BEFORE THE HON’BLE NATIONAL GREEN

TRIBUNAL, WESTERN ZONE BENCH, PUNE

Appeal No. 166/2024(WZ)

APPELLANTS: MRS PRACHI AMIT MAHURKAR & 3
OTHERS

VERSUS

RESPONDENTS: UNION OF INDIA & 8 OTHERS

INDEX

Sr. | Particulars Page Nos.
No.

1. | Counter affidavit of Respondent No. 4 | 1058-1113
Maharashtra State Power Generation

Co. Ltd.

2. | Annexure-R-4/A 1114

Copy of the Radio Activity Test
Certificate issued by Department of
Atomic Energy dated 14.12.2024.

3. | Annexure-R-4/B 1115-1129




Copies of replies given by Koradi
Thermal Power Station to the show
cause notices dated 07.12.2021,

01.02.2022 and 20.07.2022 .(Coll)

Annexure-R-4/C

Copy carbon footprint study through
SINE IIT Bombay Company for its

Koradi Power Station

1130-1215

Annexure- R-4/D

Copies of Test reports dated
06.06.2025 for bore wells as well as dug
wells of villages Panjra, Mahadula,
Koradi, Nanda, Suradevi, Kawtha,
Khasala and Mhasala.

1216-1270

Annexure-R-4/E

Copy of detailed action plan prepared
by the answering Respondent for
maximum ash utilisation dated

31.05.2025.

1271-1273

Annexure-R-4/F

1274-1275




Copy of Copy of Notification issued by
Respondent No. 1, wherein the time
line for installation of FGD for Thermal
Power Plants is extended for three
years, i.e. up to 31.12.2027 for Koradi

Thermal Power Station.

)

Pune (ML.P. Khajanchi, Adv,)
Date :04/09/2025 Counsel for Respondent No. 4



0SB

BEFORE THE HON'BLE NATIONAL GREEN

OTARIAL REG-
i NTRY.NO : g5/80 Appeal No. 166/2024(WZ)
NATE : 4!’ g/

) TRIBUNAL, WESTERN ZONE BENCH, PUNE
_J
AP

PELLANTS: MRS PRACHI AMIT MAHURKAR & 3
OTHERS

VERSUS

RESPONDENTS: UNION OF INDIA & 8 OTHERS

REPLY ON BEHALF OF THE RESPONDENT NO. 4

The Respondent No. 4 begs to submit as under:-

PRELIMINARY OBJECTIONS TO THE TENABILITY OF THE
APPEAL

1.  The Appellants have invoked the Appellate jurisdiction of
this Hon'ble Tribunal under Section 16 of National Green Tribunal
Act, 2010 to challenge the Environmental Clearance dated
19.09.2024 granted to the answering Respondent by the Respondent
No. 1 for the 2X660 MW Coal based Supercritical Thermal Power
Plant within the existing premises of 2190 MW Koradi Power Plant

at Koradi, Tah. Kamptee, Disirict Nagpur, Maharashtra. The
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answering Respondent submits that the present Appeal under Section

16 of National Green Tribunal Act, 2010 is not maintainable.

2. The answering Respondent submits that the Appellants have not
shown as to how they are “persons aggrieved” within the meaning of

“any person aggrieved” under Sections 16 and 18 of National Green

tribunal Act, 2010.

3. The answering Respondent submits that the Appellants do not live
in the vicinity of Koradi Thermal Power Station. They have not
participated in the Public Hearing. They have not even claimed in the
Appeal that they sought hearing during the publi}: consultation but
were not given such opportunity. In such circumstances, it is crystal
clear from record that the Appellants are not the “persons aggrieved’
and they have no authority under law to invoke the jurisdiction of this
Hon’ble tribunal under Section 16 of National Green Tribunal Act,

2010.

4. It is pertinent to note that none of the persons who reside in the
vicinity of Koradi Thermal Power Station have filed Appeal. The
Appellants have not shown any credentials and bonafides in filing the

Appeal before this Hon’ble Tribunal. The Appellanis have not




|OEO

disclosed the source of documents, source of funding etc. In such
circumstances the Appellants have no locus standi to prefer the

present Appeal.

5. Even otherwise, perusal of the Environmental Clearance dated
19.09.2024 would demonstrate that the same is granted on various
conditions including that answering Respondent shall abide by all
orders and judicial pronouncements made from time to time by the
Hon’ble High Court of Judicature at Bombay, Bench at Nagpur in
Public Interest Litigation (PTL.) No. 51/2023 and Original Application
(OA) No. 62/2021 filed before this Honble Tribunal. In the humble
submission of the answering Respondent, when the issues in question
sought to be raised by Appellants are already being looked in to by
Hon’ble High Court and this Hon’ble Tribunal in two separate
proceedings, the Appellants should not and could not have invoked
the Appellate jurisdiction of this Hon’ble Tribunal by raising identical
subject matters and similar grievances. Resultantly, the answering
Respondent submits that the Appeal as framed and filed by the

Appellants before this Hon’ble Tribunal is not maintainable,
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6. Absolutely without prejudice to the above raised preliminary
objections, the answering Respondent submits that even on merits, the
Appellants have not made out any case whatsoever to seek indulgence
from this Hon’ble Tribunal. The answering Respondent denies each
and every adverse allegation made against the answering Respondent
by the Appellants, as il each of such adverse allegation is specifically
denied and traversed. The answering Respondent is submitting

parawise reply as under:-

Reply to Para 1:

7. As already submitted the Appellants cannot be said to be “persons
aggrieved” by the Environmental Clearance dated .19.09.2[]24 issued
by Respondent No. 1 in favour of the answering Respondent. The
answering Respondent denies that the Appellants are aggrieved by the
said Environmental Clearance dated 19.09.2024. It is denied that the
Appellants are not associated with any political party and it is further
denied that they are not interested/influenced by any political
decision. It is denied that grave illegalities, as alleged or otherwise,
are committed by the Respondent No. 1 while granting Environmental

Clearance to the answering Respondent.
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Reply to Para 2:

8. Needs no reply.
Reply to Para 3:
9. Needs no reply.

Reply to Para 4 (i) & (ii):

10.0n Appellants’ own showing, the Respondent No. 1 had issued the
Terms of Reference (TOR) on 26.06.2020. Perusal of the said T'erms
of Reference (TOR) would validate that it's a detailed reference
containing several terms and it was published on the website of the
Respondent No. 1. The Appellants have also annexed the same with
the Memo of Appeal. However, the Appellants did not raise any
grievances or objections to the said Terms of Reference (TOR). It is
crystal clear that the Appellants, when were not aggrieved by the said
Terms of Reference (TOR), there is no question of they being
aggrieved by the impugned Environmental Clearance 19.09.2024
granted by the Respondent No. 1 in favour of the answering
Respondent. Had the Appellants really been serious about the alleged

grievances raised by them in the present Appeal, they would have
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very well challenged the Terms of Reference (TOR) dated
26.06.2020. Having failed to do so, the Appellants are estopped from

challenging the impugned Environmental Clearance dated

19.09.2024 by way of present Appeal.

Reply to Para 4 (iii):

11.Appellants have themselves pleaded that the Maharashtra
Electricity Regulatory Commission (MERC) had granted approval for
the proposed expansion of the project in Case No. 230/2019 dated
04.09.2019. The Appellants did not challenge the said order dated
04.09.2019 passed by MERC. The said conduct not only shows the
casual approach of the Appellants but it also demonstrates that there
is no cause of action made out by the Appellants in the present Appeal

for redressal of their alleged grievances before this Hon’ble Tribunal.

Reply to Para 4 (iv) to (xii):

12.Needs no reply.

Reply to Para 4 (xiii):
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13.All the allegations made in this para are denied. The answering
Respondent had properly addressed all the objections raised during
the public hearing held on 23.05.2009 in respect of 3x660 MW Koradi
Project and the proposal was submitted to MOEF & CC for
recommendation of EC. Further, EC in respect of 3x660 MW Koradi

Project was granted MOEF & CC on 04.01.2010.

Reply to Para 4 (xiv):

14.1t is denied that the ash is being released from the Ash Bund in the
River Kanhan which is the main water source of drinking water in

Nagpur City. The Appellants are put to strict proof of the same.

Reply to Para 4 (xv):

15.Needs no reply.

Reply to Para 4 (xvi):

16.Needs no reply.

Reply to Para 4 (xvii):

17. It is denied that the answering Respondent has not complied with

the terms of the EC dated 04.01.2010 for 3x660 MW Plant and that
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the environment is being continuously degraded as alleged and it is
further denied that the same is resulting in serious health hazard to the
life of the Citizens in Nagpur and surrounding areas, as alleged or

otherwise. The Appellants are put to strict proof of the same.

Reply to Para 4 (xviii) to (xxiv):

18.Needs no reply.

Reply to Para 4 (xxv):

19. It is denied that the important directions issued by this Hon ble
Tribunal are still not followed by Respondents and it is further

denied that health of citizens of Vidarbh Region is at serious risk.

Reply to Para 4 (xxvi):

20. The answering Respondent submits that the EC specifically lays
down condition directing the answering Respondent to abide by
all orders in the said two ongoing legal proceedings. It is denied
that existence of these legal challenges directly questions the

validity of the EC.
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21.1t is denied that granting the EC while show cause notices are
pending is a clear violation of the precautionary principle as
alleged or otherwise. As the said three show cause notices have
been duly replied by the answering Respondent. The
Environmental Clearance (EC) dated 19.09.2024 has also dealt
with the same.

22.The Gorewada International Zoo is not a notified national park,
sanctuary, or protected forest under said the Act. Hence, the
observation in the EC to the effect that there are no such areas

within a 10 km radius is factually and legally correct.

Reply to Para 4 (xxvii) & (xxviii):

23.Needs no reply.

Reply to Para 4 (xxix):

24. It is denied that in the years following the EC and NGT order,
several Ct)mplianée issues have emerged. The installation of FGD
system is in progress. Koradi TPS has achieved an average ash
utilization of 65% in past 3 years. Efforts are being taken to achieve

100% ash utilization. It is denied that this Hon’ble Tribunal’s
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directions regarding studies on Nuclear Radiations have not been
followed. The Appellants are put to strict proof of the same. The
answering Respondent submits that as per the radio activity test
certificate issued by Department of Atomic Energy, the values are
below the clearance level. Copy of the said Radio Activity Test
Certificate dated 14.12.2024 issued by Department of Atomic Energy

1s annexed herewith and marked as Annexure-R-4/A,

Reply to Para 4 (xxx):

25.1t is denied that the Koradi Thermal Power Plant has been
operational for 7-8 years without compliance with EC conditions and
NGT directives. It is denied that this situation has raised concerns
about any environmental degradation and potential health hazards in

the Nagpur area. The Appellants are put to strict proof of the same.

Reply to Para 4 (xxxi):

26. It is denied that that answering Respondent deliberately closed
down all units of the power plant during this visit of sub-
committee to conceal the actual pollution levels, as alleged or

otherwise.



2.

28.

| 068

Reply to Para 4 (xxxii):

It is denied that alleged issues at the Koradi Thermal Power Plant
highlight the challenges in balancing industrial development with
environmental protection and/or public health concerns. It is
denied that they underscore the need for more stringent
enforcement of environmental norms and regulations in India's
Power sector. In the humble submissions of answering
Respondent, these submissions made by the Appellants have no
factual bearing and are based upon assumptions and presumptions
only. Answering respondent submits that, Hon ble Supreme Court
of India vide its judgement dated 10.05.2022 in matter of M/s
Arawali Power Co Pvt Ltd (Civil Appeal nos. 1692-1693 of 2020)
has set aside the NGT order dated 12.02.2020 in the matter of OA

117/2014.

Reply to Para 4 (xxxiii):

In respect of the show cause notices dated 03.12.2021,
27.01.2022 and 18.07.2022, the Koradi Thermal Power Station of
the answering Respondent had suitably replied to them on

07.12.2021, 01.02.2022 and 20.07.2022 respectively, copies
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whereof are annexed hereto and marked as Annexure-R-4/B

(Collectively). But, the show cause notice dated 21.07.2023
referred by the Appellants does not pertain to the Koradi Thermal
Power Station in question. The issuance of show cause notices
regarding certain violations is an ongoing process and the
Respondent No. 3 regularly takes follow up of the Industries
including that of the subject Power Plant to keep a check and for
compliance with the environmental protection and pollution
control norms. Therefore, the Appellants cannot take any
advantage by placing reliance upon the show cause notices. The
answering Respondent submits that it has duly complied with the
show causes notices issued by the Respondent No. 3 from time to
time. Issuance of the show cause notices itself validates that the
Respondent No. 3 is taking appropriate action whenever required
and no interference is called for at the behest of Appellants. The
answering Respondent submits that whatever discrepancies have
been pointed out, the same have been duly corrected. The demand
and supply of power in the State of Maharashtra is the major
concern of the answering Respondent. Whenever any

discrepancies occur, the same are immediately corrected. This is
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not a case where the directions issued by Authorities including

MPCB have not been complied with by the answering Respondent.

Reply to Para 4 (xxxiv):

29. It is denied that the answering Respondent has not complied
with all the terms of the EC dated 04.01.2010 for 3x660 MW Plant.
There are few conditions partially complied with and other
compliance is in progress. The status of the same has been already

appraised to MoEF&CC.

Reply to Para 4 (xxxv):

30. Needs no reply.

Reply to Para 4 (xxxvi):

31. It is denied that that answering Respondent deliberately closed
down all units of the power plant during this visit of sub-
committee to conceal the actual pollution levels, as alleged or
otherwise. The Appellants have made wild allegations in this para
without substantiating the same. The pleadings in this para are

false, frivolous, scandalous and vexatious without any iota of
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material. Such pleadings deserve to be struck off and appropriate

action deserve to be taken against the Appellants.

Reply to Para 4 (xxxvii):

32. It is denied that the answering Respondent has not complied with
all the terms of the EC dated 04.01.2010 for 3x660 MW Plant.
There are few conditions partially complied with and other
compliance is in progress. The status of the same has been already

appraised to MoEF&CC.

Reply to Para 4 (xxxviii):

33, Needs no reply.

Reply to Para 4 (xli):

34. The answering Respondent submits that the public hearing
was conducted in accordance with the provisions of Environment
(Protection) Act, 1986 and EIA Notification, 2006 (as amended
from time to time). The procedure for conducting public hearing,

as enshrined in EIA Notification, 2006 was duly complied with.

Reply to Para 4 (xlii):
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35. It is denied that the project's resource requirements and
environmental impacts warrant closer scrutiny. It is denied that the
massive coal requirement of 7.18 MMTPA raises concerns about
the environmental consequences of coal transportation and
storage. It is denied that the plan to use treated sewage water from
Nagpur Municipal Corporation as the primary water source needs
careful examination for its long-term sustainability and reliability.
It is denied that the presence of three Schedule I species in the
study area, with a Wildlife Conservation Plan still under process
and/or indicates potential risks to local biodiversity that have not
been adequately addressed, as alleged or otherwise. It is denied
that the cumulative environmental impact of the proposed
expansion in conjunction with the existing 2190 MW plant, may
not have been comprehensively assessed, concerning air quality in

the already polluted airshed of Nagpur, as alleged or otherwise.

Reply to Para 4 (xliii):

36. It is denied that ocritical issues related to project
implementation and compliance also merit attention. It is denied

that the timeline and adequacy of the action plan to address
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concerns raised during the public hearing require thorough
evaluation. It is denied that Project's ability to achieve 100% fly
ash utilization and effectively manage legacy ash from the existing
plant is questionable given past performance. It is denied that there
is any delay in installing Flue Gas Desulfurization (FGD) systems
for existing units ant it anyway casts doubt on the likelihood of
timely compliance for the new units. All these submissions are
based upon assumptions and presumptions only. The answering
Respondent submits that the process of installation of Flue Gas
Desulfurization (FGD) systems is in progress. It is denied that the
land use change for the expansion project within the existing
premises may have unforeseen environmental consequences that

warrant further investigation.

Reply to Para 4 (xliv):

37, The answering Respondent submits that perusal of the

impugned Environmental Clearance (EC) dated 19.09.2024 itself
would demonstrate that all relevant factors have duly been

considered while granting the EC.

Reply to Para 4 (xlv):
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38. It is denied that comprehensive review of the Project's
environmental impacts, compliance history, and mitigation
measures is necessary to ensure that the expansion does not come
at the cost of irreversible damage to the local environment and
community health. It is denied that there is any need to scrutinize
the clearance process, paying particular attention to the cumulative
impacts of the expanded power plant, the adequacy of proposed
environmental safepuards, and the project's alignment with India's
commitments to reducing carbon emissions and promoting
sustainable development. All these submissions are based upon
assumptions and presumptions only. Even if there is any adverse
impact as alleged, the same can be corrected but these submissions
of the Appellants are al premature and not worthy of consideration

at this juncture.

REPLY TO THE GROUNDS OF APPEAL

Reply to ground (i):
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It is denied that the Environmental Clearance (EC) granted to
the Project is fundamentally flawed due to its alleged failure to
provide a comprehensive assessment of the Project's contribution
to climate change. It is denied that the EC does not include any
evaluation of the Project's Greenhouse gas emissions and/or its
carbon footprint. It is denied that there is no assessment of how the
Project aligns with India's Nationally Determined Contributions
(NDCs) under the Paris Agreement and it is further denied that it
is critical for ensuring that India meets its International ¢limate
commitments. It is denied that there is failure and that it is a
violation of India's obligations under International law and
contravenes the National Green Tribunal (NGT) Act, 2010, which
mandates the consideration of environmental impacts in line with
sustainable development principles. It is denied that there is any
absence of evaluation and that it renders the EC invalid and/or in
violation of India's International and/or Domestic Environmental
obligations. The Appellants have no authority under law to raise
such unfounded objection in respect of the subject EC. The
Appellants are not the environmental experts, 5o as to enable them

to raise such issues in the present Appeal. The expert body has
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already taken into consideration all the relevant aspects while

granting EC.

40.  The answering Respondent submits that it is fully vigilant
about the environmental concerns and is committed to mitigate
carbon emission generated from the Power Station. The answering
Respondent has conducted carbon footprint study through SINE
IIT Bombay Company in December 2022 for its Koradi Power
Station and the said report is annexed herewith and marked as

Annexure-R-4/C.

41. The answering Respondent submits that it shall implement the
mitigation measures suggested, such as biomass co-firing with
coal, use of beneficiated coal to reduce ash percentage, green belt

development, installation of solar power plant efc.

’ ;‘-’r ¥ /
‘J/ 42,

197 The answering Respondent submits that in the proposed 2x660
MW Project, the answering Respondent is checking feasibility for
240 TPH biomass handling along with 2400 TPH coal handling

system.
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43.  The answering Respondent submits that total green belt area in
215 HA land (including existing 103 HA land) will be developed

at Koradi Thermal Power Station, in tune with the EC conditions.

44.  The answering Respondent submits that Koradi Thermal Power
Station is already using washed coal for its existing Thermal

Power Station to substantially reduce the ash percentage.

45.  The said units will be established on existing land within the
premises of Koradi TPS by demolishing old units. As such, there

is no question of any deforestation,

46. The proposed project will be in line with sustainable
development principles with following systems to reduce the

pollutants well within the prescribed limits of MPCB/CPCB:-

a) Highly efficient (99.94%) Electro Static Precipitator
will be installed;
b) Flu Gas Desulphurisation (FGD) Plant will be

installed;

47. Additionally, the Environmental Clearance (EC) dated

19.09.2024 also contemplates monitoring of carbon emissions
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from the existing Power Plant as well as for the proposed Power
Project which is required to be mandatorily carried out annually
from a reputed Institute and report is required to be submitted to

the Regional Office of Respondent No. 1.

48.  In such circumstances there are absolutely no merits in the
allegations made in ground (i) and no mterference is called for in

the Appellate jurisdiction of this Hon’ble Tribunal.

Reply to ground (ii):

49. It is denied that the EC process anyway failed to account for
the cumulative environmental impact of the existing 2,190 MW
power plant along with the proposed 1,320 MW expansion. It is
denied that there is any violation of Rule 4 of the Environment
(Protection) Rules, 1986 and/or the Environmental Impact

Assessment (EIA) Notification, 2006. It is denied that the

proposed expansion, which would increase the Plant's total
capacity to 3,510 MW, significantly exacerbates environmental
risks related to air quality and/or water resources and/or ash
management, as alleged or otherwise. It is denied that on account

of failure to assess, the alleged combined impacts has caused the
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EC to be in alleged violation of the law and that the same cannot

be sustained.

50. The answering Respondent submits that the Environmental

51.

Clearance (EC) process undertaken for the proposed 1,320 MW
expansion project has duly considered the requirements under the
Environment (Protection) Rules, 1986, and the EIA Notification,
2006. The Terms of Reference (ToR) granted by the Expert
Appraisal Committee (EAC) specifically required assessment of
the baseline environmental conditions, including the influence of

the existing 2,190 (1 x 210 + 3 x 660) MW power station.

Accordingly. the EIA study included monitoring of ambient air
quality, surface and ground water quality, soil, and noise within a
10 km radius of the project site, which already reflects the
cumulative contribution of the operating plant. Predictive
modelling of emissions and water usage was carried out using
established CPCB/MoEF&CC guidelines, factoring in the existing
facility’s impact along with the proposed expansion. This ensures
that the combined effect of both operations has been taken into

account.

i (N
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52. Furthermore, the project has committed to robust mitigation
measures such as 100% dry fly ash utilization, high-efficiency
ESPs, adoption of FGD for SO: control, advanced dust
suppression systems, zero liquid discharge concept, and greenbelt
development. These measures will ensure that even with the
expanded capacity, the environmental parameters remain within

the prescribed standards.

Reply to ground (iii):

53. Though the EC was granted in spite of two ongoing legal
proceedings: (i) Public Interest Litigation (PIL) No. 51/2023
pending before the Bombay High Court, challenging the legality
of the public hearing conducted for the project, and (ii) Original
Application (OA) No. 62/202] pending before this Hon'ble

Tribunal, but the said EC specifically lays down condition

directing the answering Respondent to abide by all orders in the
said two ongoing legal proceedings. It is denied that existence of
these legal challenges directly questions the validity of the EC. It
is denied that granting clearance in the face of these alleged

unresolved legal issues undermines the principles of natural justice
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and/or due process. It is denied that issuing an EC in the midst of
ongoing litigations concerning alleged environmental concerns of
the same project site undermines the legal process and/or

prejudices the Applicants' rights.

Reply to ground (iv):

54. It is denied that granting the EC while show cause notices are
pending is a clear violation of the precautionary principle as
alleged or otherwise. As already submitted the said three show
cause notices have been duly replied by the answering
Respondent. The Environmental Clearance (EC) dated 19.09.2024
has also dealt with the same. In such circumstances, there is no
question of EC being issued in violation of any principles, as

alleged or otherwise.

Reply to ground (v):

35.  As regards ground raised by the Appellants is concerned, the
answering Respondent submits that the said public hearing was
conducted in accordance with the provisions of Environment

(Protection) Act, 1986 and EIA Notification, 2006 (as amended
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from time to time). The procedure for conducting public hearing,

as enshrined in E1A Notification, 2006 was duly complied with.

Reply to ground (vi):

56. As regards challenge to EC, the answering Respondent submits
that the same is granted in accordance with the Environment
(Protection) Act, 1986 and substantial conditions have been

imposed in the said EC itself.

57. The answering Respondent submits that the stack height
provided to the existing units is 275 meters, which evacuates the
Flue Gas well above the 275 meters, due to the Flue Gas column

created by its positive pressure,

58. High efficiency Electrostatic Precipitators (ESP) are installed
to the existing 3x660 MW units with removal efficiency of 99.94%

and design Particulate Matter (PM) limit of less that 50 mg/Nm3.

Ammonia for Flue Gas System is also installed in site with ESP of

existing units for control of Particulate Matter.
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59.  Owver Fire Air System is installed to control NOx emissions and
at present NOx values are consistently within the prescribed limit

0f 450 mg/Nm3.

60. FGD has been installed for 210 MW Koradi Thermal Power
Station for control of So2 emissions. The said FGD unit has

commissioned and the system is in service.

61. Total four continuous Ambient Air Menitoring Systems have
been installed in the vicinity of Koradi Thermal Power Station and
are connected online to the server of Respondent No. 3. AAQ data
is regularly monitored by Respondent No. 3 as well as the

answering Respondent.

62. Bag flters are provided to silos used for collection of Dry Fly
Ash and water 1s sprinkled periodically on approach roads and
power plant area to suppress fugitive dust. Water fogs are provided

near coal storage/coal stack yard.

63.  Arrangement has been made for disbursement of Dry Fly Ash
utilisation from intermediate/HCSD Silo No. 1. Provision of 3

remote silos is also made for completely dust free loading of ash
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in bunkers. Unutilised ash is disposed by High Concentration

Slurry Disposal (HCSD) System in Khasara Ash Bund.

64. Coal Handling Plant conveying system at the Koradi Thermal
Power Station is closed type and released fugitive emission in the
atmosphere is avoided. Trucks transporting coal and ash are fully

covered with tarpaulin.

65. Tree plantation is carried out in available open areas with
specific species and Bamboo plantation to maintain greenery and
as a part of CO2 sequestration measures. Almost 69.65% of open
land is covered with greenery. Work of plantation of 10000 tress
along the road from Koradi Thermal Power Station Gate No. 6 o
Suradevi village has been carried out by the answering Respondent

during October 2023 to April 2024. Total progressive numbers of

trees survived up to 31.03.2025 is 4,12,988.

J| ' 66.  Additionally, for effective performance of ESP’s, following

measures are continuously being carried out:-

a) Inspection of collecting plates and emission electrodes

during shut down of units;



|OBS

b) Maintain optimum values of voltage and current;
¢) Ensuring healthiness of rectiformers;
d) Timely evacuation of ash;
¢) Ensuring healthiness of rapper motors;
67. The answering Respondent submits that new proposed 2x660

MW units will be in-line with the existing 3x660 MW Units for

the above mentioned points and full adequate measures will be

duly ensured to safeguard the air pollution.

68. Moreover, the EC granted to the answering Respondent has

already imposed detailed conditions including general conditions

for control of pollution for air quality, water quality, noise

pollution, waste management, human health environment, risk

mitigation etc. The statutory compliances under the EC granted to

the answering Respondent specifically mentions, “Emission

standards for Thermal Power Plants as per Ministry’s Notification

dated 07.12.2015, GSR dated 28.06.2018 and as amended from

time to time shall be complied”.
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69. In such circumstances the grounds raised regarding disregard
to environmental protection and public health are absolutely

without any substance.

Reply to ground (vii):

70. It is denied that the EC approved the usage of 95,040 KLLD of
treated sewage water for the project, without adequately assessing
the reliability of this water source and/or its potential impact on
other users. It is denied that in absence of alleged robust evaluation
regarding the long-term sustainability of this water resource raises
serious concerns as alleged. It is denied that the EC does not
impose a zero liquid discharge (ZLD) requirement which is a
critical measure for preventing water pollution. It is denied that
any failure violates the Water (Prevention and Control of
Pollution) Act, 1974, and/or the principles laid down by the

Hon'ble Supreme Court in catena of judgements as alleged.

71.  All the above allegations are false. The answering respondent
submits that following measures have been taken to ensure Zero

Liquid Discharge at existing Thermal Power Station of Koradi:-



b)

d)
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Effluent Treatment Plant of capacity 14400 m3/day has
been provided to treat trade effluents and treated
effluents utilised for ash disposal.

Ash water recovery scheme is provided at the outlet of
Khasara Ash Pond, wherein the supernatant water out
flowing from Khasara Ash Pond is recycled and reused
for ash handling.

Three decanting tanks have been constructed in the
Plant’s premises and the said decanted water is treated
in effluent treatment plant;

The recovered water from ash pond is used for ash
disposal inside the Plant’s premises;

35 Kilolitres per day Sewage Treatment Plant(STP)
has been provided at 3x660 MW units to treat sewage
and treated sewage water is used and re-utilised for

gardening and plantation;

72, Ground water sampling is being taken by the answering

Respondent from bore wells as well as dug wells from villages in

the periphery of the Koradi Thermal Power Station and complete
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chemical testing is being done regularly. Test reports dated

06.06.2025 for bore wells as well as dug wells of villages Panjra,
Mahadula, Koradi, Nanda, Suradevi, Kawtha, Khasala and

Mhasala are annexed herewith and marked as Annexure- R-4/D

(Collectively).

73. Moreover, in the EC granted to answering Respondent, there is

specific condition to the effect that “Effluent of 28800 KLD will
be treated through Effluent Treatment Plant. As committed by the

project proponent, Zero Liquid Discharge shall be adopted™.

74. Further, the EC also specifically mentions that ,water source
shall be tertiary treated water of Nagpur Municipal Corporation.
Answering respondent has entered into an agreement with Nagpur

Municipal Corporation for long-term supply of treated water.

75. Resultantly, the grounds regarding water pollution are without

any substance.

Reply to ground (viii):

It is denied that alleged existing Plant's history of non-

compliance with ash handling norms the EC fails to impose
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stringent conditions for ash management in the proposed new
units. It is denied that any alleged oversight violates the Fly Ash
Notification, 1999 (as amended) and/or the directions issued by
this Hon'ble Tribunal in Shantanu Sharma v. Union of India, OA
No. 117/2014. It is denied that the lack of proper ash management
conditions in the EC raises serious environmental and/or public
health concerns especially given the scale of the expansion as

alleged or otherwise.

77.  Answering Respondent submits that a detailed action plan has
been prepared by the answering Respondent dated 31.05.2025 for
maximizing ash utilisation, copy whereof is annexed herewith and

marked as Annexure-R-4/E. In line with this action plan of

maximum ash utilisation for the existing units, the same shall be
implemented even for proposed 2x660 MW units. Additional
transportation of ash will be undertaken by Railway Wagons
directly from ash silos by providing separate railway line from
Kalamna Railway Station site of South Eastern Central Railway to

Godhani Railway Station Site of Central Railway.
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78.  The construction of railway over bridge on the back side of
Koradi Thermal Power Station is proposed under 2x660 MW
project for transportation of ash and coal instead of existing
transportation from the front side of the Koradi Thermal Power
Station through Koradi, Mahadula and Nanda villages. Tt will
considerably restrict the air pollution and chances of accidents will

be negated by avoiding transportation through villages.

79. Moreover, fhe EC granted to the answering Respondent lays
down a specific condition that” MOEF and CC Notifications on
ash utilisation dated 31.12.2021 as amended from time to time
shall be complied”. Even there is another condition to the effect
that “Fly ash shall be collected in dry form and ash generated shall
be used in phased manner as per provisions of the Notification on
fly ash utilisation issued by the Ministry dated 31.12.2021,

30.12.2021 and 01.01.2024 and amended thereto”.

80. It is thus crystal clear that the ground regarding lack of proper

ash management are wholly without substance.

Reply to ground (ix):
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81. It is denied that the EC fails to impose strict timelines for FGD
installation in the new units in alleged violation of the MOEF &
CC's notification dated 07.12.2015 or any other notification. It is
denied that alleged failure to ensure timely implementation of
pollution control  technologies further compounds the

environmental risk associated with the project.

82. The answering Respondent has already commenced the
procedure for installation of FGD plant. Moreover, it has already
installed FGD to 1x210 MW unit at Koradi Thermal Power

Station.

83. In any event, the EC granted to answering Respondent itself
includes the condition of installation of FGD to existing 3x660
MW units and the conditions states that, “Project Proponent shall
mstall and commission the FGD for the existing 3x660 MW and
[x210 MW on (or) before 31" December, 2026 and report in this

regard shall be submitted to RO, MOEF and CC”.

84. Thereafter, the Respondent No. 2 held its meeting on
30.10.2024 to discuss on extension of time lines for complying

with SO2 norms, considering the challenges involved in
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installation of FGD system. In the said meeting, the Respondent
No. 2 proposed to extend the time line for further three years.
Accordingly, the Respondent No. | has issued a Notification dated
30.12.2024, wherein the time line for installation of FGD for
Thermal Power Plants is extended for three years, ie. up to
31.12.2027 for Koradi Thermal Power Station. Copy of
Notification dated 30.12.2024 issued by Respondent No. 1 is

annexed herewith and marked as Annexure-R-4/F.

85.  Inaddition, the EC granted to answering Respondent includes
condition for installation of FGD to proposed 2x660 MW Koradi
Project, which condition reads that, “FGD system shall be installed
based on lime/ammonia dosing to capture sulphur in the flu gasses
to meet the SO2 emission standard as per GSR dated 31.03.2021

read with GSR dated 05.09.2022 and amended from time to time™.

86. In such circumstances, the grounds raised by Appellants

regarding alleged failure to ensure timely implementation of

pollution control technologies are untenable in the eyes of law.

Reply to ground (x):
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87. It is denied that the EC process did not explore alternative
energy sources and/or project locations in violation of Section 20
of the National Green Tribunal Act, 2010 or any other provisions
of law. It is denied that there is any breach of the sustainable

development principle, as alleged or otherwise.

88. The answering Respondent is well aware of green power
scenario of power generation from non-conventional energy
sources and it has clear vision for providing green power to the
consumers of Maharashtra. Accordingly, to fulfil renewable power
obligation of Power Distribution Companies in Maharashtra, the
answering Respondent has commissioned 428.16 MW Solar

Power Project till date.

89.  The answering Respondent is committed to expand the power
generation capacity to meet the ever growing power supply need
of Maharashtra. As a matter of fact, the answering Respondent
submits that it is an eco-friendly Power Generating Company and

has received certification under ISO:14001 and ISO:18001.

90.  The answering Respondent’s mission is to diversify the energy

portfolio to include solar, wind and hydro power pump storage
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units. Bio-mass pellets are also being considered to co-fire with

coal in Thermal Power Plants.

