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Jugal Bhagat

From:
Sent:
To:
Subject:

Attachments:

Dear Sir,

Praveen Anant

Saturday, May 30, 2020 2:52 PM

‘roez.bsr-mef@nic.in’; 'suresh.pasupuleti@gov.in’

EC Compliance Oct19-Mrach20 for Talabira-1 Opencast Coal Mine, Distric
Sambhalpur

EC Compliance Oct19-Mrach20 for Talabira-1 Opencast Coal Mine.pdf

We are submitting herewith compliance report for Oct 19 to March 2020 for:

e Environment Clearance no J-11015/58/2009-IA.Il dated 08.11.2011 for Talabira-1 Opencast in district
Sambhalpur, Orissa and same is being uploaded on PARIVESH portal also.

Hope you will find this in order and suffice for the compliance requirement please. Thanking you.

Sincerely,

For, Raipur Energen Limited

A Subsidiary of Adani Power Limited



adani

Power
Ref: REL/Talabira-1/MoEF&CC/2020/May-1 Date: 30/05/2020

To

The Regional Officer,

Ministry of Environment and Forest & Climate Change
Easteren Regional Office, A/3, Chandrashekhapur,
Bhubaneshwar- 751023

Subject: Submission of six monthly compliance status of environment clearance no J-
11015/58/2009-1A.11 dated 08.11.2011 and its amended, dated on 16.04.2015 for Talabira-1
Opencast Coalmine Project at village Kinda, Tehsil Rengali, District Sambalpur Odisha for the
period of Oct'2019 to Mar'2020.

Ref: Environment clearance no J-11015/58/2009-IA.1l dated 08.11.2011 for Talabira-1 Opencast
Coalmine

Dear Sir,

With reference to the above, please find enclosed six monthly compliance status of environment
clearance for the period of October 19- March 20. We hope you will find this satisfactory and
in line with requirement.

Thanking You,
For, Raipur Energen Limited (A subsidiary of Adani Power Limited)

» //
\ﬂ)/

(Authorized Signatory)

Enclosures: As above

CC.

1. Member Secretary, Central Pollution Control Board, Parivesh Bhavan, East Arjun Nagar,
New Delhi- 110032

2. Member Secretary, Odisha Pollution Control Board, A/118, Nilakantha Nagar, Unit - VI,
Bhubneshwar, Odisha 751012

Raipur Energen Limited

(Formerly Known as GMR Chhattisgarh Energy Limited) Tel +9179 2656 7555
Adani Corporate House Fax +9179 2555 7177
Shantigram, S G Highway info@adani.com
Ahmedabad 382 421 www.adani.com

Gujarat India
CIN : U40108KA2008PLC0O47974

Registered Office: Skip House, 25/1 Museum Road, Bangalore Karnataka — 560025, India



Talabira -1 Coal Mine Project

Status of Half yearly Compliance w.r.t Environmental Clearance
No. J-11015/58/2009-IA.11 (M) dated 16" April 2015

(For the period October 2019- March 2020)

A. Specific conditions:

Sl. No.

Conditions

Compliance status

(i)

Production of coal shall not exceed 3.0 MTPA.

The project proponent shall obtain prior EC
for expansion in production beyond 3.0
MTPA.

Coal production from Oct’' 2019 to
Mar'2020 is Nil.

The coal production was 0.560, 0.156
and 0.270 Million Metric Tons (MT)
during FY 2015-16, 2016-17 and 2017-18,
respectively.

Thus, Complied.

(i) No coal washery shall be established without No washery has been established at

prior EC from this MOEF. Mine site till date.
Thus, Complied.

(iii) No fly ash shall be dumped into the de-coaled | No fly ash is dumped into the de-coaled

voids without prior approval of the MOEF. voids till date. No fly ash will be dumped
without prior approval from MoEF & CC.
Thus, Complied.

(iv) The embankment shall be stabilised with As per initial EC dated 08/11/201M,
stone pitching on the reservoir side and originally issued to M/s Hindalco
compacted and plantation using a mix of Industries Ltd, embankment related
native species shall be developed. Additional | activities have already been executed by
safety and protection measures including the prior Mine Allottee (M/s Hindalco)
continued operation of high capacity pumps under the guidance of DoWR, Odisha.
shall be in operation to prevent mine
inundation. Prior approval of disaster The embankmentis of 1.92 Km length and
management plan shall be obtained. 1.5 m height and 10 m wide at the top and

3 m above the HFL of Hirakud Reservair.
The embankment has been stabilised
with side-sloping on either side and
plantation using a mix of native speciesis
developed.
There is a provision of high capacity
pump for de-watering.
The disaster Management plan is in place
and submitted to Directorate of Mines
Safety also.
Thus, Complied.

(v) Top soil, if generated, should be properly After taking over by GMR, Topsoil of

stacked with proper slope at earmarked dump
site (S) with adequate measures and shall be
used for reclamation and development of
green belt and for reclamation of back filled
quarry should be used for reclamation and

8,000 Cubic Meter had been spread
over the external dump slope to
facilitate Bio-reclamation and 12,000
Cubic Meter has been conserved in
external Top soil dump and 8,925 Cubic
meter has been preserved and properly




Sl. No.

Conditions

Compliance status

rehabilitation of mined out areas within a year
of generation.

stacked in internal top soil dump up to
315t March 2018. Reclamation of back
filled quarry and rehabilitation of mined
out area will be done as per approved
mine closure plan.

No generation of top soil from mine
since April’ 2018 as mining operations
were suspended.

Thus, Complied.

(vi) The entire OB generated in the expansion OB generated by prior allottee was
project shall be back filled and reclaimed and stacked in three external dumps (Dump-
stabilized with plantation using a mix of 1, Dump- 2 & Dump- 3). Mine closure
species found in the reserve forests in the activities such as back filling, reclamation
buffer zone. Monitoring and management of & stabilization with plantation will be
the existing reclaimed dump site shall done as per approved Mine Plan & Mine
continue until the vegetation becomes self- closure plan and status of compliances
sustaining and no dumping of OB on will be submitted to the Ministry of
reclaimed dumps shall be permitted. Environment & Forests and its Regional
Compliance status shall be submitted to the Office located at Bhubaneswar on yearly
Ministry of Environment & Forests and its basis.

Regional Office located at Bhubaneswar on
yearly basis. Thus, Complied.

a Catch drains and siltation ponds of Catch drains of average width 2.5 m and
appropriate size shall be constructed to arrest | length 2.9 Km had been constructed and
silt and sediment flows from soil, OB and maintained along the toe of OB dumps.
mineral dumps. The water so collected shall Water is collected in mine sump which is
be utilized for watering the mine area, roads, being utilized for water spraying in mine
green belt development etc. The drains shall area, roads, green belt development etc.
be regularly de - silted and maintained The drains are cleaned before every
properly. Garland drains (Size, Gradient & monsoon and maintained properly.
Length) and sump capacity shall be designed
keeping 50% safety margin over & above the Garland drains & sump capacity are
peek sudden rain fall and maximum discharge | designed by taking factor of safety 2.0
in the area adjoining the mine site. Sump to deal with the sudden rain fall. There
capacity also provide adequate retention are no adjoining mines.
period to allow proper settling of silt material.

Thus, Complied.

(viii) Dimension of the retaining wall at the toe of Retaining wall at the toe of the dumps
the dumps and OB benches within the mine and OB benches within the mine to
to check the run-off and siltation shall be check the run-off and siltation is done by
based on the rain fall data. prior allottee. Maintenance & periodic

repair of retaining wall has been
undertaken by Raipur Energen Limited
(Erstwhile, GMR Chhattisgarh Energy
Limited).

Thus, Complied.

(ix) Mist type water sprinkling system shall be There is no conveyor system in Talabira-1
provided to check fugitive emissions from mine. Mine operations are temporarily
conveyor system, haulage roads, transfer suspended.
points etc. Water sprinkling (Fixed & Mist During mine operation, mist type mobile
type, mobile) shall be regularly carried out tankers are used for water sprinkling
along the main haul roads. along haul roads, stock yards, transfer

points etc.
Thus, Complied.
(x) No blasting shall be carried out. No blasting practice is adopted in mine.




Sl. No. Conditions Compliance status
Thus, Complied.

(xi) A feasibility plan for transportation of coal to Feasibility plan for transport of coal to
the railway siding by closed overhead railway siding by closed overhead
conveyors shall be prepared and furnished to conveyor has been submitted by M/s REL
the MOEF within 6 months. after taking over the mine in April, 2015

Thus, Complied.

(xii) Area brought under afforestation shall not be | 37940 No’'s of additional saplings were
less than 137.905 Ha which includes planted by REL in addition to Green belt
reclaimed external OB dump area (45 Ha), area developed. Total 33.79 Ha within
backfilled area (60 Ha), along ML boundary, mining lease area is covered with
green belt (28.905 Ha) and top soil dump plantation. Back filling, Reclamation &
area (6.0 Ha) by using a mix of species found plantation work will be carried out as per
in the natural forests in the buffer zone in approved mine plan & mine closure plan
consultation with the local DFO / Agricultural | after exhaustion of coal in mine.
department. The density of the trees shall be
around 2500 plants per Ha.

Thus, Complied.

(xiii) A progressive mine closure plan shall be
implemented and OB generated during the Back filling in de-coaled void, reclamation
balance life of the mine shall be concurrently | & plantation work will be carried out as
back filled and the area reclaimed with a mix per approved mine plan & mine closure
of native species and at the end of mine life plan.
the balance area 24.4 Ha of de-coaled void
shall also be reclaimed with the OB and the Revised Mining plan and mine closure
entire worked out area shall be back filled up plan submitted in October'’2016 was not
to ground level. There shall be no water bod approved.
created at the post — mining stage. The existing mine plan & mine closure

plan is already expired on 31.03.2018. .
As on date, company is not authorized to
take any activity related to mining in
mine, without approved mining plans
from Ministry of Coal for Talabira-1 mine.

(xiv) A conservation plan comprising for in-situ and | Conservation plan including plan for

ex-situ conservation of schedule | and Il,
Fauna found within the core & buffer zone
shall be implemented in consultation with the
State Govt. for the balance life of the project
and include a plan for habitat restoration at
the post mining stage and which also includes
a plan for development of 150 Ha of grass
lands for the elephants visiting the area. The
activities there under along with status of
implementation (including expenditure) shall
be regularly reported as part of the
compliance reports furnished to MOEF RO,
Bhubaneswar and also uploaded on the
company website.

habitat restoration at post mining stage
has been prepared which is duly approved
by Chief Wildlife Warden (CWLW).
Approved amount of Rs.257 Lacs has
been deposited with PCCF, Orissa for
implementation of above conservation
plan.

Conservation plan and status of
implementation were submitted to RO
MOEFC, Bhubaneswar and also uploaded
on our website.

Web-link: https://adanipower.com/Downloads

Approved plan, Approval letter of
conservation plan, payment letter for
implementation of conservation plan,
Screenshot of the web link was
submitted with previous compliance
report.
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Sl. No.

Conditions

Compliance status

Thus, Complied.

(xv) Regular monitoring of ground water level on A NABL accredited testing agency has
the quality shall be carried out by establishing | been appointed for monthly monitoring
a network of existing wells and construction of the ground water. It is being collected
of new piezometers. The monitoring for from the existing wells at the nearby
quantity shall be done four times in a year villages and also from piezometer
pre-monsoon (May), monsoon (August), Post- | installed in front of site office of Talabira-
Monson (November) and winter (January) 1 mine. Analysis of ground water is being
seasons and for quality in May. Monitoring of | done by NABL certified lab and report is
heavy metals including mercury shall be being submitted on quarterly basis to the
carried out and data furnished as part of the office.
compliance report. Data, thus collected shall
be submitted to the Ministry of Environment Photographs of Installed piezometer
& Forests and to the central Pollution Control | were submitted with previous
board quarterly and regularly uploaded on the | compliance report.
company website.

Environmental monitoring report for the
period of Oct'19 to Mar'20 are attached
as Annexure-1

Six month compliance report including
environmental monitoring report has
been uploaded on the company website.
Website Link:
https://adanipower.com/Downloads
Thus Complied.

(xvi) The extent of use of water in the mining Only stagnated water in the sump of
operations shall be reduced by recycling and mine is being used for mining operations
reuse. The company shall put up artificial and plantation.
ground water recharge measures for
augmentation of water resource if the water Water is contained in the pits within ML,
table shows a declining trend. The project which facilitates recharging the ground
authorities shall meet water requirement of water. Hirakud reservoir backwater is
nearby village(s) in case the village wells go adjacent to the mine. Hence, ground
dry due to dewatering of mine. Mine water to | Water table varies according to the level
be discharged into the Hirakud reservoir shall | of Hirakud reservoir back water. REL is
be treated to prescribed standards before supplying water to nearby villages by 6
discharge. no's of water tankers throughout the

year.

No water from mine is being discharged
to Hirakud Reservoir.

Thus, Complied.

(xvii) | Besides carrying out regular periodic health Periodic health check- up including
check-up of their workers, 10% of the workers | occupational disease and hearing
identified from workforce engaged in active impairment was done as per Rule 29 (b)
mining operations shall be subjected to health | of Mining Rules, 1955. There was no
check-up for occupational diseases and occupational disease and hearing
hearing impairment, if any through any impairment to any workers.
local/regional health institutions and the
results reported to the this ministry and to Thus, Complied.

DGMS.
(xviii) | For monitoring land use pattern and for post The land use analysis based on satellite

mining land use, time series of land use maps,
based on satellite imagery (on a scale of

imagery for core zone of the mine
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Compliance status

1:5000) of the core zone and buffer zone,
from the start of the project, until the end of
the mine life shall be prepared once in three
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.

including the land use of 10 km buffer
zone has been done for 2015 and 2018.
Land use analysis report is attached
herewith as Annexure- 2.

Thus, Complied.

(xix) | A detailed Final Mine Closure Plan along with
details of corpus fund submitted to the All the provisions of mine closure plan
Ministry of Environment & Forest which shall will be implemented after the approval of
be implemented from 2017-18. The time mine plan and mine closure plan as
period for reclamation shall be completed previous plan is expired on 1%t April, 2018.
within a year of completion of project. The
plan for habitat restoration plan for a
minimum period of five years (under the
MMDR Act) shall be under taken after
completion of reclamation in consultation
with and a joint inspection carried with the
state forest department.

(xx) CSR would be implemented in 8 villages - Budgetary provision of @ Rs 10/ Ton of
Talabira, Nua Khinda, Purana Khinda, Lapanga, | coal was kept. Total Expenditure made
Bhudiapalli, Matul Camp, Behara Munda and for CSR activities by REL (Since
Mundapara. Budgetary provisions at @ Rs. 10 inception- April'’2015 to Mar'2020) isRs 1,
per tonne of Coal should be made for CSR 42,88,914.00.
activities. The socio-economic development
of the villages shall be monitored over the life | Mine operations  are temporarily
of the project using UNDP. Human suspended since 1%t April’ 2018.
development indices and reported as part of
the report submitted to MOEF RO, Preliminary report on socio-economic
Bhubaneswar. development of the villages has been

Prepared and submitted with previous
compliance report.
Company shall be taking socio economic
development assessment in the area
every three years after the approval of
revised mining plan.
Thus, Complied.
B. General Conditions
(@) No change in mining technology and scope of | There is no change in mining technology
working shall be made without prior approval in mines.
of the Ministry of Environment and Forest.
Thus, Complied.

(i) No change in the calendar plan including Adhered to the mine plan.
excavation, quantum of mineral coal and
waste shall be made. Thus, Complied.

(iii) Four ambient air quality monitoring stations 5 numbers Ambient air quality

shall be established in the core zone as well
as in the buffer zone for monitoring PM10, PM
2.5, S02, NOx and heavy metals such as Hg,
Pb, Cr, As etc. Location of the stations shall

be decided based on Meteorological data,
topographical features and environmentally
and ecologically sensitive targets in
consultation with the state pollution control
board.

monitoring stations are established in
core zone as well as in the buffer zone
for monitoring PM10, PM 2.5, SO2, NOx
and heavy metals such as Hg, Pb, Cr by
external agency (Approved by MOEFC /
NABL) and report is being submitted to
MOEFC, Bhubaneswar on quarterly basis.




Sl. No. Conditions Compliance status
Recent Environmental Report is
uploaded in company website.
Website Link:
https://adanipower.com/Downloads
Thus, Complied.

(iv) Data on ambient air quality (PM10, PM 2.5, Data on ambient air quality (PM10, PM
S02, NOx and heavy metals such as Hg, Pb, Cr, | 2.5, SO2, NOx and heavy metals such as
As etc.) shall be regularly submitted to the Hg, Pb, Cr, As etc.) is being monitored on
ministry including its regional office at quarterly basis by external agency
Bhubaneswar and to the State Pollution (Approved by MoEFCC / NABL) engaged
Control Board and Central pollution Control for this purpose and reports are being
Board once in Six Months. submitted to the concerned authorities.

Recent Environmental Report is
uploaded in company website.
Website Link:
https://adanipower.com/Downloads
Thus, Complied.

V) Fugitive dust emissions quality (PM10, PM 2.5 |Fugitive dust emissions quality (PM10, PM
and heavy metals such as Hg, Pb, Cr, As etc.) 2.5 and heavy metals such as Hg, Pb, Cr,
from all the sources shall be controlled As etc.) from all the sources are being
regularly monitored and data recorded monitored by external agency (Approved
properly. Water spraying arrangement on haul by MOEFC / NABL) and reports are being
road, wagon loading and dump trucks submitted.

(Loading & un loading) points shall be During mine operation, water spraying
provided and properly maintained. arrangement on haul road, wagon
loading and dump trucks (Loading & un
loading) points were provided and
maintained.
Recent Environmental Report is
uploaded in company website.
Website Link:
https://adanipower.com/Downloads
Thus, Complied.

(vi) Adequate measures shall be taken for control | Noise within ML is well below the
of noise levels below 85 dBA in the work | stipulated norms. Ear plugs/muffs are
environment. Workers engaged in blasting and | also issued to HEMM operators. No
drilling operations, operation of HEMM, etc. | drilling & blasting is practiced in mine.
shall be provided with ear plugs/muffs.

Thus, Complied.
(vii) Industrial waste water (workshop and waste | Grease and Oil Trap has been provided in

water from the mine) shall be properly
collected, treated so as to confirm 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.
Oil and grease trap shall be installed before
discharge of workshop effluents.

the workshop to treat the waste water.
The treated water is being stored and
reused for water spraying and cleaning of
vehicles in the wash bay.

Thus, Complied.
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(viii) Vehicular emissions shall be kept under control | During the mine operation, regular

and regularly monitored. maintenance of vehicles was being done
to control the vehicular emissions.
Thus, Complied.

(ix) Environmental laboratory shall be established | Pollution monitoring and analysis is being
with adequate number and type of pollution | done regularly by external agency
monitoring and analysis equipment in | (approved by MOEFC/NABL) engaged for
consultation with the State Pollution Control | this purpose.

Board.
Recent Environmental Report is
uploaded in company website.
Website Link:
https://adanipower.com/Downloads
Thus, Complied.

(x) Personnel working in dusty areas shall wear | Dust masks were issued to all employees
protective respiratory devices and they shall | working in dusty environment. Initial &
also be provided with adequate training and | refresher training was imparted to
information on safety and health aspects. | contractual employees as per Mines
Occupational health surveillance programme | Vocational Rules 1966,
of worker shall be undertaken periodically to | Periodical Medical Examination of 140
observe any contractions due to exposure to | no's of employees were conducted to
dust and to take corrective measures, if | observe any contractions due to
needed. A separate environmental | exposure to dust.
management cell with suitable qualified
personnel shall be set up under the control of | Thus, Complied.
senior executive, who will report directly to the
Head of the company.

