTE
FTiET ¢ Hazaripag

104, AKS Heights 9th & 10th Sardapura C Road, Jodhpur (Raj.)
ontact No. 0291-2641122, 94144-98356
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| 51 NO Purpose of Expense Amount (in Rs.)
[(4) For dump siope stabilization
Loir Mating. Gabion Bax, Rataining Wall, Garand Drain, Setting
:P- -::::I its Maintainance 73,099 492.70
2 |Dozer Operator Solary, HSD Cest and Maintainace charge
(B) For dust suppression
| |Permanent Sprinkler
Water tanker and its maintanonce SRR
ECJ Environmental Monitoring
| __lAnnual Maintenance Contract of Instruments 5391 214.70
2  |Environmental Monitoring [AAQ, Water, Noise et ]

[(D) Nursery development and plantation 5,444,338.00
E] Environment Staff Salary 7.741,440,00
F) Waler reatment & ETP Mainlainace 3.462.742.00
G)surface Runoff Recharge 3.100,000.00

Itﬂ}zmninn 1.950,799 88

376.702.20

4 et
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GAURA‘H’ lFHﬂPHA & ASSOCIATES

Date : 2 ﬁ[nﬂjgnﬂ

TO WHOMSOEVER IT MAY CONCERN

| hereby certify that | have exa mined the related documents for environmental
expenses incurred for TRIVENI SAINIK MINING PRIVATE LIMITED(PROJECT-
NTPC LTD,PAKRI BARWADIH COAL PROJECT BARKAGON) from April 2018 to
March 2019 which amounting to 11,62,03,3 15/-{Eleven Crore Sixty Two Lacs
Three Thousand Three Hundred Fifteen Only). These Expenses Consist of
following Annexure-A which is attached herewith.

FOR Gaurav Chopra & Associates

(M. NO- 418565) gl

0
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UDIN- 19418565AAAAA04381

104, AKS Heights 9th & 10th Sardapura C Road, Jodhpur (Raj.)
Email : gauravchopraca@gmaill.com
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or the FY (April 2018 fo Me

Amnuni {in Rs.)

5INO | ____Purpose of Expense
[{A) For dump slope stabilizalon
 |Coir Mating, Gobion Bax. Retaining Wall, Garland Drain, Seffing
P ond It Maintoinaonce 473 76.3%6.40
2 |Dozer Operalor Saiary, HS3DCost and Maintainace charge
m For dust suppression
I |Permanant spankied 4,87 49 865 45
2 |waoter tonker and its maintenance <
(] : .
I |Annuol Moinlenonce Confroct of instrumeants 74 1844700
2 |[Ervvironmental Mnl'nmmg [AAG), Wober, Noise efc.)
. s prmen . 1 7.08.899.00
&4.12.000.00
3447 729.00
7.35.076.00

I,52741.72
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PAKRI BARWADIH COAL MINING PROJECT OF NTPC
Environmental Expenditure for the FY (April 2017 to March 2018)
5INO | Purpose of Expense Amount (in Rs.]
{A) For dump slope stabilization
| Colr Maling. Gabion Box, Relaining Wall, Garland Drain, Setting
Fit and ils Maintainanca
77.304,.660.54
2  |Dozer Operatar Salory, HSD Cost and Maintainace charge
(B) For dusf suppression
| |Parmanent Sprinkler
2 |Water lanker and its maintenance SIS
(€} Environmenial Monitoring
1 __|Recalibration of Instruments / equipments
2 |envirenmental Monlloring [AAG, Water, Noise eic.) SaaR
{(D) Nursery development and plantafion 1,033,287 .00
\(E) Environment Stalf Salary 2.517.864.00
\(F) Waler reatment & ETP Maintainace 727,490.00
Total Amount e 108.421,226.90
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A C G C & Associates

Chartered Accountanis

104, Aks Heights th & 10th Sardarpura, 'C’ Road, JODHPUR (Raj)
Contact No. ; 0291-2641122 8772501864, 8414488356
E-mail: acgcassociates@@gmail.com
Website : www.acgcassociates.ical.org

Ref. No. pate 23103 [2.018

TO WHOMSOEVER IT MAY CONCERN

| hereby certify that | have examined the related documents for environmental
expenses incurred for TRIVENI SAINIK MINING PRIVATE LIMITED(PROJECT-
NTPC LTD,PAKRI BARWADIH COAL PROJECT BARKAGON) from May 2016 to
March 2017 which amounting to 3,47,65,165/-{Three Crore Forty Seven Lacs
Sixty Five Thousand One Hundred Sixty Five Only). These Expenses Consist of

fallowing Annexure-A which is attached herewith.

(M. NO- 418565)
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