91.  However, Solar Power is not available during night hours and
in cloudy and rainy weather conditions, which creates a sudden
drop in power generation. In such a situation, to maintain grid
stability and reliability, it is essential to adopt thermal as well as
gas Power Plants to cater the minimum based power load. Looking
to the power demand throughout the length and breadth of
Maharashtra, it is extremely essential that the proposed 2x660
units at Koradi are commissioned as replacement units afler

dismantling of the old units.

92. Hence, the grounds regarding alleged non-adequacy of

alternative energy sources are unienable.

Reply to ground (xi):

93. It is denied that granting the EC despite the alleged project
proponent's history of non-compliance and/or the existence of
pending legal issues, the MOEF & CC has violated the

precautionary principle andfor a fundamental tenet of
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environmental law. It is denied that the precautionary principle
requires that in cases of scientific uncertainty or potential
environmental harm, precautionary measures must be taken to
prevent irreversible damage. It is denied that the EC's approval in
this case demonstrates alleged disregard for this principle and that

warrants its revocation, as alleged or otherwise.

Reply to ground (xii):

94. It is denied that there is any violation of the provisions under
the Environment Impact Assessment (EIA) Notification, 2006,
which mandates that no activity related to the construction or
establishment of a project can commence before receiving an EC,
Answering respondent submits that there were no activities related
construction carried out prior obtaining EC or consent to Establish.
The tender process is complex and time consuming. Only because
the tender process was initiated, it does not violate any of the

provisions, as alleged or otherwise.

Reply to ground (xiii):
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93. It is denied that premature tendering process raises serious
concerns regarding the project's legality and/or undermines the
purpose of environmental assessment, which is to ensure that all
environmental concerns are addressed prior to any decision-
making related to financial investment or construction. The
Respondents have not committed any procedural violation that
renders the entire clearance process void, as alleged and it is
further denied that it defeats the objective of the precautionary

principle enshrined in environmental law.

96. The answering Respondent submits that all the environmental
concerns are being ensured for incorporation in the tender and will
be ensured for implementation during construction without fail.
The tender process is complex and time consuming. Only because
the tender process was initiated, it does not violate any of the
provisions, as alleged or otherwise. However, the answering
Respondent submits that no contract was awarded before the grant

of EC.

Reply to ground (xiv) & (xv):




[OT F

97. It is denied that the cumulative environmental impact of the
existing coal mines in proximity to the proposed project has not
been adequately assessed in the Environmental Impact

Assessment (EIA) Report.

98.  The answering Respondent submits that the Environmental
[mpact Assessment (EIA) for the proposed 1,320 MW expansion
project has been conducted in accordance with the Terms of
Reference (ToR) prescribed by the Expert Appraisal Committee
(EAC) of MoEF&CC, which specifically requires consideration of
the regional environmental setting, including other industrial and

mining activities in the study area.

99, Dispersion modelling for air quality prediction was undertaken
by incorporating existing background concentrations along with
the projected incremental emissions from the proposed expansion.
This scientific approach allows for a realistic understanding of
cumulative impacts, rather than a simple aggregation of individual

activities

Reply to ground (xvi):
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100. It is denied that the project area is experiencing depletion of
groundwater resources and/or contamination due to both industrial
activity and/or over-extraction. It is denied that according to the
Geological Survey of India (GSI) report or otherwise, the
groundwater table in the region has been depleted and/or the water
quality is compromised making it unsuitable for domestic or/or

agricultural use.

101. As a matter of fact, the answering Respondent submits that
it did not extract ground water for existing units. The answering
Respondent further submits that it will never extract ground water
even for the proposed units at Koradi Thermal Power Station. The
water requirement for the proposed units shall be fulfilled by

treating the sewage water of Nagpur Municipal Corporation.

102. The fresh water required from the balancing reservoir, i.e.
pond No. 3, is only for drinking purpose. The said pond No. 3 is
fed by water from Pench and filled up between RL 290.5 to RL
291.5 M. This water is available in pond No. 3 throughout the year
and recharges the ground water of the nearby villages in the

vicinity of Koradi Thermal Power Station. Hence, ground water
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table is always maintained by the answering Respondent and there

is no question of depletion due to the proposed project.

Reply to ground (xvii):

103, It is denied that the proposed project, for any reasons as
alleged will exacerbate the water crisis in the area. It is denied that
the EAC's recommendation failed to address the current state of
groundwater and/or its capacity to sustain additional industrial
demand. It is denied that any oversight is there and that it goes
against the principles of intergenerational equity and/or violates

the right of the local population to safe and/or sufficient water,

104.  The answering Respondent submits that the source of water for
the proposed project will be tertiary treated water from Nagpur
Municipal Corporation. Fresh water from the Pench Dam will be
only be utilised for domestic purpose. As such, in fact, there will
be saving of fresh water and there is no question of any
exacerbation of the fresh water crisis in the area due to the

proposed project, as alleged or otherwise.

Reply to ground (xviii):
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105. The answering Respondent is stringently taking continuous
efforts to maintain the pollution limits by maintaining ESP, dust
suppression and evacuation system, precautions for coal/ash
transportation by trucks, water sprinklers and spraying systems
etc. In fact, the answering Respondent maintains transparency by
sharing online air quality and emission data of existing plant
continuously with the Respondent No. 3 and even the Central
Pollution Control Board for Monitoring. Had the Appellants taken
efforts to gather such data from MPCP or CPCB, they would have
been duly satisfied with the fact that there is no question of
pollution as alleged and they would not have even filed the present

Appeal.

106. The answering Respondent submits that there are many causes
for air pollution such as rapid urbanisation and vehicular traffic.
Resultantly, the grounds related to pollution fail to satisfy the test
of reasonable grounds to be worth consideration by this Hon'ble

Tribunal,

Reply to ground (xxxv):
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107. It is denied that only the modernization of Units No. 6 of
Koradi TPS has commenced, as alleged. It is denied that any
alleged lack of progress raises questions about the real intent
behind the current expansion proposal at Koradi and that whether
it is a genuine expansion or effectively a new project under the

guise of modernization.

Reply to ground (xxxvi):

108. It is denied that the project is misrepresented as an
expansion. It is denied that closing several units across
Maharashtra and that establishing new units at Koradi makes this
a new project rather than a modernization or expansion and/or in

violation of the procedures laid down for environmental approvals.

Reply to ground (xxxvii):

109. It is denied that the proposed project is located in close
proximity to several educational institutions, including schools
and colleges, which are situated merely 2-3 kilometres from the
project site. It is denied that there is any risk to the health and/or

well-being of students, faculty, and residents in these areas,
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particularly given the potential air and water pollution associated
with Thermal Power Plants. It is denied that the alleged
establishment of a large-scale Thermal Power Project alleged close
proximity to alleged densely populated residential and/or
educational =zones contradicts principles of environmental
sustainability and/or public safety. Predictive air quality modelling
undertaken as part of the EIA indicates that, even under worst-case
operational scenarios, the ground-level concentrations of
pollutants such as PMio, PMz.s, 802, and NOx will remain well

within the National Ambient Air Quality Standards (NAAQS).

110. Regarding Public Health Safeguards:

Advanced pollution control technologies are being adopted,

including:

a) Flue Gas Desulphurization (FGD) for SOz control,

b) High-efficiency Electrostatic Precipitators (ESPs) with
>99,9% efficiency for particulate matter removal,

¢) Low-NOx burners to limit NOx formation,

d) 100% ash utilization strategy to prevent fugitive dust

emissions, and
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e) Zero Liquid Discharge (ZLD) system to ensure no

wastewater is released outside the plant premises.

These measures ensure that there is no adverse impact on
ambient air or water quality that could affect nearby institutions

or residents.

111. Regarding Greenbelt Development:

Greenbelt will serve as a natural buffer for dust and noise
attenuation, further reducing any potential environmental

impact on surrounding communities

Reply to ground (xxxviii):

112. It is denied that the proximity of the project to these
sensitive receptors increases the potential for adverse
environmental impacts as alleged in this para. Each and every

point adverse to the answering Respondent is denied in toto.

113. Mitigation measures that will be implemented in_proposed
project are as follows: -

Air Quality Deterioration:
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e Advanced pollution control technologies, including Flue Gas
Desulphurization (FGD), high-efficiency ESPs (>99.9%), and

low-NOx burners, will be employed to minimize emissions.

Noise Pollution:

e Major noise-generating equipment will be equipped with

acoustic enclosures and silencers.

o Plant layout has been designed to ensure that noise levels at
the boundary remain below CPCB-prescribed limits for

industrial-residential interfaces.

o The greenbelt will also act as a noise attenuator, reducing the
impact on surrounding educational institutions and residential

colonies.

Water Contamination and Depletion:

o The project is designed on a Zero Liquid Discharge (ZLD)
concept, ensuring that no untreated wastewater is discharged

outside plant premises.
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o Treated wastewater from Nagpur Municipal Corporation will
be utilized, thereby eliminating the need for fresh groundwater

extraction and avoiding stress on local aguifers.

® Robust wastewater treatment and recycling systems (including
cooling tower blowdown treatment, ash water recirculation,

and effluent recycling) are being adopted,

Reply to ground (xxxix):

114. It is denied that locating the project in alleged vulnerable
zone and that without taking into account the presence of
educational institutions and/or residential complexes is in alleged
violation of the principles of environmental justice and/or the
precautionary principle and/or the right to a clean and/or safe
environment. It is denied that project's potential cause irreparable
harm to the health and/or safety of children, students and/or local
residents necessitates a thorough reconsideration of its

environmental clearance.

Reply to ground (xI) & (xli):
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115, It is denied that the Environmental Clearance (EC) granted
to the project incorrectly asserts that there are no national parks,
wildlife sanctuaries, or protected forests within a 10 km radius,
while the same EC acknowledges that the Gorewada International
Zoo, housing endangered species, is located just 5.28 km from the
project site. It is denied that alleged conflicting information
demonstrates the inadequacy of the environmental impact
assessment and/or neglects the importance of nearby ecological

resources, which are critical for biodiversity conservation.

116. As per the provisions of the Wildlife (Protection) Act, 1972 and
the MoEF&CC Notification, 2006, “eco-sensitive areas” requiring
mandatory clearance disclosure include notified national parks,
wildlife sanctuaries, biosphere reserves, and reserved/protected
forests within 10 km of the project site.

117. The Gorewada International Zoo is not a notified national park,
sanctuary, or protected forest under the said Act. Hence, the
observation in the EC to the effect that there are no such areas

within a 10 km radius is factually and legally correct.

Reply to ground (xlii):
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[18. Environmental Impact Assessment (EIA) conducted for the
proposed 1,320 MW expansion has duly considered water bodies,
forested patches, and ecological corridors within the 10 km study

area, and the allegation of non-consideration is not correct.

119, Assessment of Water Bodies:

* All major rivers (Kanhan, Kolar Nadi, Pili Nadi, Pench
River )in the 10 km radius were identified and assessed

during the baseline study.

* Water quality monitoring was carried out at
representative locations to evaluate existing conditions,
including the influence of swrrounding anthropogenic

activities.

* The project adopts a Zero Liquid Discharge (ZLD)
system and will utilize treated sewage water from
Nagpur Municipal Corporation, ensuring that no impact

occurs on natural water bodies.

120. Forested Regions and Ecological Corridors:
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* The EIA included land use and land cover (LULC)
mapping, which identified forest patches and scrublands

in the region.

* Study area does not include any forest area. No National
Park, Sanctuary, Elephant or Tiger Reserve is situated
within 10 km radius area surveyed around the project

site.

» Baseline ecological surveys (flora, fauna, and avifauna)
were conducted in both core and buffer zones. No
Schedule-1 species were recorded within the plant site
itse]f_'; however, their possible occurrence in the wider

buffer area was considered.

Reply to sround (xliii):

121. Needs no reply.

Reply to ground (xliv):
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122. It is denied that despite alleged efforts made by local
residents and/or NGOs to highlight the alleged serious
environmental and/or health concerns associated with the project,
the Respondents have ignored these issues and proceeded to grant
premature Environmental Clearance (EC). It is denied that the
Respondents have failed to adequately consider the adverse
impacts on both the health of the local population and the
surrounding flora and fauna. It is denied that alleged concerns
were reported in various newspaper articles and that the
Respondents have not taken any meaningful steps to address them.
It is denied that alleged disregard for public health and/or
environmental protection raises questions about the transparency

and/or legitimacy of the EC process.

Reply to ground (xlv):

123. It is denied that Respondents' indifference to public outery,
backed by credible media reports and/or evidence of the health
hazards faced by the local communities, illustrates a failure to

prioritize the welfare of the citizens and the environment. It is
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denied that alleged omission violates the precautionary principle,

as alleged or otherwise.

Reply to ground (xlvi):

124. It is denied that the petitioner enquired about the same, the
petitioner was informed by a few others present at the meeting that
a register was being circulated amongst locals by a representative
of MAHAGENCO, and that such register never reached the
petitioner. In this regard, the answering Respondent submits that
it had no role to play in the public hearing organised by the

Authorities.

REPLY TO OTHER UNDERTAKINGS:

125. It is denied that any cause of action arose to file the present
Appeal. It is denied that the Applicant has not filed any other
petition or proceedings either in this Hon'ble Court or in any other
Court including Hon'ble Apex Court touching the subject matter

of this Application, except the present Application.

REPLY TO LIMITATION/CAUSE OF ACTION
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126.  Itis denied that that the Appellants are aggrieved by the action
of the MOEF who has arbitrarily issued the Environmental
Clearance on 19.09.2024 which was published in the Hitavada" on
24.09.2024 by which the Appellants learnt about the
Environmental Clearance, as alleged or otherwise. It is denied that
any cause of action arose at any time. It is denied that Appeal is in

within limitation.

REPLY TO PRAYER CLAUSE:

127, The Appellants are not entitled to seek any relief whatsoever

in the present Appeal.

REPLY TO INTERIM PRAYER:

I128. Forall the above stated reasons, the Appellants are not entitled

for grant of any interim relief.

129. The answering Respondent submits that the Appellants are not
entitled for any reliefs whatsoever. The Thermal Power Stations
being run by the answering Respondent are the lifeline throughout
the State of Maharashtra. Taking into consideration the continuous

and ever growing demand of power in the State, it is the need of
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the hour to expand the existing power plant with the state of art
power plant, The answering Respondent submits that coal fired
power plants are a must to meet the huge demand of power in the
State and there is no other way to generate the power. No
interference is called for in the Appellate jurisdiction of this
Hon’ble Tribunal at the behest of Appellant, that too on the
strength of imaginary allegations. The Appeal deserves to be
dismissed with heavy compensatory costs, which may kindly be

quantified and saddled upon the Appellants.

Pune (M.P. Khajanchi, Adv.)
Date : 04/09/2025 Counsel for Respondent No. 4

SOLEMN AFFIRMATION

I, Narayan A. Rathod, aged about 49 years, Dy. Chief Engineer,

jf\bv,.u ra X /" Koradi Project Office, Maharashtra State Power Generation Co. Ltd.,
oo 4 7
%ﬁ_:i'?’ duly authorised by the Respondent No. 4 herein, do hereby take oath

and state on solemn affirmation that the above reply has been drafted

by the counsel as per the instructions issued on behalf of the office of
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the Respondent No. 4 and the contents made therein are true and

correct to the information received from office records and believed

by me to be true. The facts stated in the reply, which runs into

paragraph Nos.1 to 129 are true to the office records and believed by

me Lo be true, whereas legal submissions have been made as per the

legal advice received and believed by me to be true.

Hence, solemnly affirmed and signed at Nagpur on this

4™ day of September, 2025.

I know and identify the 4 '
. fy E Narayen. A- Radhad .
deponent DEPONENT
Deputy Chief Engineer
Ix660MW, Koradi Expn. Project,
MSPGCL, KORADI.
SWORNISOLEMNLY AFE,KME 7
BY Mﬁdfﬂ A~
WHO IS PERSONALLY/KNOWN
TO ME NIDENTIFIED &Y G el
p{f;\md 4} A
BEFORE MESFHIS THE 047
DAY OF AT NACPUR
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‘L
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PUNAM P. MOON

MOYTARY
AGPUR FIST, (M, 5 HNRIN
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wE T et Government of india
qwnrey e e f&%s\k Bepartment of Atomic Energy
T o o e G ‘vﬁéﬁ"' Board of Radiation & Isotope Technology

WA PR emddl/Certificate Tracking ID : 2404556
ST Y %! MAf/Date of Issue : 14-Dec-2024
MY FHiE/Certificate Sr.No.: ULR-TC1170324000004064F

PR

Radioanalytical Laboratory

RADIOACTIVITY TEST CERTIFICATE
Ref : BRIT/RAL/DOM/1277-1292/MISC/1020-1035/24-25

To:

KORADI THERMAL POWER STATION

Dfo CHIEF ENGINEER (O&M),

K.T.P.5., KORADI, NAGPUR, PIN-441111. MAHARASHTRA.

This is regarding the cample of "COAL & ASH" sent for radioactivity analysis vide your letter Ref NO: KTPS/EEO/CINERY, Cel /OFFICE
NOTE/FLAO3B7E Gated 30,10.2024 which as per above letkar is drawn from consignment with the Tollowing markings, a5 shown in italics;

SAMPLE DESCRIPTION : COAL & ASH
SOURCE OF SAMPLE H KORADI THERMAL POWER STATION, 3 X 660 MW, KORADI
DATE OF RECEIPT OF SAMPLE: 01.11.2024 DATE OF COMPLETION OF TEST: 07.11.2024

The samples were analysed for U-238, Ra-226 . Th-237 and K-40 radleactivity content by HPGe gamma spectromelry and the values
obtained ane a: follows:

S.No | NAME OF THE PRODLCT | U238 (Bafky) - Ra228 (BqKg) | Th232 (Bokgl  K-40 (Bakg)
1 | COAL SAMPLE ' . 498417 226+ 38 B6.4 %55 131205
2 RYASH 106+ 4.5 911+30 15635 | 539+ 264
3| BOTTOM ASH ' | 115249 BLEIA 19383 565 + 30.8
4| ASHBUND - ' 11539 118 + 100 180 + 64 470+ 234

Opinion: The measurement values are below the clearance level for radionuclides of natural origin in bulk solid materials, as per AERB
directive 01/2010 {table-3) dated 26/11720110,

Hote: (i) The report pertains to the given sample only, {if} The sample will be retained in this laboratory for a period of 3 months from
certificats date and thereafter it will be disposed off, (1) This report shall not be reproduced except in full, without written approval of the
laboratory. (v} The sampling s not done by this laboratory,

Checked by: Authorized Signatory:
GANFAT B NAKTI AlAY NAKNA THAMEKE
Assistant QIC, RAL

redmiesayteonys fnp of Rapnr Sestetidbibnaeses

11
The authenzeity af this cortificate is verifizble. Mlease scan the GR code using a OR scanning application on eny mobile devices, Upon edeechon you must enter e
necessary information in landing page Wit depomial butatom oy i, We will then revest you back with a gigital copy of the certificate In yaur verified a-mai 0,
In accordance to IT Ack 2000 {21 of 20004, s document 5 genoratad electronically thraugh 3 validated siw and need na physical! digital signatrets),
P Rt/ Sl i, e 3o, o, = ded - roo wos (wEroe) e
9* ‘} BRIT/ BARC Vashl Complex, Sector 20, Navi Mumbal - 400 793 (Maharashtra) iﬁ \':
i..";’m#j magr. Wehisie wew Brtaloim g n: aeem, BED ITER Y003 TI06 P, f




ANNEXURE- R-&4-B - JJ/s5~—

MAHARASHTRA STATE POWER GENERATION CO. LTD. '
MAMAGENCO KORADI THERMAL POWER STATION 2
Marararss Sk

Foatreseoto i (150 9001:2008, IS0 14001:2004 & 15O 12001:2007)
Office o Chief Englneer (G & M), T.P.5., Koradi, Nagpur, PIN - 441111 e
Phane: [I7109) 262141 ta 262146,262106, 262109 FAX: 262127/06) S iy e =
CIN: U40100MH200556 0153648 Email - cepenkoradi@mahaganca.in

Ref No: CE (Q&M)/KTPS/S60MW/Eny Cell /FL-01 m Date:

03507

To,

Joint Director

Alr Poliution Contral

24" flogr, Kalpataru Point,

Opp. PVR Cinema, Mew Sion Circle,
Sion (E), Mumbai- 400022,

Sub.: Show Cause Notice for the violation of consent conditions granied under water (Prevention & Control of
Pollution) act, 1974 & air (Prevention & Control of Pollution)act, 1981- compliance thereof

Ref.: Your Ltr, No. BOMDIAPCYTE. Z/SCN/B-0158 Dird. 03.12.2021
Dear Sir,

With reference to above subject, this office is in receipt of show cause notice vide letter cited under
reference based on the visil of MPGB Board officlal on 26.10.2021 for checking of compliance of conzent
conditions. The peint wise clarification and compliance o the show cause notice is submitted as below for your
perusal.

Point No 1: [ndustry is failed to achieve consented emission standards in respect of particulate matter, NOx
& 502 emission.

Compliance: To achieve the consented eriission standards at.present ESP are provided with 99,94%
collection efficiency to each unit of 660 MW. The paﬂiculaiehmaftar concentration 3t each ESP outlet is < 50
mg/MM3. Somefimes, due to operational changes parficulate emission exceeds. The healthiness of ESP fields
is being monitored regularly and replacement of plates/zlectrodes if any is carmied out during AOH/COH of the
units. Also, tangentially fired low NOx bumners are installed for each unit {o control the NOx emissions and are
maintained within preseribed limits, However, sulphur di-oxide concentration is not mesting the noms of
notification DT: §7/12/2015. For control of Sulphur di-oxide emissions, FGD is proposed and shall be installed
as per directions issued under stipulated time, At present tenderization process is completed and work ordar
will be placed shortly Keradi TPS is regularly menitoring the source emissions from MoEF recognised
laboratory. -
Point No 2: The online meter reading, which are connected to MPCB/CPCE server for the unit 8&10 Dtd.
28.11.2021 shows average TPM emissions for the Unit No. 10- PM $1.1mg/Nm3, 502-1508.5 mg/Nm3 &
NOx-343.7 mg/Nm3. O&M of exlsting air pollution arangements is not satisfactory, which nesds urgent up-
gradation. .

Compliance: Online data for NOx emission for both units are well within limit.-PM value for unit 10 is showing
value on higher side as some of the ESP fields were under voltage. This office is planning for maintenance
wark of Unit 10 in next week, during which complete maintenance of ESP fields of Unit 10 will be taken up.
Howsver, as mentioned in Point No. 1 compliance, Koradi TPS units are provided with ESP with 99.94%
collection efficiency. Sometimes, due to operafional changes particulate emisslion exceeds. The healthiness of
ESP fields is being menitered regularly and replacement of platesielectrodes, if any, is camied out during
AOH/COH of the units. In addition to this Koradi TPS will also takes the work of stitching of electrode collecting
plate which will increase the strength of plate and availability, Vent line modification will be taken up so that
hopper evacuation will enhance. ESP door closing system Is employed for proper sealing. To confrol the
sulphur di-oxide emission installation of FGD is proposed,

Point No 3: Industry has failed to achieve 100% fly ash ulilisation as per the consent conditions, It is reported
that anly 58% fly is utilised frem April-21 to Oclober-21,
Compliance: For 100% fly ash utilisation the action plan is as follows:

= Tie up with Birla Cement is in progress.
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= Fly ash transportation by rail mode, tender for construction of ramp s in progress.
Compliance to mandatary 100 % Fly Ash Utilizatlon |s enclosed as Annexure-|,

Point Mo 4: Industry has not provided adequate dry fiy ash storage facility, Ory fly ash utilisation is very poor.
Fer the year 2020-21, it was only 0.55%. For perfod April-2021 o October-2021, dry fly ash utilisation is only
2.8%.

Compliance: It is to mention here that total ash utiisation of Koradi TPS is increasing year by year. TPS is
taking all out efforts for the same. To increase the dry fiy ash ulilization, as a promotional activity, regularly
adverfiserent are published in varlous News-papers for agencles under B0% guota (i.e. cement, bricks,
blocks, tiles manufacturing industries, processing industries, grinding units, EPS wall panel manufacturing
indusiries, road construction agencies etc.) and 20 % quota (SSI Units such as brick manufacturer) for DFA
lifting at free of cost from Koradi TPS, 3X660 MW, Koradi TPS has issued the sale orders. Details am as
Annexure-l,

HKoradi TPS has provided temporary arrangement at three infermediate silo each with storage capacity
1125MT for ash bulker loading. Thers iz provision of three remote silo (Each with capacity 1125MT) for ash
utilization & permanent arrangement for bulker loading. Total capacity of three remote silo would become 3375
MT. Erecfion work of one remote silo is completed & trial work is in progress. It will be handed over to O&M
within & month as per project,

Point No 5: Industry has not submitted BG as per the consent conditions of Schedule-1ll4. Industry has not
provided HDPE/ LOPE lining at ash bund area.

Compliance: On account of slowdown in economy due to the pandemic, and as per Gol, Ministry of Finance,
Depariment of Expenditure office Memorandum Mo, F.9M4/2020-PPd, did, 12.11.2020, Mahagenco HO has
reguested to grant the refief in Bank guarantee imposed vide Schedule-|ll against Consent To Operate
condition issued vide Lir. No. MAHAGENCOICGM/ERSMPCE/BG/158 did, 18.03.2021. As per Minutes of Sth
Consent Appraisal Committes Meeling of 2021-2022 held on 03.08, 2021, 17.08.2021 & 20.08.2021 conducted
through video conferencing, MPCE has decided not to consider the request of Koradi TPS about refief in the
amount of Bank Guarantee stipulated in the consent. Hence, Bank guarantees are processed there-after and
‘shall be submitted within a month,

The ash bund iz live, the work of HI:FF'EE." LDPE lining cannot be taken up in hand, but all precauticnary
messuras are taken to avoid breaching of bund. Three drain wells are maintained inside the bund and water is
recovered through waste weir. The decanled water is being recycled and utilised again in plant. As a
precautionary measure bund height is increased from 305.2 ML o 312.0 ML

Paint No 8: Adequate capacity dust extraction system not provided at Fly ash handling area.
Compliance: Bag filters are provided at fly ash handling system. To arrest the ash in ash handling plant
following actions are taken:
a) Ensure 100% availability of vent fans
&) Monthly cleaning of ash filter bags
¢} Ensuring optimurn efficiency of filter bags purging system through reguiar routine check.
d} Quarterly replacement of fiter bags in each intermediate silo.
&) Attending fiy ash conveying pipelines leakage on priority and replacement of wear out portion of
pipelines.
f} Regular water sprinkling on nearby roads is carried out perodically.

Point Mo 7: Industry has not completed ash bund overflow effiuent recycling system, resulting of which

Industry is failed to recover ash bund effluent,

Compliance: Water fram ash bund is again utilised for ash disposal through AWR pump house. For recyciing

of Ash Water Recovery three pumps with capacity of 500 m¥hr each are installed. Settling tank i provided

from where bund effluent is pumped to TPS. Commissioning of 2 Nes. of recovery lines from Khasara AWR 1o
ia2
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AHP of KTPS, 3X660 MW was proposed. Out of two lines, one line'is commissioned and in service. However,
second line will commissioned by April-2022 by Koradi project.

Koradi TPS is aiready initialed measures as below;

= Utilisation of Tertiary treated water from Bhandewadi STP for secondary purpose fike cooling thereby
reducing the reservation of fresh raw water,

= The work of closed coal pipe conveyor-from nearby mines is in progress to reduce fugitive dust
emission during transporiation of coal by road.
Use of new technology such as HCSD for disposal of ash to conserve water.

+ Proposal Is Initisted for AAQ monitoring by mabile van In surounding villages and sensitive locations.
To enhance the ash utilisation, rail transport, bulk consuming industries and brick cluster project are
under way,

Koradi TPS is taking all out efforts to meet the norms as per Water (Prevention & Control of Poliution) act,
1874 & Air (Prevention & Control of Pollution) act, 1981 and Hazardous waste (Management, Handiing &
Transboundry movement) Rules, 2008. As Koradi TPS has already initiated aforesaid measures, it is
requested not to forfeit Bank Guarantees. Koradi TPS, 3X660MW will remain adhere to consented conditions.
As such it Is requested to consider the compliance of Koradi TPS 3X660 MW sympathetically and shall not
initiate any aclion against Koradi TPS, 3X660 MW.

Thanking You.
End.: As stated above. "
Yours, Faithfully,
Chief Engineer
i Koradi TPS, 3X680 MW
~ Copy s.w.rs.to:

1) Execudive Director {E&S), 4" floor, HDIL Tuwer. Bandra (E), Mumbai- 51.
2) Regional Officer, MPCB, Udyog Bhavan, 5" floor, Civil Lines, Nagpur- 440001.

Copy fwors.to:
1} Sub Regional Officer-l, MPCB, Udyog Bhavan, 57 floor, Civil Lines, Nagpur- 440001.
2) Supdt. Chemist, Prakashgad, 3" Floor, Bandra (East), Mumbai- 400051
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Annexure — 1

Action plan for Fly Ash Utilisation

Koradi Thermal Power Station geographic location, which is such that they
are surrounded by number of Government and private sector power plants such as
Khaparkheda Thermal Power Station, Chandrapur Super Thermal Power Station,
NTPC{Mauda), Dhariwal TPF[{Chandrapur Dist), GMR Energy Ltd (Warcra),Wardha
Power Co. Ltd (Warora), Adani Power Ltd.( Tiroda),Ratan India Power Lid. (Amravati).
These plants are providing ash, free of cost to the users along with value added
services such as bearing part of transportation cast.

Koradi TPS being near to Nagpur City, varicus restrictions are imposed by
Traffic Department on ash vehicle movements in pealk hours to avoid traffic congestion
in city.

Also, one of the most important reasons for low ash utilization is absence of
maior ash-based indu_strfeg in nearby vicinity of Nagpur area like cement plant

industries, who are bulk consumer of {ly ash. -

fAs m?ajr:nr cement industries are located far away from Koradi TPS, ransportation
of fly ash to the area of cement plant industry becomes uneconaomical looking towards
distance and toll charges, However, ash utilization status of Koradi TPS is gradually
improving as per details shown in table below:

Station Ash Utilization (210 MW and 660 MW)

Coal Ash Total Ash o Ash |
Sr.No Year |
Consumed Gieneration tilizatHon Utihiz=ation
1. FY 2018-19 | 6402586 |- 2643276 775245 29.32%
2, FY 2019-20 | 7100389 2857170 | 1215895 42.56%
3. FY 202021 | 6709392 2811456 0276198 80.96%
g, | FY2021-22 | 4997196 1796745 1133461 63.08% *
il Nov-21
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¢ Due to Corona Pandemic,
* In Monsoon season ash utilization reduces drastically,
Lot of efforts are being taken to achieve 100 % ash utilization target.
1} Dry Fly Ash Utilization :-
To increase the dry fly ash utilization, as a promotional activity, regularly
advertisement are published in various Newspapers for agencies under 80%
guota (i.c.cement, bricks, blocks, tiles manufacturing industries, processing
industries, grinding units, EPS wall panel manufacturing industries, road
construction agencies etcjand 20 % gquota (381 Units such as brick
manufacturer) for DFA lifting at free of cost from 32660 MW, Koradi TES.
In response to above advertisement, sale order for dry fly ash at free of
cost issued to varous agencies_ {Buch as Brick Manufacturing, Ash user for
Road embankment, RMC units and Cement manufacturing ) under 80% guota
for lifting dry fly ash from silos provided at 3x660 MW KTPS, Koradi.
Total 18 nos. of sale order are issued under 50% quota for lifting of DFA
from 2018 to till date.
Total 6 nos. of sale Order are issu;d under 20% Quota (SSI Units such as
brick manufacturer) from 2018 to till date,

2| Pond Ash Utilization: -

a} Ash Dyke Raising:
Pond ash from Khasara ash bund is utilised for ash dyke raising started from
November-2019 & to till continued. Till date 16, 63,128 MT of pond ash ash is
utilized for ash dyke raising of Khasara ash bund,

b} Koradi Ash Pond: _
For agh utilization from Koradi ash pond of 210 MW sale order is issued at Free
of Cost with site using charges,

c} Khasara Ash Pond:
For ash utilization [rom Khasara Ash Pond of 3 x 660 MW sale order is issued at

Free of Cost with site using charges per day.
3] Remote Silo: -
At present, remote silo with separate approach road is under commissioning
stage. This work is exccuted by Project Department and commissioning of 1
remote silo shall be completed by end of Nov-2021 and 20 & 3 silo by end of
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Dee-2021. However, Koradi TPS has made temporary arrangement from HSCD
silo no. 1 for disbursement of Dry fly ash to a quantity of 2000 MT Jday.

4) Separate Weighbridge:-

Due to increase in coal truck traffic, there is long queue at CHP weighbridge
hence, for weighment of ash vehicles the time required is more than two hours,
due to which some fly ash users are reluctant to lift fly ash from Koradi TFS.
Hence separate weighbridge construction is in progress undercivil praject office,

5) Cluster: -
To promote the fly ash utilisation as per the MSPGCL & State Ash Utilisation
Policy, Maharashtra Govi. accorded approval to set up a fly ash-based industry at
23 hector occupied land of Koradi thermal power station. For the setup of
industrial fly ash-based cluster, a Govt of Maharashira issued a G.R. for
changing the purpose of land vide G.R. LAND-2018/P,8.161 /URJA-4 did. 10th
July 2018,
Expression of Interest was published by MAHAGAMS for inviting prospective
Fly ash based industries in proposed cluster,

In response officers of M /s, Shree Cement Lid. Beawar, Dist. Ajmer (Raj.)
India visited Koradi TPS on 13.10.2020 & 14.10.2020 for feasibility study for
setting up of cement plant of capacity 2.5 million Metric Ton per year in the
vicinity of Koradi fly ash cluster area. Their tentative requirement of ash is 3000
te 3500 MT/day. ﬁgﬂn{_:y shall also use pond ash when ever required.