(xi) The funds earmarked for environmental | There is a separate cost centre
protection measures shall be kept in separate | maintained for the fund earmarked for
account and shall not be diverted to other | environmental protection.
purpose. Year-wise expenditure shall be
reported to this Ministry and its Regional | Total expenditure incurred towards
Office at Bhubaneswar. Environment protection measures is as

follows:
FY 2015-16: Rs.62.61 Lacs
FY 2016-17: Rs. 118.23 Lacs
FY 2017-18: Rs. 89.48 Lacs
FY 2018-19: Rs. 2.5 Lacs
FY 2019-20: Rs. 11.25 Lacs
Thus, Complied.
(xii) A copy of the environmental clearance shall be | This EC was originally issued to M/s

marked to concerned Panchayat / local NGO, if
any, from whom any
suggestion/representation has been received
while processing the proposal.

Hindalco in 2011 and in 2015 the EC was
transferred to M/s REL (Formerly GMR
Chhattisgarh Energy Ltd).

Copy of the Environmental Clearance
(EC) and Public Notice Advertisements in
Newspapers related to EC have been
displayed in Panchayat Office, Khinda
and Sambalpur.

Thus, Complied.
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(xiii)

Sate Pollution Control Board shall display a
copy of clearance letter at the Regional Office,
District Industry Centre and Collectors Office/
Tehsil Office for 30 days.

(xiv)

The project authorities shall advertise at least
in two local newspapers widely circulated
around the projects, 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 clearance letter is available with State
Pollution Control Board and may also been
seen at the website of the Ministry of
Environment & Forrest at http://envfor.nic.in.
The compliance status including data on
monitoring of environmental quality (air, water
and noise) shall also be uploaded by the
project authorities in their website and also at
their main gate of project premises and office
S0 as to bring the same in the public domain.

Advertisements have been published in
two local newspapers of Odisha state
namely Samay (Dt.01.10.2016, Odia news
paper) and in Dainik  Jagaran
(Dt.01.10.2016, Hindi news paper).

Data on monitoring of environmental
quality (air, water & noise) and status of
compliance have been uploaded in the
company'’'s website.

Web-link :
https://adanipower.com/Downloads

Thus, Complied.

(3)

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

(4)

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.

(5)

The above conditions will be enforced inter-
alia, under the provisions of the Water
(Prevention & Control of Pollution) Act, 1974,
the Air (Prevention & Control of Pollution) Act,
1981, the Environment (Protection) Act, 1986
and the Public Liability Insurance Act, 1991
along with their amendments and Rules. The
proponent shall ensure to undertake and
provide for costs incurred for taking up
remedial measures in case of soil
contamination, contamination of groundwater
and surface water and occupation and other
diseases due to the mining operations.
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ANNEXURE - 1

Environment Monitoring Report
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TALABIRA-I COAL BLOCK, SAMBALPUR

M/s Raipur Energen Limited

ANALYSIS REPORT ON ENVIRONMENTAL MONITORING DATA
GENERATED FOR THE MONTH OF DECEMBER-2019

ENVIRONMENTAL MONITORING DONE BY

KALYAN) LABORATORIES PVT, LTD.

LAB: PLOT NO. 78, MILLENIUM CITY,
PAHAL, BBSR-752101

——

This Report Contains Data On Ambient Air, Ground Water, Surface Water, Soll And Noise Monitoring
And Analysis
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KK [o}p COKHN KA KA D KN O KAD KA KA KN QKA
21 KALYANI LABORATORIES PVT. LTD.

18944, PAHAL, BHUBANESWAR-752101, QDISHA

TEST REPORT

Test Report No.:  KLPL-TR/12/19/AAQM-478A
Issue date: 04.01.2020

Name and address of the Customer: M/s Raipur Energen Limited.
____Raijkheda,Block-Tilda dist-Raipur,493224,CG
Customer’s reference: Service Order No.: 4800148522 Date-08.01.2019

Date of Sample Receipt: 29.12.2019 !Testmg Dt.: 29 12.2019 | Test completion Dt.; 04 01.2020

Sample Description: Ambient Air Quality No. ofSamples 1

Sample Condition: Gaseous sample absorbing solutions refrigerated

Sampling Method u;:d*,_i?-any: KLPL/SOP/ Air-06

SL | Date of Sampling Parameters Observed | NAAQS, Test Method
No | Sampling Location Value 2009
Sulphur Dioxide
1. 7.07 80
(SO), pg/m’
Nitrogen Dioxide
2. 16.33 80
(NOy), pg/m’
Particulate Matter
3. (Size less than 10um) 61.0 100 o
R & R Colony. | Of PMIO, go/m’ Guidelines for the
3.2 Km from the | Particulate Matter Measurement  of
4 | 24251272019 | mines in | (Size less than | 4., 60 ‘;‘“l’]b‘;:‘ls Alr
' direction  of | 2.5um) ol
North East or PM2.5, pe/m’ Volume-1 & I,
5 Lead (Pb), pg/m’ <0.02 01 CPeB
s Arsenic (As), ng/m’ <10 06
7 Mercury (Hg),ng/m’ | <10 --
g Chromium (Cr), <1.0 N
. nglml
Remarks Nil
Any unusual feature observed during determination ] Nil
mnwwrrrrrers  End Of TestReport  goyorymmowamma:
Aulhomry
Kalyani Laboratories Private Limited
Page 1 of 1
KLPL- 340350A

. _ ]
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kDK {o} O KA KA LD KO KA LKA CO KA KA O K O KA. q
KALYANI LABORATORIES PVT LTD.

...............................

TEST REPORT

Test Report No.:  KLPL-TR/012/19/AAQM-478B
04.01.2020

“Narae and nddress of the Customer: M/s Raipur Energen Limited.
. Raikheda,Block-Tilda, dist-Raipur,493224, CG
Customer’s reference; Service Order No.: 4800148522 Date-08.01 2019

Date of Samplc Recclpt: 29,12.2019 [Testlng Dt.: 29.12.2019 L Test complellon DL' 04 01 2019

* Issue date:

-Snmplc Dcscnptlon Amblent'Ali'Quahty "No. ofSnmpIcs 1

Sample Conditlon: “Gaseous sample absorbing solutions refrigerated

" Sampling Method uscd, if any: KLPL/SOP/ Air-06

SL Date of Sampling Paramelers Observed | NAAQS, Test Method
No | Sampling Location Value 2009
1 Sulpmilur Dioxide (SO.), 8.19 80
2. Weigh [ Nitrogen Dioxide (NO2. | 993 80 Guidelines for the
Bridge 0.5 | pg/m
Km from the | Particulate Matter Mcasurement of
3. 25-26/12/2019 mines in (Size fess than lOpm) 45.0 100 Ambient Air
Y Pollutants Volume-[
direction or PM10, pg/m & 11 CPCB
south Parliculate Matter ’
4, (Size less than 2. Spm) 31.26 60
or PM2.5, ug/m’
Remarks Nil
| Any unusuasl feature observed during determination | Nil
End of Test Report  germwsemarn wnee:

00 -0 XL R B T XL

2

—

Aulho‘;?tcd Signatory
Knlynni Laboralories Private Limited
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TEST REPORT

Test Report No.:  KLPL-TR/12/19/AAQM-478C
Issue date:  04.01.2020

Name and address of the Customer: M/s Raipur Energen Limited.
— __Raikheda,Block-Tilda,dist-Raipur,493224,CG
Customer’s reference: Service Order No.: 4800133242, Date-27.12.2016

Date of Sample Receipt: 29.12.2019 | Testing Dt.: 29.12.2019 L ‘Test completion Dt.: 04.01.2020

Sample Description: Ambient Air Quality No. ofSampIes

Sample Condition: Gaseous sample abso absorbmg solutions refngerated

Sampling Method used, if any: KLPL/SOP/ Air-06

SL | Date of Sampling | Parameters Observed | NAAQS, Test Method
No | Sampling Location ' Value 2009
1 Sulpt;ur Dioxide (S0,), 4.40 30
;l\lgtlrm Dioxide (NO;)
itrogen Dioxide ),
2 Near the ug/l'r_1g 18.07 80 Guidelines for the
24-25/12/2019 Petrol Particulate Matter Measur?ment of
3. - (Size less than 10pm) 50.0 100 Ambient Air Pollutants
PUP | or PM10, pg/m’ Volume-1 & 11, CPCB
Particulate Matter
4, (Size less than 2.5pm) 3334 60
or PM2.5, ug/m®
Remarks Nil
Any unusual feature observed during determination | Nil

xrwrasxocnry; £0d of TestReport gy ywmoryew wwwo:

Habedl

Aunthorlzed Slgnatory
Kalyanl Laboratories Private Limited

Page | of 1
KLPL- 340348A
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KALYANI LABORATORIES PVT LTD.

TEST REPORT

Test Report No.: KLPL-TR/12/19/AAQM-478D
Issue date: 04.01.2020

Name and address of the Customer: M/s Raipﬁt" Energe_r_i“i,imited S = s R
 Raikheda,Block-Tilda,dist-Raipur,493224,CG.
Customer's reference: Service Order No.: 4800148522 Date-08.01.2019

Date of Sample Receipt: 29.12.2019 1Tes!mg Dt.: 29.12.2019 hl Test completlon Dt.: 04.01.2020

“Sample I Ducnptlon Ambient Air Quahty No. of Samples:

Sample Condition: Gaseous sample absorbing solutions refrigerated

Sampling Method used, if any: KLPL/SOP/ Air-06

SL | Dateof Sampling | Parameters Observed NAAQS, Test Method
No | Sampling Location Value 2009
1 Sulphur Dioxide (SO,), 6.13 80
g/m’
2. F&g"i’: " Dioxide | 1304 80 | Guidelines for the
In front of Partizc::llate Marter Measurement of
3 27-28/12/2019 | the Mines (Size less than 10pm) 64.0 100 Ambient Air
Office 3 Pollutants Volume-
or PM10, pg/m [& 1, CPCB
Panticulate Matter i
4, (Size less than 2,5um) 4238 60
or PM2.5, ug/m’
Remarks Nil
Any unusual feature observed during determination | Nil
srysnweswyryy Cndof Test Report oy wvwyammms:
> 5HrTel,

Authortzed Signatory
Kalyuni Laborntorles Private Limited

Page 1 of !
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TRAME, PAIAL, BITUBANESWAR-752101, ODISHA

TEST REPORT

Test Report No.:  KLPL-TR/12/19/AAQM-478E
Issue date: 04.01.2020

Name snd address of the Customer: M/s Raiptif Energen Limited.
_ Raikheda,Block-Tilda,dist-Raipur,493224,CG._

Customer’s reference: Service Ordcr No.: 4800 148522 Date-08.01.2019

Date of Sample Receipt: 29.12.2019 'Testéng Dt.: 29.12.2019 " Test cc completlon n Dt.: 04.01, 2020

Sample Des_\criplion: AmbientAiTQuéhty "No. oI'Snmpbes 01

Sample Condition: Gaseous sample absorbing solutions refrigerated

Sampling Method used, if any: KLPL/SOPF/ Air-06

No ga_l;;pli.nL LOCﬂtl.O;lb ] B Value 2009
Svlphur Dioxide (SOy),
1. 5.38 80
pg/m’ |
Nitrogen Dioxide (NOy),
2. ygje’ 10.16 80
. Particulate Matter
3. (Size )ess than 10pm) 520 100 Guidelines for the
?is;(i]hilf; or PM10, ug/m’ Measurement  of
26-27/12/2019 d'ie mines in Particulate Matter Ambient Air
4, divection (Size less than 2.5um) 30.44 60 Poliutants
South East  |-0r PM2.3, pg/m’ Volume-I & 1,
5. Lead (Pb), pg/m° <0.02 0 CPCB
6. Arsenic (As), ng/m’ <1.0 06
7. Mercury (Hg), ng,/m3 <10 -
8. Chromium (Cr), ng/m’ <10 -
Remarks Nil
Any unusual fleature observed during determination | Nil

revvrwrmwrecs:  End of TestReport oy werpmwwnonns

P -
Authori%ow
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78044, PATIAL, mllJlMNl..‘sWARJﬁl!UI. ODISHA

TEST REPORT

Test Report No.: KLPL-TR/12/19/AAQM-478F
Issue date: 04.01.2020

“Name and address of the Customer: M/s Raipur Energen Limited.
Raikheda,Block-Tilda,dist-Raipur,493224,CG.

Customer’s reference: Service Order No.: 4800148522 Date-08.01.2019
“Date of Sample Receipt: 29.12.2019 | Testing Dt.: 20.122019 |  Test completion Dt.: 04.01.2020

Sample Description: Ambient Air Quality No. ofSamples | o S

Sample Condition: Gaseous sample absorbing solutions refrigerated

Sampling Method used, if any: KLPL/ISOP/ Air-06

Sl. | Date of Sampling Paranteters Observed NAAQS, Test Method
No | Sampling Location Value 2009
Sulphur  Dioxide '
1. S0y, pe/m’ 9.23 80
Nitrogen  Dioxide
2. 18.12 20
(NOy), pg/m’
Particulate Matter
3 (Size less than $7.0 100
' Khinda 10pm) '
0 3 K - PM10, pg/m’ Guidelines for the
;_' :Fe' m"; Particulate Matter Measurement of
o | 25261202019 N | (Size less  than 3525 60 Ambient Air
’ mines ¢ 2.5pm) ' Pollutants Volume-I
ggﬁfﬁ’gst OF | or PM2.5, ug/m’ & II, CPCB
5. Lead (Pb), pg/m’ <0.02 0l
6. Arsenic (As), ng/m’ <1.0 06
2 Mercury (Hg), <1.0 _
. nﬂ/rn:
Chromium (Cr), <10 _
8. ngml
Remarks Nil
Any unusua) feature observed durinp determination I Nil
ey, End Of TestREpOrt o oo weormimona:
"
Aulliorized Signatory
Kalyani Laboratories Private Limited
Page 1 of 1
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KALYANI LABORATORIES PVT. LTD.

7RM44, PALTAL, BHUBANESWAR-752101, ODISHA

TEST REPORT

Test Report No.: KLPL-TR/12/19/AAQM-478G
Issue date: 04.01.2020
Name and address of the Customer: M/s Raipur Energen Limited. e o _ "B
Raikheda,Block-Tilda,dist-Raipur,493224,CG.
Customer’s reference: Service Order No.: 4800148522 Date-08.01.2019
Date of Sample Receipt: 29.12.2019 1Tes(mg Dt.: 29.12.2019 'j Test completlon Dt.: 04.01.2020
Sample Description: Ambient Air Quahty " No.of Sample5‘ -
~Sample Condition: Gaseous sample absorbing solutions refrigerated
“Sampling Method used, if any: KLPL/SOP/ Air-06 T -
S1 Date of Sampling Parameters Observed | NAAQS, Test Methoa
No | Sampling Location Value 2009
L Sulpt;ur Dioxide (SO,), 039 80
g/m
Nitrogen Dioxide
2. 19.29 80
(NO,), pg/m’
Particulate Matter
3. Babu Khinda (Size Jess than 50“"’) 58.0 100 Guidelines for the
or PM10, pg/m
3.5 Km from Particulate Mattor Measurement of
4 | 26271202019 | the mines in (Siz’:}‘m (han 2. Sum) 34.05 5 Ambient Air
: direction  of | >5r % 3oH - Pollutants Volume-I
North East  |-0LPM2.5, pg/m” & Il, CPCB
sS. Lead (Pb), ug/m <0.02 0l
6. Arsenic (As), ng/m’ <10 06
7 Mercury (Hg), ng/m* <10 -
8, | Cwomium (Cr),ng/m* | <10 -
Remarks Nil
Any unusyal feature observed during determination J Nil
cnnnmeseapn;  £nd Of Test Report o gunemsgrmsrann
1/"--
| ©
a2l :
Authorized Signatory -7 .
Kalyant Laboratorics Private Limited
Page 1 of 1
KLPL- 340344A
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KALYANI LABORATORIES PVT. LTD.

TEST REPORT

Test Report No.: KLPL-TR/12/19/AAQM-478H
Issuc date:  04.01.2020

Name and address of the Custoniers M/s Raipur Energen Limited.
Raikheda,Block-Tilda,dist-Raipur,493224,CG

Customer's reference: Service Order No.: 4806!48522 Date-08.01.2019
"Date of Sample Receipt: 29.12.2019 "rming Dt.:29.122019 | Test« comple(ron Dt,. 30,12.2019

Sample Description: Ambient Air Quah(y ~ No.of Samples:
Sampling Point. : Downwind direction of Talabira 1 mines
Sample Condition: Gaseous sample absorbing solutions refrigerated

Sampling Method used, if any: KLPL/SOP/ Air-06

SL | Dateof Sampling Parameters Test Method
No | Sampling Location Observed Value
Al-Downwind 3
1. ! Total V <0.00] .
28/1272019 point of otal VOC (ng/m) Solvent Extraction
- - - Talabira-1 mine P 3 < [ followed by GC analysis.
2. area AH (pg/m) 0.00
Remarks [ Nil
Anv unusual feature observed during determination | Nil

sxwmmwwewsa  £nd of Test Report  yoveopomemrmres:

.l,
Autlorized Signatory
Kalyani thornlories-ant Limited
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g2 _KALYANI LABORATORIES PVT. LTD.

18944, PAHAL, BHUBANESWAR-752101, ODISHA

TEST REPORT

Test Report No.:  KLPL-TR/12/19/NOISE(4781 - 4780)
Issue date:  28.09.2019

Name and address of the Customer: M/s Raipur Energen Limited.

Raikheda,Block-Tilda,dist-Raipur,493224,CG
“Customer’s reference: Service Order No.: 4800148522 Date-08.01.2019

"Date of Sample Receipt: Not Applicable Testing Dt.: Not Applicable ‘Test complet:on Dt Not Appl:cable

“S?m'i)_l?ﬁc_sc}i_ption: Noise Level No. of Samples: 07 b i
“Sample Condition: NA~ "

Sampling Method used, if any: KLPL/SOP/ Air-06 o o o a -

SL. DATE OF SAMPLING LOCATION NOISE LEVEL IN NOISE LEVEL IN
NO | MONITORING dB(A) LEQ, DAY dB(A) LEQ, NIGHT
TIME TIME
(6.00AM TO 10.00PM) | (10.00 PM to 6.00 AM)
1. 25.12.2019 Near Weigh Bridge 58.0 42.9
2. 24.12.2019 Near Petrol Pump 56.9 42.9
3. 27.12.2019 In front of Mining Office 60.0 50.9
4. 26.122019 Rest Shelter 56.2 429
5. 25.12.2019 Khinda Village 51.8 40.9
6. 26.12.2019 Babu Khinda 50.6 40.6
7. 24,12.2019 R & R Colony 48.6 41.9
Standard as per Noise Rule, 2000 (Industrial Area) 75.0 70.0
Standard as per Noise Rule, 2000 (Residental Area) 55.0 45.0
Remarks: | Nil
Any unusual feature observed during determination | Nil

ooy, £0d of TestReport  porgreonorsosracensy

>SNz -
Authorized Signatory
Kalyani Lnbomtoriesj’r_i\'ntc Limited

Page 1 of |
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KALYANI LABORATORIES PVT. LTD.