In response to this follow up letters (ref no. KTPS/3X660 MW/ FAU/FL-
60/2586 dtd 10.09.2021 & KTPS/3X660 MW/ FAU/FL-60/605 dtd 27.02.2021)
given to M/s Shree Cement Ltd.

6) Correspondence with Fly Ash based User:-
Correspondence is done with various prospective users of [ly ash such as
NHAI, MSRDC vide letter no. 1949 dtd 14.08.2020 & letter no. 1863 did
26.07.2019 respectively for their ongoing road projects.

Also correspondence is done with cement companies such as (a) Mfs, Dalmia
Cements (Bharat] Ltd, Yadwad vide letter no. KTPS/CE (O&M]/DFA/2020-
21/1805 dtd29.07.2020. (b) M/s Dalmia cement works, Chandrapur vide letter
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no. KTPS/3X660 MW /FAU/2634 dtd 15.09.2021 and(c) M/s Wonder cement ltd.
vide mail dated 23.08.2021.

In addition to above correspondence is done with various RMC units and
Brick Manufacturer.

Also, it is requested to M/s. RCCPL to go for a long-term contract agreement
with  MSPGCL, request  letter sent  with ref  no, KTPS/CE
(O&M)/DFA/RCCPL/2020-21/1386 DTD 05.06.2020, Koradi TPS for ensuring
utilization as & major customer.

In response M/s Birla Corporation Limited & M/s RCCPL Private
Limited(Subsidiary of Birla Corporation Limited) officials visited 3x 660 MW Koradi
Thermal Power Station for Lifting Fly Ash for their Cement plant which will be
operational from end Dec -21 at Mukutban (Capacity 3.6 L T/Yr.) Tahika - Zari
Jamani District - Yavatmal®& RCCPL (0.8 L T/yr.)Butibor, Nagpur already
operational. The requirement of Fly Ash 1,10,000 MT/Month for Mukutban plant
& 30,000 MT/Month for Butibori Plant.

To maximize utilization a one to one correspondence has made with fly ash-
based brick manufacturer within the area of Nagpur region as a prospective user,
however their daily consolidated requirement is not constant and very low ie.
below 1% as compared to generation of ash.

7) Back Filling of Mines:- -
Koradi Thermal Power Station is exploring possibilities of use of fly ash for back
filling of abandoned mines as per the MOEF guidelines by coordinating with
WCL.

Officials of Koradi Thermal Power Station visited WCL Office on dated 13.07.2020
& 17.07.2020.

The main concerned of WCL is that most of the mines are situated near river
bank namely Pench, Kanhan, Wardha rivers and hence cannot be given for ash
filling as per environment norms due to fear of river water contamination.

As  per CPCB letter no. B-33014/07/2020/IPC-II/TPP/7704 dtd
30.09.2020.CPCB forwarded list of abandoned mines for backfilling purpose
identified by Taskforce of MoP to state PCB’s. Out of which 3 mines are of WCL
situated in Maharashtra ie. Talwasa OC, Dholwasa OC, NaveenKunadaOC.
These mines are situated in Chandrapur district and are not near by Koradi TPS.
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8) Bulk transportation of Fly ash through railway wagons: -
Feasibility survey carried out by M/s RITES. DPR for bulk transportation of fly
ash by railway & erection of platform along the railway track for loading of fly ash
by loaders in open wagons is prepared by civil section and proposal for
infrastructure development of railway line is submitted to HO for approval.

9) Use of washed coal with less ash content.

10) 24 X 7 ash loading facility:-
Koradi TPS is providing 24x7 hrs. service for ashlifting vehicle for maximizing
ash utilization,
Continuous efforts will be taken to achieve the target of dry fly ash utilization.
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Ref No: CE (O&M) / HTF"S- HEEONMW S Env Cell fFL-O1/

00329 [ 1FEB )

The Regional Officer

Maharashira Pollution Control Board
5" fioor, Udyog Bhavan,

Civit Lines. Nagpur-440001

e i ———

Sub. Prosecution Nolice under section 15 of Environment {Proteclion) Act 1986- Reply therecf

Ref: 1) Notice No. MPCB/PN/154/2022 Dtd. 27.01.2022
2) T. O letter no. CE (C&M/KTESISE0MW/Eny Cell/FL-01/2178 Dtd. 11.11.2021
3) T. O letter no. CE (QEMVKTPSEEIMW/ENY Cell/FL-01/3501 Dtd, 07 12,2021
4) 1, O letter ro, CE {O&MKTPSBEOMWENY Cell /FL-D1/00150 Did. 13.01 2022

Dear Sir.

Al the outset it is ta inform that this office is in receipt of Prosecution notice cited under reference (1)
received to this office on DT: 27/01/2022 and called upon tor show cause ta reply to the observations made by
yaur office regarding noncomgliance's of consent conditions, vanous complaints received by stskehaldars and
inferences from the personal Hearing conducted on DT 08/12/2021,

In this context. this office would like to submit as below:

+ 3% BBU MW & 1 x 210 MW KTPS Koradi has been operating under consent to operale conditions
issued by MPCB and as a mandatory part of compliance has provided adequate waler and air poilution
cuntrol amangement so as fo achieve prescribed standards. The detaiis of which are alaberated in
reply to the show ceuse mentioned under reference (3). Apparently this office had also informed about
ine steps taken for Environmental pretection by replying to the directions vide raference | 2).

= Subsequently this office had also replied 1o the minutes of personal hearing conducted al MFCE HO
Wumbal on DT 08/12/2021 vide reference (4). The action plan to mitigate the impact caused due 1o

operations of power plant was submitted along with time fine. Photocopy of lelter attached herewith for
reference.

= Accordingly this office 1= implementing the action plan o execule the measures for environment
improvement within designated time frame. To monitor the aclion plan and sxecute the works
sfigctively, a task force has been formed inclusive of Sub regional officer—| MPCE Magpur. The
progress of the work will be communicated to your office in due course of time

= 2 x 660 MW!: At present one ash water recovery line Is commissioned whereas second line has alse
started recovery of effluent from last fortright. Photographs attachad herewith for reference. Also tc
have uniform distribution of water in ash bund, third ash water recovery line is diverded to Karadi ash
bund from Khasara ash bund so thal the outflow of water from Khasala asn bund can be optimized.
TPS will Install snd commission three new pumps along with pipeline at Ash bund and will construct &
new sump 1o increase storage capacity. Also one additional tank near TTWR for decantation of waste
water from 3 x 660 MW premises is being constructed in-house for which excavation work has started
and expected to be completed within Two months. As such 3 x 860 MW Koradi has already Initated
the steps to implement the said action plan.

1 X 210 MW: Replacement and Re-routing of Ash water recovery lines for | wg’é’;;h wale:

recovery are being daone. Al 210MW Koradi TPS one settling tank in rej shrfalyard s provilled for
sefting of suspended sofids from the influents, Thereafter, glnqicﬁ[;%:&%g‘mﬁi‘% applhey and
e el Tha P 1, H

clear water shall be reused =200 L S 7
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Further. as a long term measure 210 MW Koradi TPS will install ene additional tank and two stone
filters on toe drain of Koradi Ash bund to restrict the flow of ash & coal paricle putside planl premises
and avoid water pollution

3 x 660 MW: ESP is provided with 99.94% collection efficiency to each unit of 660 MW wilh design
particulate matter concentration at each ESP outlet is < 50 mg/NMJ. Sometimes, dug lo partial load
operation depending upon grid availability. parliculate maller emisgion gxceeds However, the
healthimess of ESP fields is being monitored regularly and replacement af plates’electrodes it any is
carred out during AQH/COH of the units, Koradi TPS has also taken the maintenance work of ESP
fialds in hand and prepared the schedule for ESP field stitch welding of CE panels & their allied internal
rectification works. The details of work and expected period of completion is as below

T T UnitNe. " ESP Pass “T Expecied completion date
=== # i A Pass : ovos2022
C Pass 01/06/2022
SRS HESS e  BPass ) T T zsiozr02z
D Pass 01/03/2022
E Pass 01/04/2022
! F Pass f 01/07/2022
T 10 == A Pass ) ! 25/02/2022
B Pass 3 2710212022
C Pass 28/06/2022
E Pass : 200032022
' F Pass ! 29/0712022

However, 3% 660 MW has initiated process to install Ammonia Flue gas conditioning system to contro!
particulate emission till the instaliation of FGD system is completed. The installation of AFGT systam
shall be taken up for Unit-10 in month of Feb-2022 whereas for Linit-8 it shall be taken up in the month
of June- 2022. Unit-B shall underge installation af FGD system in the Month of Nov-2022 during it

AOH.

At 3 x 660 MW Tangentially fired low NOx burners are installed for each unit to control the NOx
emissions and are maintained within prescribed limits. However, sulphur di-oxide concentration is nol
meeting the norms of notification OT: 07/12/2015. For control of Sulphur di-oxide emissions, FGO is

proposed and GoM has sought clanification and further concurrence from Gol is awaited, Eventually.
Feasibility study will be carried out for supply of limestone quantity required and Mis Mercadus is

deputed for said work,
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This Feasibility study shall also include aspects for Gypsum siorage and transportation Contract
agreenent for supply of limestone and storage/ transportation of Gypsum shall have to be done. As
such time limit for instaltation of FGD shall reguire an other 30 months, These are few constraints which
shall be responsible in case of delay for installation al FGD

« 11X 210 MW: Fer air emission control, 210 MW, Koradl Unit 6 has been installed with high capacity
ESP with outlet concentration of less than 70 mgiNm3, installation of Ammonia Flue (3as Caonditicning
System at ESP inlet is in process Io recuce the PM level. Wind box & burner assembly is provided for
NOx contrel during R&M of Unit-8 The NOx {evel is within fimit, Whereas, 1o eantral SO2 emission
installation of dry sorbent FGD system is proposed for Unit-6 of Keradi TPS. LeA will be place after
MERGC approval,

«  Koradi TES is regularly monitoring the Air emission and waler discharges ram MoEF & CC recognized
lgberatory and the environmental impact assessed is minimal, Regarding various complaints recened
fram NGO, it is to state that such repors! complaints may be biased as they do not consider other
environmental aspects surrounding TPS responsibie for Environmental degradation. Apparently, six
vintage Units at Koradi have been decommissioned thereby decreasing the Environmental load in the
torm of Air emission & water discharges, Hence, any ncremental values in ambient air and ground
waler parameters are not envisagad. '

. Koradi TPS has alsa initisted the actions towards 100% ash utilization and use of legacy ash in ponds
by means construction of railway siding Piatiorm for rail mode transportation of Fly ash, fellow up with
various entrepreneurs for use of fiy ash on bulk basis such as NHAl, MSRDC, M/s Birla Corporation
Limted, M!s Reliance Cement Company Private Limited, and Ms. Dalmia Cements {Bharat) Lid, EQI
for Bulk fiy ash lransportation by reilway, Bulk transpertation of Fly ash through railway wagons and
Eststtishment of ash based Industries like pement industies on fiy ash cluster

» As per the recent Minutes of Meeting vide o, MECB! JD (APC) TBIB-00S5 Did. 24.01.2022 Han
Chairman, MPCB directed MAHAGENCO & Coal India Company to immediately start ysing ebandoned
mines for back filing with legacy ash, MAHAGENCO shall follow with District Collector for identifying
Stone guarries near to TPE. Mahagenco shall hold meeting with MOIL for uiilisation of bund ash
Accardingly, Koradi TPS has communicated & keeping follow up of the matter with Hon, District
Collector, Nagpur and MOIL. Photo copies of the lefter are atached herewith for reference.

« \Whereas your kind attention s drawn lo the new natification of the MoEF & CC no: 8.0 5481 (E) OT:
31/12i2021 wherain as per section A (8) the applicability of notification shall be from 01/04/2022 and as
per section B (3). I shall be obligatory on all mines located within 300 kilometres radius of thermal
power plant to undertake backfilling of ash in mine voids or mixing of ash with extemal overburden
dumps under extended produces responsitility. The thermal power plant has to utilize 100 percent asn
generaled during that year, hawever in no case shall utilization fall below 80 percent in any year and
the thermal power plant shall achieve average ash utilization of 100 percent in three year cycie.
Considering this the TPS have a period of three years from April 2022 to achieve the utilization target.

\hareas, il is to inform that a case has been filed in NGT (Western Bench) regarding Environmental
Non compliances against EC Conditions issued to Koradi TPS, 3%650 MW, As respondents in Ihe case
thie office shall be submitting comprehensive submission for the steps taken for Environmental
Protection and Pellution Control in front of Hon. NGT. A5 such our organisation are nat knowingly or
wilfully wiolating the provisians laid down in Water (PACP ) Act 1974 & Air (PECP) Act 1982 . This office
also refutes the charges of being habitual defaulter as we have been consistently putling al! out effords
for complying with the conditions granted under Consent to Operate & Environmenlal Clearance
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MAHARASHTRA STATE POWER GENERATION CO. LTD.
KORADI THERMAL POWER STATION

(150 9001:2008, 150 14001:2004 & 150 18001:2007)
OWice: of. Chiaf Engineer (0 & M), T.R.S., Karadi, Magpur, PIN - 841111

Phane: (7 109) 260141 b 267 148, 262100, T2 1WF FaX. 26212700

CIN: UA0L00MH 2005560 153640 Epwail - copenharadaitabapen o in

Vet e Sk T 0§ g £ 1

As. it is a known fact that the mitigation measures for Environment Protection proposed in the acticn
plan submitted involves techno-commercial viabliity, the execution of proposed measures shall take
substantial time for completion, The propesed Action plan with time frama has been communicated to
your office on Dtd. 27.01.2022. However, photocapy of the same is enclosed herewith for your perysal
From the above facts mentioned therelo it s demonstrated that our organisation which a state
Government undertaking has exercised all due diligence to prevent the commission of any offance i

And the above mentioned things are done or intended 1o be dorie in good faith in pursuance of Acls &
Rules made thereof

This is for your kind consideration and with request for net to file any criminal complaints against our
organization in any court of law,

Thanking You

Ench as stated above

Yours Faithfully

Chief Engineer {O&M}
3xER0MW, KTPS, Koradi

b /e €

Copy 5. W. rto-- |
1) Directer (Operations) 2™ Fioor Prakashgad Bandra (E) Mumbai-51 '
2) Jaint Director (APC) MPCB, Kalpataru Peint Sion (E) Mumbai-38

3) Executive Director (E&S), 4th fioor, HDIL Tower, Bandrza {E), Mumbai-51

4) Bub Regional Officer-l. MPCE, 5th Floor, Udyog Bhavan, Civil Lines, Nagpur-01,
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»r MAHARASHTRA STATE POWER GENERATION Q. LTD.
MAMHA KORADI THERMAL POWER STATION 3
M (1SO 9001:2008, 150 14001:2004 & 1SO 18001:2007) =F

(Mhce ol Chiel Engineer (0 & M), T RS Karadi, Nagpur, PIN - 441411
Fhone (OFIOSE 26D T 1o M 1Ak 262 106, 260109 608 2621 2 HONI|

CIN: U0 I00M TGOS 56 015 J64R |l = rogenkarad @mahapenoo n
_Hef: CEIID—I-R_M?K.ﬂé‘-géE;ﬂlﬁ‘l}kn_’fEnv.‘CEllf’l_:E__ o = o Date:

"N A 20 JuL 202
To,

Regional Officer

Maharashtra Pallution Control Bard
5" Floor, Udyog Bhavan,

Civil Lines, Nagpur- 440001

Sub: Prosecution notice under section 15 of Environment (protection) Act 1986 Reply thereof
Ref: Your letter No. MPCB/PN/746/2022 Dtd. 18.07.2022
Dear Sir,

This has reference to the receipt of Prosecution Notice under reference (1) on Dtd.
19.07.2022 through mail and it is state that to reply suitably to the observations made by your
office regarding incidence of Khasala ash bund bursting on date 16.07.2022, its implications and
water pollution through ash bund. In this context this office would like ta submit the compliance as
below:

e Koradi TP5, 3X660 MW has been operating under the consent to operate issued by MPCB
and complied to Water & Air (P&CP) acts and achieves the prescribed standards time to
time. This office suitably replied to the Directions and Notices lssued by Board timely.

» This office has prepared the action plan to comply with the statutory obligation and meeting
the imposed norms and execute the action plan accordingly within designated time frame.
For effective implementation Koradi TPS has prepared the Committee with nearby village
Sarpanch and NGO representatives.

= As a part of Action part, in last few months Koradi TPS has completed the various works for
arresting the effluent flow from plant activities and bund overflow. Koradi TPS has taken up
the work of deepening of toe drain of Khasala ash bund and Nalha upto Khairi village. Also
arrange far stone filters for arresting the suspended solids and diverted the flow of ash bund
to plant for its recycling. Koradi TPS has exhaustively completed the tasks before monsoon
to avoid undue incidences.

s The Khasala ash bund having total area of 314.00 Ha is used for ash deposition of 3X660MW
units, KTPS, Koradi. The 2" raising of Khasala ash bund from TBL 308.50 to 312.00 is in
progress through O/o Chief Engineer, [CCC), Koradi Project, Koradi, The 2" raising work has
been completed in limb portion of H-l-1-K-L-A-B-C-D-weir area of ash bund. As such Koradi
TPS has taken efforts before rainy season for avoiding breach of bund.

o There was a heavy rainfall during the last week in Koradi area which is about 316.8 mm from
day 10.07.2022 to 15.07.2022. Due to sudden rise on 16™ July-2022 Rain water level rises
upto 1st raising of Khasala ash bund and overtopped. Due to overtopping of water, ash bund
dyke wall eroded & cut was created @ 17 mtr. in ash dyke wall within very short span of
time, through which bund water is released on dtd. 16.07.2022 @ 11:40 hrs.

19
LZAENVIRONMENT SECTION | FL-81 MPCD CORRES | MPCO Corresp FL-O1



/2.8

M« MAHARASHTRA STATE POWER GENERATION ¢o, (7o,
MAHA KORADI THERMAL POWER STATION :?
steclheol,c 2, (150 9001:2008, IS0 14001:2004 & (s 18001:2007)

(W of Chiel Enginesr (08 M), T3 Karads, Magpur, Py =TT
Fhone [07102].362101 10 162186062106, 262 109 Fax F 0N
CHfé: USD1D0MHI 055G 157548 tmiail = coponkor sth@mghagenty in

* Koradi TPS management along with maintenance staff immediately reached at site the
restoration w.mk of ash dyke wall is started by deplaying the two ICB, four poklanes
tractors, required manpower and required material same 5 restored and flowing water s

* Apparently, Koradi TP5 would like to draw your attention to the fact that Koradi TPS, 3X660
MW is using Khasala ash bund since its commissioning which was active bund and disposal is
mar_le through slurry lines. Prior getting Environment clearance, Mahagenco has submitted
Environment Impact assessment for Proposed 3X660 MW Koradi Expansion project.
Wherein it is mentioned that TS is going to use existing Khasala ash bund for newly
commissioned units. As per EIA Clause No. 3.7.2, Point No. 3 ' Ash bund canstruction is as
per the directives of the Centrsl Design Division of Civil Engineering Department of
Mahagenco, Mumbai, There is 3 provisian for a stable embankment around ash bund area
and also for raising dykes by a specified height to enhance storage capacity'. Also as per
Clause 5.7.3 “Details regarding ash pond, impermeability etc” provision for raising the bund
from RL 305.2 to 312 m in two stages is mentioned, hence na separate EC s requirad for the
same as already been cleared while issuing EC based on FIA report submirted.Copies of same
are enclosed,

= Accordingly, as a necessity arose due to aperation of new three units of Koradi TPS, 3660
MW, Khasala ash bund height was subsequently increased to accommedate the generated
ash. Prior starting the work of ash bund raising approval from CDO Nashik for enhancing the
capacity of bund has been taken,

= Whereas your kind attention is drawn that Mahagenco has issued the Environmental
clearance on Dtd. 04.01.2010 and afterwards Amended FC has been jssued as per
applications made by Mahagenco in 2017 and 2018 for change in coal source and for work of

pipe conveyor system.

* Asanimmediate measure TPS has arrested the bund flow by construction of dam wall. Work
of lifting of ash from natural drains, bund toe drain, ash water recovery sump and spreaded
ash from nearby area. As per request of nearby village Sarpanch demand and request, TPS
has started the supply of drinking water through tankers. Koradi TPs has requested ta Chief
Engineer, (CCC), Koradi Project, Koradi to complete the balance work of bund raising

immediately.

Koradi TPS is bound to follow provisions of Water {(Prevention & Control of Pollution)
Act, 1974 and the Air (Prevention & Control of Pollution) Act 1981 and Hazardous Waste
{Management and Transboundary Movement) Rules, 2016. TPS has also made an Action
plan for implementation and continuously mitigating the said Acts. Sometimes
implementation of Action plans involves the techno-commercial viability and substantial
time for implementation. TP5 has taken immediate steps all the time for protection of
environment and to avoid the cause of pollution on nearby villages.
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Mf MAHARASHTRA STATE POWER GENERATION CO. LTD.
MAHA KORADI THERMAL POWER STATION

R T L {150 9001: 2008, 15O 14001:2004 & 150 18001: :2007)
i of Chiel Englnzer (38 W), T.P.5, Woesd], Hagpur, PIN - 441111
Fhone (072001202140 te 262146, 261 106, F6I109 FAY: 26110 HOHR

CIN: LD L0DMMHI005SG015 3648 Emall = cegenkaradi@mahagenco.in

With the above facts mentioned, it is demonstrated that our organisation which is
State Government utility has exercised all due diligence to prevent the commission of any
offence. And the above mentioned things are done or intended to be done in good faith in
pursuance of Acts & rules made thereaf. It is requested to consider the reply and request to
not file any criminal complaint against organisation in any court of law.

This is for information, please.

Thanking You.
Encl: As Abave

Yours Faithfully

EMET

KTPS, AX6E0MW, Koradi

Copy s.w.rs.to:

1) Director (Operations), MSPGCL, Prakashgadh, Bandra (E), Mumbai

2} Joint Director (APC), MPCEB, Mumab

3) Executive Director {E&S), 4" Floor, HDIL Tower, Bandra(E ), Mumbai- 51

4y Law Officer-2, Policy & Law Division, MPC Board, Mumbai

5) Sub Regional Officer, MPCB, Udyog Bhavan, 5" Floor, Civil Lines, Nagpur-440001
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Carbon Footprint Study for Koradi Thermal Power Station

Executive Summary

In recent decades, the earth’s atmosphere has degraded at an unprecedented rate due tg
anthropogenic activities such as burning of fossil fuels for power generation which has resulted in
severe impacts on the environment. Anthropogenic activities lead to climate change, which is a major
environmental problem world is facing today. Climate change is primarily caused due to the emission
of greenhouse gases (GHG), especially carbon dioxide {COy), methane (CHs) and nitrous oxide {N20).
Climate change leads to rise in temperature and sea levels, wildfires triggered by extreme heat and
maisture less, occurrence of severe storms, floods and droughts, loss of biodiversity, increased food
scarcity and associated health risks.

The total global CO, emissions were estimated to be 46 Gt, out of which arcund 36 Gt (78 % of the
total COz emissions) was contributed only by the energy sector. Coal-based ene rgy sectors contributes
around 15 Gt (30 %) of total global GHG emissions, The GHG emissians are expressed in terms of COse
{carbon dioxide equivalent}, which is also known as carbon footprint. In India, the coal-based power
generation contributes nearly 1.1 Gt CO, emissions, which i< about 50 per cent of the total fuel-related
€0z emissians (Trivedi, 2020). The electricity generation is one of the key factors for any country to
grow its socioeconormic system quickly and sustainably. However, the fossil fuel based thermal power
plants are responsible for significant amount of CO; emission in the environment, India has also
pledged to reduce its emissions intensity by 45% till 2030 (PIB, 2022} and ultimately achieve net-zero
emissions by 2070,

In the present study, Maharashtra State Power Generation Company (MAHAGENCO) has engaged
EMERGY Enviro Private Limited (A SINENT Bombay company) to assess the overall carbon footprint of
the Koradi Thermal Power Station (Koradi TPS). This study will enable the industry to evaluate their
total carbon footprint and total carbon emissions per MW of efectricity generation, and to check the
reduction potential of control measures that can be adopted to reduce their GHG emission,

Objective and Scope

The overzll abjective of the study is to quantify the carbon emissions from various activities to Assess
the total carbon footprint of the arganization and to suggest mitigation measures to minimize carbon
emission. The objective and scope of the study includes:

®  Area wise identification of carban ernitting activities in 1 X 210 MW unit, and 3 X 660 MW unit
of Koradi TPS

* Categorization of carbon emitting activities into direct (scope 1) and indirect (scope 2) emissian
s0urces

* Preparation of GHG emission inventory and quantification of carbon footprint of the industry

* Recommendations based an the study for reduction of carbon footprint of the plant

Greenhouse Gas Emission Inventory

In the present study, the greenhouse gas (GHG) emission inventary was prepared to theoretically
quantify the total GHG emission from the Koradi TPS to assess its carbon footprint. The present
assessment was carried out for the financial year (FY) 2021-22 i.e., April 2021 to March 2022. The
emission inventary was prepared using emission factors developed by Intergovernmental Panel on
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Carbon Footprint Study for Koradi Thermal Power Station

Climate Change (IPCC), United States Environment Protection Agency (USEPA) and ather relevant
literatures. The greenhouse gas {GHG) emission inventory was prepared only for the activities carriad
out inside the Koradi TPS compound boundary. The inventory does not include the GHG emissions
from township, ash pond area.

Total Greenhouse Gas Emissions of Koradi TRS

The total GHG emissions as well as direct & indirect ernissions in terms of CCe from Koradi TPS are
summarized In the below tahls,

g
4 mpﬁm R L ZI0MW-URIE 2 X650
1 Stationary Combustion 90872814 | 9650162.28
] birect | Mobile Combustion 13205 aals
3 (Scope 1) Wastewater Treatment _i-:‘-'i]'. L .1}'5...'35
4 Material Handfing and Storage | 124234 1290748
5 B AC/Refrigerator ALY T T T G
 Direct Emissions- Total COze | 910609.38 966401295 | 1057462236 36
gy e Electricity Consumption 9089187 5&5119?.41 73598938
{Scnpal} Ak o i r Ty
gdjre:tl‘:’hrlssms- Tatal C0ze : .snaﬁ.s? : 735989.28

?nhl COs e fn.:rm n:ma&; TF!a i i.hr: Ey.2

Y ;:an b q,bxm!aa‘ _frum ﬂ‘re u.':lpsre tabi'?ﬂ:-at far #he FY 2021-22, the total GHG emissions in terms
"af mknrurdr TPS was LH IGE 011.64 MT, ﬂut ‘of the total GHG emissions, contribution of 1
-xzaafu V-and 3 xa’ﬁb MW unit was 10,01, 5&1.:5 MT {8.85 %) and 1.03, 09,110.40 MT {91.15 %),
respectively. - ;

To understand the % contribution of each source in total GHG emissions in terms of CO:¢, a graphical
representation is shown in figure.
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Carbon Footpring Study for Koradi Thermal Power Station

. i et e L ACSRefrigerator
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It can be ochserved fmm the ﬂgure Hmt total GHG emrssmns in :mns af £0se from Koradi TPS was
1,13 19,511 64 Wffew out of wmch $3.355 % is mnmbuteﬂ b}r s!uﬂanmy f:umbu,:fian smm:e
alone i.e., dué to the fuel mmbustmn in boiler. The second highest contribution in GHG emwsfnns ls
due to. uux:ﬁary efectr.i‘:fty consy mption (6.506 %), while the remummg sources of Koradi TPS have
significantly low contribution.

GHG Emissian In Terms of CO»e Fer Unit of Electricily Generation

The greenhouse gas emission in terms of CO.& per unit of electricity generation Is given in below tahle
for 1 X 210 MW unit and 3 X 660 MW unit.

e e e e
1X210 {Umrja}f 838353.24 i aontsogEs; v
3.X 660 MW
tuma's-&m} e
CMoradiTRS T e ﬂaaumﬂa e -,;11310&1i 54

1255235000 ] mang'ﬁ:i En.‘--” :

It can be observed fmm Table 2-32 that 1 MWh electrfmy generation emits 1.19 MT and 0.82 MT
GHG emission in terms of COze from 1 X 210 MW unit (sub-critical technology) and 3 X 660 MW unit
{super-critical technology) respectively. Thus, it was faunﬂ’ that the GHG emissions ﬁnm 1x210MW
unit were 45.45 % higher thon that from 3 X 660 MW unit.

Carbon Sequestration

The industry has planted a total of 5,93,927 number of trees in 3 X 660 MW unit, 1 X 210 MW unit and
TPS township. There are a total 27 identified tree species in the study area, out of which the carbon
sequestration potential per tree was found to be highest for trees belonging to species Ficus religiosa
(Pimpal} followed by Eucalyptus globulus (Nilgiri), and Syzygium cumini {!ambhul). Furthermore, the

SINE lIT Bombay Company (EEPL) ii
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Carbon Footprint Study for Koradi Thermal Power Station

carbon sequestration potential of trees depends on their DBH, for instance, the trees belonging to
specie Ficus religiosa planted in 3 X 660 MW unit {with 7.5 cm diameter) has a sequestration potential
of 23.26 COze/tree (kg/year), however same specia planted in 1 X 210 MW unit (with 150 cm diameter)
has a sequestration potential of 28778.02 COze/tree (kg/year).

Based on the assessment, it was observed that the trees planted in 1 X 210 MW unit and TPS township
are older and thus have larger DBH, consequently having higher carbon sequestration potential, while
as 3 X 660 MW unit is recently commissioned, the trees planted in 660 MW plant have smaller DBH
and thus have low carbon sequestration potential.

The total carbon sequestration potential of the vegetation cover provided by Koradi TPS was found
to be 24,28,578.96 MT CO:e per yeor, which is around 21.47 % of the total GHG emissions
(1,13,10,611.64 MT COze per year) from Koradi TPs,
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Total Carbon Footprint of Koradi TPS

For the FY 2021-22, the total COze emission from Koradi TP$ was found to be 1,13,30611.64 MT CDze per year, while the vegetation cover provided by the

industry has a total carbon sequestration of 24,28,430.28 MT COze per year. Thus, total carbon footprint of the Koradi TPS was found to be £8,82,181.36
COqe per year which is shown in below figure,

{W M\x"*-,.

#7 Carbon Fectprint of Korod! TPS ¥y
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Carbon Footprint Study _far Woradi Thermaf Power Station

Control Scenarias to Reduce Carbon Footprint

In arder to control the carbon emission from the TPS, four control scenarios are generated to reduce
CO; emissions. The theoretical calculations were carried out to predict the percentage reduction in
€02 emission if these control strategies are adopted. The percentage reduction in the carbon foatprint

of the Koradi TPS on implementing these control scenarios are summarised in below table,

fantrol Seans

tvmlhmﬂn'“*m“wﬂm

Considering & % hiomass ca
firing

&

Considering installation of 32
MW salar power plant for
out- iying ausiiaries and non-
industrizi buildings

71-.7'_? 5%

"”“'F'ZWFWW: = f

Considering Instailation of
100 MW (1X100 MW or 4% 25
MW or TOX 10 MW] copacity

sular power plant in phasas

Considering Installation of
biogas plants for 100 villages
{assuming 250- 300
househoids in each viliage)

Considering p:lantaibun of
2,040,000 trees Tor next 4 year
iplanting 50,000 trees per
yaar)

; m M.Mtséqum;wm .-.-;;man

E'«MHI- 3 Sﬁq’uaifmﬂun ﬁ}t}ﬁﬁ

Use of washed (beneficiated)
coal with
Afh= 34 %
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efficiency of ahsorption
technalegy to be 90 %

J79.67 %

-B3.26 %

2 case Pos mmtﬁ& captare us!.np
. adsorption technofogy ;

Considering the CO; capture
efficiency of adsarption

78.25%
technalogy to be 85 % ? :

..?3_54 35 _; 7

memhmne SEpﬂrﬂtfﬂr-’ h'i:hnﬂfﬂg "

1 wm~&sﬁ mmbu:ﬂm ;ﬂzwp:we un'ng' :

Considering the COy capture
efficiency of membrane
technology to be 85 %

-75.25 %

=TH.Gd %

% Eunﬂ'ﬂlflﬂ!mrlﬂ 'U'l" FGECwlmanﬂwﬁrmut
\pmhﬁﬂm Dﬁ; L‘n;rturn o=

cusel -'Gﬂfmmﬁ;.ﬂ ca,- cnprure
2 ; Le:ﬂmﬂaqure: ;
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% COy emission reduction for
subcritical unit and super-

critical unit, respectively

-26.56 %

1573 %

{‘n'phm:

Cns-# H‘n- JEE.‘E we‘ﬂ} Pmnfﬂuiﬂm CO; ;
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The industry is currently sequesrer.*ng_ around 21.47% COe due to their green cover. If the fndustry
odopts Control Scenario |, If, Il & IV, they can achieve around 45 % reduction in COze emissions by

2035,

The Cantrol Scenario |, Il Il & IV are less capital intensive and con be implemented with immediate
effect to reduce COze emissions. However, to achieve near net zero carbon emission target from
coal-based power plants, CCUS technologies need to be explored by the TP,

In case of 1.X 210 MW unit, the highest % reduction of 82.33 % wos observed for Control Scenario
VI- Case I {IGCC with Pre-Combustion CO; Capture}, As 1X 210 MW unit is 40-year-old unit and near
to its retirement. This necessitates its renovation and moderniza tion. Thus, it is suygestéd that the
industry should check the techno-economic feasibility of upgrading sub-critical to IGCC with
instaliation of pre-combustion CO; copture technology, which will reduce CO:e by 82.33 %. In
addition, it will reduce the coal consumption by 30% (222,510 MT/year) as its combustion efficiency

will be increq:eﬂ"up to 50%.

In case of 3 X 660 MW unit, implementation o f Control Scenario V {Post Combus tion CO; Copture) is
suggested for €02 capture. The industry should check the _feasfbﬂitf of adopting these post
combustion COzcapture methods ond adopt the most suitable methods, Although cuhtra!_ Scenario
Vi- Case il (IGCC with pre-combustion CO; taﬁqmﬁ'&} shows highest reduction, but implementing it
might not be cost-effective, as 3 X 660 MW unit is already a supercritical technaingy-bu's'éd unit.

Recommendations

Based on the present study, the total carbon footprint of the Koradi TPS was found to be 28,82,181.38
MT COse/year for the FY 2021-22, after considering overall GHG emissions {11310611.64 MT
COzefyear) and carbon sequestrated by vegetation cover {24,28,430.28 MT COuefyear). Stationary
combustion source (especially boilers) was found to be the maximum contributing source with 93,355
% emissions, while emissions due to auxiliary electricity was secand highest contributor with 6.506 %
emission. It was also found that the GHG emissions from 1 X 210 MW unit were 45.45 % higher than
that from 3 X 660 MW unit. The industry needs to implement certain short term and long terms
mitigation measures to gradually reduce their carbon feotprint to become net zero. Some of these
mitigation measures are discussed in this section.

Short Term Mitigation Measures

e The industry shall implement biomass ca-firing along with coal in boilers to reduce coal
consumption and £O; emissions from the boilers. It is evident from the Control Scenario |
(refer Section 5.1) that on adopting this measure, a reduction of 5.35 % and 5.6 % in COze can
be achieved from 1 X 210 MW and 3 X 660 MW units, respectively. Consequently, the total
COze from the Karadi TPS can be reduced by 630482.93 MT/year (5.57 % reduction). It was
found that co-fiting of 6% biomass can replace 504988.02 MT of coal per year which will lead
to reduction of 630482.931 MT/year of COze emission. This practice will also improve the
energy efficiency of the industry. Biomass co-firing can be implemented using three methods
viz. direct co-firing, indirect co-firing, and parallel co-firing. The industry should check the
feasibility of adopting these methods and should adopt the most suitable method.
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= The industry shall consider installation of total 32 MW capacity solar power plant to meet
the energy requirement of out-lying auxiliaries and non-industrici buildings to reduce their
indirect emissions. The Koradi TP5 can install the sofar panels within the industry premises as
per space availability. The industry can consider areas such as roof tops of nan-industrial
buildings, four-wheeler parking area, and open atea near the cooling tower, etc. It is evident
from the Control Scenario Il {refer section 5.2) that if the industry adopts Control Scenario-li|,
a reduction of 2.80 % (28086.029 MT/year) and 1.78 % {183771.23 MT/year) in COse emission
from 1 X 210 MW and 3 X 660 MW units, respectively can be achieved. |t was observed that
28.78% (268.17 MU/year) of total auxiliary eleciricity consumption hes the potential to be
replaced by solar energy. Consequently, the total COe emission fram the Koradi TPS can be
reduced by 211857.33 MT/year (1.87 % reduction).

® The industry can reduce their carbon footprint by investing in carbon offsetting activities
such as implementation of renewable energy (solar, biogas etc.) and planting trees to
compensate for the GHG emissions from the industry.

o The industry can take initiative to implement sclar panels as a carbon offsetting
activity in villages. it was found that if industry implements Control Scenario li- Case
I 'te., considering installation of 100 MW (1X100 MW or 4X25 MW or 10X10 MW}
capacity solar power plant in phases, it can offset the CO.e emissions from Koradi TPS
by 710033.04MT/vear (6.20 % reduction}.

o The industry can toke Initiative to implement biogas plant as a carban offsetting
activity in any area or village. it was found that if the industry implernents Control
Scenario lll- Case |l i.e,, implementing biogas plart for 100 villages [considering each
village has about 250 - 300 households), it can affset the COwe emissions from Karadi
TPS by 242500.00 MT/year (2.4 % reduction).

o The Industry can develop @ green cover in barren/degraded land as a caorbon
affsetting activity in any oreo or village. It was found that if the industry implements
Contral Scenario lll- Case lifj.e., planting 50,000 trees each year far next 4 consecutive
years (considering plantation of trees belonging to species namely Kadulimb, Wad,
Pimpal, Aamba, Karanji, and Jambhul), it can offset the COse emissions from Koradi
TPS by 339324.22 MT/year (3.00 % reduction) by year 2030, if plantation starts from
this year and it can offset the CO.e emissions by 67864843 MT/year (6.00 %
reduction) by year 2035,

o The industry shall increase the quantity of beneficiated coal used in boilers such that the
average osh content of the bunkered coal remains below 34% to reduce the CO, emissions
from the boilers, It is evident from the Control Scenaria IV [refer Section § 4) that on adopting
this measure, a reduction of 4.06 % and 0.35 % in COye from 1 ¥ 210 MW and 2 X 660 MW
units, respectively can be achleved. Consequently, the total COse fram the Koradi TPS can be
reduced by 76459.51 MT/year (0.68 % reduction).

o The industry shall increase their vegetation cover to enhance the carban sequestrotion
potential. Based on the analysis of total carbon sequestration through the existing vegetation
cover in the industry, it was observed that 21.47 % of total COse emission could be
sequestered from the Koradi TPS. It was observed that carbon sequestration potential of
individual trees belonging to species namely Ficus religiosa {Pimpal), Eucalyptus globulus
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(Nilgiri), Syzygium cumini (Jambhul), Ficus benghalensis (Wad), Chichwa, and Azadirachta
indica {Kadulimb) was significantly high. Moreover, based on the present study and literature
survey, there are other plant species such as Delonix regia (Gulmohar), Tamarindus indica
(Chinch), Terminzalia catappa (Badam), Albizia lebbeck {Shirish), Butea monosperma (Palas),
Pangamia pinnata {Karanja), and Samanea saman (Gulabi Shirish), which have significant
carbon sequestration potential. In addition, the industry shall consider plantation of species
like Banana, Drumsticks, Nimboo, Papaya and Custard apple as these have high growth rate.
Hence, the plantation of these species would increase the €05 sequestrotion,

¢ The indusiry shall consider providing the electric buses for commute of employees from
township to TPS. The fossil fuel-based vehicles (petrol/diesel) release the greenhouse gases
into the environment. As per the data given by industry, the two-whesler and four-wheeler
count of 3 X 660 MW unit was 219 and 915, respectively. Similarly, the two-wheeler and four-
wheeler count of 1 X 210 MW unit was 48 and 446, respectively. Thus, instead of using these
fossil fuel-based vehicles to commute from the township to the plant, if the industry provides
electric vehicles that run on solar-based electricity, it can reduce the greenhouse gases
emissions significantly (UNEP, 2022). W the Koradi TPS provide one electric bus with the
seating capacity of 40 person to their employees far transportation, then a single electric bus
can reduce the GHG emissions equivalent to 40 two-wheelers or 40 four-wheelors e, 1.25
MT/year or 5.36 MT/year, respectively from the Koradi TPS,

* To reduce scope 2 GHG emissions due to awliary electricity consumption from sewage
treatment plants installed within the plant premises, the industry shall modify and upgrede
the existing conventional STPs to green STPs. Based on a2 literature study it was found that
€0,e emissions from a conventional STP are 200 MT/year/MLD,

Long Term Mitigation Measures

& Theindustry sholl check the technical and financial feasibility to implement post combustion
CO; capture technology for 3 X 660 MW unit using obsorption, adsorption or membrane
separation methods and accordingly shall adapt the most suitable method, It is evident from
the Control Scenario V that on adopting this measure, a reduction of 78.64 % ta 83.26 % in
COze (depending on the separation technology) can be achieved from 3 X 660 MW unit.
Implementing CCUS technologies is considered as a crucial measure in achieving near net-zern
emissions from coal-based power plants, Furthermore, the industry also needs to check the
feasibility of transporting the captured CO; to a suitable utilization facility.

¢ The industry shall check the technical and financial feasibility to adopt IGCC and pre-
combustion COzcapture technology in 1 X 210 MW unit to prevent CO» from getting released
into atmosphere. It is evident from the Control Scenario Vi that on adopting this measure, a
reduction of 82.33 % in COze can be achieved from 1 X 210 MW unit, Implementation of IGCC
system will also lead to reduction in coal consumption by 30% (2,22,510 MT/year) as its
combustion efficiency will be increased up to 50%, Furthermore, the industry also needs to
check the feasibility of transporting the captured CO; to a suitable utilization facility.
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Carban Footprint Study for Koradi Thermol FPower Station

1 Introduction

In recent decades, the earth's atmosphere has degraded at an unprecedented rate due to
anthropogenic activities such as burning of fossil fuels for power generation which has resulted in
severe impacts on the environment, Anthropogenic activities lead to climate change, which is 3 major
environmental problem warld is faci ng today. Climate change is primarily caused due 1o the emission
of greenhouse gases (GHG), especially carbon dioxide (C0O;), methane (CHa} and nitrous axide {N,0).
Climate change leads to rise in temperature and sea levels, wildfires triggered by extreme heat and
moisture loss, occurrence of severe storms, floods and droughts, loss of biodiversity, increased food
scarcity and associated health risks.

The total global CO; emissions were estimatad to be 46 Gt, out of which arcund 36 Gt (78 % of the
total CO; emissions) was contributed only by the energy sector. Coal-based energy sectors contributes
around 15 Gt (30 %) of total global GHG emissions {Trivedi, 2020). The GHG emissions are expressed
in terms of CO:e (carbon dioxide equivalent), which is also known as carbon tootprint, The carbon
footprint is defined as a quantitative measurement of GHG emissions caused directly or indirectly by
individuals, organizations, pracesses, or products, Among the rising concerns of GHG emissiong,
various countries have taken initiatives to measure their carbon footprint to evaluate their
contribution in climate change. India has alsa pledged to reduce its emissions inta nsity by 45% i1l 2030
(PIB, 2022} and ultimately achieve net-zero emissions by 2070,

In India, the coal-based power generation contributes nearly 1.1 Gt CO; emissions, which is about 50
per cent of the total fuel-related CO; emissions {Trivedi, 2020). The electricity generation is one of the
key factors for any country to grow its sociceconomic system quickly and sustainably, However, the
fossil fuel based thermal power plants are responsible for significant amount of CO: emission in the
environment, which results in increased concentration of GHG in the atmosphere. Hence, due to
pressing environmental and climate concerns, decarbonization of the coal-bazad power industry has
become imperative,

in the present study, Maharashtra State Power Generation Cornpany (MAHAGENCO) has engaged
EMERGY Enviro Private Limited (A SINE |IT Bombay company) to assess the overall carbon footprint of
the Koradi Thermal Power Station (Koradi TPS). This study focuses on both direct (Scope 1) and indirect
(Scope 2) GHG emissions from the manufacturing units, transportation, coal handling activities and
auxiliary electricity consumption within the boundary of Koradi TPS. It also includes estimation of the
carbon sequestration potential of vegetation cover in the Industry. This study will enable the industry
to evaluate their total carbon footprint and total carban emissions per MW of electricity generation,
and to check the reduction potential of contral measures that can be adopted to reduce their GHG
emission,

1.1 Company Overview

The Maharashtra State Power Generation Company Limited (MAHAGENCO) has installed a coal-fired
thermal power plant at Koradi, close to Nagpur city, Maharashtra. In 1974, first unit of 120 MW
capacity was installed at Koradi thermal power station (TPS). Since its commissioning, Koradi TPS was
expanded under different stages. The capacity of Koradi TPS was increased between 1975 and 1976
(under stage-I expansion) by installation of three additional units, each of 120 MW capacity. Later,
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under stage Il expansion, Unit 5 with a tatal capacity of 200 MW was installed. Furthermore betweean
1982 and 1383, under stage-ill expansion, two units (Unit 6 and Unit 7) with a capacity of 210 MW
each were erected and put into operatian. At present out of all these units, only one subcritical unit
(Unit-6) of 210 MW capacity is in operation.

Recently, three supercritical units (Unit 8, Unit 9, and Unit 10), each of 660 MW capacity were installed
and commissioned between 2015 and 2017. At present total capacity of power generation of Koradi
TPS is 2190 MW {i.e., 1 X 210 MW unit and 3 ¥ 660 MW unit),

1.2 Objective and Scape

The overall abjective of the study is to quantify the carbon emissions from various activities to assess
the total carban footprint of the organization and to suggest mitigation measures to minimize carbon
emission. The objective and scope of the study includes:

= Area wise identitication of carbon emitting activities in 1 X 210 MW unit, and 3 X 660 MW unit
of Koradi TPS

" Categorization of carbon emitting activities into direct (scope 1) and indirect (scope 2) emission
soLrces

* Preparation of GHG emission inventory and quantification of carbon footprint of the industry

®  Recommendations based on the study for reduction of carbon foatprint of the plant

1.3 Study Areq

The Koradi TPS is situated at Koradi village, around 11 km from the Nagpur city, on National Highway
No. 69. Koradi TPS consist of two electricity generation units, an old plant with electricity generation
capacity of 1 X 210 MW and a new plant with generation capacity of 3 x 660 MW, The old and new
plant are situated at 21°14'57" N & 79°5'53.80" E and 21°14°17.59" N & 79°5°40,74" E, respecitvely.

in the present study, the area within the plant compound boundary of both 1 X 210 MW and 3 % 660
MW units is considered as the study area for which total carbon footprint was estimated. It includes
the units like coal handling plant, electricity generation unit, ash handling plant, water treatrnent
section, service offices and canteens area, etc. The study area does not include the carbon emissions
from TPS township, ash bund or ash pond area. The satellite view of the study area is depicted in
Figure 1-1.
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Figure 1-1 Satellite view of study area of Koradi TPS (1 % 210 MW unit and 3 X 660 MW unit)

1.4 Methodaology

A predefined and well-planned methodology was adopted for the carbon footprint estimation of
Koradi TPS. The methodology includes the following activities.

1.4.1 Pre-Site Visit Activities

A detalled questionnaire was shared with the industry te collect information/data to prepare the
emission Inventﬂw for estimating theoretical emissions of greenhouse gases. The required
information includes the data of fuel consumption in various activities, fuel analysis report, electricity
generation, electricity consumption, transportation, wastewater treatment, material handling and
storage, AC/Refrigerators, vegetation cover of the plant etc.

1.4.2 On-Site Activities

During the site visit, overall process of electricity generation was understood. All the manufacturing
units were visited and the sources of greenhouse gases emission such as fuel consumption units,
wastewater treatment units, material handling and storage units etc., were identified. The data
requirement sheet (shared before the visit) was discussed during the site visit and remaining data was
collected from the industry.
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1.4.3 Post Site Visit Activities

After the site visit, a detailed analysis of the collected data/information was carried out. The collected
data was processed using the standard procedures to estimate the carbon footprint from various
sources such as stationary combustion, mobile combustion, wastewater treatment units, material
handling and storage units, AC/refrigerants and due to electricity consumption for the operation of
different units. The emission inventory was prepared using the standard emission factors, Carbon
sequestration potential of vegetation cover, as per the data provided by the industry, was also carried
out. Based on the outcomes of the study, certain recommendations were suggested to reduce the
carbon footprint of the TPS.
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2 Greenhouse Gas Emission Inventory

The emissian inventory is a database that accounts for the total air pollutants discharged into the
atmosphere from various sources in 3 defined area during a year or a period (US EPA, 2015). It also
acts as a tool to identify the major contributing sources in the tota! emission load. Moreaver, it is
useful to define the future emission scenario, its possible prevention and predicting best possible
control measures based on the contribution of different sources.

In the present study, the greenhouse gos (GHG) emission inventory was prepared to theoretically
quantify H:e total GHG emission from the Koradi TPS to assess its carbon footprint, The present
assessrrmnt was mmed out for the ﬂnunda! year (FY) 2021-22 i.e., April 2021 to March 2022. The
em;ssmn .fnvenmw was prepared uﬂng emfssmn Sfactors developed by Intergovernmental Panel on
ﬂimute Ehang-e ﬂPEtTJ, Unffﬁd Stares E;;»virnnment Pmtecriun Agency (USEPA) and other relevant
m'eramms.

In the present srud]r, the gmenhnuse gas {GHGJ emlission inventory was prepared oniy for the
activities carried uur fnﬂnfe ﬂm Koradi TFS compound boundary. The inventary does not include the
GHG emissions _fmm tawnshfp, ash pond area.

2.1 Preparation of Greenhouse Gas Emission Inventory

The GHG emission inventory was prepared based on well-defined methodology as discussed belaw in
detail in this section.

2.1.1 \dentification and Categorization of Scurces

The various sources of GHG emission were identified within the TPS that contributes to carbon
emissions such as boilers, coal handling plant, vehicular movement, offices, and canteen arga, etc.
Furthermore, these sources were categorized in direct (scope 1) and indirect {scope 2) emissions as
per the guidelines given by United States Environmental Protection Agency (EPA, 2022).

2.1.1.1 Direct (Scope 1) Emission

Direct emission are the emissions generated from the sources directly owned or controlled by the
industry (EPA, 2022}, Direct emissions are also called as scope 1 emission. It includes the emission due
to fuel consumption activities and other associated activities which are responsible for direct GHG
emissions in the envirenment like emissions from boilers, AC/ refrigerator, or vehicle fleets, The scope
1 category includes five sources which are stationary combustion, mobile combustion, wastewater
treatment, material handling & storage and AC/Refrigerator as per US EPA guidelines.

2.1.1.2 Indirect (Scope 2) Emission

Indirect emissions are those emissions which are generated due to auxiliary electricity consumption
{EPA, 2022). Indirect emissions are also called scope 2 emissions. The Koradi TPS consumes the
electricity pravided by Maharashtra State Electricity Transmission Corpany Limited (MSETC) as per
the information collected from the industry,

The scope 1 and scope 2 emission and their sources are shown in below Table 2-1.
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Table 2-1 Direct (scope 1) and indirect {scape 2) emission of Karodi TPS and their SOUTCES

o Emission Category o - 00

i Shlfce R
Stationary Combustion

Moblle Combustion
Direct (Scope 1
1 (Scope 1) Wastewater Treatment
Emissians
Material Handling and Storage
AC/Refrigeratar
ndirect (Scope 2
2 (Scope 2) Auxiliary Electricity Consumption
| Emissions

2.1.2 Gresnhouse Gas Emission Factors and Global Warming Potential

Emission factor is representative number which relates the guantity of poliutant emitted th rough the
activity. It is generally expressed in terms of weight of pollutants per unit weight, volume, distance, or
duration of the activity (US EPA, 2015). The emission factors for various sources are shown in Table

2-2.

Table 2-2 GHG emission sources ond their referencor

1 | Stationary Combustion

US EPA: "Emission Fctnrs for Gnus as

Reference for emissi

Inventeries, 2021" published by United States
Environment Protection Agency {US EPA, 2021)

z hMobile Combustion

“India Specific Road Transport Emission Factors, 20157
pub!is_hed by India GHG Program (Gajjar & Sheikh, 2015)

3 Wastewater Traatmaent

IPCC: 2019 “Refinemant to the 2006 Guidelines for
National Greenhouse Gas Inventories [Chapter G:
Wastewater Treatment and Discha rge” (IPCC, 2019)

4 | Material Handling and Storage

IPCC: “Revised 1996 IPCC Guidelines for National
Greenhouse Gas Inventories: Workbook” (IPCC, 1996)

5 AC/Refrigerator

IPCC: Climate “Change 2013 IPCC Fifth Assessrmant
Report {ARS}" (IPCC, 2013)

B Electricity Consumption

1

“Indian Electricity Generation Weighted .ﬁ.'l.;Efage Emission |
Factor for NEWNE Grid (North, East, West and Morth-East
Grid}" (Central Electricity Authority, 2021)

Furthermore, the different gases have different heat abso rbing ability in the atmosphere with respect
to the carbon dioxide (CO,) and this heat trappi ng ability is known as Global Wa rming Potential (GWP).
Thus, the total GHG emissions are presented in terms of carbon dioxide equivalent {CD:e). The CO;,
CHa and N2 are converted into COze based on their global warming patential. As per IPCC fourth
assessment, the GWP of carbon dioxide (C0,), methane (CHa) and nitrous oxide (N;0) by considering
time horizon of 100 years (US EPA, 2021) which is shown in below Table 2-3.
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Table 2-3 6HG and their globol warming patentiol

ek CO: - 1 N
> S CH4 25
3 Nz 208

2.1.3 Data Collection

The activity or process wise material and fuel cansumption data were collected for those activities
which cantribute to generation of greenhouse gases emission from Koradi TPS. For example, the fuel
consumption (coal, furnace oil (FO) and light diesel oil (LDO)} in bailer, fuel consumption {Petrol or
Diesel) in wehicles, quantity of coal handled, and type and quantity of refrigerant used in
AC/Refrigerator units etc. In addition, electricity consumption data for 1 x 210 MW unit & 3 ¥ 660 MW
unit was also collected separately.

Naote; The industry does not maintain segregated electricity consumption daty process-wise/area-
wise.

The data were collected for the FY 2021-22 (April 2021 to March 2022}, These data were collacted in
the form of guestionnaire, which was shared with the industry (Refer Annexure).

2.2 Quantification of GHG Emissions

The greenhouse gas emissions were guantified for each source of Scape-1 & Scope-2 category, based
on the data given by the industry and their respective emission factors (as mentioned in Section 2.1.2)
GHG emissions from all sources of Koradi TPS are discussed in following section.

2.2.1 Direct (Scope 1) Emissions

The source wise direct GHG emissions are guantified in below section.

2.2.1.1 Stationary Combustion

The stationary combustion indicates the combustian of any type of fuel associated with non-movable
activities. The units like boiler, DG set, spare, booster pump & canteen are considered under station ary
combustion sources, There are total four boilers and four DG sets {one in 1 X 210 MW unit and three
in 3 X 660 MW unit), one spare and one booster pump {in 3 X 660 MW unit) and two canteens (one in
1% 210 MW unit and other in 3 X 660 MW unit) lacated within the plant premises. All stationary
combustion sources along with the type of fuel are depicted in Table 2-4.

Table 2-9 Stutfona.ry combustion units within the premises of Korodi TPS

- location of the _r,_;_;_a.“-;-c'é;'-f__; S

oy " Unit 6 (1X 210 MW), | -
- o] E » F r
o y Unit &, 9 & 10 (3 X 660 MW) SO i

Unit 6 (1 X 210 Mw),

LDO
2 BG et * Unit 8, 9 & 10 (3 X 660 MW)

3 Spare 1 3 x 660 MW Unit LoD

4 | Booster Pump 1 3 % 660 MW Unit Lo

— —ioii —a e o —— P — —— T T F Y Oy,
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- Source S 1 .- tocation of the sourge Fuel used for combustion

Canteen ' 1% 210 MW Unit & 6560 MW Unit

Koradi TPS majorly uses three types of fuel for power generation - caal, FO and LDO. Coal is used 35
primary fuel, while FO and LDO is used as auxiliary fuel or secondary fuel which provides additional
support for combustion activity, Apart from the fuel used for power generation, liguified petroleum
gas (LPG) is used for cooking purpose at the canteen of 3 X 660 MW unit and 1 X 210 MW unit.
Consumption of coal, FQ, LDO and LPG lead to generation of GHGs such as C0:, CHs and N30,

2.2,1.1.1 GHG Emissions by Fuel Consumption in Boiler

In Koradi TPS, the coal is the primary fuel used in huge quantity for electri city generation. Furnace oil
{FO) and light diesel oil {LDO) are another source of fuel which is being used in boilers for initial
ignition. Consumption of coal, FO and LDO in boiler leads to the emission of COz, CHa and N2O in the
enviranment [US EPA, 2021).

The GHG emission from boilers due to coal consumption was quantified based on the following

equation.
o L kg " . (short ton mmBT .. Kg
Tatal Emissian (manr}: = Total Fuel Consumption ( Ty )1 cy m) * EF m}

Where:

CV= Calorific value or Heat value

EF= Emission factor

GHG emissfon factor for bituminous coal combustion in boilers are mentioned in Table 2-5,

Table 2-5 GHG emission fuctors for coal consumption in beoilers

N0 (3 perMVBte)

Similarly, the GHG emission from boilers due to consumption of FO and LDO was quantified based on
the following equation.

wllo BTU K
i) (Gaton ) * ¥ g
gallon mmBTH

Total Emission ( ) = Total Fuel Consumption (

manth
GHG emission factor for FO and LDO combustion in boilers are mentionad in Table 2-6,

Table 2-6 GHG emission facter for furnace olf (FO) ond light diesel oif Loy

A

. FuelType

e e e T RS R et T et e e
L COME PRI MBI L CHafgper MMB) . NaO (2 per MMBIa)
FO/LDO 74.01 Sy 0.60
Note: Due to unaovailability of emission factor for FO and LDO, the ;vemge emission factor of
residual fuel Is considered for the calculation for FO and LDO.
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2.2.1.1.1.1 GHG Emission due to Coal Consumption in Boiles

Currently, a total four boilers (in unit 6, 8, 9 & 10) are in operation in Koradi TPS. The bailer installed
in unit 6 has a capacity of 210 MW while the boilers installed in units 8, 9 & 10 have 660 MW capacity
each, As per the data provided by industry, total coal consumption in unit 6, 8, 9 & 10 was 741700 MT.
2586614 MT, 2414565 MT and 2673588 MT, respectively in the FY 2021-22.

Note: The industry did not provide the data regarding the type of cool like anthracite, bituminous,
lignite etc. But during the site visit, it waos conveyed by the industry that the Koradi TPS purchase
cool from Medhya Pradesh, India, thus for the calculation purpose coal type is considered os
bituminous cool s Madhya Pradesh has bituminous coal reserves,

The theoretical GHG emissions due to coal consumption in boilers were estimated using the data
provided by the industry on coal consumption, its respective gross calorific value [Refer Annexure),
and emission factor of the coal (mentioned in Table 2-5).

The GHG emissions were converted into COze by using Global Warming Potential (GWP} as mentioned
in Table 2-3. For the FY 2021-22, the month wise GHG emissions due to coal consumption in boilers
attached to units 6, 8, 9 & 10 is depicted in Table 2-7, Also, the GHG emission in terms of C0,e is shown
in Table 2-8.
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Table 2-7 GHE emissions due ta cool consumption in hailer attached Ia units 6, 8 2 and 10

Hilers (Unftel oiters{Unic B Cao Bolarumirg) - BoleR{unit 10

Month = ©7 cn; Ry 0, ; LN g
ot Giae M year LR e Bae ik g e i : MT}'yrnd.r

- Apr21 57599.51 6.79 0.99 287841.59 3394 | 494 | 18971751 | 22.37 335 | 17430016 | 2055 | 289
May-21 0 0 0 739196.87 28.21 41 24734435 29.17 a.24 283432.33 | 3342 | 4se
Jun-21 0 o o 104768.16 1235 | 1.3 22914167 27.02 3.93 29346515 | 34.61 | 503
Jul-21 0 0 0 256152.84 3021 | 439 218938 75.82 3.76 22452572 | 2648 | 3.85
Aug-21 B5200.45 104 151 201464.57 34.37 5 26659248 31.44 4.57 281261.65 | 3317 | 4.82
Sep-21 71702.9 8.46 123 218016.72 3571 | 374 | 14791541 17.44 2.54 217640.38 | 2567 | 3.73
Oct-21 94771.83 11.18 163 318274.44 | 3753 | 546 | 25607328 30.2 4.39 24100255 | 2842 | 413
Nov-21 106647.07 1258 1.83 | 23311919 27.49 3 304363.47 35.85 5.22 324649.55 | 3828 | 557
Dec-21 110698.6 13.05 1.9 305966.68 36.08 | 5.25 | 204529.06 24.12 3.51 34545238 | 4074 | 5.93
Jan-22 110925.43 13.08 19 30803055 3633 | 528 | 320131.83 37.75 5.49 31814816 | 3752 | 5.46
Feb-22 115933.98 1367 | 199 331424.45 39.08 | 568 2449757 28.89 4.2 304410.92 359 5.22
Mar»zz 130101 1534 2.23 370462.62 E 358764.14 4231 6.15 27594092 32.54 473 |

- Total RE8RESRO.FY T ADASS S ET T U sEaTe 953486.0. 11 952,42 (5126 /32842399 ¢ 3873 ¢ 5633

It can be observed from Table 2-7 that out of three GHGs emitting fmm the boﬂers, €0O:is the major contributing gas.
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Table 2-8 GHG emissions in term of 000 due to coal consumgtion in boiler attached to wnits 6, 8 @ and 10

EEET’E 25

', 329164005 77

33125?2.52

, 191246,56 175704.95
May-21 0 2411247 249337.85 285716.68
Jun-21 0 105612.55 23098846 2958304
Jul-21 0 258217.33 zzwuz 56 226335.31
Aug-21 8891131 293813 66 26874111 28352851
Sep-21 72280.8 21977384 149107.55 21939447
. Det-21 95535.65 3208396 25813713 24294493
Nov-21 10750661 | 23499804 306816.52 327266.1
- Dec2t | 11159079 | 30843265 206177.48 34B246.67
cdan22 | MI8Y844. T 31082223 32271197 3091231
T R 1686837 | T 33409556 246950.1 306864.35
Mar-22 3734484 361655.64 5 78164.9

-ltmﬁ# observed from Table 2-8 thatin FY 2021-22, the GHG emissions in terms of COze frnm boilers
ﬂmdﬂ!d ta’ umts E, 8 9 & 10 iwls E,?S, ?25.25 MT,"jrmr, 32,91,040.09 MT/year, 30,12,572.52
mer dnd33 1&,?05 58 MI’,-"g.rem; rﬁp&cﬂﬂe&;‘, due to cool consumption. Thus, boiler attached to
unit 10 was t&e highest mnhbutarfn GHG enﬂssiaﬂs due te coal consumption folfowed by boilers
attached to unit 8, 9&6.

2.2.1.1.1.2 GHG Emission clue fo Fumace Oil and Light Dissel O Co sumption in Boiler
Furnace oil {FO) and nghl Diesel Oil {LDO) s used as an auxiliary fuel in Koradi TPS. As per the data
provided by industry, total FO Consumption inunit 6, 8, 9 & 10 was 4503.01 ki, 3396.07 kL, 3152.13
kL and 4365.89 kL respectively, and the total LDO consumption in unit 6, 8, 9 & 10 was 672.09 ki,
394.50 ki, 573.50 kL and 402.83 kL respectively, in the FY 2021-22,

The theoretical GHG emissions due to FO and LDO consumption were estimated using their respective
emission factors (mentioned in Table 2-6) and the data provided by the industry on respective fuel
consumption & calorific value (Refer Annexure). The GHG emissions were converted inta €O,
equivalent by using Global Warming Potential (GWP) as mentioned in Table 2-3.

For the FY 2021-22, the month wise GHG emissions due to FO and LDO consumption from boiler
attached to unit 6, 8 9 and 10 is shown in Table 2-9 and Table 2-11, respectively. Also, the GHG
emission in terms of COze due to FO and LDO consumption from boiler attached to unit 6, 8, 9 and 10
is shown in Table 2-10 and Table 2-12, respectively.

SINE iT Bombay Company (EEPL) n
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Table 2-5 GHE emissions dus ta £ conpsumation in bofler attocked to uaits 6, 8, S and 10

&
!