Klyan! laboratones 78044, PAUAL. BUUBANESWAR-TS20L, ODISHA -
TEST REPORT
Test Report No.; KLPL-TR/12/19/WATER-2026A
IssueDate:  04.01.2020 L -
Name and address of the Customer: M/s Raipur Energen Limited.
_Raikheda,Block-Tilda,dist-Raipur,493224,CG -
- Customer’s reference: Service Order.No.: 4800148522 Date-08.01.2019 =
Date of sampling: 28.12.2019 l !
Date of Sample Receipt: 25.12.2019 ‘Testing Dt.: 29.12.2019 | Test complefion Dt: 04.01.2020 ;
Sample Description: Ground Water Place of collection: R & R COLONY OPEN WELL (Purushotam Meher)
) _S_a_mple_éondiﬁon: Sealed plastic and sterilized glass Bottle No. of Samples: 0] X
Sampling Method used, if any: KLPL/SOP/Chem-28
Sl . Acceptable Limit
No Parameters Results Units (1S: 10500:2012) Test Methods
Hazen, IS 3025 (Part 4:1983 RA
1. | Colour <10 Max 5 2012
598 Pt 53
2. | Total Suspended Solid 18 mg/l, max - gf FA-22" Edition (2540
3. | pHvalue 756 6.5-8.5 53928 (Part [111983
4. | Ground Water Level 5.30 Meter - =
LR
5. | Eleetrical Conductivity 0.405 ms/cm - Q)P HA-22" Edition (2510
IS 3025 (Part 10):1984
6. | Turbidity 08 | NTU,Max 10 oo Fart 1)
11984
7. | Total dissolved solids 28 | mg/l, max 500 15 300 (Fart 163198
2. Chemical Oxygen <5.0 mg/l, max _ APHA-22% Edition (5220
Demand B) .
HA-22" Editi
9. | Total Kjeldal Nitrogen 1.16 | mg/l, max - (’:200% _Bﬁ“”‘
IS 3025 (Part 32):1988
10. | Chloride (as Ct) 36 | mg/l, max 250 RA3 2009( )
1S 3025 (Part 42):1992
11. | Copper (as Cu) <002 | mgl, max 0.05 15 3090 (Part42)
12. | Fluoride (as F) 0.24 mg/l, max 1.0 IS 3025 (Part 60):2008 |
{S 3025 (Part 53):2003
13. | Iron (as Fe) <0.05 mg/l, max 1.0 RAJ'lOO()( ’ ’
IS 3025 (Part 59):2006
14. | Mangancse (as Mn) <0.05 | mg/l, max 0.10 RA 2012( )
1S 3025 (Part 34):1988
15. | Nitrate (as NOy) 3.6 mg/l, max 45.0 RA 2009( 3_'____?
1S 3025 (Part 24719868~
16. | Sulphate (as SOx) 35 mg/l, max 200 RAJ2009( E\z’, < \
17. [ Total alkalinity (as 112 | ng/l, Max 200 153025 (Phrt 23):1986., 111
\ =\ P -
Page 1 of 2 Py
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CaCO,) RA 2009
1g. | Total hardness (as 136 g/1, Ma 200 IS 3025 (Part 21):2009
. C“CO‘) mg/l, X -
. 2 11994
19. | Zinc (as Zn) 0.041 mg/l, Max 5.0 L\SAZJ%(S)g(Pm 49):199 ,
TOXIC SUBSTANCES '
. 1S 3025 (Part 41):1992
20. | Cadmium (as Cd) <0001 | mg/t, Max 0.003 o )
21. | Cyanide (as CN) <001 | mg/l, Max 008 15 3928 (Part 27):1936
IS 3025 (Part 47):1994
Lead (as Pb) <0.005 | mg/l, Max 0.01 RA 2009
23. | Mercury (as He) <0.0005 | mg/l, Max 0.001 193075 (Part 48):19%4
L : IS 3025 (Part 54):2003
24. | Nickel (as Ni) <0.01 mg/l, Max 0.02 RA 2009
25. | Total Pesticide <0.0001 | mg/l, Max 0.0005 USEPA
. IS 3025 (Part 37): 1988
26. | Total arsenic (as As) <0.00) | mg/l, Max 0.0] RA 2000 ( )
. IS 3025 (Part 52): 2003
27. | Total chromium (as Cr) <0.02 mg/l, Max 0.05 RA 2009
Remarks: Ground water level monitor manually.
Any unusual feature observed during determination [ Nil
[10:6° ¢ 8-5.%-0.% .85 4 3] End of Test Report [5-3°5.5 3 8-¢ & 5 2.0 of

n » /
Authorized Signntory
Kalyani Labortories Private Limited
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KALYANI LABORATORIES PVT. LTD.

TR, PAHAL, BIHUDANESWAR-752101, ODISHA

TEST REPORT

Test Report No.: KLPL-TR/12/19/WATER-2026B
Issue Date:  04.01.2020

Name and address of the Customer: M/s Raipur Energen Limited.
Raikheda,Block-Tilda,dist-Raipur,493224,CG .

_Customer’s reference: Servxce_ Order No.: 4800148522 Date-08.01.2019
Date ofsamplmg 28.12.2019
Date of Sample Receipt: 29.12.2019 | Testing Dt.: 29.12.2019 | Test completion D¢t: 04.01.2020
_Sample Description: Ground Water Place of collection: Inside Mines Office

gmple Condition: Sealed plastic and sterilized glass Bottle ~ No.of Samples: 01
Sampling Method used, if any: KLPL/SOP/Chem-28
SL. . Acceptable Limit
No Parameters Results Units (1S: 10500:2012) Test Methods
Hazen, IS 3025 (Part 4:1983 RA
1. Colour < 1.0 Max 5 2012
nd »ow
2. | Total Suspended Solid 46 mg/l, max - g;’HA‘ZZ Edition (2540
1S 3025 (Part 11):1983
3. | pH value 79 - 6.5-8.5 RA 2012
4. | Ground Water Level 5.31 Meter - —
22" Edition (2
5. | Electrical Conductivity 0.465 ms/cm - Q)PH.A 22" Edition (2510
. [S 3025 (Part 10):1984
6. | Turbidity 0.7 NTU, Max 1.0 RA 2006
. . IS 3025 (Part 16):1984
7. Total dissolved solids 248 mg/l, max 500 RA 2006
Chemical Oxygen APHA-22" Edition (5220
8. Demand <5.0 mg/l, max - B)
. . APHA-22" Edition
9. | Total Kjeldal Nitrogen 1.16 mg/l, max - (4500-N..-B)
. IS 3025 (Part 32):1988
10. | Chloride (as Cl) 38 mg/l, max 250 RA 2009
1S 3025 (Part 42):1992
11. | Copper (as Cu) <0.02 | mg/l, max 0.05 RA 2000
12. | Fluoride (as F) 0.26 mg/l, max 1.0 1S 3025 (Part 60):2008
o 1S 3025 (Part 53):2003
13. | Iron (as Fe) <0.05 mg/l, max 1.0 RA 2009
25 (Part 59)-2
14. | Manganese (as Mn) <0.05 mg/l, max 0.10 :{Siga?.fl art 39):2006
] 18 3025 (Part 34): 1988
15. | Nitrate (as NOy) 3.7 mg/l, max 45.0 RA 2009
: . » 18 3025 (Part 24)198
16. | Sulphate (as SOy) 38 mg/l, max 200 RA _)009( / \ll,?_\
17. | Total alkalinity (as 118 mg/l, Max 200 1S 3025 (7n 23): l9b6 VY
Pap Lol Kl.PL— 340395A
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_KALYANI LABORATORIES PVT. LTD.

TR, PATAL, BHUBANESWAR-752101, ODISHA

A Labkoratories
CaCO») RA 2009
Total hard
18. CaCO0y) ness fas 148 mg/l, Max 200 1S 3025 (Part 21):2009
; 1S 3025 (Part 49):1994
19. | Z Z .
inc (as Zn) 0.043 mg/l, Max 5.0 RA 2000
TOXIC SUBSTANCES
20. | Cadmium (as Cd) <0001 | mg/l, Max 0.003 Ej%ggp art 41):1992
. 1S 3025 (Part 27):1986
21. .
1. | Cyanide (as CN) <0.01 mg/1, Max 0.05 RA 2000
IS 3025 (Part 47):1994
22. | Lead (as Pb) <0.005 | mg/l, Max 0.01 RA 2000
IS 3025 (Part 48):1994
23. | Mercury (as Hg) <0.0005 | mg/l, Max 0.001 RA 2009
-~ . IS 3025 (Part 54):2003
5
24. [ Nickel (as Ni) <0.01 mg/i, Max 0.02 RA 2005
25. | Total Pesticide <0.0001 | mg/l, Max 0.0005 USEPA
. IS 3025 (Part 37): 1988
26. | Total arsenic (as-As) <0.001 | mg/l, Max 0.01 RA 2000
. IS 3025 (Part 52): 2003
27. | Total chromium (as Cr) <0.02 mg/l, Max 0.05 RA 2009
Remarks: Ground water level monitor manually (Provision for Potable Pizzometric Monitoring).
Any unusual feature observed during determination | Nil

e myonocssxrex;  End of Test Report  scmomomomonenu 2 xm:

gl -
Authorized Signatory
Kalyani Labomtories Private Limited
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KALYANI LABORATORIES PVT. LTD.

ladoraton IRM, PAVAL, BHUBANESWAR- 752I(Il.Ul)I'ﬁll/\

TEST REPORT

Test Report No.:  KLPL-TR/12/19/8-2026C
_Issue Date: 04.01.2020

“Name and address of the Customer: M/s Raipur Energen Limited.
Raikheda,Block-Tilda,dist-Raipur,493224,CG

_Customer’s reference: Service Order No.: 4800148522 Date-08.01.2019
Date ol‘samplmg 28.12.2019

1
Date of Sample Receipt: 29.12.2019 Testing Dt.: 29.12.2019 | Test completion Dt: 04.01.2020
Sample Description: Surface Water  Place of collection: Mines Pond Water

_Sample Condition: Sealed plastic and sterilized glass Bottle _ No. of Samples: 01 r S S
Samplmg Method used, if any: KLPL/SOP/Chem-28
Sl . Standards as per
No Parameters Results Units 1S-2296 class-“C” Test Methods
Hazen, 1S 3025 (Part 4:1983
1. | Colour <1.0 Max 300 RA 2012
5ond iti
2. | Total Suspended Solid 44 mg/l - 32%132)2 Edition
1S 3025 (Part 11):1983
3. | pH value 82 - 6.5-8.5 P?AZOlz(P 1
. APHA-22" Editi
4. | Electrical Conductivity 0.449 ms/cm - 2510 A) thon
. 1S 3025 (Part 10):1984
5. | Turbidity 2.6 NTU, max - e {part 19
3025 (Part 16):1984
6. | Total dissolved solids 272 | mg/l, max 1500 18 300> {part 16)
Chemical Oxygen B APHA-22™ Edition
7 | Demand <30 mg/l, max (52208)
8. | Total Organic Carbon <5.0 mg/l, max -- APHA-22""Eds,
. . mg/l, max APHA-22" Edition
9. | Total Kjeldal Nitrogen 1.68 - (4500-Ne-B)
1S 3025 (Part 32):1988
10. | Chloride (as Cl) 38 meg/l, max — RA 2009( 32)
IS 3025 (Part 42):1992
1t. | Copper (as Cu) <0.01 mg/l, max 1.5 RA 2009( )
12. | Fluoride (as F) <0.05 mg/!, max 1.5 1S 30235 (Part 60):2008
1S 3025 (Part 33):2003
13. | Iron (as Fe) 4,85 mg/l, max 50 o 2009( art 33)
iS 3025 (Part 59):2006
14. | Manganese (as Mn) <0.1 mg/l, max -~ RA 201.} )
1S 3025 (Part 34):1988
5. | Nitrate (as NOy) 3.9 mg/l, max 50 R;\J2009(
1S 3025 (Part 24):1986
16. | Sulphate (as SOy) 46 m/k, max - RA 2009
17. | Total alkalinity 44 mg/l, max - 1S 302:5}1933{.‘3) 1986
I.% ‘{1 ‘._-':
(Gl aea™
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TEST REPORT
(as €aC0;) RA 2000

18, T&i"éﬂéﬁ?ﬁ : 144 mg/), max - IS 3025 (Part 21):2009

19. | Zinc (as Zn) 0.051 mg/l, max 15 ;33%(5)9(%“ 49):1994
TOXIC SUBSTANCES

20. | Cadmium (as Cd) <0001 | mg/l, max 0.01 15 3023 (Part 11):1592
21. | Cyanide (as CN) <0.01 mg/l, max 0.05 {D\SAB%S 9Sf’art 27):1986

22. | Lead (as Pb) <0.01 mg/l, max 0.1 gﬁgggg@m 47):1994

23. | Mereury (as Hg) <0.001 mg/l, max - g;gggépan 48):1994

24. N'ickel (3.5 Ni) <0.01 mg/l, max - &32339(}:” 54)‘:200’

25 !Bbl;cl:];s;mcal Oxygen <1.0 mg/l, max 30 ZAOPII;I%‘Z’-’.;O B)Edmon - |
26. | Total arsenic (as As) <0.001 mg/l, max 0.2 EA3§)§059(P&FI 37): 1988 |
27. Total chromium (25 €0 <0.01 mg/l, max - {SA 3338‘9(1’-%! 52): 2005 |
28. | Dissolved Oxygen 7.0 mg/l,min 4.0 3};;15\(;%; Edition | |
Remarks: Nil
| Any unusual feature observed during determination | Nil

rwxxxxxsxxwxx:  ENnd of Test Report & YO RO N O
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TALABIRA-I COAL BLOCK, SAMBALPUR

M/s Raipur Energen Limited

ANALYSIS REPORT ON ENVIRONMENTAL MONITORING DATA
GENERATED FOR THE MONTH OF FEBRUARY- 2020

ENVIRONMENTAL MONITORING DONE BY

KALYAN( LABORATORIES PVT. LTD,

LAB: PLOT NO. 78, MILLENIUM CITY,
PAHAL, BBSR-752101

This Report Contains Data On Ambient Air, Ground Water, Surface Water, Soil And Noise Monitoring
And Analysis
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3. SURFACE WATER ANALYSIS RESULTS . KLPL-TR/02/20/WATER-2437C
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TEST REPORT
Test Report No.: XLPL-TR/02/20/AAQM-565A
Issue date:  06.03.2020

" Name and address of the Customer: M/s Raipur Energen Limited.
o ~ Raikheda,Block-Tilda,dist-Raipur,493224,( LS ST i O L
Customer’s reference: Service Order No.: 4800148522 Date-08.01.2019

Date of Sample Receipt: 29.02.2020 | Testing Dt.: 29.02.2020 Test com plehon 1 DL: 06.03 2020

“Sample Description: Ambient Air Quality ) No. of Samples: |

Sample Condition: Gaseous sample absorbing solutions refrigerated

“Sampling Method used, if any: KLPL/SOP/ Air-06

Sl | Date of Sampling Parameters Observed | NAAQS, Test Method
No | Sampling Location Value 2009
Sulphur Dioxide
. 9.36 80
: (80,), ug/m’
Nitrogen Dioxide
2, 18.38 80
(NOy), llﬂfm
Particulate Matter
3. (Size less than lOpm) 68.0 100 Guidelines for th
es for the
R & R Colony. | 0r PMIO, go/m’ dicehn
3.2 Km from the | Particulate Matter mﬁ‘;ﬁmem Aoif
4, | 242500212020 | mines in [ (Size less  than | 55, 60 Pollutants
direction of | 2.5pm) Volume-l & i
North East or PM2.5, pg/m’ CPCR ’
5. Lead (Pb), pg/m’ <0.02 01
6. Arsenic (As), ng/m’ <10 06
2 Mercury (Hg), ng/m’ <1.0 -
Chromium (Cr), <1.0 N
8. ng/mJ
Remarks Nil ‘
Any unusual feature observed during determination | Nil

oxxpwggwssewws  ond of TestReport  py g sewmomraemn

>oSvtel
Authorized Signatory
Knlyaul Lnboratories Private Llnutcd
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TEST REPORT

Test Report No.:  KLPL-TR/02/20/AAQM-5658

Issue date:  06.03.2020

Name and sddress of the Customer: M/s Raipur Energen “Limited.
Raikheda,Block-Tilda,dist- -Raipur,493224CG

Customer's references Service Order No.: 4300 148522 Date-08.01.2019

Date of Sample Receipt: 20.02.2020 ‘lTestmg Dt:29.022020 | "Test completion Dt.: 06.03.2020

" Sample Description: Ambient Air Quality

No. of Samples: 1

Sample Condition: Gaseous sample absorbing solutions refrigerated

" Sampling Method used, if any: KLPL/SOP/ Air-06

Sl. | Dateof Sampling Parameters Observed | NAAQS, Test Method
No | Sampling Lacation Value 2009
L Sulphjur Dioxide (SOy), 8.40 80
P T
2. Weigh | Nitrogen Dioxide (NOo), | 53, 80 Guidelines for the
Bridge 0.5 | pg/m
K from the | Particulate Matt Measurement of
25-26/02/2020 | M oM the | Farticy ate ¥ ater Ambient Air
3. mines in (Size less than lt)p.rn) 50.0 100
L Pollutants Volume-1
direction | or PMI0, pg/m’
& 11, CPCB
south Particulate Matter
4. (Size less than 2.5m) 33.34 60
or PM2.5, pp/m’
Remarks | Nil
Any unusual feature observed during determination | Nil
End of Test Report  pywwwerwryrsencms |
ef -

Authorized Signatory
Kalyani Laboratorics Private Limited
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TEST REPORT

Test Report No.:  KLPL-TR/02/20/AAQM-565C
Issne date: 06.03.2020

Name and address of the Customer: M/s Raipur Energen Limited.
b i Raikheda,Block-Tilda,dist-Raipur,4S 493224.CG
Customer’s reference: Service Order No.: 4800133242, Date-27.12. 2016

Date of Sample Receipt: 29.02.2020 Tresungnt..w.ozzozo E Testcomplehon Dt.: 06.03.2020

Sample Description: Ambient Air Quality No. ofSamples I

“Sample Condition: Gaseous sample absorbing solutions reﬁ1gerated

" Sampling Method used, if any: KLPL/SOP/ Air-06

SL | Dateof Sampling | Parameters Observed | NAAQS, Test Method
No | Sampling Location Value 2009
Sulphur Dioxide (S0,),
1. ug/m’ 6.10 80
Nitrogen Dioxide (NO,),
2 N | pg/m’ 16.38 80 Guidelines for the
ear the
24251022020 Petrol Particulate Matter M_easu.r?mem of
3. (Size less than lOpm) 51.0 100 Ambient Air Pollutants
pump | 5 pM10, pg/m’ Volume-1 & 11, CPCB
Particulate Matter
4. (Size less than 2. Spm) 34.19 60
of PM2.5, pg/m’
Remarks Nil
Any unusual feature ohserved during determination | Nil

prwymyasrg: End of TestRepor  pxgmorxwpsges

1> ol
Authorized Slgnatory
Kalyaul Laboratopjes Lrivate Limited
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TEST REPORT

Test Report No.t  KLPL-TR/02/20/AAQM-565D
Issue date:  06.03.2020

“Name and address of the Customer: M/s Raipur Energen Limited.

___Raikheda,Block-Tilda,dist-Raipur,493224,CG.
“Customer’s reference: Service Order No.: 4800148522 Date-08.01.2019

‘Date of Sample Receipt: 29.02.2020 ‘Teshng Dt 29.02.2020 fj
Ssmple Dacnpnon : Ambient Alr-lehly -

Test completion DL. 06 03 2020

“No. ofSnmples 1

Sample Condition: Gaseous sample absorbing solutions refrigerated

“Sampling Method used, if any: KLPL/SOP/ Air-06

Page 1 of |

Lﬁ'ﬂ'u‘-’ A e e

T

SL. | Dateofl Sampling | Parameters Observed NAAQS, Test Method
No [ Sampling Location Value 2009
L Suiphjur Dioxide (SO,), 9.97 80
pg/m
5. Nitrogen = Dioxide 16.13 §0 | Guidelines for the
(NO,). pg/m
In front of Particulate Matter Measurement  of
5 27-28/02/2020 | the Mines (Size less than 10pm) 66.0 100 Ambient Air
' OfTice Hs ' Pollutants Volume-
or PM10, pe/m 1& I CPCB
Particulate Matter o=
4. (Size less than 2. Sum) 4426 60
or PM2.5, pe/m’
Remarks Nil
Any upusual feature observed during determination | Nil
exxxwrrmsexww; L0 of TestReport  pywwwwywwmes:
n"-})":)\\‘l't'l_-

Authorized Slgnatory
Kalyanl tabortories Private Limited
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TEST REPORT

“Test Report No: KLPL-TR/02/20/AAQM-365E
Tssuc date:  06.03.2020

‘Name nnd pddress of the Customer: M/s Raipur Encrgen Limited.
Raikheda,Block-Tilda,dist-Raipur,493224,CG.
Customer's reference: Service Order No.: 4800148522 Date-08.01.2019

Datc of Semple Receipt: 20022020  Testing DL: 20022020 Test completion Dt.: 06.03.2020
Samplc Description: Ambicnt Air Quality No. of Samples: 0l

" Sample Condition: Gaseous sample absorbing solutions refrigerated

Sampling Mcthod used, if any: KLPL/SOP/ Air-06 g T .

SL | Datcof Sampling Parameters Observed | NAAQS. Test Method
No | Sampling Location Value 2009
¥ Sulph!ur Dioxide (SO,). .33 20 . |
pe/m — . ,
5 Nnrogcn Dioxide (NO»). 14.02 80 - '
pg/m -
Particulate Matter .
[ 3. Rest Shelter (Sizc less than 10pm) 62.0 100 Guidelines for the |
— 1.5 Km from |2 PMLO, p/m’ Measurement ot | ‘
| 26-27/02/2020 Ll;c mines in Paniculate Matter Ambicnt Alr | |
4, - - direction (Size less than 2.5pm) 39.31 60 Pollutants ! ;
l e or PM2.5, pe/m’ Volume-l & I, | |
—_— outh East e CPCB |
5. | Lead (Pb). pg/m <0.02 ol ' .
. Arsenic (As). ng/m’ <10 ” | |
% Mercury (Hg), ng/m’ <10 - '
[ &. Chromium (Cr), ng/m’ <10 - 1
[ Remarks Nil ', !
| Agy unususl festure observed during determinution ] Nil | |

grecpgxsnggr, LPAOLTESIRepOrt  yoyyuyppannm:
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Authorized Signutory
Kaulyunl Laboraturivs Private Lhoited
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TEST REPORT

Test Report No.:  KLPL-TR/02/20/AAQM-565F
Issue date:  06.03.2020

Name and address of the Customer: M/s Raipur Energen Limited.
Raikheda,Block-Tilda,dist-Raipur,493224,CG.

“Customer’s reference: Service Order No.: 4800148522 Date-08.01.2019

“Date of Sample Receipt: 29.02.2020 |Testing Dt.:29.02.2020 |  Test completion Dt.: 06.03.2020

. — l dhaon: o ' 1 ]} vESEESE
Sample Description: Ambient Air Quality No. of Samples: |

“Sample Condition: Gaseous sample absorbing solutions refrigerated

" Sampling Method used, if any: KLPL/SOP/ Air-06

SL | Dateof Sampling Parameters Observed NAAQS, Test Method
No [ Sampling Location Value 2009
Sulphur  Dioxide
10.30 80
. (SOy), pg/m’
Nitrogen Dloxidc
) 19.02 80
2 NO,), pg/m’
Particulate Matter
3 (Size less than 69.0 100
Khinda 10pm) ) .
N 3 Km O PM10, pg/m Guidelines for the
;fr’o;gc' ﬂ:’; Particulate Matter Measurement of
25-26/02/2020 : .. | (Size less than Ambient Air
4. e of | 25 47.22 60 | pollutants Volume-1
rection 01 o pM2.5, pg/m’ & I, CPCB
South East REM
5 Lead (Pb), pug/m <0.02 01
6. Arscnic (As), ng/m’ <1.0 06
Mercury (Hg), <1.0 .
7. ng/m’
Chromium (Cr), <1.0 B
8, np/m]
flemarks Nil
Any unusual feature ohserved during deternmination | Nil
1T 2088088 eAN End ol Test Report gyppwwwwnwny:
Dpj:’r“_c‘,’_.—

Authurized Slgnatory
Knlyunl Luburatories Private Limited

Page 1 of |

KLPL- 340384A
AL AL A A -,
fﬁ.‘?{i{ffh’ﬁ.{.z2’{{{’{{‘:{{1'5—':':51"!':"'” un e e e i e e e e e e e e e

i

Scanned with CamScanner



bo@p@omo@p@o@o@oMb@o@p@J

TEST REPORT

Test Report No.:  KLPL-TR/02/20/AAQM-565G
Issue date:  06.03.2020

‘Name and address of the Customer: M/s Raipur Energen Limited.
Raikheda,Block-Tilda,dist-Raipur,493224,CG.
~ Customer's reference: Service Order No.: 4800148522 Date-08.01.2019

Date of Sample Receipt: 29.02.2020 ]"'resung Dt.: 29.02.2020 Test completion Dt.: 06.03.2020
Sample Ducriptlon Ambient Air Quality No. of Samples: 1 : dar_ A A

Sample Condition: Gaseous sample absorbing solutions refrigerated

Sampling Method used, if iﬁy: KLPL/SOP/ Air-06

Sl | Date of Sampling Parameters Observed | NAAQS, Test Method
No [ Sampling Location Value 2009
Sulphur Dioxide (SO,),
1. _Eyml 10.22 80
Nitrogen Dioxide
2. 20.06 80
(Noz), l‘lg/m:
Particulate Matter
> Babu Khinda (()Srl;‘;;ﬁs “:;:nlo“m) 64.0 100 Guidelines for the
3.5 Km from Pa.nicula;epMa(‘ter Measurement of
4 26-27/02/2020 t]'!e mines in (Size Jess than 2.5um) 42.20 50 Ambient Air
direction  of PM2.5, ue/m’ Pollutants Volume-I
North East or T, EAN & 11, CPCB
s. Lead (Pb), |.lg/m <0.02 01
6. Arsenic (As), ng/m’ <1.0 06
7 Mercury (Hg), ng/m’ <10 -
8. Chromium (Cr), ng/m® <10 --
Remarks Nil
Any unusual feature observed during determination | Nil
wxormwswmrany;  End Of Test Repont g wwpe o wrweowints
&% vess,
Authorized Signatory
Kalyani Laborn(ories Private Limited
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TEST REPORT

“Test Report No.: KLPL -TR/02/20/AAQM s6sH

KK [o} ALK O KA LD KN D KN KA LD KA O K LD KA LD KN <H KN

Tssue date:  06.03.2020
Name and address of the Customer: M/s Raipur Energen Limited.
: Raikheda,Block-Tilda,dist-Raipur,493224,CG
Customer's reference: Service Order No.: 4800148522 Date-08.01.2019
Date of Sample Recelpt: 29.02.2020 ITcsllng m 29 02 2030 | Test completion Dt.; 03.03.2020
Sample Deseription: Ambicnt Air Quality " No. of Samples: 1
Sampling Point. : Downwind dircction of Talabira I mines ~
Sample Condition: Gascous sample absorbing solutions refrigerated
Samplmg Method used, |I‘any KLPUSOP/Air-OG - S N B
Sl. | Dateof Sampling Paramecters Observed Value Test Method
No | Sampling Location
Al-Downwind 1 <
I 27/02/2020 point of Total VOC (kg/m’) 0.001 Solvent Extraction
3 Talabira-1 mine PAH (ng/m®) <0.001 followed by GC analysis.
arca
Remarks [ Nil _
Any unusual feature observed during determination | Nil
srmemanxmmzn  End of TestRepont gy pwyrrrmrmmm
v Sw—ee! —
Authorized Signatory
Kalyani Lnb(yw ivate Limited
ADor
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TEST REPORT

Test Report No.: KLPL-TR/02/20/NOISE(365 - 5650)
Issue date: 06.03.2020

" Name and address of the Customer: M/s Roipur Energen Limited.
_ Raikheda,Block-Tilda,dist-Raipur,493224,CG

Customer’s reference: Service Order No.: 4800148522 Date-08.01.2019
“Date of Sample Receipt: Not Applicable | Testing Dt.: Not Applicable E Test completion Dt.: Not Applicable

“Sample Description: Noise L¢ No. of Samples: 07

Sample Description: Noise Level
“ Sample Condition: NA

* Sampling Method used, if any: KLPL/SOP/ Air-06

SL. DATE OF SAMPLING LOCATION NOISE LEVEL IN NOISE LEVEL IN
NO | MONITORING dB(A) LEQ, DAY dB(A) LEQ, NIGHT
TIME TIME
(6.00AM TO 10.00PM) | (10.00 PM to 6.00 AM)
1. 25.02.2020 Near Weigh Bridge 59.3 43.8
2. 24.02.2020 Near Petrol Pump 57.1 432
3. 27.02.2020 In front of Mining Office 60.1 51.6
4, 26.02.2020 Rest Shelter 56.5 43.1
S, 25.02.2020 Khinda Village 519 41.6
6. 26.02.2020 Babu Khinda 50.9 40.9
7. 24.02.2020 R & R Colony 48.9 42.6
Standard as per Noise Rule, 2000 (Industrial Area) 75.0 70.0
Standard as per Noise Rule, 2000 {Residental Area) 535.0 45.0
Remarks: | Nil
Any unusual feature observed during determination | Nil

mrrrexsmyxs  ond of TestRepont pywrer g raemrmwnans

Authorized Signatory
Kalyani Laboratories Private Limited

Page 1 of 1
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TEST REPORT

Test Report No.:  KLPL-TR/02/20/WATER-2437A

Issue Date:  06.03.2020

“Name and address of the Customer: M/s Raipur Energen Limited.
Raikheda,Block-Tilda,dist-Raipur,493224, CG

Cll_S_ile_trzs reference: Service Order No.: 4800148522 Date-08. 01 2019

Date of sampling: 28.02.2020
_Date of Sample Receipt: 29.02.2020 | Testing Dt.: 29.02.2020 | Test compietion Dt: 05.03.2020

Sample Description: Ground Water Place of collection: R & R COLONY OPEN WELL (Purushotam Meher)
Sample Condition: Sealed plastic and steriliiggglass Bottle % i NF 0. of Samples: 01
Sampling Method used, if any: KLPL/SOP/Chem-28
Sl. Parameters Results Units Acceptable Limit Test Methods
No m st " (IS: 10500:2012)
Hazen, 1S 3025 (Part 4:1983 RA
1. Colour <1.0 Max 5 2012
nd Y
2. | Total Suspended Solid 30 mg/, max - gf HA-22* Edition (2540
3. | pHvalue 7.5 - 6.5-8.5 {qug(z)iz(l)m 11):1983
4, | Ground Water Level 5.34 Meter - -
nd v
5. | Electrical Conductivity 0.362 ms/cm _ Q)PHAQZ Edition (2510
P :
6. | Turbidity 04 | NTU, Max 1.0 gggg 6( art 10):1984
7. | Total dissolved solids 196 mg/l, max 500 E:%gépm 16):1984
Chemical Oxygen B APHA-22"" Edition (5220
8 | Demand <30 mg/l, max B) _
: HA- iti
9. | Total Kjeldal Nitrogen 112 | mg/l, max - &200 ;2 BE)d“m“
“Norg™
25 (P :
10. | Chloride (as C1) 24 | mg/, max 250 {fig()g 9( art 32):1988
I 25 (Part 42):
(1. | Copper (as Cu) <0.02 | mg/l, max 0.05 RSA32 0(5) 9( art 42):1992
12. | Fluoride (as F) 0.18 mg/[, max 1.0 IS 3025 (Part 60):2008
IS .
13. | Iron (as Fe) <0.05 mg/l, max 1.0 R:gggg(l)an 53):2003
1S 3025 (P: :
14. | Manganese (as Mn) <0.05 mg/l, max 0.10 118/32051)2(Pm 59):2006
15. | Nitrate (as NOs) 2.8 mg/l, max 45.0 IRSJS%(S)Q(PM 34):1988
16. | Sulphate (as SOy) 24 mg/], max 200 :f }\323(5) ;Pﬁﬂ im
| 17. | Total alkalinity (as 92 mg/l, Max 200 1S 3025 (ParV‘)S)"I%G \
'&3 Q@@ o
A5 }
Page 1 of 2 .gk . 34()] Q')-ﬂl
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Lohceatories TENEL, PATAL, BHUBANESWAR- 752101, ODISHA

| CaCOy) RA 2009
Es. EZ‘SQ‘;‘” ness es 16 | mg, Max 200 IS 3025 (Part 21):2009
. 3025 (Part 49):1994
‘ 19. | Zin¢ (aS Zn) 0.035 mg/l’ Max 5.0 LS‘A 2039(}.)3 )
TOXIC SUBSTANCES
41):1992
20. | Cadmium (as Cd) <0.001 | meg/l, Max 0.003 E;gggg@m 1):19
i :1986
21. | Cyanide (as CN) <001 | mgh, Max 0.05 15 3025 (Part27) 198
:1994
22. | Lead (as Pb) <0.005 | mg/l, Max 0.01 g:%g ;Paﬂ 47):199
11994
23. | Mercury (as Hg) <0.0005 | mg/l, Max 0.001 }f’j%ﬁ 9(*’ art 48):199
24. | Nickel (as Ni) <001 | mgl, Max 0.02 E:%ggﬂ’m 54):2003
25. Total Pesticide < (0.0001 mg/]’ Max 0.0005 USEPA
26. | Tota) arsenic (as As) <0.001 | mg/l, Max 0.01 532%2059 (Part 37): 1988
2 59Y): 2003
27. | Total chromium (as Cr) | <0.02 | mg/l, Max 0.05 EA 3%059 (Part 52): 2003
Remarks: Ground water level monitor manually.
| Any unusual feature observed during determination | Nil

wxeowxxxwaenarxx:  End of Test REPOMT  SEmumsem e

> 75%-vre)
Authorized Sigmtory
Kulyani Laboratories Private Limited
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7l KALYANI LABORATORIES PVT. LTD.

TRM44, PAHAL, BHUBANESWAR-752101, ODISHA

TEST REPORT

Test Report No.:  KLPL-TR/02/20/WATER-2437B
Issue Date:  06.03.2020 B o _ R
“Name and address of the Customer: M/s Raipur Energen Limited.
Raikheda,B_lgc_k_—Tilda,distl-Raipur,493224,C(_} .
_ Customer’s reference: . Service Order No.: 4800148522 Date-08.01.2019 s, e
Date of sampling: 28.02.2020
Date of Sample Receipt: 29.02.2020 | Testing Dt.: 29.02.2020 | Test completion Dt: 05.03.2020

Sample Description: Ground Water Place of collection: Inside Mines Office

Sample Condition: Sealed plastic and stenlt‘z_e‘gi glass Bottle _ No. of Samples: 01
Sampliog Method used, if any: KLPL/SOP/Chem-28
Sl . Acceptable Limit
No Parameters Results Units (IS: 10500:2012) Test Methods
Hazen, 1S 3025 (Part 4:1983 RA
1. | Colour <1.0 Max 5 2012
oo . .
2. | Total Suspended Solid 46 mg/[, max - S;’HA-22 Edition (2540
IS 3025 (Part 11):1983
3. | pHvalue 7.85 - 6.5-8.5 RA 2012
4. | Ground Water Level 5.33 Meter - —
nd R
5. | Electrical Conductivity |  0.485 ms/cm . :)P HA-22™ Edition (2510
. IS 3025 (Part 10):1984
6. | Turbidity 0.7 NTU, Max 1.0 RA 2006
. . IS 3025 (Part 16):1984
7. | Total dissolved solids 260 mg/l, max 500 RA 2006
Chemical Oxygen B APHA-22™ Edition (5220
8. Demand <5.0 mg/l, max B)
. . APHA-22" Edition
9. | Total Kjeldal Nitrogen 2.24 mg/l, max - (4500-No-B)
) 1S 3025 (Part 32):1988
10. | Chloride (as CI) 38 mg/l, max 250 RA 2009
IS 3025 2):1992
11. | Copper (as Cu) < (.02 mg/l, max 0.05 RA gooép‘m 42):199
12. | Fluoride (as F) 0.29 mg/l, max 1.0 1S 3025 (Part 60):2008
> .
13. | Iron (as Fe) <005 | mg/l, max 1.0 }18:2(-)3 ()(Pﬂrt 53):2003
35 (Part 59):
{4, | Manganesc (as Mn} <0.05 mp/l, max 0.10 E:ga?qwm 59):2006
:1988
15, | Nitrate (as NO3) 37 | myl, max 45.0 15 3025 {part 34198
24)1086:
16. | Suiphate (as SO} 39 mg/l, max 200 1S 3025 (Pnr%\t{@ﬁh
RA 2009 WA PO N
17._[ Total alkalinity (as 128 | mg/l, Max 200 1S 3025 (Pa 23):1986 \I.\
[“’ e
Page 1 of 2 o= B -
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TRAAA, PAVIAL IIIIIJ[M‘-JL.‘»\’JM{ 752101, ODISHA
CaCO\) RA 2009
18. | Sogoyness 168 | mgl, Max 200 1S 3025 (Part 21):2009
: 1S 3025 (Part 49):1994
19, | Zinc (as Zn) 0.046 mg/l, Max 5.0 RA 2009
XIC SUBSTANCES
TOXICS IS 3025 (Part 41):1992
20. | Cadmium (as Cd) <0.00] | mg/l, Max 0.003 RA 2009
IS 3025 (Part 27):1986
21. | Cyanide (as CN) < (.01 mg/t, Max 0.05 RA 2009
1S 3025 (Part 47):1994
22. | Lead (as Pb) <0.005 | mg/l, Max 0.01 RA 2009
1S 3025 (Part 48):1994
23. | Mercury (as Hp) <0.0005 | mg/l, Max 0.001 RA 2009
. 1S 3025 (Part 54):2003
24. | Nickel (as Ni) <0.01 mg/l, Max 0.02 RA 2009
25. | Total Pesticide <0.0001 | mg/l, Max 0.0005 USEPA
. IS 3025 (Part 37): 1988
26. | Total arsenic (as As) <0.001 | mg/l, Max 0.01 RA 2009
IS 3025 (Part 52): 2003
27. | Total chromium (as Cr) <0.02 mg/l, Max 0.05 RA 2009 ( )
Remarks: Ground water level monitor manually (Provision for Potable Pizzometric Monitoring).
Any unusual feature observed during determination | Nil

Page 2 of 2
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wamzwmmaneanx:  End of Test Report
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Authorized Signatory
Kalyani Laboratories Private Limited
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TEST REPORT

Test Report No.:  KLPL-TR/02/20/WATER2437C

_Issue Date:  06.03.2020

"Name and address of the Customer: M/s Ralpur Energén Limited.
Raikheda,Block-Tilda,dist-Raipur,493224,CG =

Customer’s reference' Semce Order No.: 4800148522 Date-08.01. 2019

Date of sampling: 28.02.2020 ]
Date of Sample Receipt: 29.02.2020 I_Testing Dt.: 29.02.2020 | Test completion Dt: 05.03.2020

Sample Description: Surface Water  Place of collection: Mines Pond Water

Sample Condition: Sealed plastic and sterilized glass Bottle No. of Samples: 01
Sampling Method used, if any: KLPL/SOP/Chem-28
Sl . Standards as per
No Parameters Results Units 15-2296 class-“C” Test Methods
Hazen, . 1S 3025 (Part 4:1983
1. | Colour <10 Max 300 RA 2012
. -22* Editi
2. | Total Suspended Solid 48 mg/l - gf;%‘m dition
2 11985
3. | pHvalue 83 - 6.5-8.5 E:gofz(Pm 1):1983
227% Edity
4. | Electrical Conductivity 0.430 ms/em - (';I;II{OAAz)" Edition
025 (Part 10):198:
5. | Turbidity 2.8 NTU, max . &3203 6( art 10):1934
BN R
6. | Total dissolved solids 268 mg/l, max 1500 {f:ga; {pan 16):198+
Chemical Oxygen __ APHA-22™ Edition
7. Demand <5.0 mg/l, max (5220 B)
8. | Tota) Organic Carbon <5.0 mg/l, max - APHA- ’”m Eds.
. 1, ma APHA-22™ Edit
9. | Total Kjeldal Nitrogen 2.24 mg/l, max - , 4500, N B) ition
1S 30235 (Part 32):1988
10. | Chloride (as Cl) 36 mg/l, max - RA 7009( ¥
. 1S 3025 (Part 42):1992
J1. | Copper (as Cu) <0.0] mg/1, max 1.5 RA 2009( art42)
12, | Fluoride (as [) <0.05 ng/l, max 1.5 1S 3023 (Part 60):2008
1S 3025 (fart 33):2003
13. | fron (as Fe) 2.0 mg/l, max 50 RA 2009( %:2003
1S 30235 (Part 59):2006
14, | Manganesc (as Mn) <0,l mg/l, max - RA 2012( art 39)
1S 3023 (Part 34):1988
15. | Nitrate (as NO3) 3.8 mg/l, max 50 W 200‘§ ! )
n or S 3025 (Part 24):1986
16. | Sulphate (as SOy) 46 mg/l, max -- }{,\3‘)00()( "
17. | Total alkalinity 52 “mp/l, max - 1S 3025 (P.x:t”_\\ 5)1980

)
Page § of 2 \(Lp]_. 3402§4A
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TEST REPORT
(as CaC0;) RA 2009
Total hardness .
-- r21):2
18 | (a5 CaCOy) 140 mg/l, max 1S 3025 (Part 21):2009
1S 3025 (Part 49):1994
TOXIC SUBSTANCES
:199
20. | Cadmium (as Cd) <0.001 mg/l, max 0.01 53‘2)3(5)9(}’3”41) 1992
21. | Cyanide (as CN) <0.01 mg/l, max 0.05 EA 3%3 g(Part 27):1986
22. | Lead (as Pb) <001 | mg/, max 0.1 19 302 (Part 47):1994
: 1|

23. | Mercury (as Hg) <0.00] mg/l, max _ {{S:gggépm 48):1994
24. | Nickel (as Ni) <0.01 mg/l, max - ;Sigggg(hn 54):2003

Biochemical Oxygen APHA-22" Edition -
25. | Do <1.0 mg/l, max 3.0 2012 (5210 B)
26. | Total arsenic (as As) <0.001 mg/l, max 0.2 {{54:20339([@“ 37): 1988

Total chromium (as Cr) )
27. <0.01 mg/l, max N &33339(Part 52): 2003

od ..