“Apr-21 462,31 0.02 0 614.19 0.02 0 1442,19 0.06 0.01 2835.73 0.11 0.02
May-21 0 0 0 454,64 0.03 0.01 833,43 0,03 0.01 853,98 0.03 0.01
Jun-21 G 0 0 1744.14 0.07 0.01 211.03 0.03 0.01 11552 i 0
ETTED 0 0 0 1178.84 0.05 0.01 1680.12 0.07 0.01 4045.59 0.16 0.03
Aug-21 2458.5 0.1 0.02 949,76 0.04 0.01 523,66 0.02 0 767.05 0.03 0.01
Sep-21 3592.86 0.15 0.03 1425.7 0.06 0.01 669.92 .03 0.01 1750,99 0.07 0.01
Oct-21 3531.88 0.15 0.03 55.03 0 0 466.41 0.02 0 801.25 0.03 0.01
Nov-21 742 0.03 0.01 943.46 0.08 0.01 502.53 0.02 0 4835 0 0|
Dec-21 407.48 0.02 0 1253.26 0.05 0.01 487.1 0.02 0 7.39 0 0
Jan-22 1187.23 0.05 0.01 582.16 0.02 0 634.25 0.03 0.01 439.11 0.02 0
Feb-22 220.68 0.01 0 306.33 0.01 0 723.65 0.03 0.01 0 0 0
Mar-22 291.99 0.01 0 9258 0 0 32191 0.01 0 934.37 0.04 0.01
Gois ) 0 ¥ L [ Ly A g 1 0 17 AEd L]
It can be observed from Table 2-9 that out of three GHGs emitting from the bailers, €Oz is the major contributing gas,
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Toble 2-10 GHEG emissions in term of C0se due to FO comsumptian in Bolier attached fo units 6, 8, D and 10

144714

284546

836.29

8569

1750.12

. 813.82

115.92

1182.58

1685 88

4059.46

Laszng

25,40

TE.68

a72.21

468.01

- 1756.99

804

504.55

4842

PE T REeeT
S :

48877

nom

741

63542

44061

126,13

“3_2_3'.!]_2_
e

ved. le 2-18 that in FY 2021-22, the GHG emissions in terms of COse due to FO
consumption fram boiler ottached to unit 6, 8, 9 & 10 wos 13039.49 MT/year, 9834.09 MT/yeor,
9127.69 MT/yearand 12642.43 MT/year respectively. Thus, boiler attached to unit 6 was the highest

mm‘bﬂfﬂfiﬂﬁﬂﬁmﬂmﬂﬂidﬂﬂﬂ Fﬂ#ﬂﬂﬂ!ﬂ‘lﬂﬁﬂﬂfﬂﬂ#wﬂd by boifer attached to unit 10, 8 & 9,
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Table 2-11 GHG emizsions due to consemotion of light diesel ol (LD in boiler attached ta unit &, & $ond 12

Bailer- (Unitg)

. Hoiter- Uk 8} Boil _ | Boilgr: (univio)
; Ty Mifyear 50T

Apr-21 0 0 ! o 0 0 a 0 0
May-21 0 0 0 0 0 0 272.73 0.01 0 0 0 0
Jun-21 o 0 0 632.75 0.03 0.01 190.88 0,01 o 0 0 0
21 0 0 o 13.41 0 0 96.55 o o 125.84 0.01 0
| Aug21 227.97 0.01 0 37.82 0 0 1046 0 0 158.13 0.01 0
Sep-21 808.2 0.03 0.01 35.61 0 0 183,21 0.01 0 40.23 0 0
Oct-21 45549 0.02 0 0 0 0 93.47 0 0 139.47 0.01 o
Nov-21 0 0 0 1216 0 0 0 0 0 0 0 0
Dec-21 0 0 ) 102.72 o ) 364.54 D.o1 0 0 0 0
Jan-22 77.54 0 0 110.15 0 o 94.7 0 0 161.46 0.01 0
Feb-22 0 0 0 0 0 0 137.45 0.01 0 0 0 0
Mar-22 0 0 0 0 0 o 0 0 0 343 51 0.01 a
0 i (3 L] ¥ o UG 0 50 LA U

It can be observed from Table 2-11 that out of three GHGs emitting from the boifers, CO;is the major cnnrrfb[i'if:_rg gas.
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Toble 2-12 GHG emissions in terms of COe due to consumption of light diesel ail in boller attached to unit 6, & 9 ond 10

Boiler- {Unit iler- [Unjt 8}

May-21 0 2367 0

Jun-21 £34.92 19153 0 o
Jul-21 1346 96.88 126.27
Aug-Z1 37.95 104,96 15867
Sep-21 39.75 183.84 40.37 "
Oct-21 Bl 0 93,79 139.54
Now-21 .02 0 0

Dec-21 . 365.79 THEREE
dan22 9503 16201

eb-22 137.92 N T

: ' 34459

It can be pﬁserved ﬁ’om Table 2-12 that in FY 2021-22, the GHG emissions in terms cf C0se due to
LDO :nnsumpmn fmmh.:-nrermadwdm umrs 8, 9.& 10 was 1808.74 MT/yeor, 1061.70 MT/year,
1543.41 MT/yecr and 1084. 10 Mm-enmsp:mvem Thus, boiler attached to unit 6 was the highest
mntﬂbuhrm GHG emﬁ.#m ﬂ'ue to LDC cqnsumptrun foltowed by boiler attached te unit 9, 10 & 8.

SINE IT Bombay Company [EEPL)
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Total GHG emission from boilers due to fuel combustion

The total GHG emission from boiler attached to unit 6, 8, @ and 10 in terms of COze due to consumption
of coal, FO and LDO is depicted in Table 2-13,

Table 2-13 Total GHG emission In terms of COse from boiler funit &, 8, 2 and 10) due to fuel consamption in FY 202132

e
e : -:'-tﬂ?-«-fril‘-fTTa"v.f-'ar_i it L T
1 Boiler- (Unit &) - BO3726.26 1 13039.4 - 1BOB.74  G0B574.49 -
2 | Boiler- {Unit 8) 3291040.08 ".--9334;{:9 : 106170 - 3301935.88
2 | Boiler- (Unit 9) 3012572.92 912769 | isa3a1 | 302324403
4 | Boiler- {Unit 10) 331070958 | 12p42.43 | [ 1084.10 332443611 |
Ata DBO48.8 4971 AEERTG

The graphical representation of Table 2-13 is shown in below Figure 2-1.

Flgure 2-1 Percentage wise contribution of fuel for GHE amissions jn terms af Che from boiler attached 1o unit 6.8 9&10

100,50 -

8
g

98.50

CO,e by Fuel Consumption (%)
e
3

§8.00 -

Baoller 6 Baoiler 8 Bedler 9 Boller 10 Total

Elpal =FQ 2 LRO

It can be observed from Figure 2-1 that the maximum GHG emission in terms of C0:z¢ (>98 %) from
boiler attached to unit 6, 8 9 & 10 is due to the coal cnnsum::ﬂan

2.2.1.1.2 GHG Emissions by Fuel Consumption in DG-Sets

In Koradi TPS, DG set (in unit 6, 8, 2 & 10), Spare (in unit 8, 9 & 10) and booster pump (inunit 8, 9 &
10) consume Light Diesel Qil (LDO) as a fuel. As per the data provided by industry, total LDO
cansumption in DG set- unit 6, DG set- unit 8, DG set- unit 9, DG set- unit 10, spare and booster pump
was 1.80 kL, 1.50 kL, 1.40 kL, 1.75 kL, 0.75 kL and 0.30 kL, respectively in the FY 2021-22,

The industry provided the month-wise data for LDO consumption and their gross calorific values which
is shown in

e e e N o 2 L —eeeee o ———— e r—— - —
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Annexure. The GHG emission from DG set {unit &, 8, 9 & 10), spare and booster pump due to the
consumption of LDO is estimated in same way as for calculated for boiler and is shown in Table 2-14.

Table 2-14 GHG emission in terms of £0;e due to LDO consumption in DG seLs, spare and booster pump unit in BY 2621-22

. o, [ . Sources
1 DG Set- {Unit &)
2 DG Set- (Unit 8) 3 4.04 s i
3 DG Set- (Unit 9) : 376
4 DG Set- (Unit 10) 4.71
5. Spare 2 3 I i
5 Booster Pump 08l -

2.2.1.1.3 GHG Emissions by Liquefied Pelroleurn Gas Consumplion

There are two canteens in the Koradi TPS (one canteen in 3 x 660 MW unit and anotherin 1x 210 MW
unit). LPG is used for cooking purpose in canteens which causes emission of GHGs like €O, CHa and
N:O {US EPA, 2021). As per the data given by industry, the average number of eylinders used in 3 X
660 MW unit and 1 X 210 MW unit was 660 and 180 per year respectively. The quantification of GHG
emission from canteens due to consumption of LPG was carried out by using emission factors given in
Table 2-15.

Tabile 3-15 GHG ermission factor for LPG consumption

EuskTvae Dot e s
ve MRS

The GHG emrsstnr-s wera converted into COwe by using Global Warming Potential [GWP) as (Refer
Table 2-3), The GHG emissions in terms of COze due to LPG consumption is shown in Table 2-16,

Tabie 2-16 GHG emissions in terms of COe due to LPG consumgtion in canteens for FY 2021-22

. Carttesn Lotation’ /s
3 X BE0 MW Unit

1 I Zlﬂ MW Ul'llt

As: gbserued fmm Tab.la 2—15 tatm‘ GHG emissions in terms of CO:e due to LPG consumption in
canteen !ar FY2021-22 was 675.73 Mrfye:rr

Total GHG emission from stationary combustion sources due to fuel combustion

The overall GHG emissions in terms of COye from all the stationary combustion sources of Koradi TPS
for the FY 2021-22 is depicted in Table 2-17.
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Talble 2-17 Overall GHG emissians in terms af COge from alf the stetionary eombustion sources af Korodi TPS

e Sourees ‘Location dfsource oo - o Lo (MY veary
Unit 6 {1 X 210 Mw), i
i Boiler ; 558190.51
' Unit 8, 3 & 10 (3 X 660 MW) i tsld
; Unit 6 {1 X 210 MW),
DG Set 7.
€ se Unit 8, 9 & 10 (3 X 660 MW) . EErap
3 Spare 3 x 660 MW Unit At ne
4 Booster Pump 3 x 660 MW Unit o 1 U
5 Canteen 1% 210 MW Unit & 560 MW Unit . B75.73

2.2.1.2 Mobile Cormbustion

The mobile combustion includes the combustion of fuel associated with the movable activities, It
includes the vehicular movement within the study area. The transport sectar mainly uses two kinds of
fuels - petrol and diesel. But these fuels are carbon intensive and econtain 80-85% of carbon by weight.
The combustion of these fuels lead to the emission of greenhouse gases like CO; {Gajjar & Sheikh,
2015),

The quantification of GHG emissions due to the vehicular movement within the plant boundary was
carried out using following equation.

Kgco
Total Emission (kg) = Total Distance Travelled (k) # Emission Factor {H%’m_z}

The vehicular movement within the plant boundary of Koradi TPS majorly include mavement for the
transportation of coal, raw material, fly ash, bottom ash, and mill reject, etc. It also includes moverment
of employee's private vehicles (two/three/four wheelers) within the plant premises. The vehicular
data for FY 2021-22 was collectad from the industry which is given in Annexure.

The greenhouse gas emissions were quantified by using emission factor given In “India Specific Road
Transport Emission Factors, 2015” published by India GHG Program shawn in Table 2-18 (Galjar &
Sheikh, 2015).

Teble 2-18 Emission factars for mobile combustion

Light Duty Vehicle (LDV) Diesel 0.3070

Medium Duty Vehicle (MDV) Diesel 0.5928
" Heavy Duty Vehicle (HDV) Diesel 07375 i
Petrol 01135
Three Wheelers Diesef 0.1322
- CNG 0.10768
Four-Wheeler Diesel/Petrol 0.183
B Two-Wheeler Petrol 0.0430 J

Nate: The average emission factor value wos considered for two and four-wheeler vehicle due to
the unavailobility of the dota.

In the FY 2021-22, the CO; emissions ar COze due to the vehicular movement in 1 ¥ 210 MW unit is
depicted in Table 2-19.
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Tabfe 2-19 CO; ernissions due to the vehicular movement in 1 X 210 MW unit

Category of vehicle. &

0

Vehicles used for Caal
1 HDW Oiesel 10034 06,460
transportation i
Vehicles used for Battom . 3 r
2 € aree MDV Diesel 1 7.68 ;
Ash
WVehicles used for aill ) a
3 ] MDY Diesel 2 34.86
reject
] Vehicle used for other Y i
: = . MOV Diesal 1 228
Lo Raw materials
i Faur Wheelers NA Dleself Petrol 45 643"
6 Three Wheelers Auto Rickshaw CNG 1 022
7 Two Wheealers NA Petrol 44h 113499

it can be obmrued ﬁvm Tahble 2-19 hat the total CO: emission or CO:e due to vehicular movement in
1X210 Mw;.rfmt for Fy 2&2}22 was 132.06 MT/year. The highest emission (50,43 %} was due to
heavy duty vehicles used for coal transpartation.

Similarly, the CO2 emission or COze due to the vehicular movement in 3 ¥ 660 MW unit is depicted In
Tabie 2-20.

Tabk: 220 (0 emission or £0:2 due to the vehiculor movement in 3 X 650 MW unit

70 WWM i
sziz:ii:;nma! HOV Diesel 40433 89.46
2 | Vehicles used for Fly Ash HDV Diesel 10 531
3 | Vehicle used for other LDV Diesel 2 R
e Raw materials MDV | Diesel 1 173
B Vehicle used for mill MOV Diesel 10 46,77
6 reject HOV Diesel | 3 121.05
9 Four Wheelers MNA Dieses/ 219 24,33
A Petrol =
10 Two Wheelers NA Petrol 915

It can be observed from Table 2-20 that the total CO; emission or COze due to vehicular movement
in 3 X 660 MW unit for FY 2021-22 was 324.15 MT/year. The highest emission (66.58 %) was due to
heavy duty vehicles used  for coal transportation,

In FY 2021-22, the total GHG emissions in terms of COze from mobile combustion source of Koradi TPS
was 456.20 MT/year. Detalls are shown in Table 2-21.

Tabie 2-21 Qverall GHG emissions in terms of COe from mobile combustion source of Koradi TPS

Categary of ueh'i;ie--h::':_;__ i

SINE IIT Bombay Company (EEPL) 1%
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pEOIY G =
2 MDV T
3 LoV T L
3 Four-Wheeler 35.76
4 Three Wheelers 0.22. i
5 ) Two Wheelers REENNTT v oy N e

The graphical representation of CO.e from mobile combustion source of Koradi TPS is shown in
Flgure 2-2,

Figure 2-2 Overoll COze from mobile combustion souree of Korogi TPS

Three Wheelers, Twa Wheelers,
0.22, 0.05% 4270, 9.36%
i #

Four Wheeler,
A5.76, 7.84%

LY, 1.79, 0.39% _ .
o = 0 S i : H‘D.“rr ZEEJIZ :
: 61,915

EMHDY  adiDV WDV ®Fou Wheslor 8 Theeo Wheelars B Twe Wheelers

It is evident from the above grqph that €0-¢ from maobile combustion sources are largely contributed
by the heavy-tuty vehicles (HDV). HDV account for 61.91 % of the total C0.e followed by medium
duty vehicles, twe wheelers, four-wheelers. ' :

2.2.1.3 Wastewater Treatment

The wastewater treatment unit is another source which contributes to the emission of methane (CHy)
and nitrous oxide {N:Q) gases in the environment. The CH4 emission from wastewater treatment unit
depends on the type of treatment method. Anaerobic treatment system generates significantly higher
CH4 emissions as compared to aerobic treatment systemn. The nitrification and denitrification process
leads to the emission of N;O gas during the treatment process (IPCC, 2019).

The Koradi TPS has installed a sewage treatment plant [STP) and two effiuent treatment plants (ETP)
to treat the wastewater generating inside the plant boundary. The STP treats the domestic sewage
generated from the canteen and toilets of administrative buildings. The STP of 40 kLD capacity is
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provided in 3 X 660 MW unit which is based on Maving Bed Biofilm Reactor {(MBBR) technology
(2erobic treatment). The treated water of 5TP is being used for gardening purpose within the industry.

Note: A 5TP of 25 kLD capacity was installed in 1 X 210 MW unit, but it is not considered in the
present study as during the site visit it was observed to be in defunct stage.

The ETP treats the trade effluent generating from the industrial activities within Koradi TPS. The
treatment capacity of ETPs installed at 3 X 660 MW unit and 1 X 710 MW unit are 14 MLD and 38.4
MLD respectively. ETP installed at 3 X 660 MW unit has both primary & secondary (aerobic) treatment
systems, while ETP installed at 1 X 210 MW unit has sedimentation process (primary treatment) only
and does not contain any biological units. The treated wastewater from both the ETPs was used for
ash handling.

The guantification of GHG emissions from STP and ETP was carried out based on the data provided by
the industry which include data regarding inlet and outlet Biochemical oxygen demand (BOD), inlet
and outlet total nitrogen content (TN), type of treatment method, quantity, and methed of sludge
removal etc,

Quantification of CH: emissions from sewage treatment plant was carried out using following
equations.

5 kg CHy kg BOD ky BOD ) kg CH,
3 ; —_— )= = 8 ) 7 i o,
CH, emissions ( = ) (TEJW[ ) ) SR G R

Where;
CH. Emission= CH emissions in kg CHa/year
TOWs= Organics in wastewater in kg BOD/year
5= Drganic componant removed from wastewater {5= 0 for no sludge removal)
EF= Emission factor in kg CHy/kg BOD (EF= 0.018 as aerobic treatment provided)
R= Amount of CH, recovered in kg CHa/year (Default value is zero)

Similarly, quantification of N0 emissions from sewage treatment plant was carried out using
following equations.

4

kg No0 s
gl ]={rw*rsw}}—m-ﬁi—

N, O (

Where:

N:0= N0 emissions in kg N.O/year

TN=Total nitrogen in domestic wastewater as kg N/year

U= Fraction of population

T= Degree of treatment utilization

EF= Emisston factor in kg N;O-N/kg N

The factor 44/28 is for the conversion of kg N2Q-N into kg N.O

e — e — S —— — e e
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The GHG emissions comprising of CH, & N30 and total GHG emissian in terms of COze was determined
for wastewater units installed in the Koradi TPS, which is shown in Table 2-22.

Table 2-27 GHG emissions ond 06 from wastewater treatment units of Korad TPS for Y 2021-23

Ui

STP (3 X 660 MW Unit)
ETP {3 X 660 MW Unit) : SR
A e e P 7838

The total GHG emission in terms of COze from waste water treatment units of Koradi TPS was 175.35
MT/year for the FY 2021-23.

2.2.1.4 Coal Handiing and Storage

Coalis a primary fuel used for the electricity generation at the Koradi TPS and the post mining activities
like coal handling, storage & transportation are responsible for methane (CHs) emissions. Emissian of
CH.occur due to the increased surface area of the coal after mining (during handling and storage of
ceal) which allows methane gas to desorb {IPCC, 1996).

Coal handling and storage is the critical process of Koradi TPS where coal is unloaded from railway
wagons and transferred to coal crusher and storage area th rough conveyers. As per the infarmation
shared by the industry, Koradi TPS was using three types of coal- Raw (India based), Imported
(Indonesia based) and Washed (India based). The emission factor for CHs emission from post mining
activities is given in Table 2-23.

Table 2-23 CHzemission factor for conl handling and staroge

In industry coal handling and storage is carried out in open space. Thus, the average emission factor
of 0.1 m*/tonne for post mining surface activities is considered to quantify CH; emission from coal
handling and storage. The CH: emission from the coal handling and storage is quantified based on
following equation.

i MT
Total Emissian (MT) = Totol Caal Handling (tonnes) + EF (tmme) v OF (;1—3-)

Where:
CF= Conversion Factor (IPCC, 1996)

The CH: emission and its CO.e from coal ha ndling activities at 1 X 210 MW unit as well as 3 X 660 MW
unit is given in Table 2-24,

Table 2-24 GHG emission and Cse due o coal handiing and sterage ot Koradi TPS for the FY 2091-22

1 X210 MW Unit

3 X 660 MW Unit
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Toble 2-30 Indirect (Scope 2) GHG amissions for Koradi TPS in the Fy 2021-22

Activity

: Required
CiE Pawer (MW

g B B Do 3 L TR N T T 1
chriciny '
il .ifi-!'l?Ufr'l'['r?i‘]_n FoeEy

Raquired
Power (W)

3 M BED MW Uit
Eleciricity
Congumption (AU}

' KoraditPs |

CO; emission.or !
COLe{MTY.

“Yotal €O; emission _
or 1:+:rl'u.tm T}

1 Boiler Feed Pump - 16433829

2 | Condensate Extraction Pump 0.26 2.29 ; L 12EIR B

3 Induced Draft Fan 1.56 13.51 1110 55.50 L 7ETR2.74

(B Forced Draft Fan 0.37 ERT 2.61 2257 17826.53

5 PA Fan 1.24 10.73 R.81 76.16 6016453

3 Mills 0.77 | 6.66 5.47 47.25 3732429

7 Electrostatic Precipitator 00001 | 0.0011 0,13 112 88199
Sub Total {In-house Auxiliary) 7.60 65.67 -l 5408 467,23 365111.17

8 | Coal Handling Plant 0.25 2.48 196238 2.04 17.63 1392697

9 Ash Handling Plant 0.23 193 i 1569.81 1.63 14.10 1114158

10 Sewape Treatment Plant 0.01 012 FRo AR RS 000023 0.00199 157

11 Effluent Treatment Plant | 0.05 0.39 L A0BTS 0.01 0.11 83.05

12 Water Treatment Plant | 0.13 1.12 (BRI S5 0.10 .59 705.88

13 Air Compressor 0.10 0.89 L FOEAL 0.73 6.35 5012.71

14 Cooling Tower 2.66 2255 1813138 18.85 162.89 128685.23

is Auxiliary Cooling Water 0.48 4.17 428660 3.43 29,62 - 23397.32
Sub Total (Out-lying Auxiliary) 3,95 3412 955, EL 231,59 182955.32

clic Operations 1114158

SINE T Bombay Company {EEPL)
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The total GHG emission in terms of COze from 1 X 210 MW unit and 3 X 660 MW unit was 90891.87
MT/year and 645097.41 MT/year, respectively. Thus, the overall scope 2 emission from Koradi TPS
was found to be 735989.28 MT/year for FY 2021-22, ;

The percentage wise bifurcation of indirect (scope 2) emission of Koradi TPS is shown in Figure 2-3.

Flgure 2-3 Percentage wise bifurcation of indirect {scope 2) emission of Karad! TPS for the FY 202122

Dther
Abnormal Cyclic Adiscollaneous
Operations 12.29%

1.72% ~ . |
Mo Industeial e

Bullging
0.26%

s

Pt blowse Auwifiany

Activitiag
57,205

It can be abserved from the above figure that the in- house auxiliary activities are the major
contributor of scope 2 ﬁﬁﬁ'm&sfam'?wfm- around 57.20% €O:e emissian, followed by out—:-_lgiz'qg
auxiliary activities, other miscellaneous, abnormal cyclic operations, and non- Industrial buildings
with 28.52 %, 12.29 %, 1.73 % and 0.26 % €O emission, respectively. -
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2.2.3 Totdl GHG Emissions of Koradi TPS

Asdiscussed in previous sectians, GHG emission inventary was prepared for the various sources within
Koradi TPS for the FY 2021-22. The total GHG emissions in terms of CO;e from Koradi TPS is the total
GHG emissions under Scope-1 & Scope-2, which are summarized in the Table 2-31.

Table 2-31 Cotegary wise tatal GHG emission in terms af C0ye of Korodi TPS

.5. r- ..
“MNo-

Category . v Soliree - -

1. soeras

Stationary Combustion 965:]15.‘-! 28
2 | Mobile Combustion 132.05 32415 |SnAn
'3 | Scopei Wastewater Treatment R | e
o Material Handling and Starage | = 124234 o 1290748 |7 14149
5 nc,rﬂamgmmr Costoa [ a3y | iosame
. “Scope1Emissions. Total COoe 310609.38 D664012.99 | 10574622.36
6 { Scope 2 [ Elndrin]trcamumphm ~ 9089187 64509741 [EASGRG I8
. Scope 2 Emissions- Total COze 2089187 645097.41 | 735989.28
L ¥ A 1 ¥ (] (i3 1

It can be abserwd‘ fmm i’hE above ta&fe thatfnr the FY 2021-22, the totol GHG emissions in terms
of Eﬂ;ﬂ fmm Komﬁi TPS wos 1 13,105,1111 54 MT uur of the tamf GHG em.lssmns contribution of 1
N ZIE MW ﬂlﬁf F Jf Eﬁﬂ MW unlt: was Iﬁ ﬂl Sﬂi 25 MT{S.SS %) ond 1,03,09,110,40 MT (51,15 %),

respmrp. oy
To understand the % contribution of each source in total GHG emissians in terms of COze, a graphical
representation is shown in Figure 2-4,

Figure 2-4 Percentoge contribution of different snurces in totol GHE amvissions Jrom Korodi TES for FY 2021-22
Pobilo Cotntasiion .ﬁ.ﬁfﬂefrig&ratnr

Wastbuter o a.00e% | ooosw
Troatment — £F

Electricity Consumption
6.506%

e

00023
Material Handling & - Sratleriney
Storage Cenntustion
0.125% 93 3569;

] St_ati’nnaw Combustion 4 Mobifle Combustion B Wastewater Treatment
B Material Handling & Storage m AC/Refrigerator W Electricity Consumption
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It can be abserved from Figure 2-4 that in total GHG emissions in terms of COe (1,13,10,611.64
MT/year) from Koradi TPS, 93.35 % was contributed by stationary combustion source alone Le, due
to the fuel combustion in boiler. The second highest cantribution was electricity consumption (6.51
%), while the remaining sources of Koradi TPS have significantly low contribution.

2.2.4 GHG Emission in Terms of COsze Per Unit of Flectricity Generation

In the FY 2021-22, the electricity generation by Koradi TPS was 838353.24 MWhfyear and 12552350
MWh/yearin 1 X 210 MW unit and 3 X 660 MW unit, respectively. The GHG emission in terms of COqe
per MWh electricity generation from Koradi TPS was found to be 0.84 MT and bifurcation for both the
units is shown in Table 2-32.

Tobie 2-32 C0he per MWh af electricity generation

e "_}_.::_ae_'ct_]*;_ci‘ﬁ.rggz‘:__n;tatfq_n'iMWhh’rear}; Tatal C_i:i_hé_J.'I_‘u'i_‘[,:’_w;ar_i‘j.;_'_!.'_fﬂggf&'i_h"i [(MT/MWh)
1X 210 MW (U : i AR g T

nit 6) £38353.24 © 100150125 A
3 X 650 MW A A
G 12552350.00 1030911040
i KaiTes 33900324 1051364 ubEL

It can be observed from Toble 2-32 that 1 MWh electricity generation emits 1,19 MT and 0.82 MT
GHG emission in terms of C0z¢ from 1 X210 Mw unit {sub-critical tb:i?;qai‘ayy} and 3 X Esﬂ_.llﬂ_l}_l?iugﬂt_
{super-critical technalogy) respectively. mt;&,'ft was found that t!r_eﬁHE emissions frﬁmi X210 MW
unit were 45.45 % higher than that from 3 X 660 MW unit. et
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The total GHG emission in terms of COe due to coal handling and storage ot Koradi TPS was
14145.83 MT/year for FY 2021-22,

2.2.1.5 AC/Refrigeraiors

Air-conditioners and refrigerators are used in Koradi TPS for various purposes like cold storage, in
chiller units, industrial process refrigeration, commercial air conditioning systermn etc. These
AC/Refrigerator units are responsible for GHG emission due to consumption of HFCs as refrigerants.
The Global Warming Potential (GWP) of these HFCs varies from 140 to 11,700 times 35 compared to
CO.. Hence its potential impact on climate change is significant {IPCC, 2013).

AC/Refrigerators cause GHG emission during its manufacturing process, its leakage during the
operational years and disposal at the end, The emission duri ng manufacturing and disposal were not
considered for the quantification of annual GHG emission from AC/Refrigerators. The GHG emissions
due to leakage during operation were estimated based on the following equation.

m
OF = Z{N;' “Ci+ ALRi » GWP ~ CF)
=1

Where:
OE= Emissions from operation of AC/Refrigerators (CO; equivalent)
i=Type of AC/Refrigerators in the facility
Ni= The number of equipment of type / in the facil ity
Ci= Original refrigerant charge (kg)
ALR= The annual leakage rate from eguipment (%)
GWP= The 100-year GWP of the refrigerant
CF= Conversion Factor {1 tonne= 1000 kg)
m- Number of different types of equipment produced

The Global Warming Potential (GWP) for the calculation of GHG emizsion from AC/ Refrigerators are
taken from “IPCC: Climate Change 2013: IPCC Fifth Assessment Report (ARS)" (IPCC, 2013). The GWP
of refrigerants used at Koradi TP5 is depicted in Table 2-25.

Table 2-25 Refrigerant and their Global Werming Fotentiol (G W

i Type of refrigerant 1 A

R-134a 1,430
2 " R22a NA
- RS R-407¢ ' 1774
R ' R-22 i 1810
B R-32 ' 675
i R- 4102 2088
g R-404 NA

The data regarding type of refrigerants, their refrigerant charge {Ci) and annual leakage rate {ALRi)
was provided by the industry for most of the AC/Refrigerator, which is shown in Arfinexure.
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For some AC/Refrigerator, these data were not available with the industry, and thus the average value
of refrigerant charge and leakage rate was assumed from literature as shown in belaw Table 2-26.

Tabie 226 Averoge refrigerant eharge and annual leakage rate for AC/Refrigerator

i AC/Refiigerator. ‘Refrigerant Charge -,

Residential/Commercial AC

The GHG emissions in terms of COe from 1 X 210 MW and 3 X 660 MW unit due to the refrigerant
used in AC/Refrigerators is depicted in Table 2-27 and Table 2-28, respectively.

Table 2-27 GHG emissions from AC/Refrigeration units of 1 X 210 MW unit

Lipera o 0 (3o
T 1 T Hz Dryer Commercial AC 2 R-404 fae -N'-A-
| Instrument Alr Iy
R Commercial AC 2 R-134a 0.34
dryer et
3 : Various cabins | Residential AC 47 H-22 L 51042

S 1]

4 | Refrigerator Commercial AC

Toble 2-28 GHG emissions from AC/Refrigeration units af 3 X 660 MW unit

L
L) " L] g S

1 SWAS Lab Chillers NA 3 R-22a
- I ESP PAC NA 3 R-407¢
i o CCR 3 R 22

a L&T Office [0l Lab) 3 R-22

5 Coal Lab 2 TR22

6 DG Set (C.H.) 2 R-22

7 CUP Regeneration | 2 R- 22

8 CW (P.H) 1 i g R-22

9 TTWR i 2 R- 22
-—--.-m— vt Plang Residential/ : b

i1 WTP : 5 R- 22

- —- Commercial AC |-

12 AHP SWG 4 R- 22
a3 FOPH One Day Tank 3 R- 4104
14 AHP Control Room s R-22

i U#E RIO Room - i

16 2 R- 22

17 UH9 RIO Room 3 R-22

17 Canteen 1 R-22
BET ESP Rapper Room 5 R-22

19 i F;?.Erﬁl;i::;m' AP Water Cooler 3 R-134a

20 Bailer Basement U9, AHP Room Water Cooler Pl R-134a

21 Boiler Basement U10 Water Coaler 1 R-134a
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It can be observed from Table 2-27 Table 2-28 that the total GHG emission in terms of CO.e due to
use of AC/Refrigerators in 1 X 210 MW and 3 X 660 MW unit was 510.84 MT/year and 443.72
MT/year, respectively. The overall GHG emission in terms of €O:ze fram AC/Refrigerators at Koradi
TPS for FY 2021-22 was 954.56 MT/year.

Total Direct GHG emissions

The total direct GHG emission in terms of COse from the Koradi TPS for EY 202 1-22 was 1,05,74,622 36
MT/year, Qut of the total GHG emissions under scope 1, GHG emission from 1 X 210 MW unit anid 3 X
660 MW unit was found to be 9,10,609.38 MT and 96,64,012.99 MT, respectively.

2.2.2 Indirect (Scope 2) Emissions

The GHG emission due to auxiliary electricity consumption comes under indirect {Scope 2} emissians.
The Koradi TPS consumes the electricity provided by Maharashtra State Electricity Transmission
Company Limited (MSETC).

The emission factor defined for Indian electricity generation for NEWNE grid (North, East, West and
Morth-East Grid} was considered for the guantification of GHG emissions due to the electricity
cansumption at Koradi TPS {Central Electricity Authority, 2021). It only includes the emission factor
for CO; as the emissions of N0 and CH, gases due to electricity consumption occurs in negligible
amount. The emission factor for CO; emission due to electricity consumption is given in Table 2-29.

Table 2-28 Emission factor for 0Oy emission due o electricity eonsumption

_ Hectrihty consumption
As per the data provided by the Industry for the FY 2021.22, the total electricity consumption in
different activities at 1 X 210 MW unit and 3 X 660 MW unit were 115.05 MU and 816.58 MU,
respectively.

€ COA/MWh

As mentioned earlier, the industry does niot maintain segregated electricity consumption data,
process-wise or area-wise. According to the practice followed at the industry, the electricity
consumption was monitored at only a few individual activities/ equipment’s, such as at STP, ETP, ESP
(1 X 210 MW unit) and at ETP, ESP {3 X 660 MW unit). Thus, for the remaining areas, theoretical
electricity consumption was calculated based on the available literature,

The total auxiliary electricity cansumption in Koradi TPS was bifurcated into electricity cons umption
in industrial, non-industrial and miscellaneous activities.

Industrial electricity consumption is calculated far electricity consumed in in-house {comman)
auxiliary activities, out-lying (individual) auxiliary activities, and abnormal cyclic operations. The in-
house auxiliary activities include the bailer feed pump, condensate extraction pump, induced draft
fan, forced draft fan, primary air fan (PA Fan), mills, and ESP's. The out-lying auxiliary activities include
coal handling plant, ash handling plant, water/wastewater treatment plants (WTP/STP/ETR), air
compressor, cooling tower, and auxiliary cooling water,

The (Mandi & Yaragatti, 2010) determined the auxiliary electricity consumption of 210 MW coal based
thermal power plant based on various factors such as plant specific factors, grid specific factors and
other external factors. This study was used as a reference study to determine the industrial electricity
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consumption at 1 X 210 MW unit and 3 X 660 MW unit of Koradi TPS. The electricity consumption for
WTP of both the units was determined based on the electricity consumption intensity (0.00023 kwWh/|)
for water treatment as per (Roorkee Water Conclave, 2020) report. The electricity co nsumption in STP
of 3 X 660 MW unit was estimated based on actusl electricity consumption in STP of 1 X 210 MW unit,
as provided by the industry.

Non-industrial electricity consumption includes the electricity consumed in buildings/offices and
canteen. The electricity consumption in non- industrial buildings was determined based on energy
consumption factor given in (Centre for Science and Environment, 2014) report. The electricity
consumption in non-industrial buildings was determined based on the total floor area of various non-
industrial buildings which was provided by the industry and shown in Annexure. The energy
consumption factor for building/offices and canteen were considered as 136,10 kWh/m*/vear and
362.15 kWh/m*/year, respectively.

The remaining activities which consume electricity but cannot be identified are denoted as
miscellaneous activities,

The total auxiliary electricity consumption and respective GHG emissions from the various activities
for the FY 2021-22 are shown in Table 2-30.
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Tabie 3-1 Corbon sequestrotion potential of tree spectes planted in the study area in terms of COge per tree (in kafvear) and averall COse AT vear)

- Yowalcoie -
sequestered Y
SNTYear)

S TreeName

| Scientific Mame: " ) " Camtmon Naime - SHe

1 Artocarpus heterophyllus Fanas 40 40 1615.04 1615.04 | 4845
2 Aradirachta indica Kadulimb 200 250 7.5 £l 20 23.28 979431 89754.31 4414.65
2 Bambusa balcooa balcooa 19000 t] 1] B6.83 1] o] 21.31 8] a a04.95
4 Bambusa bambas katang 15000 0 Q 718 a a 22.17 g o 421.37
5 Sambusa Tulda tulda 2000 a f 5.44 0 i 21.26 1] 1] 4252
] Bambusa vulgaris vellow yellow bamboo 2000 o Y 5.94 5] o 2066 0 a 41.32
7 Chakas Chakas 80 1] 1] 7.3 7] 0 23.36 0 o 09
B Chichwa Chichwa 0 100 10000 {0 95 an LD 10884 26 BIZ2.69 5226.38 fai
9 Deionlx Fegia Gulmahar 390 1] 0 7.5 0 0 23.26 0 1] 9.07
10 Eu:afw@nbulus Ni_{g[rf 0 50 250 iy 120 120 0.00 1203590 18035.50 5410.77
11 Ficus I:liqgh'aiensﬂs Wad 130 50 50 7.5 104 i 104 23.26 1332821 1332921 1335594 ]
12 Ficus r'EliE'igsa | Pimpal 130 5 200 7.5 150 150 23 26 28778.02 28778.02 Ry b r Ak 2=
13 Leucrena leucocephala Subabul 8 10000 15000 1] 25 25 0.00 515.71 515.71 1289274
|14 MBHEEFEE indica Aarmibe 80 150 150 7.5 4] 1] 23,76 4053.24 4053.24 < 1218.06
15 Millettia pinnata Karanji a0 350 3na 7.5 70 0 23.26 | SEA9.09 5689.09 3608.84
16 Mimusops elengi Bakud 40 0 (1] 7.5 0 0 23.26 G o 053
17 Feltophorum plerocarpum Feltra Farm 180 0 4] 7.5 0 ! 1] 23.25 ] [¥] #:19
18 Saraca asoca Ashoks 0 150 50 0 20 20 0.00 288,18 288.18 57.64
| 19 Spathadea campanulata | Spethodia 50 1] 0 7.5 [ O 23.26 3] L] 116
20 S\rzgﬂlum cumint Jambhul | 90 25 100 7.5 110 110 23.26 15010.87 1501087 1378.45
1 Tamarindus indica Chinch D 1] E] 7.5 o] o] 23.26 0 ] 116
22 Tectona grandis | __Sagwan [ =] TO0 0 S0 30 0.00 1615.04 B12.69 665,79
|23 Terminalia arjuna Ariun 170 o i 1.5 g 0 23.26 0.00 0.00 3.95
24 Terminsita catappa Badam 40 150 250 7.5 50 50 43.26 2885.22 269522 1075.02
25 Tihobia Tibohia 190 0 o 75 2] a 23.76 0.00 0.00 442
26 Vachaellia nilotica Babul 0 20000 12000 o 30 10 0 312,69 812.69 26006,15
27 Ziziphuss mauritiana Born 0 1500 100 ¢ 40 4 0 1615.04 1615.09 2584.06
: . _ 0 15000 1000 1] 25 25 [¢] 51571 | 51571 B251.35
28 Unidentified species N 455772 6681 5137.497 234152739
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3 Carbon Sequestration

Carbon sequestration is the process of capturing and storing atmospheric carbon dioxide. It prevents
CO: from entering the atmosphere. Carbon sequestration can occur either through storing €O, in
vegetation or in geological formations (rocks). Vegetation cover, particularly trees, act as a sink for
CO; by fixing carbon during photasynthesis and storing excess carbon as biomass. The carbon stared
by trees is retained as live biomass for a very long duration with little leakage into the atmosphere
(Sharma, et al., 2021). The rate of carhon sequestration by trees depends on size, age, diameter, and
growth rate of trees,

Koradi TPS has grown a vegetation cover having around 5,93,927 trees including various species in
both the units (1 X 210 MW and 3 X 660 MW} and their township area. In this study, the carbon
sequestration potential of the tree species in 3 X 660 MW unit, 1 X 210 MW unit and TPS township
area is estimated to evaluate the amount of carben sequestered annuaily by the existing vegetation
cover.

3.1 Methodology

A predefined methodology was adopted for estimation of carbon sequestration potential of trees
planted within the boundary of the study area. For this study, the trees greater than or equal to 5 em
girth at breast height (1.37 m) were considered for the estimation of carbon sequestration potential
of vegetation cover ( Sharma, et al., 2020).

Methodology adopted for this study is briefly described in this section.

¢ The data required to estimate the sequestration potential of trees was abtained from the
industry. It includes the name of tree specles, number of trees planted for a particular species,
their average age, height, and diameter at breast haight (OBH).

* Based on the data obtained fram the industry, the above ground biomass [AGB) and below-
ground biomass (BGB) were estimated.

* Above-ground and below-ground biomass were calculated separately using aliometric
equations ( Sharma, et al,, 2020). AGB consists of all the biomass that is above the soil and is
evaluated using the DBH. BGB consists of biomass that grows below soil, it majorly comprises
of live roots having diameter greater than 2 mm. Total Biomass {TB) is calculated using AGR
and BGB of a given tree.

s Finally, the CO; sequestrated by a tree annually Is estimated based on the total available
biomass. Generally, for any plant species, 50% of its biomass is its carbon content ({Sharma, et
al., 2021). Total annual carbon sequestration potential of all the tress is determined based on
the number of trees of each species and its biomass,

3.2 Carbon Sequestration Patential

The carbon sequestration potential of the trees planted by Koradi TPS within 1 X 210 MW unit, 3 X
660 MW unit and township area are determined in terms of C0:e sequestered per tree (in kg/year)
and overall COse sequestered (MT/year) by all the trees, which are presented in Table 3-1.
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*Note: For the unidentified species, an averoge DBH volue (average of the old species planted by
the industry) was considered for the calculation purpose as the industry couldn’t provide the DBH
value for the same.

The industry has planted a total of 5,93,927 number of trees in 3 X 660 MW unit, 1 X 210 MW unit
and TPS township. As observed from the Table 3-1, there are a total 27 identified tree species in the
study area, out of which the carbon sequestration potential per tree was found to be highest for
trees belonging to species Ficus religiosa (Pimpal) followed by Eucalyptus globulus (Nilgiri), and
Syzygium cumini (Jambhul).

Furthermore, the carbon sequenmnan potential of trees depends on their DBH. For instan ce, the
trees be.'qu{qg to specie chus religiosa p!ﬂnted In 3 X 660 MW unit (with 7.5 cm diometer) has a

sequestration pnrmtfu.f of 23.26 cﬂ;efmee {kgfyead, hnwever same specie planted in 1 X 210 Mw
unit fwith 150cm diametﬁr} hasa sequestmﬂm pﬂ!«'entfu.i‘ of 28778,02 COe/tree (kg/year).

Bused nn tﬁe assessmenn. it was uhserued n‘mr rhe- trees planted in 1 X 210 MW unit ond TPS
fowmm;: are older and thus have larger DEH crmsaguenﬂ‘y having higher carbon sequestration
potential, while as 3 X 660 MW unit Is rerenﬂy commissioned, the trees planted in 660 MW piant
have smaller DBH cmd thus ‘have low carbon sequestration potential.

Hem the total cnrrhm sequestmtfan patenﬂa.f of the vegetation cover provided in 1 X 216 Mw
unit, 3X 660 MW unft mmf TPS‘ township was ﬁ:und' to be 2428430.28 MT COse per year, which is
around 21 47 % of tfle taral GHG emissions (1,13,10,611.64 MT CO:e per vear) from Koradi TPS.,
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4 Total Carbon Footprint of Koradi TPS

For the FY 2021-22, the total COze emission from Koradi TPS was found to be 1,13,10611.64 MT COse
per year, while the vegetation cover provided by the industry has a total carbon sequestration of
2428430.28 MT CO:e per year. Thus, total carbon footprint of the Koradi TPS was found to be

H882181.36 COse per year.
The overall carbon footprint of Koradi TPS for the FY 2021-22 is shown in below Figure 4-1.
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Figure 4-1 Overoll carbon footprint of Korogy TRS
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S Control Scenario to Reduce Carbon
Footprint

The type and guality of coal consumed, and combustion process employed are the factors that
significantly govern the amount of GHG emissicns fram the industry. Based on the present
assessment, the maximum contribution in overall carban footprint of the industry was from stationary
combustion units (especially boilers). Remaining sources such as auxiliary electricity combustion, coal
handling and storage, AC and refrigerators, mobile combustion sources, and wastewater treatment
systems have small contribution in overall carbon footprint of the Koradi TPS, Based on the theoretical
calculations (refer Chapter 4) the overall carbon footprint (COze) of the Koradi TPS was 88282181.36
MT/year after considering carbon sequestration by vegetation cover.

in the present scenario, 1 X 210 MW unit and 3 X 660 MW unit are based on the sub-critical and super-
critical technologies, respectively. In order to control the carbon emission from the TPS, four cantrol
scenarios are generated to reduce CO» emissions. The theoretical eslculations were carried aut to
predict the percentage reduction in €O, emission if these control strategies are adopted, All the
control scenarios are discussed in detail in the following section.

5.1 Control Scenario I: Biomass Co-firing

Ministry of Power (MoP) is encouraging the use of bismass co-firing along with coal in thermal power
plants. MoP have issued a policy “Biomass Utilization for Power Generation through co-firing in Coal-
based power plants” in 2017 wherein coal based thermal power plants were advised to use 5-10 % of
biomass pellets after assessing the technical feasibility. This policy was further revised in 2021 and a
mandatorily use of 5-7 % of co-firing is advised to coal based thermal power plants, depending on
their milling system. The information on permissible quality of agro residue- based biomass {non-
torrified and torrified) for co-firing is provided by (Central Electricity Autherity, 2018).

Co-firing of biomass with coal is a rapid and economical method for decarbonizing pawer plants to
some extent and reduce their coal consumption. In order to reduce coal consumption and COse
emitted due to burning of coal in boilers, Control Scenaric | is generated considering 6 % biomass co-
firing 2lang with coal. The COze emitted from the Koradi TS in the present scenario and % reduction
in COe after implementation of the Control Scenario | is de picted in Table 5-1.

Tabie 5-1 Control Scenurio | and respective percentape reduction in emission af 00

o

0 ()
_ Present Scenario R 100% Coal - 1001501.25 waaanq;d_n §
Control Scenario I- Biomass Co-firing hf;;i::‘::f‘ﬂfi; 4787767 o asion |
Reduction I: ::i:is:;r;; ;‘r;r.t present 5262358 . : 576859.36
_5‘ “m"“;::"?ﬁm"“ i | 5.35% 5.60 % 557%

It can be observed from above table that if the industry adopts Control Scenario-l, the COze emitted
from 1 X 210 MW and 3 ¥ 660 MW units will reduce by 53623.58 MT/year (5.35 % reduction) and
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S76859.36 MT/year (5.60 % reduction), respectively. Consequently, the total COse from the Koradi
TPS will reduced by 630482.93 MT/year {5.57 % reduction).

5.2 Control Scenario Il Solar Energy

Solar energy is a renewable form of energy that can be harnessed using photovoltaics, solar heating
and cooling systems or by concentrating solar power. It is a green and clean energy. Solar energy has
a great potential to replace conventional fossil fuels-based energy which will lead to reduction of the
GHG emissions due to burning of fossil fuels.

In order to reduce GHG emission (indirect emissions) arising from the auxiliary electri city
cansumption, Control Scenario-ll was generated considering installation of 32 MW solar power plant
for out-lying auxiliaries and non-industrial bulldings in Koradi TPS. In this Control Scenario, use of solar
electricity instead of coal-based electricity was considered far aut-lying auxiliary activities and non-
industrial buildings to reduce the scope 2 GHG emissions, In the present assessmerit (Refer Section
2.2.2), it was observed that out-lying auxiliary activities consumes approximately 34.12 MU /year and
231.59 MU/year in 1 X 210 MW and 3 X 660 MW units, respectively. Furthermore, non-industrial
buildings consume about 1.43 MU/year and 1.03 MU/year in 1 X 210 MW and 3 X 660 MW units,
respectively, Thus, in total 28.78 % (268.17 MU/year) of total auxiliary electricity consumption has the
potential to be replaced by solar.

Nate: As per (Central Electricity Authority, 2021), arcund 0.79 MT of CO; emission per MWh con be
reduced on using solar based electricity for auxiliary consiimption instead of coal-based electricity.

The CO»e emitted from the Korad! TPS in the present scenario and respective % reduction in COse after
implementation of the Control Scenario Il is depicted in Table 5-2,

[Table 5-2 Control Scenario It and respective percentage ceduction in emissions of €0

100% Coal : 10309110.40  |=¥i 3108
© | Considering Installation of e it T
1 32 MW solar power plant | e B _
for out- lying auxfliaries 97341516 10125339.16
and non-industrial R e :
3 L A b I:” it huﬂdfﬂ'-g_f wELl 25
Reduction in emisslons w.rt - :
e TN Wk 28086.09 183771.23
present scenario (MT) . _ - S
% Reduction in emission load - ;
s s 2.80 1.78 1.87

It can be observed from above table that if the industry adopts Control Scenario-ll, the COse ernission
from 1 X 210 MW and 3 X 660 MW units will reduce by 28086.09 MT/year (2.80 % reduction) and
183771.23 MT/year {1.78 % reduction), respectively, Consequently, the total COze from the Koradi
TPS will be reduced by 211857.33 MT/year {1.87 % reduction).

5.3 Control Scenario lll: Carbon Offsetting

Carbon offsetting is the process of reducing GHG emissions or sequestering CO; from atmosphere, in
order to compensate for the emissions that occur elsewhere, Since climate change is not a localised

SINEIIT Bombay Company (EEFL) 37



[I&8F

Carbon Footprint Study for Koradi Thermal Power Stotion

—

problem and GHG emitted is spread throughout the atmosphere, undertaking carbon offsetting
elsewhere also helps in significant reduction of GHG emissions. Carbon offsetting is a process that can
be undertaken by individuals/organisations ta reduce their carbon footprint. Carbon offsetting is
based on the RRC approach i.e., Replace (replacing fossil fuel by clean renewable energy), Reduce
(reducing fossil fuel consumption which eventually reduces the GHG emission) & Capture (capturing
emissions by using trees and any other technigue) (UNFCCC, 2022). A few initiatives that can be
implemented by organizations for carbon offsetting include implementation of renawable energy
{such as solar technology, biogas plant), tree plantation, etc.

Solar power is a renewable source of energy, replacing coal-based electricity with solar electricity
leads to the reduction of GHG emissions due to coal consumption. Similarly, biogas plant is also a
renewable form of energy and have a lower or negligible carbon footprint as the amount of carbon
dioxide released in biogas generation is equal to the amount of carbon dioxide fixed in bicdegradahble
feedstock, resulting in no net increase in atmospheric carbon dioxide emissions. installing biogas
plants in villages will not only help to curb GHG emissions but will also help to manage their Organic
waste efficiently. Furthermore, tree plantation is another important carbon offsetting activity which
help to sequester atmospheric CO; emissions effectively.

In order to compensate their carbon footprint, Koradi TPS can adopt abovementioned carbon
offsetting activities. Contral Scenario Il is generated considering three different cases of adopting the
carbon offsetting activities.

Case I: Installation of 100 MW (1X100 MW or 4X25 MW or 10X10 MW] capacity solar power plant
in phases. It is considered that electricity supply for households in villages is fulfitled by solar energy,
instead of fossil-fuel based electricity. The MSEDCL- rural electricity consumption is 2.16
kWh/day/household (MoP, 2019). it indicates that energy demand of each rural househald in
Maharashtra is 0.09 kW per day. As per {Central Electricity Authority, 2021), around 0.79 MT of €0,
emission per MWh can be reduced on using solar based electricity instead of coal-based electricity,

Case ll: Installation of bicgas plant for 100 villages (considering 250-300 househaolds in each village).
Itis considered that if a biogas plant is installed for 3 rural household (having 4 cattle), it will produce
around 2200 m? of biogas and 1725 kg of biogas slurry per year, This will replace 5,535 kg firewood
and 4,400 kg cattle dung cake used as fuel and 119 kg of NPK fertilizer per year, which will eventually
lead to the reduction of 9.7 MT/year GHG emission in terms of COze (Pathak , et al, 2008). Thus,
mnstalling biogas plants in villages will help to curb GHG emissions due to fuel burning and application
of chemical fertilizer.

Case HlI: Developing a green cover in barren/degraded land by planting 50,000 trees each year for
next 4 consecutive years, i.e., overall plantation of 2,00,000 trees. Six types of tree species (hawving
high carbon sequestration patential) were considered for plantation namely- Kadulimb, Wad, Pimpal,
Aamba, Karanji, and Jambhul. Two cases - Case-lll (A) and (B) were ge nerated, ie, the €O,
sequestration potential by green cover in year 2030 and year 2035 respectively.

Note- In case Il (A) and case Il (B) plantation scenario, the CO; sequestered by tree species is
calculated based on average DBH of that species as per the data provided by the industry.
Furthermore, it is considered that the planation will start this year (2023) itself.
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The COze emission in the present scenario and after implementation of the Control Scenario 11l along
with the percentage reduction in COse is depicted in Table 5-3,

latle 5-3 Cantrol Scenarios il and respective percentage reduction in emissions of Ce

" Control Scenario Il and respective %

Present Scenarla

Considering Installation of 100

MW (1100 MW or 4X 25 naw

or 10X 10 MW capacity solar
power plant in phases

Caze I- Salar Technology

Reduction in emissi;n'n_!'nad w.r.t present scenario (MT)
% Reduction in emission load w.r.t present scenario

Ennslden'ng instaliation of
biogas plants for 100 villages
{assuming 250-300 househalds |-

in each village) :

= i:a._s.n'il-.aiugasTedmnmﬁ.r'

Reduiction in emission load w.r.t present scenario (MT]
% Reduction in emission load w.r.t present scenario

; Eﬂrﬁiderirgplanlaﬂon af
Case - Tree Plantation p 2,00,00 trees for next § year
) et ’ l|plantlngit},uﬂ1] trees per year)

__Case il (A)- Sequestration by 2030 = | anerer Az
Reduction in emission Ioad w.r. present scenario (MT) - 133032433 0
¥ Reduction in emission load by 2030 w.r.t prasent scenario s 3.00% |
. Case ill (8] Sequestration by 2035 RS ‘-l‘iﬂﬁm@‘;i Fh
Reduction in emission load w.r.t present scenario (MT) | 67864343

% Reduction in emission load by 2035 w.r.t present scenarlo | -6.00%

It can be observed fram the above table that if industry implements Case | of Control Scenario I, the
CO.e emission from Koradi TPS will reduce by 710033.04 MT/year (6.2 % reduction). Similarly, if the
industry implements Case Il of Contral Seenario |1, the COse emission fram Koradi TP5 will reduce by
242500.00 MT/year (2.14 % reduction). Moreover, if the industry adopts Case I, then the COue
emissions from Koradi TPS will reduce by 339324.22 MT/year (3.00 % reduction) and 678648.43
MT/year (6.00 % reduction) by year 2030 and year 2035, respectively.

3.4 Control Scenario IV: Coal Beneficiation

Coal with high ash content (> 30 %) leads to difficulty in pulverizatian, causes poor emissivity and flame
temperature, low radiative transfer, and generation of excessive amounts of fiy ash that contains
significant amount of un-burnt carbon. This results in rise in the auxiliary power consumption and
reduction in the efficiency of the power plant which ultimately leads to higher CO; emissions from the
power plant (Trivedi, 2020). Hence, clean or upgraded (washed) coal shall be used to reduce the €0,
emissions. Coal preparation, or coal beneficiation process is used for improving the coal quality. This
process involves separating Inorganic impurities from the raw mined coal, which results in its
improved combustion characteristics,

Based on the theoretical calculations, in present scenario the CO.e emitted from 1 X210MWand 3 %
6E0 MW units are 1001501,25 MT/year and 10309110.40 WT/year, respectively. The average ash
content of bunkered coal in Koradi TPS was 48.68 % and 35.2 % for 1 X 210 MW and 3 X 660 MW units,
respectively.
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Note: The ash content in coal used in 1 X 210 MW unit is considerably higher {14.68 %} than the
permissible limit (34 % osh content, as per CTO). While, in 3 X 660 MW unit, the ash content Is only
1.2% higher than the consented limit.

According to (Trivedi, 2020), approximately 2-3 percent reduction can be cbserved in CO; emissions
after using washed (beneficiated) coal with 34 % ash content instead of coal with 42 % ash content, In
arder to reduce COze emitted due to higher ash content in coal, Control Scenario IV was generated
considering use of washed (beneficiated) coal with 34 % ash content in boilers. The COse emitted from
the Koradi TPS in the present scenario and % reduction in COze after implementation of the Cantrol
Scenario | is depicted in Table 5-4,

Table 5-4 Cantrol Scenario IV and respective percentage reduction in emission of CO,e

. Control Scomarlos dind ) 5200 s e P
:E"'E‘i'::_r'pi:titivf‘.‘lﬁ'm'_df,t_ct_i_c_:n_i.’{\ L Existing and Prapgsed Practice.
- EOse (MT year) o R L :

CO.8 (MT/year)

INEEOMW |

Coalwith A%=4868%(1X210 | ~ =
Present Scenario MW), and 100150125

A%=35.2%131¢EE‘JMWI T
Use of washed {beneficiated) coal

1030911040

Control Scenardo IV - Coal

with 960807.19 | 10273344.94
| 2 Beneficiation A i % g
Reduction in emissions e ? ;
. i _
| w.r.t present scenario {MT) 40694.06 _ 3576545
% Reduction in emissions
e 6 % 0.
W.r.t present scensrio -4.0 ‘ 0.35 5 ’

'A%’ is the Ash comtent of coal

It can be observed from above table that if the industry adopts Control Scenario IV, the overall COe
fraom 1 X 210 MW and 3 X 660 MW units will reduce by 40634.06 MT/year (4.06 % reduction} and
35765.45 MT/year (0.35 % reduction), respectively. Consequently, the total COse from the Koradi TPS
will reduce by 76459.51 MT/year (0.68 % reduction}.

3.5 Control Scenario V: Post Combustion CO- Capfture

Based on the assessment study, it was ohserved that CO; emissions were mainly contributed by
combustion processes. Carbon Capture Utilizatlon and Stora ge (CCUS} technologies are bein g explored
waorldwide to capture CO; emissions from combustion processes, It includes carbon capture through
capture technologies such as oxyfuel combustion and post-combustion CO; removal followed by
compression of gas to form a dense fluid which ease the tra nsport and storage of the captured CO..
The captured CO;is transported to storage sites via pipefines, road trucks or ships and can reduce 85—
95 % of CO; emissions (Dennis, et al,, 2014),

To prevent CO; emissions from being released into atmosphere, Control Scenario-V was generated
considering implementation of post combustion CO; ca pture technology. Three cases were cansidered
for post combustion CO; capture using three CO; separation metheds viz: absorption, adsorption, and
membrane separation. The efficiency of absorption with MEA {Monoethanelamine) and adsorption
technology (Pressure Swing Adsorption technology) is considered as 90 % and 85 % respectively, while
that of membrane separation technology varies between 82 % and 88 % (Dennis, et al,, 2014), The
Lye emission in the present scenario and after implementation of the Control Scenario V alo ng with
the percentage reduction In CO.e is depicted in Table 5-5.

———— e e
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Toble 5-5 Cantrol Scenario V and respective percentage reduction imemissions of 0.

f.‘antr'r i 3-.-..ﬂ=|r£|:r v al'}'.l

rrsphttms-

{Mrfsr-eafl- :

Sub-critical {1 X 210 MW), .
Present Scenario Super-critical (3 X 660 MW), 1001501.25 1030911040
no CO; ezpture techralogy
‘Case | - Post combustion €Oy Considering the C0y capture
capture using absorption efficiency of absorption 203578.55 1725401.38
technology technology to be 50 k
Reduction in emisslons w.r.t
- preset scanario (T, _ 7arazza §583709.02
% Reduction fn emission load
e bl 79.67 % -83.26 %
Case Il - Post combustion CO;. | Considering the CO; capture _
capture using adsorption efficiency of adsorption 24790759, 2202274.10
technology technology to be 85 % M ok,
Reduction in emissions w.r.t _ k
t seenario (MT) - 75359366 8106836.30
% Reduction i in emlsslhn load
wir present scenario - B -75.25 % | TB6A%
Case III - Post mmhn-sl:i:un Cﬂz - CD:;:?E-]“E ﬂ;iﬁ?ﬁ:;: aptum _
capture using membrane. s ne 247907 59 2202274 10
ﬁmm tﬂdm-ulnrr technology to be 25 % :
s {average of 82-88 %)
Hedm:trdh..' ara[tslm;w rt ;
prasentscenatlo (WT) ) ?53593.&{:. | #106836.30
% R.Edmiﬁu lnmtjigsiﬂh Ilﬂd b
 w.rtpresentscenario ?5‘2?_% i i ,

It is evident from above table that if industry implements Cantrol Scenario V (Case 1), the €Oy
emissions from 1 X 210 MW and 3 ¥ 660 MW units will reduce by 797922.70 MT/year (79.67 %
reduction) and B583709.02 MT/year (83.26 % reduction), respectively. Consequently, the total C0e
from the Koradi TRS will reduce by 9381631.71 MT/year (82.95 % reduction),

It the industry implements Case Il or Case Il of Control Scenario V, the COse emissions from 1 X 210
MW and 3 X 660 MW units will reduce by 753593.66 MT/vear {75.25 % reduction) and 8106836.30
MT/year (78.64 % reduction), respectively in both cases. Consequently, the total COe from the Koradi
TPS will reduce by 8860429,.95MT /year (78.34 % reduction).

5.6 Confrol Scenario VI IGCC with and without Pre-Combustion
COz2Capture

In an integrated gasification combined cycle (IGCC) system, coal is partially oxidized at high
temperature and pressure in the presence of oxygen or air to produce synthesis gas or syngas, Syngas
majorly comprises of carbon monoxide (CO) and hydrogen (Hs). The CO in syngas is converted to CO;
through a water-gas shift reaction. This concentrated gas stream is decarbonized using pre-
combustion CO; capture technologies, The captured CO; is transported for utilization in a suitable
facility or can be stored at storage sites while the H, gas is used as fuel for downstream applications.
The combustion efficiency of IGCC technology is about 50% and this is the highest among any other
coal-based technologies available so far. Furthermore, IGCC system enables the use of different fossil
feedstocks such as biomass, agricultural, farestry, municipal and refinery wastes (TERI, 2015).
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As discussed earlier, 1 X 210 MW and 3 X 660 MW units are based on sub-critical and super-critical
technology, respectively. Sub-critical technology is an obsolete technalogy with efficiency varying
between 35% to 38%, which is the least among all the technologies available. While the efficiency of
super-critical technology varies between 42% to 43%.

To prevent CO; emissions from being released into atmosphere, Control Scenario VI is generated
considering two cases, In Case |, implementation of IGCC without pre-combustion C0; capture
technalogy is considered for both 1 X 210 MW and 3 X 660 MW units. Replacing a subcritical unit and
super-critical unit with IGCC can reduce €0, emissions Up to 30% and 17%, respectively (Trivedi, 2020).
While in Case Il, implementation of IGCC with pre-combustion CO; capture using absorption
technology {with 90 % efficiency) is considered (Dennis, et al., 2014). The COse emission inthe present
scenario and after implementation of the Control Scenario V along with the perce ntage reduction in
COze is depicted in Table 5-6.

Table 5-6 Contral Scenarios VI and respective parcentuge reduction in smissions of £0;e

[ 3 1 i B
E ) i a

i = Sub-critical (1 X 210 MW), Super-critical | | @ | S S
Present Scenario {3 X 660 MW), no CO; capture 100 Il$q1,'25;5_' 10309110.40 |
i A Aoz el | o5
: | Considering up to 30% and 17 % €0, TR
e :fﬁ;::;:;;:“* emission reduction for subcritical unit | 73552701 | 868774314
i tirg s 2l L and super-critical unit, respactively e N
Reduction in emissions w.r.t , | e e
present scenario {MT) _4’-55‘-‘ 3.} A621367.26
% Reduction in emission load ) -
w.r.A présent scenario_ TN | B | ke
Case Il - IGCC with Pre- Considering the CO; capture efficiency 2 _r}g SR g i o :
Combustion CO) capture |  of absorption technology to be 50 % 1 0aB1 13 17256 B 5 :
Reduction in emissions w.r.t R e
paskib e B | 82452002 | 74584575
e HeCUREon I Anasog ot -82.33% | -sasa% | .sas1x
w.r.t present scenario:

It can be observed from above table that if industry implements Case | of Control Scenario VI, the CO;e
emissions from 1 X 210 MW and 3 X 660 MW units will reduce by 265974.23 MT/year (26.56 %
reduction) and 1621367.26 MT/year (15.73 % reduction), respectively. Consequentiy, the total COse
emission from the Koradi TPS will reduce by 1887341.49 MT/year (16.69 % reduction).

If the industry implements Case Il of Contral Scenaria VI, the CO;e emissions from 1 X 210 MW and 3
X 660 MW units will further reduce by 824520.12 MT/year (82.33 % reductio n) and B745845.75
MT/year (84.84 % reduction}, respectively in both cases. Consequently, the total COse from the Koradi
TPS will reduce by 9570365.86 MT/year (84.61 % reduction).

5.7 Summary of Control Scenarios

Based on the various mitigation measures that can be adopted to reduce the carbon footprint of the
Koradi TPS, the control scenarios and the respective percentage reduction in COse emissions on
implementing these scenarios are summarised in Table 5-7.
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Tabte 5-7 Contral scenarios and respective percen tage reduction in eimisstan of OO0

Control Seenarins:

Exicting and Proposed:

Considering 6 % biomass ca-

Control Scenario Il- Solar Technology

out- lying auxiliaries and non-
industrial buildings

Control Seenario I Biomass Co-firing Hring -5.35 % «5.60 %
15 Considering Installation of 32 | = TR
MW solar power plant for 280% LTER

Case & -'Sﬁ.*_nir:.'_:‘.r_:él'my

Control Scenarfo lif: Carbon Offsetting

Considering Installation of
100 MW {14100 MW or 4% 25
MW or 10X 10 MW) capacity

safar power plant in phases

e R : Considering installation of

Tepie i iz biogas plants for 100 villages ¥
AR Goawe ""”‘“-‘-_““-‘- _Tubnuiz?gr i {assuming 250-300
il households in each village)
Considering plantation of
200,000 trees for next 4 year
L‘me m msmnmm (Planting 50,000 trees per
o vear)

cm H&mew Eui 2030 ;
me?ﬁ-&uﬁmﬂashmmlryimf 5

Use of washed {beneficizted)

Ccrptum

technology to be 90 %

i ’Ebﬂifgl Sqamﬁ-u |'q" Cuafhmﬂ:htinn coal with 306 %
: % ; A%=34% T
Euntm! S'I:tnariu ﬂ' :Ppst“f.nm-m:un C{h,
ST Cnptum ; AT
s :-m i l'-'uii Cﬂﬂhﬁ.ﬂﬁﬂ Eﬁz I.E;.an LEx n‘:.;::::ii:!e'.-rrrnq_;r the Cl; caplure
EhEig H | mﬁdﬂhg; L4 feiency of absarption -4 6T
it : i iechnology to be 50 %
L :Cas-e H F#H W mbmﬂnn ﬂl?-'a ﬁup:m‘a Mﬂﬂﬂ- Cnn:;dering the CO: w_;:ture :
Bt nd!’u:;uﬂnﬁ f!'ﬂﬂﬂlﬂfﬁmt efficiency of adsorption 7525 %
: : technolagy to be 85 % |
j cmmﬁﬁmmmbuﬂm fﬂ: r.ap‘tune mmg. : C“f:;ﬁﬂﬂﬂﬂ thfe mz:’-!ﬂmre e
..| ,:r-e}plr tic !ﬁr efficiency af membrane -75.2
A = ) technology to be 85 % e
ms:m riu "I"I. lﬁccwun ami wlthuut
Prn{mnﬁsmlnn Cﬂ:Capmre -
3 Considering up to 30% and 17
L‘qxe r—_ H‘Cf without CO; mpn.me : % €O emission reduction for 2656 %
g e R m:ﬁﬂqfﬂylﬁ . subcritical unit and super- .
L i S L (Rt critical unit, respectively
1 Considering the 00y capture
cﬂmﬂ x IG{:E Mﬂim-fumbu.fﬂan Lﬂ; , efficlency of absorption 5233 %

From the above table, it can be observed that if the industry adopts Control SLEHEIFIEI I, the overall
COze from 1 X 210 MW and 3 X 660 MW units will reduce by 5.35 % and 5.6 %, respectively.
Consequently, the total COze from the Koradi TPS will reduce by 5.57 %. This signifies that co-firing 6%
biomass can replace 504988.02 MT of coal per year which will be equivalent to COse emission

reduction of 63048293 MT/year.
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On adopting Control Scenario I, the cverall COye fram 1 X 210 MW and 3 X 660 MW units will reduce
by 2.80 % and 1,78 %, respectively. Con sequently, the total COze from the Koradi TPS will reduce by
1.87 % (211857.33 MT/year).

It is evident from the Control Scenario Il that on adopting Case-l, a reduction of 6.2 % (710033.04
MT/year) in COze can be achieved from Koradi TPS. Similarly, a reduction of 2.14 % (242500.00
MT/year) in CO.e can be achieved if the industry adopts Case-il. Moreover, on adopting Case-lll,
sequestration of 3.00 % (339324.22 MT/year) CO: can be achieved in vear 2030, if plantation will start
from this year and sequestration of 6.00 % (672648.43 MT/year) can be achieved in year 2035.