28. | Dissolved Oxygen 6.6 mg/l,min 4.0 azzlg\gi) Edition
Remarks: Nil
Any unusual feature observed during determination B Nil

exxmwwsanmwn: Fnd of Test Report  morsammoecm o -soaw:

5wz
Authorized Signatory
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TALABIRA-I COAL BLOCK, SAMBALPUR

M/s Raipur Energen Limited

ANALYSIS REPORT ON ENVIRONMENTAL MONITORING DATA
GENERATED FOR THE MONTH OF JANUARY-2020

ENVIRONMENTAL MONITORING DONE BY

KALYAN! LABORATORIES PVT. LTD.

LAB: PLOT NO. 78, MILLENIUM CITY,
PAHAL, BBSR-752101

This Report Contains Data On Amblent Alr, Ground Water, Surface Water, Soil And Notse Monitoring
And Analysis
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KALYANI LABORATORIES PVT. LTD.

73;"1-!-1, PAHAL, BHUBANESWAR-752101, UUH[ 1A

TEST REPORT

! Test Report No.: KLPL-TR/01/20/AAQM-528A
Issue date:  05.02.2020

“Name and address of the Customer: M/s Raipur Energen Limited. ; i
g Raikheda,Block-Tilda,dist-Raipur,493224,CG
Customer’s reference: Service Order No.: 4300148522 Date-08.01.2019
“Date of Sample Receipt: 30.01.2020 [ Testing Dt.: 30.01.2020 -I Test completion Dt.: 05. 02 2020
ﬂS;r_n—ﬁié .ﬁ_cs__cp;i—p-tion: Ambient Air Quality No. of Samples 1

Sample Condition: Gaseous sample absorbing solutions refrigerated

" Sampling Method used, if any: KLPL/SOP/ Air-06

Sl. | Dateof Sampling Parameters Observed NAAQS, Test Method
No [ Sampling Location Value 2009
' Sulphur Dioxide
8.17 80
. (S0,), pe/e’
Nitrogen Dioxide
17.25 80
z (NO,), ug/m’
Particulate Matter
Size less than l0 m 64.0 100
> E)r PMI0, go/m’ K Guidelines for the
R & R Colony. g Measurement  of
3.2 Km from ¢he Paglcu]ate Matter Ambient Alr
4. | 25-26/01/2020 | mines in | (Size less than | . 60 Pollutants
direction  of | 2-5Hm) , Volumel & II
North East or PM2.5, EL’“J CPCB ’
5. Lead (Pb), ug/m <0.02 01
6. Arsenic (As), ng/m’ <1.0 06
7. Mercury (Hg), ng/m’ | <10 -~
Chromium (Cr), <1.0 _
8. ng/m-‘
Remarks Nil _
Any unusual feature observed during determiration | Nil

pwxmmeyrwwysy: ond of TestReport  wowywwwwwrmw

i
Authorized Signatory

Kalyani Laboratoyjes Private Limitcd
s\ dt N

Page 1 of 1

KLPL- 340335A

o f-'ffffm'fffrfﬂfrﬂﬂfiwmmWﬁmw\-‘““\-.w\\“\\\\jﬁﬁ_‘(ﬁhfh‘\'h_\'\f-\m:\’_\\\_fﬁﬁ

Scanned with CamScanner



> KO KN <D KN > KN O KA O KA KA KA LI KA KA KAk

KALYANI LABORATORIES PVT. LTD.

78044, PAHAL, BHUBANESWAR-752101, ODISHA

TEST REPORT

Test Report No.:  KLPL-TR/01/20/AAQM-528B

Issue date: 05.02.2020

“Name and address of the Custdii-n_é'r_:_-"i'\-/"[_/’spli;ipur Er_{ergcn Limited.

Raikheda,Block-Tilda,dist-Raipur,493224,CG _

“Customer’s reference: Service Order No.- 4800148522 Date-08.01.2019

‘Date of Sample Receipt: 30.01.2020 | Testing Dt.: 30.01.2020 '_i"_'Té}?ébﬁ:ﬁﬁt’i&ﬁ‘lﬁ.zﬁé.()—zfﬁz—o’_"
{

MS_a“:'!‘i-]')le Description: Ambient Air Quality No. of Sample_é: 1

‘Sample Condition: Gaseous sample absorbing solutions refrigerated

Sampling Method used, if any: KLPL/SOP/ Air-06
Si. | Dateof Sampling Parameters Observed | NAAQS, Test Method
No | Sampling Location Value 2009
). Sulpl';ur Dioxide (SOy), 739 80
s
2, Weigh | Nitrogen Dioxide (NO2), | ;43 80 Guidelines for the
K]?:(fjrge Ot}51 %ﬁ/rtm Tate Matt Measurement of
26-27/01/2020 | 1 TOM e | Sasticuate vafer Ambient Air
3. mines in (Size less than 10pm) 47.0 100 Pollutants Volume-I
direction or PM10, Eé’lmj &I CPCB
south Particulate Matter ’
4, (Size less than 2.5pm) 30.18 60
or PM2.5, pg/m’
Remarks [ Nil
Any unusual feature observed during determination | Nit
exrrrrcrmsmrnx  End of Test Report
Authorized Signatory
Kalyani Laboratories Private Limited
» \;\0( a.!‘p'r-.z:-\
672 )
{"--. l!( - \"l
£{ pesr )5}
|5 2SR )3
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| _KALYANI LABORATORIES PVT. LTD.

H‘U‘!H, PAHAL, BIIDAMTESWAR MJIIII,(JI)I A

TEST REPORT

TTest Report No.: KLPL-TRIOI2D/AAQM-528C
Issue date: 05.02.2020 St e—

Name and address of the Customer: M/s Ra Ipur Encrgen Limited.

Ralkhedn,Block-Tilda,dlst-Raipur,493224,CG
Customer's reference: Scrvico Order No.: 4800133242, Date-27,12.2016

Date of Sample Recelpt: 30.01.2020 Tcslln;, Dt.: 30.01.2020 Test compleﬂon Dt.: 05.02.2020
" Sample Deseription: Ambient Air Qn'llily No. ()I'Snmplul

~ Sample Condition: Gaseous sample absorbing solutions refrigerated

Sampling Mcthod used, if any: KLPL/SOP/ Air-06

SI. | Dateof Sampling | Parametery Obhserved | NAAQS, Test Method
No [ Sampling Locatfan Value 2009
1. Sulphur Dioxide (SO, 5.40 80
%g{m Dioxide (NOy)
itrogen Dioxide ),
z | p;',/mg’ 15.11 80 Guidelines for the
25-26/01/2020 le:{ré:c Particulatc Maiter Measura_:men( of
3. (Size Jess than 10um) 52.0 100 Ambient Air Pollutants
PUmP | or PM10, yg/m’ Volume-1 & II, CPCB
Particulatc Matter
4. (Size less than 2,5um) 35.25 60
or PM2.5, pg/m’
Remarks Nil
Any unusual feature observed during determination | Nil

cwwnwnapwwxy; Endof TestRepont  yowywawwmwan:

Fv2frreet
) —

Authorized Siguntory
Kalyanl Laboeratories Private Limited
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KALYANI LABORATORIES PVT. LTD.,
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TEST REPORT

Test Report No.:  KLPL-TR/01/20/AAQM-528D
Issue date: 05.02.2020

' Name and address of the Customer: M/s Raipur Energen Limited.

s _Raikheda,Block-Tilda,dist-Raipur,493224,CG.
Customer’s reference: Service Order No.: 4800148522 Datc-08.01 2019

‘Datc of Sample Receipt: 30.01.2020 Eestinth.' 30.012020 | Test completion Dt.: 05022020

‘Sample Description: Ambient Air Quality No. of Samples: 1

“Sample Condition: Gaseous sample absorbing solutions refrigerated

Sampling Method uscd, if any: KLPL/SOP/ Air-06

Sl. | Dateof Sampling | Parameters Obscrved NAAQS, Test Method
No | Sompling Location Value 2009
L. Sulphur Dioxide (SO,), 720 80
pg/m’
2. Neogen , Dioxide | g 14 80 | Guidelines for the
) pE/m
In front of Particulate Matter Measurement  of
28-29/01/2020 | the Mines . Ambient Air
3. (Size less than 10pm) 67.0 100
Office 3 Pollutants Volume-
or PM10, pg/m 1& 11, CPCB
Particulate Matter !
4. (Size less than 2.5um) 46.42 60
or PM2.5, ug/m’
Remarks Nil
Any unusual feature observed during determination | Ni}

pxnareeezyxy End of Test Report  pp v wwmmmmwewms: ,

—_—

I
Authorized ngnatory
Kalyani Labo}rptor't:s ervatc lilmlt(‘d
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g0 KALYANI LABORATORIES PVT. LTD.

78444, PALIAL, BHUBANESWAR-752101, ODISHA

TEST REPORT

Test Report No.: KLPL-TR/01/20/AAQM-528E
Issue date: 05.02.2020

" Name and address of the Customer: M/s Rajpur Energen Limited.
_ _Raikheda,Block-Tilda,dist-Raipur,493224,CG.
‘Customer’s reference: Service Order No.: 4800148522 Date-08.01.2019

“Date of Sample Receipt: 30.01.2020 [Testmg Dt.: 30.01.2020 _T' “Test compleuon Dt.: 05 02.2020 '

Samplc Ducrlphon AmblentAlrQuallty "~ No. ofSampl&s ol

Sample Condition: Gaseous sample absorbing solutions refrigerated

Sampling Method used, if any: KLPL/SOP/ Air-04

SI. | Dateof Sampling Parameters Observed | NAAQS, Test Method
No | Sampling Location Value 2009
. Sulplgur Dioxide (S0,), 6.40 30
pg/m 03
Nitrogen Dioxide
’ 11.39 80
2. A g/m§'
Particulate Matter
3. (Size less than 10pum) 63.0 100 Guidelines for the
Rest Sheler. or PMI0, pg/m’ Measurement  of
1.5 Km from H g .
28/01/2020 ﬂ; ines in Particulate Matter Ambient Air
4. | BN e min (Size less than 2.5pm) 40.19 60 | Pollutants
ggﬁfﬁ’gst or PM2.5, pe/m’ Volume & I,
5. Lead (Pb), pg/m’ <0.02 o1 CPCB
6 Arsenic (As), ng/m” <10 06
7 Mercury (Hg), ng/m’ <10 -
8. Chromium (Cr), ng/m’ <10 -
Remarks Nil .
Any unusual feature observed during determination I Nil
End of Test Report

Authorized Signatory
Kalyani Laboratories Private Limited
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KALYANI LABORATORIES PVT LTD.
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TEST REPORT

Test Report No.t  KLPL-TR/01/20/AAQM-328F

Issuc date: 05.02.2020

Name and address of the Customer: M/s Raipur Energen Limited.
L _ Raikheda Block-Tilda,dist-Raipur,493224,CG.
Customer’s reference: Service Order No.; 4800148522 Date-08.01.2019

Date of Sample Receipt: 30.01.2020 | Testing Dt.: 30.01.2020

Tzéi'éomp]étion Dt.: 05.02.2020

Sample Description: Ambient Air Quality No. of Samples: 1|

FSampIe Condition: Gaseous samﬁﬁ absorbing solutions refri gerated' :

Sampling Method used, if any: KLPL/SOP/ Air-06

SL | Dateof Sampling Parameters Observed NAAQS, Test Method
No | Sampling Location Value 2009
Sulphur  Dioxide
. 9.39 80
: (S0,), pg/m’
Nitrogen Dloxide
16.35 80
- (NOy), pg/m’
Particulate Matter
3 (Size less than 67.0 100
' Khinda 10yum) ' '
i 3 Km o PMI10, pg/m Guidelines for the
zrlo;g& the Particulate Matter Measurement of
26-27/01/2020 . .~ | (Size less  than Ambient Ar
4. e | 25um) 4547 80 | poltutants Volume-I
e oagt | |orPM2.5, pg/m’ & 1i, CPCB
5, Lead (Pb), ug/m <0.02 o0l
6. Arsenic (As), ng/m’ <1.0 06
Mercury (Hg), <10 B
7. ng/mJ
Chromium (Cn), <1.0 B
8. ngim’®
Remarks Nil \
Any unususl feature observed during determination | Nil
prwprargwny; 20d 00 Test REport g g s s
DAl

Authorized Siguntory
Kalymi Labo {gqricﬁ Pri\utc Limited
I‘
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Page 1 of 1

/
\\l/ : KLPL- 340331A
o
L’f{ﬂﬂft{fﬂ’”{ﬁf{fﬂ‘fﬂﬂf{f{fr{{mffﬂﬂfm‘rf-\““‘ ‘n‘ﬁ'-‘n‘-'\.m-\\'\x\-'n.\\'\'\.'\'i*‘h“h‘h‘h\\\\\'\\\‘\\%\_1\'\-\\,\.“1\‘-

Scanned with CamScanner



KK KON C> KN 5 KM CH KA KNI KN O KA KA O KA KA SKD
KALYANI LABORATORIES PVT. LTD.
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TEST REPORT

Test Report No.: KLPL-TR/01/20/AAQM-528G
05.02.2020

Issue date:

M/s Raipur Energen Limited.
Raikheda,Block-Tilda,dist-Raipur,493224,CG.

~ Customer’s reference: Service Order No.: 4800148522 Date-08.01.2019
‘Date of Sample Receipt: 30.01.2020 :Tes(mg Dt.:23.09.2019 _} '

Samplc Descnptlon Ambient Air Quallty

- Na‘me and addr&s of the Customer:

Test completion Dt.: 30.01.2020

No. of Samples 1

“Sample Condition: Gaseous sample absorbing solutions refrigerated

Sampliog Method used, if any: KLPL/SOP/ Air-06

SL | Dateof Sampling Parameters Observed | NAAQS, Test Method
No | Sampling Location Value 2009
1. _}Sig/lg)hur Dioxide (SO,), 10.26 80

Nitrogen Dioxide
2. 1034 80

(NO,), pg/m’

Particulate Matter
3. Babu Khinda E’?PZ:;TSOS th;/?np“ m) 600 100 Guidelines for the

3.5 Km from Pamical 'tpMart Measurement of
4 | 2772800172020 | the mines in | o e less than 2.5 m) 1006 50 Ambient Air
. direction  of | S0 5 g # ' Pollutants Volume-}
North East = & 11, CPCB
P Lead (Pb), pug/m’ <0.02 01 ’
6. Arsenic (As), ng/m’ <10 06
7 Mercury (Hg), ng/m’ <10 -
8. Chromium (Cr), ng/m’ <10 -
Remarks Nil .
Any unusual feature observed during determination | Nil |
wwmswmanany: End T TeStREPOt  go vy gwwwwnsm
125wl

Authorized Signatory
Knlynni Laborutorles Prlvate Limbted
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gi# _ KALYANI LABORATORIES PVT. LTD.

TR PAHAL, BHUBANESWAR-7521611, ODISHA

....................................................................

TEST REPORT

Test Report No.:  KUPL-TR/01/20/AAQM-528H
Issue date:  03.02.2020

Name and address of the Customer: M/s Rﬂ.lpl.ll‘ Energen Limited. S

___Raikheda,Block-Tilda,dist-Raipur,493224,CG - 3 ALY
‘Customer’s reference: Service Order No.: 4800148522 Date-08.01.2019

Date of Sample Receipt: 30.01.2020 [ Testiog Dt.: 30.01.2020 J
. No. of Samples: |

Test completlon Dt.: 31 Ol 2020

Sam;_)_ie-f)-a;c-ri_pt—i;n: Ambient Air Quality
Sampling Point. : Downwind direction of Talabira | mines
Sample Condition: Gaseous sample absorbing solutions refrigerated

Sampling Method used, if any: KLPL/SOP/ Air-06 o B )

S‘L Date of Sampling Parameters Observed Value Test Method
No | Sampling Location
Al-Downwind 3 <0.00
L 28/01/2020 point of Total VOC (ug/m’) 001 Solvent Extraction
5 Talabiarra; mine | pay (ng/m?) <0.001 followed by GC analysis.
Remarks [Nl
Aoy unusual feature observed during determination | Nil
wxrrywermrry  End of Test Report  yoww wormprmonse
M 258 arres

Authorlzed Signatory
Kulyani Laboratories Private Limited
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....................................................................

TEST REPORT

i Test Report No.: KLPL-TR/OI/ZO/NO]SE(S2BI-5230)
Issue date:  05.02.2020

Name and address of the Customer: M/s Raipur Energen Limited.
Raikheda,Block-Tilda,dist-Raipur,493224,CG

Customer's reference: Service Order No.: 4800148522 Datc-08.01.2019
Date of Sample Receipt: Not Appllcablc JTeslmg Dt.: Not Applicable | Test compleuon Dt.: Not AlelcabIC

. e |

Snmplc Dcscrlpllon Noise Level ‘No. of Samplcs 07

amplc Condition: NA

~ Sampling Method used, if any: KLPL/SOP/ Air-06

SL. DATE OF SAMPLING LOCATION NOISE LEVEL IN NOISE LEVEL IN
NO | MONITORING dB(A) LEQ, DAY dB(A) LEQ, NIGHT
TIME TIME
( 6.00AM TO 10.00PM) | (10.00 PM (o 6.00 AM)

1.]  26.01.2020 | Near Weigh Bridge 56.8 415 '

2. 25.01.2020 Near Petrol Pump 54.7 41.9

3. 28.01.2020 In front of Mining Office 57.6 48.5

4. 27.61.2020 Rest Shelter 54.1 40.5

5. 26.01.2020 Khinda Village 49.3 392

6. 27.01.2020 Babu Khinda 48.1 382

1. 25.01.2020 R & R Colony 46.3 39.8

Standard as per Noise Rule, 2000 (Industrial Area 75.0 70.0
Standard as per Noise Rule, 2000 (Residental Area) 55.0 45.0 |

Remmarks: | Nil
Any unusual featurc observed during determination [ Nil l
veysorewarry, End of TestReport  porsvr sy mzrwr !
2% rces
Authorized Signatory
Kalyani Laboratories Privatc Limited
-

|
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KALYANI LABORATORIES PVT. LTD.

TR/944, PAHAL. BHUBANESWAR-75210). ODISHA

TEST REPORT

Test Report No.: KLPL-TR/01/20/WATER-2228A
Issue Date: 05.02.2020

Name and address of the Customer: M/s Raipur Energen Limited.

o _ Raikheda,Block-Tilda,dist-Raipur,493224,CG
Customer ) re_ft_a_rgp_gq‘ ﬁvﬁ Order N No 4800148522 Date-08.01.2019

Date of sampling: 29.01.2020
Date of Sample Receipt: 30.01.2020 | Testing Dt.: 30.01.2020 | Test completion Dt: 05.02.2020

Sample Description: Ground Water Place of collection: R & R COLONY OPEN WELL (Purushotam Meher)

Sample Condition: Sealed plastic and sterilized glass Bottle No. of Samples: 01
Sampling Method used, if any: KLPL/SOP/Chem-28
SL Paramete Results Units Acceptable Limit Test Methods
No B v (IS: 10500:2012)
Hazen, IS 3025 (Part 4:1983 RA
1. | Colour <1.0 Max 5 2012
nd .
2. | Total Suspended Solid 40 mg/l, max - Q;JHA'QZ Edition (2540
3. | pH value 7.7 - 6.5-8.5 oo0rs (Part | 1):1983
4. | Ground Water Level 5.31 Meter - -
[7:) T
5. | Electrical Conductivity 0.415 ms/cm - ifHA-B Edition (2510
6. | Turbidity 07 | NTU, Max 1.0 o 2000 {part 101984
. 1S 30 :
7. | Total dissolved solids 240 | mg/l, max 500 P?A 233 6(9 art 16):1984
Chemical Oxygen _ APHA-22™ Edition (5220
8. Demand <50 mg/l, max B) d
APHA-22™ Edition
j i 1.68 mg/l, max -
9. | Total Kjeldal Nitrogen g/ (4500-Ngye-B)
1S 3025 (Part 32):1988
10. | Chioride (as CI) 40 | mg/t, max 250 RA 2009( )
i IS 3025 (Part 42):1992
11. | Copper (as Cu) <0.02 mg/], max 0.05 RA 2009( )
12. | Fluoride (as F) 0.22 mg/l, max 1.0 IS 3025 (Part 60):2008
IS 3025 (Part 53):2003
13. | Iron (as FC) <0.05 mg/l) max 1.0 RA 2009(
IS 3025 (Part 59):2006
14. | Manganese (as Mn) <0.05 | mg/l, max 0.10 RA 2012( )
IS 3025 (Part 34):1988
15. | Nitrate (as NOy) 30| mgl, max 45.0 o 2000 Part 39
IS 3025 (Part 24):1986
16. | Sulphate (as SOs) 33 mg/l, max 200 RA 2009( /){on ey
17. | Total alkalinity (as_ 108 mg/l, Max 200 1S 3025 (Par?zi?‘)’rg“ 86

”“f}/-

-
Page 1 of 2 7 Bmgn
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KALYANI LABORATORIES PVT. LTD.

TR, PATTAL, DHUBANESWAR-752101, ODISHA

CaCOy) RA 2009 |
Total hardness (as

13- | cacoy) 144 | mg/l, Max 200 IS 3025 (Part 21):2009

i :1994
19. | Zinc (as Zn) 0.042 | mg/l, Max 5.0 15 302> (Part49) 199
TOXIC SUBSTANCES
20. | Cadmium (as Cd) <0.001 | mg/, Max 0.003 ;{SAJ%(S)g(Pm 41):1992
21. | Cyanide (as CN) <0.01 mg/l, Max 0.05 {_{S:gggg(!’art 27):1986
22. | Lead (as Pb) <0.005 | mg/l, Max 0.01 ;{Si%g;%n 47):1994
23. | Mercury (as Hg) <0.0005 | mg/l, Max 0.001 15 3025 (Part 48):1994
24. | Nickel (as Ni) <0.01 | mgl, Max 0.02 i{SAB%(S)g(Pm 54):2003
25. | Total Pesticide <0.0001 | mg/l, Max 0.0005 USEPA
26. | Total arsenic (as As) <0.001 | mg/, Max 0.01 LSA:;%%SQ (Part 37): 1988
27. | Total chromium (as Cr) <0.02 | mgl, Max 0.05 ;81\32%205; (Part 52): 2003
Remarks: Ground water level monitor manually.
Any unusual feature observed during determination | Nil

wrxmmsooocrxe:  End of Test Report w T ITIG
Oo%rrzel
Authorized Signatory
Kalyani Labomlorws Private Limited
//’34\0’ )
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_KALYANI LABORATORIES PVT. LTD.

TERI PANAL, BHURANESWAR-TS2101. ()“]‘)“(\

TEST REPORT
Test Report No.: KLPL-TR/01/20/WATER-2228B
Issue Date:  05.02.2020
Name and address of the Customer:  M/s Raipur Energen Limited.
__Raikheda,Block-Tilda,dist-Raipur,493224,CG .
Customer’s reference' Service Order No.: 4800148522 Date-08. 01 2019

Date of sampling: 29. 01.2020
_Date of Sample Receipt: 30.01.2020 | Testing Dt.: 30,01.2020 Test completion Dt: 05,02.2020

Sample Description: Ground Water Place of collection: Inside Mines Office

“Snmplc Condmon‘ Sealed plastic and sterilized glass Bottle ~ No.of Samples: 01 01 -
Sam plmg Method used, lfany KLPL/SOP/Chem-28
SL . Acceptable Limit
No Parameters Results Units (IS: 10500:2012) Test Methods
Hazen, ]S 3025 (Part 4:1983 RA
1. | Colour <1.0 Max 5 2012
nd e
2. | Total Suspended Solid 44 mg/l, max - 3;’ FlA-22™ Edition (2540
3. | pH value 7.8 - 6.5-8.5 E:ggfz(?a” 1):1983
4. | Ground Water Leve] 5.32 Meter -- -
i =d T Y
5. | Electrical Conductivity 0.471 ms/cm - :)PHA 22" Edition (2510
6. | Turbidity 08 | NTU, Max 1.0 15 2075 (Part 10):1984
7. | Total dissolved solids 252 | mg/l, max 500 :f;fgg épa“ 16):1984
Chemical Oxygen B APHA-22* Edition (5220
8. Demand <5.0 mg/l, max B)
-22% Edin
9. | Total Kjeldal Nitrogen 1.68 mg/l, max - a?;(iN B) thon
(VAN
1S 3025 (Part 32):1988
10. | Chloride (as CI) 40 mg/l, max 250 RAJZOO‘)( art 32)
1S 3025 (Part 42):1992
I'1. | Copper (as Cu) <0.02 | mg/l, max 0.05 RAJ’()OC)( ar 42yt
12. | Fluoride (as F) 0.28 mg/l, max 1.0 IS 3025 (Puart 60):2008
(S 3025 (Part $3):2005
13. | Iron (as Fe) <0.05 mg/l, max 1.0 RA 2009( :
1S 3025 (Part 39):2006
14, | Manganese (a5 M) <0.05 | mgl, max 0.10 RA 2012( )
IS 3025 (Part 34):1988
15. | Nitrate (as NOy) 3.9 mg/l, mnx 45.0 RA °009(
IS 3025 (Part 24):1986
16. | Sulphate (as SOy) 36 mg/l, max 200 RA 2009( 1/r A )_ I8N
17. | Total alkalinity (s 122 mp/l, Max 200 1S 3025 (1fan/’3) ]986 E]
f" e T .| H
Page | of 2 PL- 340325A
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CaCOy) RA 2009
Total hardness (as
18| cacoy) 160 | mg/l, Max 200 18 3025 (Part 21):2009
‘ 1S 3025 (Part 49):1994
19. | Zinc (as Zn) 0.045 mg/l, Max 5.0 RA 2009
TOXIC SUBSTANCES
. 1S 3025 (Part 41):1992
20. | Cadmium (as Cd) <0.001 | mg/l, Max 0.003 RA 2009
. IS 3025 (Part 27):1986
21. | Cyanide (as CN) <0.01 mg/l, Max 0.05 RA 2000
IS 3025 (Part 47):1994
22. | Lead (as Pb) <0.005 | mg/l, Max 0.01 RA 2009
IS 3025 (Part 48):1994
23. | Mercury (as Hg) <0.0005 | mg/l, Max 0.001 RA 2009
- . IS 3025 (Part 54):2003
24. | Nickel (as Ni) <0.01 mg/l, Max 0.02 RA 2009
25. [ Total Pesticide <0.0001 | mg/l, Max 0.0005 USEPA
. ) IS 3025 (Part 37): 1988
26. | Total arsenic (as As) <0.001 | mg/l, Max 0.01 RA 2000
. IS 3025 (Part 52): 2003
27. | Total chromium (as Cr) <0.02 mg/l, Max 0.05 RA 2009
Remarks: Ground water level monitor manually (Provision for Potable Pizzometric Monitoring).
Any unusual feature observed during determination Nil
wrmxammesax:  End of Test Report = S
P

Authorized Signa_t-o-ry
Kalyani Laboratories Private Limited
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TEST REPORT

Test Report No.:  KLPL-TR/01/20/WATER-2228C

Customer S ml‘erencc‘ SeMcc Order No.: 4800148522 Date-08.01.2019
Date of sampling: 29.01.2020
Date of Sample Receipt: 30.01.2020 | Testing Dt.: 30.01.2020 | Test completion Dt: 05.022020

Issuc Date: 05.02.2020
Name and address of the Customer:  M/s Raipur Energen Limited.

Raikheda,Block-Tilda,dist-Raipur,493224, CG

_Sample Description: Surface Water  Place of collection: Mines Pond Water o
“Sample Condition: Sealed plastic and stenhzed glass Bottle No. of Samples: 01 .
Sampling Method used, if any: KLPL/SOP/Chem-28
ivl(; Parameters Results Units ISSt_azlzc;:;rflsasa:-‘[‘) é‘,-, Test Methods
1. | Colour <1.0 H&Z;; 300 ;sigg? 2(Part 4:1983
3. | Total Suspended Solid 34 mg/l - é};ﬁ{gﬁ)z“d Edition
3. | pHvalue 8.0 - 6.5-8.5 i{si%?z(l’an 11):1983
4. | Electrical Conductivity 0.412 ms/cm - éz?a‘\i)?d Edition
5. | Turbidity 22 NTU, max - &3%36(%11 10):1984
6. | Total dissolved solids 256 mg/l, max 1500 Eﬂ?%éépm 16):1984
t nd v s
7 gl':nn;lc:l Oxygen <50 mg/l, max _ 22}2{8\32)2 Edition
8. | Total Organic Carbon <5.0 mg/], max — APHA-22ZD Ed‘s:
9. | Total Kjeldal Nitrogen 168 | mghmax - aglgg\ﬁi_;dmon
10. | Chloride (as CI) 26 mg/l, max . LSA3 233 9(Pan 32):1988
11. | Copper (as Cu) <0.01 mg/l, max 1.5 {§A3gggg(p““ 42):1992
12. | Fluoride (as I) <0.05 mg/l, max 1.5 IS 3023 (Part 60):2008
13. | Iron (as Fe) 1.8 mg/l, max 50 LSAJQSB D(I‘Nl 53):2003
14. | Manganesc (as Mn) <0.1 my/l, max N IRSA323?2(PM 2008
15. | Nitrate (as NOy) 3.2 mg/l, mox 50 {{S;\}g’ég;pm 34):1988
16, | Sulphate (as SOy) 32 mg/l, max - }fﬁgéaép}‘:tﬁ?:}g%
17. | Total alkalinity 32 mg/l, max -- 1S 3025,(1’3?( QEﬁFRS%\T
{f( ApSR \f"--_f
Page 1 of 2 D/gA
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78/044, PANTAL, BHUBANESWAR-7352101, ODISHA
TEST REPORT
__[@sCaCO) RA 2009
Total hardness
18| (as CaCOY 124 mg/l, max - [S 3025 (Part 21):2009
19. | Zinc (as Zn) 0.045 mg/l, max 15 :{SAnggépan 49):1994
TOXIC SUBSTANCES
20. | Cadmium (as Cd) <0.001 mg/l, max 0.01 EA3g§gg(Pm 41):1992
21. | Cyanide (as CN) <0.01 mg/l, max 0.05 {J\SAJ%SQ(FM 27):1986
22. | Lead (as Pb) <0.01 mg/l, max 0.1 gjgggg(Part 47):1994
23. | Mercury (as Hg) <0.001 mg/l, max _ {fi%ggﬂ’m 48):1994
24. [ Nickel (as Ni) <0.01 mg/], max _ ;fAJgggg(Pm 54):2003
Biochemical Oxygen APHA-22* Edition -
25 | Demand <10 mg/l, max 3.0 2012 (5210 B)
26. | Total arsenic (as As) <0.001 | mg/, max 0.2 &3%39(Pan 37): 1988
Total chromium (as Cr) ) -
27. <0.01 mg/l, max _ LSA3203059(PM 52): 2003
nd s
28. | Dissolved Oxygen 6.5 mg/l,min 4.0 21121616\022(:) Edition
Remarks: Nil
Any unusual feature observed during determination | Nil
wwzmmsacewaxmx  End of Test Re POrt  ooeoRom o MO T IR
159 Snwrel
Authorized Signatory
Kalyani Laboratories Private Limited
Page 2 of 2
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TALABIRA-I COAL BLOCK, SAMBALPUR

M/s Raipur Energen Limited

ANALYSIS REPORT ON ENVIRONMENTAL MONITORING DATA
GENERATED FOR THE MONTH OF MARCH- 2020

ENVIRONMENTAL MONITORING DONE BY

KALYANI LABORATORIES PVT. LTD.

LAB: PLOT NO. 78, MILLENIUM CITY,
PAHAL, BBSR-752101

This Report Contains Data On Ambient Air, Ground Water, Surface Water, Soil And Noise Monitoring
And Analysis
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TEST REPORT

Test Report No.:  KLPL-TR/03/20/AAQM-575A
Issue date; 21.03.2020

" Name and address of the Customer: M/s Raipur Energen Limited.
Raikheda, Block-Tilda,dist-Raipur,493224,CG
“Customer’s reference: Service Order No.: 4800148522 Date-08.01,2019

Date of Sample Receipt: 19.03.2020 | Testing Dt.: 19.03.2020 Test completion Dt.: 21.03.2020

“Sample Description: Ambient Air Quality " No. of Samples: 1

Sample Condition: Gaseous sample absorbing solutions refrigerated

Sampling Method used, if any: KLPL/SOP/ Air-06

SI. | Dateof Sampling Parameters Observed | NAAQS, Test Method
No [ Sampling Location Value 2009
Sulphur Dioxide
1. (SO, pg/m3 8.10 80
Nitrogen Dioxide
2. 19.10 80
(NOy), pg/m’
Particulate Matter
3. (Size less than 30).lm) 72.0 100 Guidelines for th
R & R Colony. |or PMIO, go/m uidelines for the
3.2 Km from ﬂfc Particulate Matter ideagmiment Aqf
: ; Size  Jess  than mbien i
4. | 1415032020 | mines in g s 46.42 60 Pollutants
direction of | 4-2Km 3 Vol 1 & 1
North East or PM2.5, ug/m Cl‘; (‘:‘gle‘ ’
S Lead (Pb), ug/m’ <0.02 01
6 Arsenic (As), ng/m’ <1.0 06
7 Mercury (Hg), ng/m’ <10 -
Chromium (Cr), <10 R
8. ng/m’
Remarks Nil -
Any unusual feature observed during determination i Nil

vryrxwrwrngge E£od of TestReport  prweywwwwwmw:

1% el
Authorized Signatory
Kalynni Laboratori u:si iy th Limited
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Th*

“Test Report Nt KLPL-TR/03/20/AAQM-575D

COKACIKEH IR CHKN CH KNI KN LHKH () KA CHACH KA KN S Koy
. KALYANI LABORATORIES PVT. LTD.