On adopting Control Scenario IV, the overall CO:e from 1 X 210 MW and 3 X 660 MW units will reduce
by 4.06 % and 0.35 %, respectively. Consequently, the total COze from the Koradi TES will reduce by
0.68 % (76459.51 MT/year).

It is evident from the Cantrol Scenario V that on adopting this measure, & reduction of 75.25 % to
79.67 %, and 78.64 % to §3.26 % in COye (depending on the separation tech nology) can be achieved
from 1 X 210 MW and 3 X 660 MW unit, respectively. Among all the cases, maximum COsze reduction
was observed in Case- | and the total COze from the Koradi TPS will reduce by 82.95 % (3381631.71
MT/year}.

It is evident from the Control Scenario VI that on adopting Case-l, a reduction of 26.56 % and 15.73%
in COye can be achieved from 1 X 210 MW and 3 x 660 MW unit, The COze emissions will further
reduce by 82.33 % and 84.84 % from 1 X 210 MW and 3 x 660 MW unit, respectively, if the industry
adopts Case-Il. Consequently, the total COze fram the Koradi TPS will reduce by B4.61 % {9570365.86
MT/year). '

Control Scenario-|, I, il and IV can be implemented in short time and Control Scenario-V and VI can
be implemented in long term based on their technical and financial feasibility. The short- and long-
term carbon footprint control measures for Koradi TPS are shown in below Figure 5-1 and Figure 5-2
respectively.

S — e ol - B
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Figure 5-1 Shert term control meesures aiong with their respective percantage C0ze reduction
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Figure 5-2 Lang term control mecsures plong with their respective percentaoge COse reduction

Absorption
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Efficiency)

IGCC without €O,
capture technologies

Carbon Footprint
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Adsorption
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Effidency)
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BB existing Carbon Footprint of Koradi TpS
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CO;e Emission Reduction w.r.t, Existing Carbon Footprint (1 x 210 MW)

SINE IIT Bombay Company {EEPL) 44




/196

Carbon Footprint Study for Koradi Thermal Power Station

Remark: The industry is currently sequestering around 21.47% COze due to their green cover. if the
industry adopts Control Scenario b 1, 1l & IV, they can achieve around 45 % reduction in COze
emissions by 2035.

The Control Scenario I, If, Il & IV are less capitol intensive and can be implemented with immediate
effect to reduce COze emissions. Hawever, to achieve near net zero carbon emission torget from
coal-based power plants, CCUS technologies need to be explored by the TPS,

In case of 1 ;{' 210 MW unit, the highest % reduction of 82.33 % was observed for Control Scendrio
Vi- Case 11 {IGCC with Pre-Combustion CO; Capture). As 1 X 210 MW unit is 40-year-old unit and near
to jts retirement. This necessitates its renovation and modernization, Thus, it is suggested that the
indus try. ;ﬁqyid check the mﬁnq_-em'nn:rhﬁq: feasibility of upgrading sub-critical to IGCC with
instaflation of pre-combustion €O, capture ‘technology, which will reduce COse b y 82.33 %. In
aﬁditgi:@ it will reduce the coal mns_umét_iqn by 30% P,?isiﬂMTfyeur} as its cambustion efficiency
will be increased up to 50%. e

In case of 3 X 660 MW unit, implemenitation of Control Scenario V {Past Combustion CO; Capture) is
s&gges’md ﬁ:r CO; capture. The industry should check the feasibility of adopting these post
combustion CO; capture metheds and adopt the most suitable methods. Although Control Scenario
vi- fqge 1 {IGCC with _pre—abn‘rbﬂs_rféﬂ CO: capture) shows m'gﬁest reduction, but implementing it
mr‘ght:;'m't br'i:ﬁsheﬂ‘ecﬁue, as 3 X 660 MW unit is already a supercrifical techneloyy-based unit.
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6 Conclusion

Based on the detailed emission inventory of scope 1 and scope 2 emissions from Koradi TPS for FY
2021-22, carbon sequestration potential of the vegetation cover developed by the industry, and the
resuits of control scenarios developed to reduce overall carbon footprint of the industry, following
canclusions can be inferred.

Greenhouse gases emission inventory

The scope 1 emissions include the five sources which are stationary combustion, mobile
combustion, wastewater treatment, material handling & storage and AC/Refrigerator.

The total GHG emissions in terms of COse from stationary combustion sources (boilers, DG
sets, spare unit, booster pumgp and canteens) was found to be 1,05,58,886.42 MT/year. The
individual contribution of these sources are as follows:

@ The total GHG emissions in terms of COse from boilers attached to unit 6, B, 9&10
due to consumption of coal, FO and LDO was found to be 9,08,574.49 MT/year,
33,01,935.88 MT/year, 30,23,244.03 MT/year and 33,24,436.11 MT/year,
respectively. The maximum GHG emission (>98 %) from boilers was due to coal
consumption,

o The total GHG emissions in terms of CO;e from DG sets, spare and booster pump due
to consumption of LDO was found to be 20.18 MT/year.,

o The total GHG emissions in terms of COse from canteen due to LPG consumption was
found to be 675,73 MT/year.

The total GHG emission in terms COse from the mobile combustion sources of Koradi TPS was
456.21 MT/year, Out of which, the GHG emissions from mobile combustion sourcesin 1 ¥ 210
MW unit and 3 X 660 MW unit was found to be 132.06 MT/year and 324,15 MT/year,
respectively.

The total GHG emission in terms of COse from wastewater treatment units was found to be
175.36 MT/vear.

The total GHG emission in terms of COe from coal handling and storage activities at Koradi
TP5 was 14149.83 MT/year.

The total GHG emissions in terms of COze from the AC/Refrigerator sources of Koradi TPS was
954,56 MT/year. Out of which, the GHG emissions due to use of AC/Refrigerators in 1 X 210
MW and 3 X 660 MW unit was found to be 510.34 MT/year and 443.72 MT/year, respectively.
Thus, the total scope 1 GHG emission in terms of COse from the Koradl TPS was 1,05,74,622.36
MT/year, Dut of the total GHG emissions under scope 1, GHG emission from 1 X 210 MW unit
and 3 X 660 MW unit was found to be 5, 10,609.38 MT and 96,64,012.99 MT, respectively.

The total auxiliary electricity consumption of 1 X 210 MW unit and 3 X 660 MW unit is 115.05
MU/year and 816.58 MU/year, respectively. The total GHG emission in terms of CO.e of 1 X
210 MW unit and 3 X 660 MW unit are 90R91.87 MT/year and 645097.41 MT/year,
respectively. The overall scope 2 emissian from Koradi TPS is 735989.28 MT/year for FY 2021-
22,
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= Out of all the activities responsible for scope- 2 emission, the in- house Auxiliary activities are

the major contributor of GHG emissions with around 57.20% CO.e emission, followed by out
lying auxiliary activities, other miscella neous, abnormal cyclic operations, and non- industrial
buildings with 28.52 %, 12.29 %, 1.73 % and 0.26 % CO.e emission, respectively.

The total GHG emissions in terms of CO.e from Koradi TPS was found to be 1,13,106,011.64
MT/year in which 93.35 % is contributed by stationary combustion source alone i.e., due to
the fuel combustion in boilers. The second highest contribution was due to electricity
consumption (6.51 %), while the remaining sources had significantly low contribution. Out of
the total GHG emissions, contribution of 1 X 210 MW unit and 3 X 660 MW unit was found to
be 10,01,501.25 MT/year {8.85 %) and 1,03,09,110.40 MT/year {91.15 %), respectively.

GHG emission in terms of COze per unit of electricity generation

The 1 MWh electricity generation emits 1.19 MT and 0.82 MT GHG emission in terms of CO.e
from 1 X 210 MW unit (sub-critical tech nology) and 3 X 660 MW unit (super-critical
technology) respectively. Thus, it was found that the GHG emissions from 1 X 210 MW unit
were 45.45 % higher than that from 3 X 660 MW unit.

Carbon sequestration

L]

The industry has total 5,93,927 number of trees planted in 3 X 660 MW unit, 1 X 210 MW unit
and TPS township. There are 27 identified tree species in the study area, out of which the
carbon sequestration potential per tree was found ta be highest for trees belonging to species
Ficus religiosa (Pimpal] followed by Eucalyptus globulus {Nilgiri), and Syzygium cumini
{Jambhul),

The carbon sequestration potential of trees depends on DBH (Diameter at Breast Height). For
instance, carbon sequestration potential of specie Ficus religiosa planted in 3 X 660 MW unit
{with 7.5 cm diameter) has a sequestration potential of 23.26 COseftree (kg/fyear), however
same specie planted in 1 X 210 MW unit (with 150 cm diameter) has a sequestration putential
of 28778.02 COe/tree (kgfvear).

It was found that the trees planted in 1 X 210 MW unit and TPS township are older and thus
have larger DBH, consequently having higher carbon sequestration patential, while as 3 X 660
MW unit is recently commissioned, the trees planted in 660 MW plant have smaller BBH and
thus have low carbon sequestration potential.

The total carbon sequestration potential of the vegetation cover provided in 1 X 210 MW unit,
3 X 860 MW unit and TPS township was found to be 24,28,430.28 MT CO.e per year which |s
around 21.47 % of the total COze emission (1,13,10611.64 MT COae per year) from Koradi TPS.

Total carbon footprint of Koradi TPS

For the FY 2021-22, the total COze emission from Koradi TPS was found to be 1,13,10,611.84
MT COze per year, while the vegetation cover provided by the industry has a total carbon
sequestration of 24,28,430.28 MT COe per year. Thus, total carbon footprint of the Koradi
TPS was found to be 88,82,181.36 CO;ze per year.
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Contral scenario to reduce carbon footprint

i LR N ———— e AR S e

Based on the outcomes of Contral Scenario- | {considering 6 % hiomass co-firing), a reduction
of 535 % and 5.60 % was observed in COe emitted from 1 X 210 MW and 3 X 660 MW units,
respectively while total 5,57 % reduction was ohserved from Koradi TPS with respect to
present scenario.

Far Control Scenario-Il (Considering installation of 32 MW solar power plant for out- lying
auxiliaries and non-industrial buildings), a reduction of 2.80 % and 1.78 % was observed in
COse emitted from 1 X 210 MW and 3 X 660 MW units, respectively while total 1.87 %
reduction was abserved from Koradi TPS with respect to present scenario.

For Control Scenario- lll (carbon offsetting), for Case- linstalling 100 MW {1 X 100 MW or 4 X
245 MW or 10 X 10 MW) capacity solar power plant in phases to provide clean electricity to
villages instead of fossil-fuel based electricity, a reduction of 6.2 % (710033.04 MT/year) COze
emissions was observed from Koradi TPS. Far Case-ll-installation of biogas plant for 100
villages (assuming 250 — 300 household in each village), a reduction of 2.14 % (24250000
MT/year} COze emissions can be achieved from Koradi TPS. Mareaver, for Case- lll-developing
a green cover In barren/degraded land by plantation of 50,000 trees each year for next 4
consecutive years, ie, overall tree plantation of 2,00,000 trees (considering plantation
starting from this year), a reduction of 3.00 % (339324.22 MT/year) and 6.00 % (678648.43
MT/year} COze emissions was observed by year 2030 and 2035, respectively.

Based on the outcomes of Control Scenario-IV {use of washed {beneficiated) coal with 34 %
ash content in boilers}, a reduction of 4.06 % and 0.35 % was observed in CO:e emitted from
1 X 210 MW and 3 X 660 MW units, respectively while total 0.68 % reduction was observed
from Koradi TPS with respect to present scenario.

For Control Scenario-V {considering implementation of post combustion C0; capture
technology), for Case-l {using absorption technology), a reduction of 79.67 % and 83,76 %, was
observed in COye emitted from 1 X 210 MW and 3 X 660 MW units, respectively while total
82.95 % reduction was observed from Keradi TPS with respect to present scenario, Sirnilarly,
for Case-ll (using adsorption technology) and 1l {using membrane separation technology), a
reduction of 75.25 % and 78.64 % was observed in CO.e emitted from 1 X 210 MW and 3 X
660 MW units, respectively while total 78.34 % reduction was observed from Koradi TPS as
compared ta present scenario.

For Control Scenario-VI (considering implementation of IGCC technaology), for Case-| (without
CO; capture), a reduction of 26.56 % and 15.73 % was observed in COse emitted from 1 X 210
MW and 3 X 660 MW units, respectively while tota! 16,62 % reduction was observed from
Koradi TPS with respect to present scenario, Similarly, for Case-ll {(with pre-combustion CO,
capture), a reduction of 82.33 % and 24.84 % was observed in COse emitted from 1 X 210 MW
and 3 X 660 MW units, respectively while total 84.61 % reduction was observed from Koradi
TPS as compared to present scenario.

It can be concluded that, the Control Scenario | (considering 6 % biomass co-firing), Control
Scenario Il {solar technology) and Control Scenario Il {carbon offsetting), and Control Scenaria
IV {use of washed {beneficiated) coal with 34 % ash content in boilers), are less capital
intensive and can be implemented with immediate effect to reduce €0;e emissions. However,
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to achieve near net zero carbon emission target from coal-based power plants, CCUS
technologies need to be explored by the TPS.

@ In case of 1 X 210 MW unit, the highest % reduction of 82 33 % was observed for
Control Scenario VI- Case Il (IGCC with Pre-Combustion €O, Capture). As 1 ¥ 210 MW
unit is 40-year-old unit and near to its retirement. This necessitates its rencvation and
modernization. Thus, it is suggested that the industry should check the techno-
economic feasibility of upgrading sub-critical to IGCC with installation of pri-
combustion CO; capture technology, which will reduce COqe by 82.33 %. In addition,
it will reduce the coal consumption by 30% (2,22,510 MT/year) as its efficiency will be
increased up to 50%.

0 Incase of 3 X 660 MW unit, implementation of Control Scenario V (Post Cormnbustion
CO; Capture} is suggested for CO, capture. The industry should check the feasibility of
adopting these post combustion CO; capture methods and adopt the most suitable
methods. Although Control Scenario VI- Case || {IGCC with pre-combustion €O,
capture) shows highest reduction, but implementing it might not be cost-effective, as
this is already a supercritical technology-based unit,

- —= it ——e — s
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/ Recommendations

Based on the present study, the total carbon footprint of the Koradi TPS was found to be 88,82,181.36
MT CO:e/year for the FY 2021-22, after considering overall GHG emissions (11310611.64 MT
COzefyear) and carbon sequestrated by vegetation cover (24,28,430.28 MT CO.e/year). Stationary
carmbustion source (especially boilers) was found to be the maximum contributing source with 93,355
% emissions, while emissions due to auxiliary electricity was second highest contributor with 6.506 %
emission. It was also found that the GHG emissions from 1 X 210 MW unit were 45.45 % higher than
that fram 3 X 660 MW unit, The industry needs to implement certain short term and long terms
mitigation measures to gradually reduce their carbon faatprint to become net zero, Some of these
mitigation measures are discussed in this section.

7.1 Short Term Mitigation Measures

* The industry shalf implement biomass co-firing along with coal in boilers to reduce coal
consumption and CO; emissions from the boilers. It is evident from the Control Scenario |
{refer Section 5.1) that on adopting this measure, a reduction of 5.35 % and 5.6 % in COse can
be achieved from 1 X 210 MW and 3 X 660 MW units, respectively. Consequently, the total
C0qe from the Koradi TPS can be reduced by 630482.93 MT/year (5.57 % reduction). It was
found that co-firing of 6% biomass can replace 504988.02 MT of cool per year which will lead
to reduction of 630482.931 MT/year of COse emission. This practice will also improve the
energy efficiency of the industry, Biomass co-firing ¢an be implemented using three methods
viz. direct co-firing, indirect co-firing, and parallel co-firing. The industry should check the
feasibility of adopting these methods and should adopt the most suitable method.

e The industry shall consider installation of totul 32 MW capacity solar power piant to meet
the energy requirement of out-lying auxiliaries and non-industrial buildings to reduce their
indirect emissions. The Koradi TPS can inetall the solar panels within the industry premises as
per space availability. The industry can consider areas such as roof tops of non-industrial
buildings, four-wheeler parking area, and open area near the cooling tower, ete. It is evident
fram the Control Scenario I {refer section 5.2) that if the industry adopts Control Scenario-lll,
a reduction of 2.80 % (28086.09 MT/year) and 1.78 % (183771.23 MT/year) in COse emission
from 1 X 210 MW and 3 X 660 MW units, respectively can be achieved. It was abserved that
28.78% (268.17 MU/year) of total auxiliary electricity consumption has the potential to be
replaced by solar energy. Conseque ntly, the total COze emission from the Korsdi TPS can be
reduced by 211857.33 MT/year (1.87 % reduction).

*  The industry can reduce their carbon footprint by investing in carbon offsetting activities
such as implementation of renewable energy (solar, biogas etc.) and planting trees to
compensate for the GHG emissions from the industry.

©  The industry can take initiative to implement solar panels as a carbon offsetting
activity in villages. It was found that if industry implements Control Scenario lll- Case
| i.e., considering installation of 100 MW (1X100 MW or 4X25 MW or 10X10 W)
capacity solar power plant in phases, it can offset the CO:e emissions from Koradi TPS
by 710033.04MT/year (6.20 % reduction).
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o The industry can take initiative to implement biogas plant as o carbon offsetting
activity in any area or village. it was found that if the industry implements Control
Scenario IIl- Case Il i.e., implementing biogas plant for 100 villages {considering each
village has about 250 - 300 households), it can affset the COse emissions fram Koradi
TP5 by 242500.00 MT/year (2.14 % reduction).

o The industry can develop a green cover in barren/degraded land as a carbon
offsetting activity in any area or village. It was found that if the industry implements
Control Scenario Ill- Case il L., planting 50,000 trees each vear for next 4 consecutjve
years {considering plantation of trees belonging to species namely Kadulimb, Wad,
Pimpal, Aamba, Karanji, and Jambhul), it can offset the CO.e emissions from Koradi
TPS by 339324.22 MT/year {3.00 % reduction) by year 2030, if plantation starts from
this year and it can offset the COze emissions by G78648.43 MT/year (6.00 %
reduction) by year 2035,

* The industry shall increase the quantity of beneficiated coal used in boilers such that the
average ash content of the bunkered conf remuins below 34% to reduce the €Os emissions
Jrom the boilers. it Is evident from the Control Scenario IV (refer Section 5.4} that on adopting
this measure, a reduction of 4.06 % and 0.35 % in COse from 1 X 210 MW and 3 X 660 MW
units, respectively can be achieved, Consequently, the total COze from the Koradi TPS can be
reduced by 76459.51 MT/year (0.68 % reduction).

¢ The industry shall increase their vegetation cover to enhance the corbon sequestration
potential. Based on the analysis of total carbon sequestration through the existing vegetation
cover in the industry, it was observed that 21.47 % of total COe emission could be
sequestered from the Koradi TPS. It was observed that carbor sequestration potential of
individual trees belonging to species namely Ficus religiosa {Pimpal], Eucalyptus globulus
{Nilgiri), Syzygium cumini (Jambhul), Ficus benghalensis (Wad), Chichwa, and Azadirachta
indica (Kadulimb} was significantly high. Moreover, based on the present study and literature
survey, there are other plant species such as Delonix regia (Gulmaohar), Tamarindus indica
(Chinch}, Terminalia catappa (Badam), Albizia lebbeck (Shirish), Butea monasperma (Palas),
Pongamia pinnata (Karanja), and Samanea saman (Gulabi Shirish), which have significant
carbon seguestration potential. In addition, the industry shall consider plantation of species
like Banana, Drumsticks, Nimboo, Papaya and Custard apple as these have high growth rate.
Hence, the plantation of these species would Increase the CO; sequestration.

¢ The industry shall consider providing the electric buses for commute of employees from
township to TPS. The fossil fuel-based vehicles (petrol/diesel) release the greenhouse gases
into the environment. As per the data given by industry, the two-wheeler and four-wheeler
count of 3 X 660 MW unit was 219 and 915, respectively. Similarly, the two-wheeler and four-
wheeler count of 1 X 210 MW unit was 48 and 446, respectively. Thus, instead of using these
fossil fuel-based vehicles to commute from the township to the plant, if the industry provides
electric vehicles that run on solar-based electricity, it can reduce the greenhouse gases
ermissions significantly (UNEP, 2022). If the Koradi TPS provide one electric bus with the
seating capacity of 40 person to their employees for transportation, then a single electric bus
can reduce the GHG emissions equivalent to 40 two-wheelers or 40 four-wheelers i.e., 1.25
MT/year or 5.36 MT/year, respectively from the Koradi TPS.
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® To reduce scope 2 GHG emissions due to auxiliary electricity consumption from sewage

treatment plants installed within the plant premises, the industry shall modify and upgrade
the existing conventional STPs to green STPs, Based on a literature stu dy it was found that
COze emissions from a conventional STP are 200 MT/year/MLD,

/.2 Long Term Mitigation Measures

E-]

The industry shall check the technicol and financial feasibility to implement post combustion
CO: capture technology for 3 X 660 MW unit using absorption, adsorption or membrane
separation methods and accordingly shall adopt the most suitable method. It is evident from
the Cantrol Scenario V that on adopting this measure, a reduction of 7E.64 % to B3.26 % in
COze [depending on the separation technology) can be achieved from 3 X 660 MW unit.
Implementing CCUS technologies is considered as a crucial measure in achieving near net-zero
emissions from coal-based power plants. Furthermore, the industry also needs to check the
feasibility of transporting the captured CO; to a suitable utilization facility.

The industry shall check the technical and financial feasibility to adapt IGCC and pre-
cambustion CO;capture technology in 1 X 210 MW unit to prevent CO; from getting released
into atmasphere. It is evident from the Control Scenario VI that on adopting this measure, a
reduction of 82.33 % in CO,e ¢an be achieved from 1 X 210 MW unit. Implementation of IGCC
system will also lead to reduction in coal consumption by 30% (2,22,510 MT/year) as its
combustion efficiency will be increased up to 50%. Furthermore, the industry also needs to
check the feasibility of transporting the captured CO; to a suitable utilization facility.
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9 Annexure

This section includes the data given by the industry for the FY 2021-22.

Electricity Generation Data

e Tu']ﬂnt_h

1 X210 MW Unit

ity Génerat

Teitak Gebaration (MU

Apr-21 0 51.704 | 67.008 118,712 163,82
May-21 a 0,000 0.000 ___0.000 0.00
cdun2y | 0 0.000 0.000 0.000 - 0.00
Sk ] o 0.000 0.000 0.000 0.00
Aug2i 0 83.001 0.000 83.001 114.54
_Sep-21 0 67.910 0.000 §7.910 93.72
Oct21 | 0 89.440 0.000 89.440 123.43
Nowv-21 - 0 102.915 0.000 102,515 142.02
Dec2t | O 108.950 | 0.000 108.950 150.35
Jan22 | 0 98.830 | 0.000 98.830 136.39
Feb-22: | O 106320 | 0.000 106.320 146.72
o Mar22 | 0O 123.125 | 0.000 123.125 169.91
Fuel Consumption Data

Unit- 8 Boiler

78020

63158 _1245.000 301.340 NA

75130 1258.520 169.830 ONA
84445 257.120 0.000 L NA
 Dec:2i 26164 141.200 0.000 NA
. anaz 90922 411.400 28.910 NA
Feb-2 99429 76.470 0,000 NA
Mar-22 115728 101.180 0.000 NA

5 Totalfuel Consumption
Coal{MT ; '
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sumption Per Month

" Nov-21 NA NA ' 0.000

Dec-21 NA NA 0.000

| Jan-22 NA NA 0.000
Feb-22  NA NA 0.400 -
Mar-22 NA MA, 0,000 ]

Electricity Consumption Data

Apr-21 16.48
May-21 ~ 2.325 )
Jun-21 1,775
Jul-z1 1,56 |
. Aug-21 - 10.478
Sep-21 i - 9.086 s
Oct-21 10.849
MNov-21 - 11.979
. Dec21 12.901
Jan-22 11.704
Feb22 11.596 T
 Mar-22 14.32 )

Transportation Data

Typeof Fusl.

TiMonth

i - Vanicly T
b "u"iclea used n i
iy for Caal 10031 per Diesel
il ; year
e transportation
Per FO-
Vehicles used
2 for Fuel BTPN Rake Asper Electricity A year 5004
(LDO/HEQ) requirsment raunds LOO-
B 04 40K]
Vehicles used
A B A
s f for iy Ash i A N NA MNA MA
A . 4105
| Wehicles used 100
r Trolle 1 |
4 So¢ Baibteirs Ash Tracto ey Diese {Cne 120 Litres
side) ]
ER (e
Vehicles used . 400
: tor T o
5 for Mill reject Tractor Trolley 2 iesel {Flne 350 s
1 side}
Vehicle used itos 25
6 far other Raw Tractor Trollay 1 Diesel {Ona 40
Litres
[~ materials o __side]
| 7 | Four-Wheeler T Diesel/Petrol | ) |
8 | Two-Whesler 446 Petrol ]
AC/Refrigerator Data
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Name of the
cguipment

Application |

_H2Dryer | Commercial AC | R-404 1 10
J““’:ﬁ‘ B commnraiai AC 2 HFC-134a 6 2
Various cabins T
i 1[.:1:;1 ;:ﬂw Residential AC 47 R-22 30 20
“auxiliaries
Refrigerator | Commercial AC 8 HFC-134a 0.7 i}
Coal Handling Data
48704.00
0
: ~:
- ﬂ ——
78,020.00 -
63,156.30
75,130.00 |
: 84,445.00
& 86,164.00
® 90,922.00
99,4900
1,15,728.00 ]
Plantation Data
5 L [ &
Sclentific | o mmon Name :
Name .
e Karanji 350 15 7.0 0,70
2 Subabul 10,060 13 5.0 0.23
N Limb Kadu 200 17 - S 0.90
Mango 150 12 6.0 0.60
Chichwa 100) 15 1.5 0.95
Nilgiri 50 25 9.0 12 L
7 Fimple 50 20 8.0 Bl
i8] Wad 50 35 8.0 104
B Badam 150 10 4.5 0.5 ]
10 Bori 1500 e =3 3.0 .4
11 Jambul 25 15 4.5 o
A Ashoka 150 10 3.0 02
13 Sagwan 60 T 3.0 0.4 0
: Fanas 5 40 12.0 0.4
Babul 20000 30 4.0 0.3
ol Extra trees which
16 name is not 15000 25 30 0.25
; known
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.":.T;;;-E.N:j'mé-' T S T s Average

‘Dlameterat
Breast Height
of the Trea
[OBH}inm

e e e Averags Average T Average
HEES e OMMON. = e R e
cientific s T Count{Nos.} - Age {Years) '~ Height (m)

Name = N e

1 Karan]i 300 15 8.0 0.7
Z Subabul 15,000 13 14.0 0,25
3 Lirmb Kadu 250 17 2.0 0.9
4 _Mange 150 12 6.0 0.6
8 Chichwa | 10000 15 7.5 0.3
| & __ Nilgiri 250 25 9.0 1.2
i Pimple 200 20 11.0 15
- 8 Wad 50 a5 12.0 1.04
9 . Badam 250 10 10.0 0.5
10 Bori 100 15 7.0 0.4
i A Jambul 100 15 110 11
=12 Ashoka 50 10 5.0 0.2
13 Sagwan 00 11 15.0 0.3
14 Fanas 25 a0 12.0 0.4
15 Babul 12000 30 4.0 03
Extra trees '
i6 which name s 1000 25 3.0 0.25
s X not known |
Non-Industrial Building
; . 5
I Service Building __ | 8 800.00 2 1600
] Civil Building 8 144.00 i 144 |
3 __Environmental Cell 8 432,00 . 2 BG4
4 Security Office i 24 300,00 1 300
5 Canteen 12 155.00 1 155
8 VI Lsection 24 2500.00 1 2500
i Building ]
7 WD dmnon 24 1250,00 2 2500
: Building
8 | Time Office Building _ 24 450.00 1 450
5 ﬁ.ﬂl‘r‘l-ll'-lis'fraﬂ\"E 2 1600.00 2 2000
Building -

EPE N LY . —— ———— e simiiegy
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3 K 660 MW Unit

Etectricity Generation Data

Apr-21 466 369 340 1194 |
May-21 468 472 426 1358
Jun-21 448 459 440 1344 B
Jul-21 390 365 357 1112
Aug-21 509 437 479 o 1424
Sep-21 428 374 380 1186
Oct-21° . 501 474 480 ) 1459
U Now-2l 554 541 531 1622
. Dec-21 577 571 538 1678 N
R T 555 541 502 1535
Feb-22 571 542 518 1631 B
MRS 578 558 456 1598 i

Fuel Cansumption Data

Unit- 8 Boiler

sumption Per Bonth
- fight Dissel oib{k

221306 212.829 .

179117 |  226.847 0 o

89230 604.370 235.92 -

220736 408.492 el IR

248394 329.11 14.1 -

181062 494.034 14.77 i -

249241 19.07 0 . = i
170504 326.93 45.34 B -

226916 434.28 38.3 -

248868 201.73 41.07 o = i
266249 106.15 0 =

234951 32.22 ] |

. Total Fuel Consumptios Pt Month

i Seni ROt riight Bidsef o kel

Aprad 158976 499.75 0 o

- May-21 - 186718 288.8 101.69

_ Jun-21 192969 281.04 71.17 4
Jul21 189270 582.195 36 -

- Aug-21 229659 181,46 39 -
‘Sep:21 131661 232.14 68.31 e -

_ Oct21 204259 161.62 34.85 - -

 Nowv2i 225727 174.24 0 = N
Dec21 152481 168.79 13592 ~ ]
Jan22" 263360 219.78 3531 3
Feb-22 199348 250.76 51.25 -
Mar-22 280137 11155 o -
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Unit- 10 Boiler
» L) [
: [ i . L)
| Apr-21 152584 982.64 41.669 -
May-21 227020 255.92 ] =
Jun-21 256404 40,03 0] LE
Jul-21 189910 1401.88 46.92 -
| Aug-21 234451 265.799 58.96 -
Sep-21 1850448 606,754 15 =
Oct-21 188784 277.65 52 -
Now-21 242770 16.72 0 -
Dec-21 262546 2.56 3] -
lan-22 265444 152.16 60.2 -
Febh-22 249743 4] 0 -
Mar-22 217984 323.78 123.08 =
DG Sat

. Light biesel ol (k1) Cottsymiption per
CURIRI0] - Spare

e M
- Booster Pump )

0

0

0

0

0 0 0

21 0 ] 0 0
Oct-23 0.350 0.300 0.350 0 0 . 0
_ Nov-21. 0 0 0 0 0 0
Dec21 | 0.200 0,200 0.200 0 0 0
Jan-23 - I - 0 0 o D
Feb-22 0.200 0,200 0.200 0.200 0 0
Mar-22 0.200 | 0200 0.200 0 0 0

Electricity Consumption Data

65715

May-21 £9.563
Jun-21 i 60,644

i e T _ 67.954
Aug2i ) 71522
Sep-21 58.11

| Oct-2t 67937
“Nowv-21 . 658,71
Dec-21 GB.297
Jan-22 73.788
Feb-22 66,524

[ Mar-22 77.815
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Transpartation Data

Vehicles used for Coal

Stansnstation HD‘T. 7 Diesel | i. 140
| Vehicles used for Fly Ash HDV 10 Diesel | 2 30| 9500
Vehicles used for Bottom Ash MOV 150 Diesel 225000 | 30 | 0
Vehicles used for Mill rejact s
. Vehicle used fnm:ﬁe; Raw LDV 2 Diesel 265 35
tEi I'I‘Sitl!l‘lll!- ; MDY 1 Diesel 225 ) 65
= 10 .
Ua?lide u!Ed for mill rej-aﬂt_, | MOV s Diesel g 1178
: 'd"ehldt u.wd furmiﬂ raj'ﬂ:t HDV LCE Diese| Nil ) 300
; _ 1 .
Vi vﬂﬁdmu:ud fur mJIt rejm:t _ HDV ) ficticat Diesal il 210
Vehicle used for mill reject HDV Hydra Diasel Rl 95
Faur Wheelgrs FRTLGE, 219 Diesel/
] : __ Petrol
Tm Whaelers 915 Petrol
Sewage Treatment Plant

- DAty related 16 Sewage Traatiient Blant:

W Total capacity of STP ' _ 0.04 MLD |
B o ' Population far which 5TP is designed? 3459 Persans
T [ MBBR, Tube Setther,
3 Type of treatment method provided? Dizsinfection System,
S ' - Filtration System .
: . Bar Screen Pit, O &
| Is there any priTan,r treatment provided? Grease Chamber |
s Inlet Flow rate {Design) 0.000405 | mifsec.
bl Inlet Flow rate (Actuai] 0.000405 | mi/sec,
7 Outlet Flow rate | D.00DAOS | mifsec
8 Inlat BOD ) " 300 mg/litre
SHfL. e Outlet BOD g =30 mefiitre
10 Inlet COD ) 400 mg/litre
g+ O Qutlet COD | =100 mg/litre
12 Sludge removal - :;ﬂ?;f;
13 Type of sludge (primary sludge/ semndar-,r sludge/ mixed sludge) . - =
14 Mode of disposal of treated wastewater (to river/ lakw’landfreused ete) Reused
15 Operational hours in a day 24 Hours |
16 Operational days in a year 365 days

Average Com;emmtlnn [m,u'wr o
Sk Al e Sept T Gl

Farameter
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. B

BOD (Dutlet) 73 |99 [ 66 | 69 | 56 | 59 | 83 | B7 | 58| 10 | 10 | 49
COD (inlet) 377.0 | 63.0 | 8.0 | 278.0 | 184.0 | 1380 | 1610 | 360.0 | 73.0 | 1633 | 835 [ 633
Con {D‘Lﬂlﬂt] 24 34 22 22 22 20 26 28 20 3z 32 15
Sludge Removal - — - -- - -~ -- - - - - -
Total Mitrogen [Inlet) - p - . iy - - - - = - -
“J“‘:g'l:tm’“”“ 062 (076|076 [ 062 | 084 | 076 | 070 | 061 | 084 | 078 | 078 | 084
Ammenical Nitrogen | BDL | 0.10 | 0.14 | 6oL | 80L | 042 | BOL | 80l | 034 | 043 |61 153