M OPAHAL B BANESWAR

TEST REPORT

TR OTHSHA

Samplc Description: Ambient Air Quality

Sample Condition: Gaseous sample absarbing sofutions refrigerated

Iszue date:

21.03.2020

* Name and address of the Customer: M/s Raipur Energen Limited.
Raikheda,Block-Tilda,dist-Raipur,493224,CG
Customer’s reference: Senvice Order No.: 4800148522 Date-08.01.2019

Date of Sample Receipt: 19.03.2020

Testing Dt.: 19.03.2020

Sampling Metbod used, if any: KLPL/SOP/ Air-06

No. of Samples: 1

Test completion Dt.: 21.03.2020

| St | Date of Sampling Parameters Observed | NAAQS, Test Method
| No | Sampling Location Value 2009
[ Sulpl';ur Dioxide (SO0,), 129 80
|- | T
2 Weigh | Nitrogen Dioxide (NO2). | 3 9 80 Guidelines for the
Bridge 0.5 | pg/m
— - Measurement of
| Km from the | Particulate Matter R :
[ - 15-16/03/2020 mines in (Size less than 10pm) 55.0 100 Ambient Air
| > 1mes 1 1z¢ less than Ul : Pollutants Volume-
, dircction or PMI0, pe/m & I1. CPRCB
[ 1 south Particulate Matter )
| 4. (Size less than 2.5pm) 35.41 60
! or PM2 5, pa/m’
Remarks [ Nil
| Any unwsua) feature observed during determination | Nil
ervommxrrewy A of TestRepont  ppppywyromew:
DD
PN
!‘ ) -
3¢ Oy
i‘ X \\ \.f"\_ 5
1> anlene el \'i‘;
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Authorized Signatory
Kulymil Laboratorles Private Limited
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TEST REPORT

Test Report No.:  KLPL-TR/03/20/AAQM-575C
Issue date: 21.03.2020

“Name and address of the Customer: M/s Raipur Energen Limited.
Raikheda,Block-Tilda,dist-Raipur,493224,CG

" Customer’s reference: Service Order No 4800133242, Date-27.12.2016
Date of Sample Receipt: 19.03.2020 ‘Tes(mg Dt.: 19.03.2020 “1' Test completion Dt.: 21.03.2020

Sample Description: Ambient Air Quality No. of Samples 1

Sample Condition: Gas;éaé_éihp‘l-e ':il‘)sc;r_b_ir_:g solutions refrigerated

~ Sampling Method used, if any: KLPL/SOP/ Air-06

SI. | Dateof Sampling | Parameters Observed | NAAQS, Test Method
No | Sampling Location Value 2009
Sulphur Dioxide (SOy),
1. | g/’ 5.06 80
5 Nltro]gen Dioxide {NO,), 17.38 80 o
Near the ug/rp Guidelines for the
14-15/03/2020 | Petrol | Farticulate Matter Measurement of
3. (Size less than lOum) 53.0 100 Ambient Air Pollutants
PUP | or PMIO, ug/m’ Volume-1 & II, CPCB
Particulate Matter
4, (Size less than 2.5pm) 3621 60
or PM2.5, pg/m’
Remarks Nil
Any unusual feature observed during determination | Nil

rammExezrywy: LCnd of TestReport  poorsomyme wwm:
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TEST REPORT

Test Report No.;  KLPL-TR/03720/AAQM-575D
1ssue date: 21.03,2020

" Name and address of the Customer: M/s Raipur Energen Limited.
__ Raikheda,Block-Tilda,dist-Raipur,493224,CG.
" Customer's reference: Service Order No 4800148522 Date-08.01.2019

Datc of Sample Reeeipt: 19.03.2020 [Testmg Dt.: 19.03.2020 ]l * Test comp!e(ion Dt.: 21 032020 """""
Snmple Dcscnphon Arﬁb]én_t/(lr_Qua_hTy - _'_'_ﬂ(;"ol'Samples 1 - o
Snmplc Condition: Gaseous éifﬁple absorbing solutions refngerated S i
Samplmg Method used, if any: KLPL/SOP/ Air-06 AR
Sl. | Dateof Sampling | Parameters Observed NAAQS, Test Method
No | Sampling Location Value 2009
1. Sulphur Dioxide (SO,), 10.44 80
ug/m’ _
2. Nitrogen - Dioxide 17.22 80 | Guidelines for the
(NOZ)I llg/m
In front of Particulate Matte Measurement  of
17-18/03/2020 | the Mines | o o o Vatter Ambient Air
3. (Size less than |0pm) 70.0 100
Office 3 Pollutants Volume-
or PMI0, pp/m [ & II, CPCB
Particulate Matter '
4. (Size less than 2.5um) 43.49 60
or PM2.5, pg/m’
Remarks Nil
Any unusual feature observed during determination | Nil
exrwmmnwwmmy  ond of TestReport gy yrryvwys:
e
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Authorized Signatory
Kalyani Laboratories Private Limited
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Test Report No.: KLPL-TR/03/20/AAQM-575E
Issue date:  21.03.2020
" Name and address of the Customer: M/s R;;pur]gr;eljé&_irﬁlltéd__ . -
- _ Raikheda,Block-Tildadist-Raipur,493224,CG. i s
Customer’s reference: Service Order No.: 4800148522 Date-08.01.2019
Date of Samplc Receipt: 19,03.2020 | Testing DL: 19.03.2020 Test completion Dt.: 21.03.2020
~ Sample Description: Ambient Air Quality No. of Samples: 01 -
Sample Condition: Gaseous sample absorbing solutions refrigerated
Sampling Method used, if any: KLPL/SOP/ Air-06 -
SL | Date of Sampling Parameters Observed | NAAQS, Test Methaod
No | Sampling Location Value 2009
Sulphur Dioxide (SOy),
1. g/’ 8.54 80
2 Nm-a;an Dioxide (NO,), 18.45 80
pg/m
Particulate Matter
3. (Size less than 10pm) 67.0 100 Guidelines for the _
Rest Sheler. | PM10, pg/m’ Measurement  of {
1.5 Km from —— . . y {
. . | Particulate Matter Ambient Air
16-17/03/2020 | the mines in | . (
4. directi (Size less than 2.5um) 45.06 60 Pollutants
irection 7 : l
South East or PM2.5, M] Volume-l & 1,
5. Lead (Pb), pg/m <0.02 01 CPCB
é. Arsenic (As), ng/m’ <1.0 06
7 Mercury (Hg), ng/m’ <10 -
8. Chromium (Cr), ng/m’ <10 -
Remarks Nil
Any unusual feature observed during determination [ Nil
rwzzsovawsamn ond of TestReport  popry v
: 4 S \, 4
FSL Ol Yo
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Authorlzed Signatory
Kalyani Laborntorles Private Limited
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TEST REPORT

Test Report No.:  KLPL-TR/03/20/AAQM-575F
Issue date: 21.03.2020

Name and address of the Customer: M/s Raibur Energen Limited.
Raikheda Block-Tilda,dist-Raipur,493224,CG.

Cusromcr S ref’erencc‘ Service Order No.: 4800148522 Date-08.01.2019
“Date of Sample Receipt: 19.03.2020 |[Testing Dt.; 19.03.2020 “Test completion Dt.: 21.032020

Sample Description: Ambient Air Quality ) No. ofSamples 1

Sample Condition: Gaseous sample absorbmg solutions refrigerated

~ Sampling Method used, if any: KLPL/SOP/ Air-06

SI. | Dateof Sampling Parameters Observed NAAQS, Test Method
No | Sampling Location Value 2009
Sulphur Dloxide
. 43 80
‘ (SOy), pg/m’ '
Nitrogen DJoxide
2. 20.36 80
(NO), pg/m*
Particulate Matter
3. (Size less than 71.0 100
Khinda 10pm) ; .
al 3 Km R PMI0, pg/m * Guidelines for the
‘é_’lo;ge' ﬂi Particulate Matter Measurement of
15-16/03/2020 . .| (Size less than Ambient Air
4. :1."“35. "1. 2.5pm) 4347 60 Pollutants Volume-{
ngf}:"g’;st Ot | or PM2.5, pg/m’ & 11, CPCB
5. Lead (Pb), pg/m” <0.02 0l
6. Arsenic (As), ng/m’ <10 06
Mercury (Hp), <1.0 _
7. ng/m]
Chromium  (Cr), <1.0 _
8. ng/m3
Remarks Nil .
Any unusual feature observed during determination H Nil

womwwxgnwewy; £nd of TestReport  poyywewsexstam
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Authorlzed Signatory
Kalyanl Laborntories Private Limited
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~ KALYAN! LABORATORIES PVT. LTD.

TEMAL PATIAL R DANEOW AR TOQINL, ODISHA

TEST REPORT

Text Repomt No.:
''''''''' 21.03.2020

Texue date:

Name nnd sddress of the Customer: M/s Raipur Energen Limited.
Ratkheda,Block-Tilda,dist-Raipur,493224,CG.

Customer's reference: Service Order No.: 4800148522 Date-08.01.2019

Date of Sample Receipt: 19.03.2020 Testing Dt.: 19.03.2020

Sample Description: Ambicnt Air Quality No. o_f_Samplcs: 1

K1PLTROI20/AAQM-$75G

Test completion Dt.: 21.03.2020

Sample Condition: Gascous sample absorbing solutions refrigerated

Sampling Method used, if any: KLPL/SOP/ Air-06

SL | Datcof Sampling Parameters Observed | NAAQS, Test Method
No | Sampling Location Vialue 2009
l I Sl.llphl.lr Dioxide (SO)). 939 80
| " Jlg/m’ )
Nitrogen Dioxide
2
| % (NO,). pe/m’* 22.22 80
' Particulate Matter
. Babu Khinda | (37% ess thin J0um) 67.0 100 Guidelines for the
" 3.5 Km from Panicuh;: Natier Measurement of
. 2 i i Ambient A
g, | 16°17/0372020 | the mines N | qr i ccthan 2. 5um) | 45.06 60 Ambicnt Air
‘ direction  of or PM2.5. po/m’ Pollutants Volume-l
{IETE North East A%, 0. IR/ & 11, CPCB
| 5. Lead (Pb), pg/m <0.02 ol
[6. Arsenic (As), ng/m’ <10 06
A Mercury (11g), ng/m’® <1.0 £
g, Chromium (Cr), ng/m’ <10 -
| Remarks Nil
[_&g\_{_u_yusua__lffiy_u_r_tj observed during determinution ]_ Nil

sypsonagygmy: Dhdoblestleport  oog ooy ppnuun:
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31  KALYANI LABORATORIES PVT. LTD.

78/944, PAHAL, BHUBANESWAR-752101, ODISHA

TEST REPORT

Test Report No.: KLPL-TR/03/20/AAQM-575H
Issue date: 21.03.2020

‘Name and address of the Customer: M/s Raipur Energen Limited.
Raikheda,Block-Tilda,dist-Raipur,493224,CG

Customer’s reference: Service Order No.: 4800148522 Date-08.01.2019
Date of Sample Receipt: 19.03.2020  |Testing Dt.: 19.03.2020 Test completion Dt.: 21.03.2020

Sample Description: Ambient Air Quality " No. of Samples: 1
Sampling Point, : Downwind direction of Talabira | mines
Sample Condition: Gaseous sample absorbing solutions refrigerated

* Sampling Method used, if any: KLPL/SOP/ Air-06

:l(.) ls)::polifng i);rcnar:::;g Parameters Observed Value Test Method

L Al-li?:;no\;ind Total VOC (ng/m’) <0.001 Solvent Extraction

N 17/03/2020 Talabi;ra; mine | pyp (he/m’) <0.001 followed by GC analysis.
Remarks | Nil

Any unusual feature gbserved during determination | Nil

pymmanezwmxae  End of TestReport  pygwyrrammws:

Authorized Signatory
Kalyani Laboratories Private Limited
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KALYANI LABORATORIES PVT LTD.

TRAM, PAHAL, BITUBANESWAR-752101. ODISHA

TEST REPORT

Test Report No.:  KLPL-TR/03/20/NOISE(575! - §750)
Issue date: 21.03.2020

" Name and address of the Customer: M/s Raipur Energen Limited. “ )
L Raiklieda,Block-Tilda,dist-Raipur,493224,CG
Customer’s reference: Service Order No.: 4800148522 Date-08.01.2019

“Date of ‘Sample Receipt: NotApphcable Tcstmg Dt.: Not Applicable , Test compleﬁan Dt Not Apphcablc e

Sample Dcscnpnon Noise Level ~ No.of Samples* 07

“Sample Condition: NA

~Sampling Method used, if any: KLPL/SOP/ Air-06

SL. DATE OF SAMPLING LOCATION NOISE LEVEL IN NOISE LEVEL IN
NO | MONITORING dB(A) LEQ, DAY dB(A) LEQ, NIGHT
TIME TIME
(6.00AM TO 10.00PM) | (10.00 PM to 6.00 AM)
l. 15.03.2020 Near Weigh Bridge 59.7 442
2. 14.03.2020 Near Petrol Pump 578 43.7
3.]  17.03.2020 | 1In front of Mining Office 60.8 524
4. 16.03.2020 Rest Shelter 572 43.8
5. 15.03.2020 Khinda Village 52.5 42.1
6. 16.03.2020 Babu Khinda 51.6 41.5
7. 14.03.2020 R & R Colony 49.5 43.1
Standard as per Noise Rule, 2000 (Industrial Area) 75.0 70.0
Standard as per Noise Rule, 2000 (Residental Area) 550 45.0
Remarks: ] Nil _
Any vnusval feature observed durlng determination | Nil

End of Fest Report

ot
Authorized Signatory
Kalyani Laborﬁﬁifjes Private Limited
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TEST REPORT

Test Report No.:

KLPL-TR/03/20/WATER-2553A

Issue Date:
Name and address of the Customer: M/s Raipur Energen Limited.

21.03.2020

................................................................

Raikheda,Block-Tilda,dist-Raipur,493224,CG

__ Customer’s rel‘ercnce.
Date of sampllno 18.03.2020
_Date of Sample Receipt: 19.03.2020

_Service Order No.: 4800148522 Date-08.01.2019

fTesting Dt.:

19.03.2020

Test completion Dt: 21.03.2020

_Sample Description: Ground Water Place of collection: R & R COLONY OPEN WELL (Purushotam Meher)

Sample Condition: Sealed plastic and sterilized glass Bottle

No. of Samples: 0]

Sampling Method used, if any: KLPL/SOP/Chem-28
Sk . Acceptable Limit
No Parameters Results Units (S: 10500:2012) Test Methods
Hazen, 1S 3025 (Part 4:1983 RA
1. | Colour <1.0 Max 5 2012
na - -
2. | Total Suspended Solid 26 mg/l, max - g;m-zz Edition (2340
1§ 3025 (Part 11):1983
3. | pHvalue 7.4 - 6.5-8.5 RA 2012
4. | Ground Water Level 5.36 Meter -- -
nd sy
5. | Electrical Conductivity 0.382 ms/cm - i\.;’HA-22 Edition (2510
e IS 3025 (Part 10):1984
6. | Turbidity 0.6 NTU, Max 1.0 RA 2006
, . IS 3025 (Part 16):1984
7. Total dissolved solids 216 mg/l, max 500 RA 2006
Chemical Oxygen APHA-22°° Edition (5220
8. Demand <50 mg/l, max - B)
) ] APHA-22" Edition
9. | Total Kjeldal Nitrogen 1.12 mg/l, max - (4500-Nowe B)
. IS 3025 (Part 32):1988
10. | Chloride (as Cl) 28 mg/l, max 250 RA 2009
I'1l. | Copper (as Cu) <0.02 mg/l, max 0.05 ;{SAB%SQ(P&" 42):1992
12. | Fluoride (as F) 0.19 mg/l, max 1.0 1S 3025 (Part 60):2008
13. | Iron (as Fe) <0.05 mg/], max 1.0 g:gégg(l)m 33):2003
14. | Manganese (as Mn) <0.05 mg/l, max 0.10 i{SA3 ggiépm 59):2006
15. | Nitrate (as NOs) 2.5 | mg/l, max 45.0 }f}fggg&““ 34):1988
16. | Sulphate (as SO5) 26 | mg/h, max 200 E:gggé“*‘f‘ 24): 1936}\ =
17. | Total alkalinity (as 98 mg/l, Max 200 IS 3025 (Part 23){1986 -
Page 1 of 2 !__\'?;r' SN i
L- 330407A /]
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__________________________________________________________________________________________________________________________________________________________________________________________

TR0, PAUAL, DIIUDANESWAR-752101, ODISHA
CaCO,) RA 2009
Total hardness (as :
18. CaCOy) 132 mg/l, Max 200 1S 3025 (Part 21):2009
: :1994
19. | Zine (as Zn) 0.038 | mg/l, Max 5.0 {fi%g;”m 49)
TOXIC SUBSTANCES
: S 3025 (Part 41):1992
20. | Cadmium (as Cd) < 0.001 mg/l, Max 0.003 RA 2009
. (S 3025 (Part 27):1986
21. | Cyanide (as CN) <0.01 mg/l, Max 0.05 RA 2009
IS 3025 (Part 47):1994
22. | Lead (as Pb) <0005 | mg/l, Max 0.01 RA 2009
IS 3025 (Part 48):1994
23. | Mercury (as Hg) <0.0005 | mg/l, Max 0.001 RA 2009
. . IS 3025 (Part 54):2003
24. [ Nickel (as Ni) <0.01 mg/l, Max 0.02 RA 2009
25. | Total Pesticide <0.0001 | mg/l, Max 0.0005 USEPA
. IS 3025 (Part 37): 1988
26. | Total arsenic (as As) <0.001 | mg/], Max 0.01 RA 2000
, IS 3025 (Part 52): 2003
27. | Total chromium (as Cr) <0.02 mg/l, Max 0.05 RA 2009
Remarks: Ground water Jevel monitor manually,
Any unusual feature observed during determination | Nil

ozt End of Test Report  emsoman mcm s mwomza

Do~
Authorized Signatory

Kalyani Laboratorjes Private Limited
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5 KALYANI LABORATORIES PVT LTD.

TRA44, PAUAL, BHUBANESWAR-752101. ODISHA

TEST REPORT

Test Report No.:  KLPL-TR/03/20/WATER-2553B
Issue Date: 21.03.2020 _ . =
Name and address of the Customer: M/s Raipur Energen Limited.
o ‘Raikheda,Block-Titda,dist-Raipur,493224,CG .
{ Customcr s reference Semcc Order No.: 4800148522 Date-08.01.2019
Date ofsamplmg 18.03.2020
_Date of Sample Receipt: 19.03.2020 | Testing Dt.: 19.03.2020 | Test completion Dt: 21.03.2020

_Sample Description: Ground Water Place of collection: Inside Mines Office

Sample Condition: Sealed plastic and sterilized glass Bottle No. of Samples: 01
Sampling Method used, if any: KLPL/SOP/Chem-28
Sl . Acceptable Limit
No Parameters Results Units (IS: 10500:2012) Test Methods
Hazen, 1S 3025 (Part 4:1983 RA
1. Colour <1.0 Max 5 2012
nd P
2. | Total Suspended Solid 50 | mel, max - ’S;JHA'ZZ Edition (2340
IS 3025 (Part 11):1983
3. | pH value 7.95 - 6.5-8.5 RA 2012
4. Ground Water Level 5.35 Meter -- -~
nd res
5. | Electrical Conductivity |  0.494 ms/em - 1’:‘; HA-22" Edition (2510
- 1S 3025 (Part 10):1984
6. | Turbidity 0.8 NTU, Max 1.0 RA 2006
. . 1S 3025 (Part 16):1984
7. | Total dissolved solids 268 mg/l, max 500 RA 2006
Chemical Oxygen _ APHA-22" Edition (5220
8 | Demand <30 mg/, max B)
] ‘ APHA-22" Edition
24 , .
9, Total Kjeldal Nitrogen 2 mg/l, max (4500-No B)
, 1S 3025 (Part 32):1988
[
10. | Chloride (as Cl) 42 mg/l, max 250 RA 2009
IS 3025 (Part 42):1992
11. | Copper (as Cu) <0.02 mg/l, max 0.05 RA 2009
12. | Fluoride (as F) 031 mg/l, max 1.0 IS 3025 (Part 60):2008
IS 3025 (Part 53):2003
. <0. :
13. | Iron (as I'e) 0.05 mg/l, max 1.0 RA 2009
1S 3025 (Part 59):2006
3 <0. .
14. | Mangancse (as Mn) 0.05 mg/l, max 0.10 RA 2012
. , IS 3025 (Part 34):1988
. 4. l 14 .
i5. | Nitrate (as NO;) 0 mg/l, max 45.0 RA 2009 o
IS 3025 (Part 24)19 G‘f
16. | Sulphate (as SOy) 42 mpg/l, max 200 RA 2009 /10\ \;\
17. [ Total alkalinity (as 136 mg/l, Max 200 1S 3025 (Part23):1986

{0y
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TRM44, PAHAL, ll!!lJ}lA\lL,'SW.«\R-'?J?.III 1. ODISHA
| CaCO,) RA 2009
Total hardness (as 025 (Part 21):2009
18. CaCOy) 172 mg/l, Max 200 IS 3025 ( ¥
1994
19, | Zinc (as Zn) 0049 | mg/l, Max 50 15 3085 (Part 49):199
TOXIC SUBSTANCES
20. | Cadmium (as Cd) <0001 | mg/l, Max 0.003 15 3085 (Part 41):1552
21. | Cyanide (as CN) <001 | mg/l, Max 0.05 202 (Part 27):1986
22. | Lead (as Pb) <0.005 | mg/l, Max 0.01 a2 (Part 47):1994
23. | Mercury (as Hg) <0.0005 | mg/l, Max 0.001 i{?gﬁgg@m 48):1994
24. | Nickel (as Ni) <0.01 | mg/l, Max 0.02 {fﬁgﬁgf art 54):2003
25. | Total Pesticide <0.000! | mg/l, Max 0.0005 USEPA
26. | Total arsenic (as As) <0.001 | mg/l, Max 0.01 :{SA:;%%SQ (Part 37): 1988
27. | Total chromium (asCr) | <0.02 | mg/l, Max 0.05 E’Aé%%% (Part 32): 2003
Remarks: Ground water level monitor manually (Provision for Potable Pizzometric Monitoring).
Any unusual feature observed during determination | Nil
wexxrxemexxm  ENd of Test Report  mocmmoxomm e sz ow
Au(hormmry
Kalyani Laboratories Private Limited
Page 2 of 2
KLPL- 340366A
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_KALYANI LABORATORIES PVT. LTD.

TR, PALAL, BHUBANESWAR-752101, ()I}ISIM

TEST REPORT

Test Report No.:  KLPL-TR/03/20/WATER-2553C
_Issue Dafe: 23.03.2020
Name and address of the Customer: M/s Ral_[)-u;‘_gér-g-gl_{_LI.ITIl.t-C(‘-]-MM o
S Raikheda,Block-Tilda,dist-Raipur, 493224,CG
Customer’s rcfercnce Servnce Order No.: 4800148522 Date-08.01.2019

Date of sampling: 18. 8.03.2020
Date of Sample Receipt: 19.03.2020 | Testing Dt.: 19.03.2020 | Test completion D(: 23.03.2020

“Sample Description: Surface Water  Place of collection: Mines Pond Water s

Sample Condition: Sealed plastic and sterilized glass Bottle ~ No. of Samples: Ql____;_ :
Sampling Method used, if any: KLPL/SOP/Chem-28 _
Sl . Standards as per
No Paramefers Results Units IS-2296 class-“C” Test Methods
Hazen, IS 3025 (Part 4:1983
1. | Colour <1.0 Max 300 RA 2012
: APHA-22™ Edition
2. | Total Suspended Solid 52 mg/I - (2540 D)
1S 3025 (Part [1):1983
3. | pHvalue 8.4 - 6.5-8.5 RA 2012
. . APHA-22" Edition
4, | Electrical Conductivity 0.450 ms/cm - (2510 A)
. IS 3025 (Part 10):1984
5. | Turbidity 3.0 NTU, max -- RA 2006
. . 1S 3025 (Part 16):1984
6. | Total dissolved solids 286 mg/l, max 1500 RA 2006
Chemical Oxygen < . APHA-22" Edition
7| Demand 50 | mg/l, max (5220 B)
8. | Total Organic Carbon <5.0 mg/], max - APHA-22"" Eds.
. . mg/l, max APHA-22" Edition
9, | Total Kjeldal Nitrogen 2.8 - (4500-N,ieB)
. ) IS 3025 (Part 32):1988
10. | Chloride (as Cl) 44 mg/1, max - RA 2000
IS 3025 (Part 42):1992
11. | Copper (as Cu) <0.0] mg/l, max 1.5 RA 2009
12. | Fluoride (as F) <0.05 mg/l, max 1.5 IS 3025 (Part 60):2008
IS 3025 (Part 53):2003
13. | Iron (as Fe) 22 mg/l, max 50 RA 2009
) .
14. | Manganese (as Mn) <0.1 mg/l, max - E:gaiéi’art 59):2006
. 1S 3025 (Part 34):1988
4.2 mg/l, max
[5. | Nitratc (as NO;) g/ 50 RA 200
. 1S 302 t-24):1986
16. | Sulphate (as SOy) 50 mp/l, max ~ RA 20&;"’&; _‘M) N\
)7, | Total alkalinity S8 mp/l, max . 1S 3625.(Part 23)} L986
_;IL t .":‘ r\\\.‘.‘ ". 1
Page 1 of 2
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_KALYANI LABORATORIES PVT. LTD.
Laboratosies TROA4, PALIAL, BIUDANESWAR-752101, ODISHA
TEST REPORT
(as CaC0Oy) RA 2009
18, T(:;‘ggg:;ss 152 mg/l, max - IS 3025 (Part 21):2009
. IS 3025 (Part 49):1994
19. | Zinc (as Zn) 0.054 mg/l, max 15 RA 2009
TOXIC SUBSTANCES
. 1S 3025 (Part 41):1992
20. | Cadmium (as Cd) <0.001 mg/l, max 0.01 RA 2000
1o 1S 3025 (Part 27):1986
21. | Cyanide (as CN) <0.01 mg/l, max 0.05 RA 2009
IS 3025 (Part 47):1994
22. | Lead (as Pb) <0.01 mg/], max 0.1 RA 2009
1S 3025 (Part 48):1994
23. | Mercury (as Hg) <(.001 mg/l, max - RA 2000
] . IS 3025 (Part 54):2003
24, kel (as N -
Nickel (as _1) <0.01 mg/l, max RA 2009
Biochemical ~Oxygen APHA-22™ Edition -
2% | Demand <10 | mg/l, max 30 2012 (5210 B)
26. | Total arsenic (as As) <0.001 | mg/, max 02 &3%39@&“ 37)- 1988
Total chromium (as Cr) IS 3025 (Part 52): 2003
27. <0.01 .- =
mg/l, max RA 2009
Bd ..
28. | Dissolved Oxygen 6.9 mg/l,min 4.0 glgglég'zc) Edition
Remurks: Nil
Ary unusual feature observed during determination | Nil _——
waaxmsexaaaxw,  End of Test Report [3. < o 2 55 3 SN K ;;Q‘._\I:S “h“;\::i:"}»\
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1.0 Introduction

The IB valley coal mines are surrounding the Hirakund Reservoir is India’s mini capital
of energy comprises of one of the most important new coalmines both in terms of
reserves and in terms of productions. The small-scale pocket mining activities have
generated a high environmental impact not only on the LULC but also on entire
ecosystems of this region.

The mining activities resulted in the rapid increase of human population, which leads to
changes in LULC, displacement of the native population, deforestation and conversion
of natural forest ecosystems into grassland and marginal croplands. This drastically
disturbed system is highly prone to land and water contamination.

The LULC of the area of interest is created using LISS 4 MX images of 5.8-meter
resolution for the year 2015 and year 2018. Change in land use/land cover is mapped
and is depicted as change map in Annexure | of this report.

The Talabira-I coalmine and its surrounding area is the area of interest for the current
study to assess the LULC and its changes due the Year 2015 and 2018 using Geospatial
technology.

1.1 Objectives

The objective of this assignment is the following:

s To prepare a LULC and change maps from satellite images of two different
dates using geospatial technology:

% Change detection analysis of Spatio-Temporal sequential changes in land-
use patterns aligns in 10km buffer from Talabira-I Coalmine area.

1.2 Profile of the study area

The Talabira block Coalmine is located in the southern part of the in IB valley coalmines
in between Jharsuguda and Sambalpur Tehsil in Sambalpur district of Odisha. The
Talabira coal Mine is confined to an area bounded by latitude 21° 42’ 58” N to 21° 44’
37" N and longitudes 83° 58’ 51” E to 84° 00’ 39” E. As per reports the Geological block
area of the Talabira-I mine is around 260 Ha while the mining lease area is nearly 170.30
Ha. The location map of Talabira-I Coalmine is shown in Figure 1.

The area is well connected through roads and railways to important business centres in
Odisha like Rourkela, Jharsuguda, Sundargarh and Bhubaneswar. The physiography of
the IB valley has an undulating landscape with a minimum elevation of 200 to 350 m
above the mean sea level.
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Figure 1. Location of Talabira-1 Coal mine

2.0 Methodology

The LISS IV-MX data from Resourcesat-2 satellite image of the years of 2015 (13 March
2015) and 2018 (1 Feb 2018) temporal data were obtained from NRSC Hyderabad. Both
the images are pre-processed, ortho-rectified (geometrically corrected) and resampled
in UTM projection with WGS-84 datum and WGS-84 spheroid. The study area was
obtained by sub-setting the required area of 10 Km buffer from Talabira-I coal mine.
Both the images were classified using the unsupervised classification method with k-
mean and ISODATA cluster suitable algorithm in ERDAS Imagine v2015. The image
classification accuracies have been performed on visual satellite images interpretation
of object identification. Finally, the changes in various LULC classes are obtained by
post-processing classification using image differencing method.

2.1 Data used specification

The detail specification of the LISS IV MX satellite data used in the current study the
given table 1.
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Table 1 Main features of satellite data used

. Radiometric Spatial Date of
Year Satellite Sensor Spectral Bands (p m) Resolution Res%lution Acquisition
B2- Green (0.52- 0.59)
2015 Eesourcesat' |\L/If/|8x B3 = Red (0.62- 0.68) 10 Bit 5.8 m 13-Mar-15
B4 = NIR (0.77- 0.86)
5 B2- Green (0.52- 0.59)
2018 | pesOUCesat | LSS | B3 = Red (0.62- 0.68) 10 Bit 58m | Ol-Feb-18
B4 = NIR (0.77- 0.86)

2.2 Data pre-processing

The adopted satellite image scenes had
been normalised to each other by taking

some necessary digital image
enhancement and interpretation
techniques of the raw images. The
radiometric  correction, like contrast

stretching and histogram equalisation,
was performed for each pixel value. The
brightness value based on neighbouring
pixels were applied on image data using
ERDAS Imagine software.

2.3 Image classification
methods
The unsupervised classification

techniques have been adopted for LULC
by capturing the information of each class
based on the spectral information of the
image. The entire work process is shown
in figure 2. The K-mean and ISODATA
algorithms were selected for clustering
classified groups for the outcome
classification, further refinements by
splitting and merging of clusters by certain
groups thresholds using cluster busting of
mixed group of classes. The image
interpretation, label and colour coding for
define classes are done. The statistically

[ Satellite Images (2015 & 2018)

—

v

[ Pre-processing

-
ya Unsupervised Classification N

e mm o mmn mmE m—,

Separate data into groups

" ; )
! [ L with clustering )
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AN S
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'
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-
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result?

\
.\'

wy1106]y 9 POYIaN 3/qpIINS

[ LULC -2015 ]

[ LULC -2018 ]
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[ Change Detection

Figure 2. Work flow of adopted Methodology
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computed random reference points are used for validating accuracies assessment
through the classified outputs.

2.4 Land-use/ Land-cover classification scheme

The define land-use and land-cover classes (Table 2) were mapped for the Talabira-I
coal mine area: The description of Forest, Barren land, Scrubland, Settlement, Mining
area, Agriculture, Water bodies and transport layers are shown in Table 2. The
classification scheme created by NRSC is used for this classification. The following in
scheme has to be adopted for this study area.

Table 2. Land-use and land-cover classification scheme

Land Use Type Description
Forest land Open Forest and Plantation
Mining area Coal Piles and Coal Gangue Piles
Barren land Wasteland and Permanent Fellow Land
Scrubland Grassland, Small Trees and Shrubs
Settlement Residential, Commercial and Services, Industrial and

Transportation

Agriculture land Croplands and Crop Fields and Fellow Land
Water bodies River, Lakes, Ponds, and Wetland areas
Road & Transport NH, SH, DR, ODR, Tracks and Railway Lines
network

3.0 Land-use/ land-cover classification
3.1 Unsupervised Classification

After the preparation of the classification scheme, the unsupervised classification
technique was applied for preparation of land use/land cover maps of the study area.
Through the satellite images, the independent reference points were created to check
the classification accuracies and errors for each classified classes. The lower accuracy
classes were also refined through re-classification (cluster busting) technique to improve
the maximum accuracy of the classification results. The unsupervised classification
techniques are more objective, automated and accurate in comparison of other
conventional classification methods. The classified images for the year 2015 and 2018
are enclosed in Annexure |I.

3.2 Accuracy assessment

The Assessment of images classification accuracy of the year 2015 and 2018 was
carried out to determine the quality of the land use/land cover derived from the above
images. The random points were generated from the satellite images to extract the
object base signature information. The accuracy assessment was carried out using 91
points based on the visual interpretation of the referenced satellite images. The
comparison of the referenced pointed was done with the classification results and
performed a statistical analysis of the information for correctness using the error
matrices.
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The accuracy assessment error matrices and reports of the study area are shown in
table number 3, 4, 5 and 6 below. The accuracy assessment is computed from
classification results of 2015 and 2018 images.

Table 3. Accuracy Assessment Error Matrix of 2015 classified image

Reference Data
Classified Water | Open Scrub | Crop | Built- | Barren | Mining | Classified
Data bodies | Forest |land land up Land Total
Water 17 0 0 0 0 0 0 17
bodies
Open 0 12 1 2 0 0 0 15
Forest
Scrub land 0 0 9 0 1 0 0 10
Crop land 0 0 0 15 0 0 0 15
Built-up 0 0 0 0 9 0 0 9
Barren land 0 0 0 2 0 8 0 10
Mining 0 0 0 0 0 0 15 15
Reference 17 12 10 19 10 8 15 91
Total

Table 4. Producer’s and User’s Accuracy assessment of 2015 classified image

Class Name Reference | Classified | Number Producers | Users
Total Total Correct Accuracy | Accuracy
Waterbodies 17 17 17 100.00% | 100.00%
Open Forest 12 15 12 100.00% 80.00%
Scrubland 10 10 9 90.00% 90.00%
Cropland 19 15 15 78.95% 100.00%
Built-up 10 9 9 90.00% 100.00%
Barren Land 8 10 8 100.00% 80.00%
Mining 15 15 15 100.00% | 100.00%
Total 91 91 85
Overall Classification Accuracy = 93.41%
Table 5. Accuracy Assessment Error Matrix of 2018 classified image
Reference Data
Classified Water | Open | Scrub | Crop | Built | Barren | Mining | Classified
Data bodies | Forest | land land |-up |land Total
Waterbodies 17 0 0 0 0 0 0 17
Open 0 15 0 0 0 0 0 15
Forest
Scrubland 0 0 8 1 0 1 0 10
Cropland 0 0 0 14 0 1 0 15
Built-up 0 0 0 0 9 0 0 9
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Barren 0 0 1 0 0 8 1 10
Land
Mining 0 0 0 0 0 0 15 15
Reference 17 15 9 15 9 10 16 91
Total

Table 6. Producer’s and User’s Accuracy assessment of 2015 classified image

Class Name Reference | Classified | Number | Producers Users

Total Total Correct | Accuracy | Accuracy
Waterbodies 17 17 17 100.00% 100.00%
Open Forest 15 15 15 100.00% 100.00%
Scrub Land 10 9 8 90.00% 93.33%
Cropland 15 14 14 93.33% 93.33%
Built-up 9 9 9 100.00% 100.00%
Barren Land 10 10 8 100.00% 80.00%
Mining 15 14 15 93.33% 93.33%
Total 91 88 86

Overall Classification Accuracy = 94.06%

4.0 Result and Discussion
4.1 Spatio-temporal LULC change assessment

The change detection analysis of map was computed in the ERDAS imaging and ArcGIS
software using raster and spatial analyst tool. The classified images are characterising
the differences between a pair of initial classified image (2015) and final classified
images (2018). The differences between the land use and land cover class’s results
generated by subtracting of initial results 2015 LU/LC image from the final 2018 LU/LC
image. The differencing image technigues were adopted for the assessment of change
detection analysis.

The cross-matrix was computed for the assessment of change in the study area, to
determine the quantum of conversions from a particular land cover class to other land
cover class and their corresponding area over the evaluated period.

LU/LC class wise cross-matrix analysis results are shown in Table 7 below. As per this
analysis, a thematic layer map was generated to depict the results of change detection
refer to Annexure-ll. The change map generated from the various classes containing
the differences and combinations of “from-to” change classes.
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Table 7. Cross-matrix of LULC change in 2015 and 2018 (area in km?)

2015 (Areain Km2)

2018 (Area in Km2)
LULC Class Waterbodies Open Scrub | Crop Built-up | Barren Land | Mining | Total
Forest land land
Waterbodies 33.93 0.29 0.83 0.09 0.07 0.50 0.02 35.73
Open Forest 0.74 49.30 10.16 | 13.24 0.63 6.31 0.01 80.38
Scrubland 12.65 6.02 23.64 9.33 1.32 11.58 0.18 64.70
Cropland 1.25 6.09 7.09 66.70 1.81 21.66 0.01 | 104.62
Built-up 0.06 0.29 1.14 1.99 5.60 2.86 0.01 11.95
Barren Land 5.85 6.32 12.65 7.54 5.10 34.42 0.26 72.14
Mining 0.17 0.00 0.15 0.01 0.00 0.23 1.08 1.65
Total 54.64 68.32 55.66 | 98.90 14.52 77.57 155 | 371.17

Note: The change cross-matrix values shown in bold numbers indicate no change in
land cover categories produced by given temporal results.

4.2 LU/LC patterns for 2015-2018

In the Spatio-temporal change assessment of the land use and land cover patterns for
March 2015 and Feb 2018, significant changes were observed in water bodies,
scrubland, open forest and cropland. The LU/LC change cross-matrix shows following
major changes in land use pattern:

e Land-use change from cropland to barren land is 21.66 Sq. Km.,
¢ Land-use change from open forest to cropland is 13.24 Sqg. Km.

e Land-use change from barren land to scrubland is 12.65 Sq. Km.
¢ Land-use change form scrubland to water bodies is 12.65 Sq. Km.
¢ Land-use change form scrubland to barren land is 11.58 Sqg. Km.
e Land-use change form open forest to scrubland is 10.16 Sg. Km.
e Land-use change form scrubland to cropland is 9.33 Sg. Km.

e Land-use change form barren land to cropland is 7.54 Sg. Km

e Land-use change form cropland to scrubland is 7.09 Sq. Km.

e Land-use change form cropland to open forest is 6.09 Sg. Km

e Land-use change form scrubland to open forest is 6.02 Sg. Km

e Land-use change form barren land to open forest is 6.32 Sg. Km
e Land-use change form barren land to water bodies is 5.85 Sq. Km

Table 8 and Graph represent the total increase and decrease of major land use and land
cover class of the study area from 2015 to 2018.

Table 8. Overview of changes in LU/LC Class wise (in Km?)

LU/LC Class Area 2015 Area 2018 | Net changein 2018 -
2015

Barren Land 72.17 77.67 5.50

Built-up 11.84 14.48 2.64

Cropland 105.22 99.00 -6.22
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Mining 1.66 1.56 -0.10
Open Forest 80.30 68.26 -12.04
Scrub Land 64.29 55.59 -8.69
Waterbodies 35.72 54.64 18.92

LULC Changes (2015-2018)
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As per the overall analysis the open forest, scrubland and cropland are significantly
decreased between the year 2015 and year 2018. It is also observed that there are
significant increase in waterbodies, barren land and built up area.

The outcomes of temporal LU/LC and LU/LC change maps of the study area has been
composed through cartographic manner. The map composition of the entire area is done
in two different scales namely at 1:25,000 for the entire area of interest and the leasehold
area of Talabira —I coal mine on the scale of 1:5000. The maps are composed for printing
at A3 paper.

5.0 Conclusion

This high-resolution satellite image-based interpretation and analysis is undertaken to
observe the changes in LU/LC pattern in the area of interest which is derived by putting
a 10 Km buffer around the Talabira — | Coal mine area. LISS —IV high-resolution (5.8 m
spatial resolution) Resourcesat-2A satellite data from 2015 and 2018 are used for
interpretation and analysis. Following are the conclusion of this study:

e Itis observed that the barren land is increasing by 5.50 Sg. Km between 2015 to
2018; this increase is due to the conversion of cropland, open forest land and
scrubland.
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It is observed that the water bodies are increased by 18.92 Sg. Km between 2015
to 2018; this increase is mainly due to submergence of scrubland around
reserves and open forest.

It is observed that the built-up area is increasing by 2.64 Sg. Km between 2015
to 2018; this increase is due to commercial activities and capturing scrubland for
construction purposes.

It is observed that in the mining area the water (SUMP) is increased. This may
be due to no mining activities in the area in late 2017.

It is observed that the open forest area is decreased by 12.04 Sg. Km between
2015 to 2018; this may be associated with the conversion of commercial use of
the open forest and plantation.

It is observed that cropland is decreased by 6.22 Sq. Km between 2015 to 2018;
the reduction in the area of cropland is majorly due to conversion of cropland to
permanent fellow land.

Itis observed that scrubland is decreased by 8.69 Sq. Km between 2015 to 2018;
the reduction in the area of scrubland is majorly due to increase in water bodies
and build up area.
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Annexure-l for reference mapping
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