Effluent Treatment Plant

©i - Datarelated t0 Effluent Treatment Plapt i

1 Total capacity of ETP 14 MLD
2 Population for which ETP s designed? NA | Persons |
3 Type of treatment method provided? Primary & sémndarr
4 Is there any primary treatment provided? Yes
5. Inlet Flow rate (Design) 0.166 m*fsec.
B Inlet Flow rate [Actual) 0.162 mifsee,
7 Outlet Flow rate D.162 m’/sec.
8. Inlet COD o = mgflitre
9 Outlet COD 28.5 mg/litre
10 Sludge removal — gﬁ:‘;
Type of sludge (primary sludge/ secondary sludge/ mixed sludge) -
.| Mode of disposal of treated wastewater [to r_iverf ial:esﬁandfrem;i:etc} Reused
e Operational hours in a day 24 Hours
| '"“'E B Operational days in a year 365 days

BOD (inlet) 150 | 225 | 164 | 14.5 | 155 | 103 | 17.0 | 117 23.3 150
__BOD [Qutlet) 86 | & | 73 | 84 |104 |81 173 |87 | 70/ 120 120 | B9
- COD {infet) 47.0 | 68.0 | 51.2 | 47.0 | 49.0 | 33.0 | 53.0 | 373 | 44.0 | 800 | 820 | 54z
€OD {Dutlet) 8 | 26 | 24 | 28 | 24 | 26 | 24 | 28 | 24 36 36 23
__ Sludge Removal -- - it B - - = o s =
_ Total Nitrogen (Inlet) = =1 1 =12 o e - - =
"j*“;';&::}““" | o359 ) 064 104|050 | 112|064 067 |0 | 067 | 065 | 0852 | 0788
Ammonical Nifrogen | BDL | 0.11 | 0.25 | 0,30 | 047 | 6.41 | 8oL | 851 | 8oL | 65 [ 5355 [o.556
AC/Refrigerator Data
] 0 Ri
. CHILLERS 3 R-134a 30 o
SWAS LAB CHILLERS 3 R-i2a 40 20
ESPPAC 9 R-407c 60 30
CCR{SR. Dy.Mag) 2 : R22 -
CCR (Dy. Mag) 1 Ri2 -
CCR {Control Roomy} 4 - R22 -
LR . p] = A3z A
L&T OFFICE {0l Lak) 3 - | R22 -]
64
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. Tan - L] 0
coat Lab 1 - R32 -
1 R22 -
DG SET (C.H) 2 p R22 0 ]
CUP Regeneration 1 R22 e
I ; CW [P.H) SHE B - R22_ :
TTWR %1 - R22 S
oM Plant 2 — R22_ |-
WTP : 5 - 22 -
it AHP SWG 4 R2
e FOPH One day Tank 3 | R410a
AHP Control Room 2 - i g
s = - R2Z -
v [\ U8 RIO Room 2 e e -
el e 2 = A2z L
Lnh O e : - fid .
i UsRIORoom 3 : R22 ]
: kst - : - :
. CANTEEN - 1 - R22 =
T T Sk RapPERROOM. 3 - R22 -
Hmu-’s H.;H:IIR U9, FIRING FLOOR U10, AHP SWGR I
i i 3 R134A ;
BEIII.ERBASEMEHI'UEI“EHP ROOM 2 - R1344 -
. BOILER BASEMENT U10 ) 1] - L R134A i

Coal Handling Data

TaalGoal Handling {Tonnes/ o462
64866122

38093541

554394.15

£32373.7

567724.14

435465.8

609330.34

71897349

T25896.54

751660.9

e ranrm

F35053.37

854470.85

Plantation Data
: ?;@_p. JM-J,'“E:'

S:lEﬁtifjc. Marig

AHCommon Mame: |

1 | Bambusa bambas katang Native 19000 ? 10
2| Bambusa balcooa balcooa native 19044 ) 1 .83 |
3 | Bambusa Tulda tulda native 2000 2l 5.44 |
4 Bambusa Wamin wamin native 5000 2 3 4,22
5 : T. Clivert oliveri mative &00 - 10 4,88
5 “"mh:;?;:mm yelio bamboo native 2000 2 10 5.94
B R Gulmohar Native 3490 4 E] 7.5
8 Arjun Native 170 a | 3 7.5
9 Chakas Mative 20 4 E 7.5
10 Pimpal Native 130 4 3 7.5
11 Wad Mative 130 4 3 7.5
65
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Mative

12 Peltra Farm 180 4 3 7.5
13 Kadulimb MNative 310 4 3 7.5
14 Tibohia Mative 190 4 3 7.5
|. 15 B Chinch Mative 50 i El 75
16 Spethodia Native 50 4 3 7.5
17 Babkoud Mative 40 4 3 7.5
18 Aamba Native 90 4 3 7.5 |
19 __lambhul Mative 90 4 3 7.5
" 20 Karanjt Native 40 4 3 7.5
1o Badam Native a0 4 3 7.5
Bunkered Coal Data
¥ H ‘ LFE
p L3 E
Apr-21 | 1,52,584.000 | 11.73 | 44.47 18.78 2502 | 3,088 0.46 1.53
May-21 | 2,27,020.000 | 1333 | 39.52 1921 | 2793 | 3,375 0.41 151 |
| Jun-21 | 256404000 | 1674 | 3858 20.05 74.54 3,004 0.38 1.42
lul-21 | 189810000 | 1731 | 3641 21.33 2497 | 3,19 0.41 1.40
| Aug-21 | 2,33,451000 | 17.11 | 3534 22.27 25.28 | 33243 0.36 1.41
1p | 5ep-21 | 185543000 | 1818 | 36.21 19,40 2621 | 3,164 0.36 1.38
Oct-21 | 188784000 | 16.47 | 34.71 2043 2540 | 3451 0.45 1.50
Nov-21 | 242770000 | 1601 | 2t48 22.76 29.75 | 3615 0.38 .40
Dec-21 | 2,62,546.000 | 1645 | 3109 22.42 30.03 | 3557 0.40 1.41
Jan-22 | 2,65,444.000 | 17.30 | 3470 20.33 2767 | 3240 0.44 1.45
Feb-22 | 2,49,743.000 | 16.91 | 34.85 20.56 2769 | 3295 0.43 1.42
Mar-22 | 2,17,984.000 | 16,64 | 34.05 21,07 2824 | 34z 0.37 1,39
Apr-21 | 221,306.000 | 1216 | 3943 | 2151 | 26.89 | 3516 045 1.48
May-21 | 1,79,117.000 | 14.06 | 3621 21.53 2820 | 3610 0.40 1.46
o Jun-23 | B9,230.000 | 18.09 | 3572 71.19 2501 | 3174 0.45 140 |
o |21 | 220736000 | 17.14 | 3683 2131 | 2472 | 3,137 0.40 142
o] Aug21 | 248394000 | 17.09 | 3621 2148 | 2522 | 3172 0.40 1.40
g 1 Sep21 | 1.81,062000 | 1883 | 3837 20.11 2669 | 3255 0.32 134 |
Sl Det-21 | 2,49,241.000 | 1666 | 3462 20.40 2832 | 3,4%2 0.45 1.49
MNow-21 1,70, 504 000 15.23 057 23.05 30.05 3,696 D.3g 1.43
| Dec21 | 2,26916.000 | 16.29 | 30.60 22.63 3048 | 3645 0.43 1.43
Jan-22 | 248868000 | 1732 | 3383 | 2108 2791 | 3,388 0.42 1.43
Feb-22 | 2,66,249.000 | 17.23 | 3a.20 70.63 2794 | 3388 0.40 1.38
Mar-22 | 2,284991000 | 1656 | 3338 21.48 2860 | 3514 0.37 142
Apr-21 | 1,58.976.000 | 1205 | 4267 1932 | 2596 | 3226 0.38 1.76
May-21 1,86, 718.000 13.77 37.25 20,68 28.31 3,581 .38 1.44
| Jun-21 | 1,92,969.000 | 1811 | 3547 21.71 2471 | 3210 0.41 142
Jul-21 | 1,89,270000 | 17.16 | 3598 21.24 2460 | 3,127 D.38 140
Alg=21 2,25 595 850 16.91 36.66 21.47 24,96 3,138 0.41 1.45
o [ Sep-21 | 135734360 | 1840 | 37.09 19.13 2517 3,087 0.37 1.41
? [owz1 | 2,00758000 | ic38 | 343 | 3002 | 3572 3,389 D.44 147
Mov-21 | 2,25727.000 | 1578 | 31.27 22.80 3015 | 3,645 0.40 143
Dec-21 | 152,481.000 | 1631 | 30.33 22.75 062 | 3628 0.39 1.49
Jan-22 | 2,63,360.000 | 17.18 | 34.26 20,69 2787 | 3,286 0.40 1.44
Feb-22 | 1,99,348.000 | 16.96 | 34.74 20.34 2206 | 3322 0.46 141
Mar-22 2,80,137.000 16.66 33.80 21.36 18,18 3,462 0.39 1.43
SINE IIT Bombay Compony (EEPL) &é
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M&%habal Enviro Engineers Pvt. Ltd

PLOT NOS. 13,14,17,18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR, MAHARASHTRA, INDIA
Phone: 0712-2612162/2612212 email; nagpur@mahabal.com

TEST REPORT

"4

ReportNo. |ME-1878250829 | pate: 08.06.2025
ULRNo. | TC748725000010435F
| THE CHIEF ENGINEER, ) 'PONo. KTPS/4550023222/01038

;'ﬁddmss of Customer | MAHARASHTRA STATE POWER
;GE‘ER_«P.TW‘H COMPANY LIMITED,
Koradi Thermal Power Station Koradi, |
| Dist. Nagpur. (3X650MW)

|PO Date: 22.08.2024

|
|
|
4
1

|sample Ground water Sampling Done by | Laboratory
{Description /fType = I
Sar!wing Location |Borewell Mahadule |$amp1e 0L X 1 No. PVC Can
|Village | Quantity / Packing 1500 mL X 1 No. PVC Can |
| | 100 mL X 1 No. PVC Can
A S . L X1 No. Giass Bottle
i Date of Sampling 25.05.2025 i Date of Receipt of 29.05.2025
B e e ‘Semple e S imnpens s e
| Sampling Procedure |1S: 17614; APHAW Ed. 2023, msﬂ-ﬁ
| Date of Start of 20.05.2025 Daneulcampsstmaf BEUEEDZS
|Analysis o | Analysis i
Parameter | Unit | Resut  [MepodRefswecs
, ; ! | :
F *mee % 280 seWWEABEGS |
_1 nH o =1 75 . mwamm«a B
; !3 chhmmasman | mgh | BﬂL{Lﬂﬂ'ﬂﬂS} mmmmmm_ ?
; 4 Total Dissolved Sofids n'hgﬁl: 840 isuspatifal
5. TahrSmpendeds‘:_naE_______. mgiL | 7T |APHADenEd 2023 26400
6. cmmiaam] o - mgiL ]_ 26 mmwﬁu m_ﬁﬁﬂﬂﬂ;ﬂﬁ o
7. Suphate(@sSOJ | moh | 310 |AHAMELEZIOSOE
8 Nie(asNOy) moL S - Imwmmmm —
9 ) .Tntharmm[nsCacﬂa} oomgh | 424 | APHA 24% Ed. 2023, 240G !
0. immmmalfas{;ams} :‘-mgn. ¥ 5§12 [APHAQI“Ed 2028, 2308 B
11: [Phosphate Totol(@sPO) | molL | 0430 NHAMPESXAAKWPE
12, [|Fluoride (as F) mgn.f 050  APHAMMED 2023 4500F0
j_1§._ B _Dissuhad(}x]rgan | mgh 6.8 Amwammaac
|14 -Ebnhanﬁcalowgannmnﬁ mg/ll | 5.9 .mm;m«rm
e ,{3dnsr527'ﬂl s 4 o o Wby e
{15, |Chemical gxy“ggn_namm mgrL P zu mmamm
{16. |QilandGrease ngﬂ.' _EﬂL;Lum} 1530 Pt 39 2021 B
Reviewed and
authorised by
Page 10f 2
QFISALE/02
Issue No 03 o
Date 05.12.2019. Sagar Youl
Amd 03 Date Dy. Technical Manager
18.07.2023 Chemical Testing
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F_ﬁ“habal Envi

PLOT HOS. 13,14,17, 18, GRAMPANCHAYAT

iro Engineers Pvt Ltﬁk

BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR, MAHARASHTRA, INDIA

Phone: 0712~

2612162/2612212 email: nagpur@mahabal.com

TEST REPORT

‘Hepurt No.. ‘usqamzsaszg -  |Date: 06.06.2025 |
'ULR No.: | TC748725000010435F i
0. P | une | Resut  [MeodRswwce |
i | mgiL EJQL{LDQD.T} Irwmummm |
! . | Maharashira Enginesring Research Inslitule |
| S S . r S [GMMHMHM{LEPJ} fe2
18 Tu:an-qeusmmungen Imgl | o085 [APHA4MEd 2003, 4500NOrg8 _____;
Igs;._____ Sulphide (asS) | mgl | BOL (LOQ:0.05) APHA4%Ed 2023, 4500-6¢.0 |
-:_zqg__ | Cyanide (as CN) | mgn | BOL(LOQ:0.001) *Amweamza._@-cucus o
'21.  |Phenolic Compounds mg/l | BOL (LOQ:0.001) | APHA 24% Ed. 202, 55%0- B4 C ':
L . S, D—— !
2. Tmen | 652 rsmtpwa]m ) ]
123 JronfasFe) Imgn | 0185  (SMSPmaA9 e mmm
(4. ‘Manganese(asMn) | mgl | BQL(LOOOY) |SMRSPmzHE |
25, [Copper(asCu) _ | mgi_| BOL(LOG:0.01) Tﬁmcmama T
26.  Lead(asPb) L mail | am.:maum; BRBPatAE |
27, Zinc(eszn) mg.‘L_L 0035153002201 }
28 Amenic(asAs) | mgl | BQL (LOG:0.007) |1 30252y 2018 L
28.  |NickelfasN) | mgt | BoL@OQOOY) S¥PmzAw
30 Memury(ssHg) | mgh |BOL(LOQ:0000S) APHAMPESAIN2E
|31. Hg:mralam Chromium (as | mgi. | BQL (LOQ:0.02) APHAMELZAICR
132. | Chromium Total (as Cr) |r mglL | BOL(LOQ:0.01) | FSREE{P;IE‘}ZNE -
33 |[Cadmium(asCd) | mgl |BQL(LOG0.0027) S Me5 (P2 018 i
|34, |Selenium(ssSe} } mgll. | BAL (LOQ:0.01) usmgmmw i
135, | Vanadium (as V) mgll | BQL (LOGO.0T) |iS 305Pet2) 2018 E
END OF REPORT
Note: 1. BOL: Below Quantification Limit,
2. LOGQ: Limit of Quantification.
3. The result listed refers only to the tested sample(s) and applicable parameter(s).
4. This report is nol to be reproduced excapt in full, without the written approval of the laboratory.
5. Any complaint pertaining to the report can be addressed to mahabalreports@gmail.com
Reviewed and
authorised by
Page 2 of 2
QF/SALE/02
Issue No 03 T
Date 05.12.2019. Sagar Yeul
Amd 03 Dale Dy. Technical Manager

18.07.2023
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&% Mahabal Enviro Engineers Pvt. Ltd

PLOT HOS. 13,14,17, 18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORAD!, NAGPUR, MAHARASHTRA, INDIA
Phone: 0712-2612162/2612212 email: nagpur@mahabal.com

TEST REPORT

Report No. | ME-1676250500N  |pawe:0s082025
[ULRNo: |- ek N
[ﬁm_m;s | THE CHIEF ENGINEER, |PONo.. KTPS/4550023222/01038 |
| Address of Customer |MAHARASHTRA STATE POWER |PO Date; 22.08.2024 i
| GENERATION COMPANY LIMITED, !
’5’ Koradi Thermal Power Station Korad, | :
\ | Dist.Nagpur. {ﬂﬂﬂm B ' |
Sample Ground water |Smnplmq Done by | Laboratory |
|Description /Type | NIRRT, (P — _——
fSampimg Location  Borewell Mahaduls | Sample 110L X 1 No. PVC Can , .
o \.‘iﬂaga______ _ |Quantity /Packing 1500 mL X 1 No. PVC Can i f
ft}m of Sampling ;zs.ﬂs.znz& |Date of Receipt of ’29 06.2025
IS | Sample I ?
S&mpdmngedure _Ils_l‘.:m_a}jpi-mz_&*HEd 2&‘23 man-a L
| Date of Start of | 29.05.2025 | Date of Completion of i,us.ua.zuzs
Analysis | lAnalsis | e
|Sv.No. Parametor ,.ﬁ.'.'.'_f_'{qfiisf_.___M_f—____lw:j_'_'mwf e i
i Diseipline; Chemical - i i
:  Testing; Product Group: ‘ i
L Maeter(GroundWater) & = | N S S
4. Bioassay test |~ | Free from scute lethal |15 65621671
| - toicity |
| | | (100% Survival of |
! | Figh after first 86 |
§ hours in 100% water) |

?HVMGHMIHum (as Cr'¥) mga'L BaL LoQoot) .I_ _ ; _
END OF REPORT

Note: 1. BQL: Below Quantification Limit.
2. LOG: Limit of Quantification,
3. The result listed refers only to the tested sample(s) and applicable parameter{s).
4, This report Is not to be reproduced axcept in full, without the written approval of the Iaboratory.
5 Any complaint pertaining to the report can be addressed to mahabalreports@gmaill.com

Reviewed and
authorised by
Page 10of 1
QF/SALE/02 %Ifu’
Issue No 03
Date 05.12.2019. SagarY:
Amd 03 Dale Dy. Technical Manager
. 18.07.2023 Chemical Testing
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Iﬁhabal Enviro Engmeers Pvt Ltd

PLOT NOS. 13,14,17,18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR, MAHARASHTRA, INDIA
Phone: 0712-2612162/2612212 emall: nagpur@mahabal.com

TEST REPORT
ReportNo. |ME-1879250520__ 7 pae:0s0s2026 |
\ULRNo.. _|TC748725000010436F _J _ |
Nameand THE CHIEF ENGINEER, T ThONe.  KTPS/AS50023222/01038
Address of Customer | MAHARASHTRA STATE POWER ‘PO Date: 22.08.2024
tseum*nau COMPANY LIMITED,
f | Koradi Thermal Power Station Koradi, i
L |DietNagpur.GXSSOMM) _______ .
Sample | Ground water | Sampling Done h]r i Laborad.urll' i
iesophen i Type L. R ——
| Sampling Location |uag~m| Mahaduia ‘S&mn‘ua 1ﬂLx1N1:| ‘No. PVG Can =
: Village | Quantity | Packing 1500 mL X 1 No. PVC Can _
| | 100 mL X 1 No. PVC Can -;
B .  LX1No GlessBothe |
Date of Sampling | 29.05.2025 |Bate of Regeiptof  29.05.2025
B e e ' B ety |Sﬂﬂ1plﬁ AR - s S |
Sampling P\ PFDDEdufE IS 1?314 APHA 24" Ed 2023, 10808 P
Date of Startof | 29.05.2025 TDate of Competion of aanﬁznzs
Analysis \ Anaiyss |
TR E““_ T T
.E K]
1. Ce | 20 emweansns |
2 N 7.6 APHA 248 EQ.2023, 4500H+8 |
3. ijthtrnn (Residual) | mof | i' BOL (LOQ0.06) |APHAMEL 234500016 |
i.*!: ___|Toial Dissolved Solids | mglL ; 833 ﬁm;mmm s ool
5. |Totai Suspended Sclids ____;_n@;__j_ggl.:l.m's; mzmamm -
8. 'Gh_h'ﬂiﬁ.aiﬁ..‘&?!}__ o mgh | 127 (APHA24P Ed. 073, 45000 - 1
7. |Suphate (asSCs) I mgL | 415 nmwamwm ]
8. __Nm’:ﬂ{aﬁ"m imgh | 349 _____IWWEM#MB o
B TWHﬂfﬂﬂmiﬂml _mgl | 464 APHA 24% Ed. 2023, 23400 -
1. .._‘N'*'n‘.'.'_“El_'_Tﬂ'ﬂ'fﬂﬁC“mﬂ omgh | G24  |APHARPEAABBNE 00
11, |PhaspheleTotal(esPOy)  mglL | 0165 |APHAMPES 2008 &SI0PE i
2. |Fuorde(ssF) | mgl | 055 | APHADEd.20034500F.0 e
13.  |DissovedOxygen | mgl | 6.7 | APHAMEd 2023,45000.B5C
14. | Biochemical Oxygen Demand | mg/L | 42 IS 3025 [Part 44): 2023
| ety f ] | _
15. |Chemical Oxygen Demand | mgll | 6 APHA 247 Ed. 2003, 52208
16.  |OlandGrease | mgl | BQL(LOQ:) |SMspatdpn |
Reviewed and
authorised by
Etgln of 2
FISALE/?
lssiue No (3 M
Daates 05122019, Sagar Yeul
Arnd 03 Date Dy. Technical Manager

18 .07.2023 Chemical Testing




(3

Sr.l'lu.lgarlmnnr “___ | Unit ___*Ruuﬂ__._ iwm 3%,

(17.  |Free Ammanis mgl | BQL(LOG0.1) |rmwmmwauwwmm

| | Maharashira Engineering Ressarch Institute
R — [mduwmrum} 1962 B

1220 o

Mahabal Enviro Engineers Pvt. Ltd.

PLOT NOS. 13,14,17.18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, RAGPUR, MAHARASHTRA, INDIA

Phone: 0712-2612162/2612212 email: nagpur@mahabal.com

TEST REPQHT

!Lﬁe;'mr't'm \ME-1879260529 © Date: 06.05.2025

[ULR No: | TC748725000010436F

-1a —ITqupldahmng-m | mot | 1.01 1%24!-512023%”&93 ]
LE-.. 1SHlphﬂa{assr I ma BQL (LOG:0.05) | APHA 24® Ed, 2023, 4500-5-C, D |

[

_._ L F PIRFL T Ty ¥ F

120 |Cyanide(asCN) | mgl | BQL (LOQ:0.00%) | | APHAZIMED, 2003, SODON,CBE

21, |Phenolic Compounds mglL | BQL (LOQ.0.001) amwen 207, 5520-B4 C |
| |(esGeHeOH) _ A R .
2. | |Fmdnissum-d5uﬁds mgil | 76 Lsamsmmw:m ]

'E_s_ in:hn {as Fa:l A
24. |Mangm£asMn} -

25, |Lead(@sPb) _

T T S

 lmgn . o003 mmﬁ[mz}mﬁ .
mgl | 0036 (SHSPatZ 0 :
__[Copper(@sCu) | mgl | BOL(LOQOOY) |SMSPaRAE ]
| mgl | BQL(LOQ0.008) SH(PaiZame
| 00T Swespatzam N

|2‘r. Zinc (as 2n)

28 Amenic(ashs)
Nickel (asN)

_|Mercury (asHg)
Hexavaient Chromium {as

Cre)

L]
?.%ié

BOL(LOQ0.007) iSePmZi2os i
BQL (LOG:0.01) LIEMPBHEE 219 '
BOL (LOQ:0.0005) | APHA 26 Ed. 2000 31128
8L (LOQ:0.02) ﬁmmmm.ma-a

8
Pr

Cadmium (as Cd}

| BaL(oaoon swmpenaAe
BOL (LOG:0.0027) | 13026 (Part2) 2018 ’

29,
30
3
;.‘-’:2_,; Chromium Total (as Cr)
33
34

 Selenium (as Se)

| BQL (LOQ0.01) 183025 (Part 2) 2019

35, |Venadium(asV)

| - L

jﬁ%%é“éﬁ

0010  [suspmzaore

END OF REPORT

Note: 1. BOL: Below Quantification Limit.
2. LOQ: Limit of Quantification.
3. The resull listed refers only to the tested sample(s) and applicable parameter(s).
4, This report is not to be reproduced except in full, without the written approval of the laboratory.
5. Any complaint pertaining to the report can be addressed to mahabalreports@gmail. com

Pape 2 of 2
QF/SALE/D2
Issue No 03

Date 05.12.2018.

Amd 03 Date
. 18,07.2023

Reviewed and
authorised by

Sagar Luf

Dy. Technical Manager
Chemical Testing
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&4/ M%habal Enviro Engineers Pvt. Ltd
ER%

PLOT NOS. 13,14,17,18, GRAMPANCHAYAT BOKHARA, CHHINDWARE ROAD, KORADI, NAGPUR, MAHARASHTRA, INDIA
Phone: 0712-2612162/2612212 email: nagpur@mahabal.com

TEST REPORT

ReportNo: |ME-187925052N Dt 06062025 |
ULR Nat.;_ = 1 e =
Name and  THE CHIEF ENGINEER, \PONo.. KTPS/4550023222/01038 |
 Address of Customer | MAHARASHTRA STATE POWER |PO Date: 22.08 2024 |
GENERATION COMPANY LIMITED, | !
! Koradi Thermal Power Station Koradl, ! '
Dist. Nagpur. (3XESOMW) P s
 Sample | Ground water Samplhg Dum.- b-,r ;Labnmtnrr
 Description / Type | o R [ e oot g
Sampling Location Dugwell Mahadula ISampie 1ﬂL X 1 No. PVC Can '
AN Vilage . |Quantly/Packing S00mLX1No.PVCCan |
Date of Sampling | 28.05.2025 'Date of Receipt of za 05,2025
. I __|Sample T == _—_
.Sampling Fm:;e-dura i Is: 1?614 AF_H&E#“ E_a_z_ez_a 1DEJJ=E L .
Date of Start of 20.05.2025 | Date of Completion of |08.06.2025
?.".’E’.‘?‘?l?_’_’!%_________! . m?“ e e e S e e

—— R .|-—--—- ey B et SRR P

- Freg fom acute lemat Emlﬂﬂ

i m :

i (100% Survival of |

| Fish afier first 86 |
| hours in 100% water)

g . e ey

2. Trivalent Chromium (ss €r) | mgl | BQL(LOQ:001) W WUSAPAVSS |
END U'F REPORT

Note: 1. BOL: Below Quantification LimiL
2. LOQ: Limit of Quandification.
3. The result listed refers only to the tested sample(s) and applicable parameter(s).
4. This report is not to be reproduced except in full, without the written approval of the laboratory.
5. Any compisint pertaining to the report can be addressed to mahabalreports@gmail.com
Reviewed and
authorised by
Page1of1
QF/SALEI2
Issue No 03 .
Date 05.12.2018. Sagar Yeul
Amd 03 Date Dy Technical Manager

16.07.2023 Chemical Testing
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Mahabal Enviro Eng

ineers Pvt. Ltd.

PLOT HOS. 13,14,17,18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, HAGPUR, MAHARASHTRA, INDIA

phone: 0712-2612162/2612212 email: nagpur@mahabal.com

TEST REPORT

‘Report No.. | ME-1681250529 'Date: 05.06.2025
\ULR No.: Tcmmuuummaaf B
'Name and "I THE CHIEF ENGINEER, " PONo. KTPSMES0023222/01038 |
| Address of Gustomer | MAHARASHTRA STATE POWER PO Date. 22082024 ;
| GENERATION COMPANY LIMITED,
' Koradi Thermal Pawer Station Koradi, ;
fariis Dist. Nagpur. (3X660MW) S . —
| Sample !Grnmct water —‘Smpﬂng Dona by iLsh-cwatm‘f :
| Description / Type | , _ | 5 T— .-
Sempling Location  Dugwell Koradi  Sample 110L X 1 No. PVC Can
Village \Quantity / Packing | 500 mL X 1 No. PVC Can
| : | 100 mL X 1 No. PVC Can
Lo s i, & (- . iL X 1 No. Giass Bottle
Date of Sampling :zs.us.auzﬁ Date of Receipt of izg.uszms
o e (e -
Samp@mmmum _I'rS 17614; nPHAz-:mEu 2023, man-s - N
' Date of Start of | 20,05.2025 Date of Gompletion of  |08.06.2025 i
|Analysls | Analysis o |
SrNo.lParameter | Unt | Result BdRewcs
; ; .
|1. Temperatwre | C -  APHADIES.X 2202508
2. eH sk 77 mwawﬁmﬁw _
3. FreeChiorine (Residual) | mglL | BQL(LOQ'0.0S) APHA® EQ 2009, 45001G
|4, |Total Dissolved Salids l.".\ﬂ!'-'—. B4R 153025 (Pa 1512023 -
|6, [Total Suspended Solids. | mglt | BOL(LOQS) [APHAZ4Ed 2003, 25400 o
ig. Gmunde {asCl) I mgl | 595  APHAJPEd 2023 4500-CIB
e Sﬂ'mmml ....... | mgi. 946 WWE&WHW%{
o Nwae(esNOy | mgl 233 AAZELAZA0N0S
9. Tmmmnmcacm} | mglt 354 | KPHA 24" Ed. 2023, 2340-C
10, Amalinsty“f‘u_lﬂ;_[_aat:aﬁt‘:h] | mgit. | 312 APHAGED 05,2000 !
11, |PhosphateTotsl(ssPO) | mgh | 0707 |APHAZONES 203 MSOPE ]
12.  [Fluoride(asF) | mgf | 054 APHA 4% E4. 2023, 4500FD
13, DissovedOxygen | mgh | 6.7 | APHA 20 E4. 2023, 45000, 3 4.C
'14,  'Bioghemical Oxygen Demand | ngL 5.2 ’.FS!HE[PMH]:EQ?‘&
L. |[(Bdays27C) B N S
15, Chemical t:lxyrgan Damand ; m_g.-‘L 17 | APHA 24 E4. 2023, 5an8
16.  |Oiand Grease | mglL | BQL(LOQ:) 153025 (Pat 9] 221
Ha\riwwaciand
authorised by
Page1of2
QF/SALE/02
Issue No 03 =3
Date 05.12.2019. Sagar Yeul
Amd 03 Date Oy. Technical Manager
18.07.2023 Chemical Testing
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Mahabal Enviro Engineers Pvt. Ltd

PLOT HOS, 13,14,17,18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR, MAHARASHTRA, INDIA
Phone: 0712-2612162/2612212 email; nagpur@mahabal.com

TE PORT
Report No,. |ME-1881250629  Date: 08.06.2025
|ULR No.: | TC748725000010438F N
v No. Parameter CUnit | Result  MebodRemes
'47.  Free Ammonia mg/.  BOL (LOQ.0.1) | Test Procedures for Water and Wastewater
| Mahareshira Enginesring Research instifute
I i i | Government of Maharashira (MERI). 1982 &
18 Total Kjeldahl Nitrogen mgl | 140 APHAZA"Ed 200 4500N OB i
19.  Sulphide (as S) | mgi | BOL(LOQ0.05) APHA 24" Ed 2023, 450-5-C.0 |
20. | Cyanide (asCNj mg/L  BQL (LOQ:0.001) APHA 245 Ed 2023, 4500.CN, CaE ;
21. | Phenolic Campounds mg/.  BOL (LOG:0.001)  APHAZ4" Ed. 2023, 5530-BA&C !
_ (as CHsOH) ek . . S —
22 Fixed Dissolvad Salids o mol 422 IS W25 (Part 182022
Preduct Group: Residues in |
23, lron (as Fe)  mgll | 0081 |15 3025 (Part 2] 2018 4
24, Manganase (as Mn) o omalt EQL (LOQ:0.01) | I153026(Pen 2) 2013 ‘
25, Copper (as Cu) . mgll - 0.014 ':IEHEHMZ}HIB_ . i
28 Lead{asPb) r— ngL | BOL (LOQr0.008) |153025(Pat 2} 2018 L
27 Zinc (as Zn) | mgll. { - 0o31 B WESPaZat ’[’
28, Arsenic (as As) | mglL . BOL (LOQ:0.007) |15 3025(Pan 2): 2019 B B
28 Nickel (as Ni) | mgll  BOL (LOG0.01) 15 3025(Part 2j: 2019 -
0. Meroury (asHgl _mgh ¢ ML{Lmumu&: wwmmahm ) i}
31. lHexw&i&nt Chromium (as | mgil | BOL(L0Q:0.02) | APHA 24% Ed 2023, 3500-Cr-B |
i L S . . e
2. Chmmmm Tﬂ'!“ ‘u’a’ Co .| fi*wl_‘_m'- (LOQ0.01) ISHNBPat Ay —!
33 Cadmium (as Cd) | mglL |BOL (L0Q:0.0027) |15 3025 (Part2) 2016 I
34, |Selenium (as Se) . mgll  BOL(LOQ:0.01) (5305 (Part 2) 209 _ i *
35, | Vanadium(as V) omgll | 0012 [SHSPat2 N8
END OF REPuRT
Note: 1. BOL: Below Quantification Limit.
2. LOG: Limit of Quantification.
3. The result listed refers only fo the tested sample(s) and applicable parameter(s),
4. This report Is not to be reproduced except in full, without the written approval of the taboratery.
5, Any complaint pertaining to the report can be addressed to mahabalreports@gmail.com
Reviewed and
autharised by
Page20f 2
QFISALE/N2 1718
Issue No 02
Date 05.12.2019 Sagar Yeul
Amd 03 Date Dy. Technical Manager
18.07.2023 Chemical Testing




__ | 224
Mahabal Enviro Engineers Pvt. Ltd.

PLOT NOS, 13,14,17,18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR, MAHARASHTRA, INOLA
Phone: 0712-2612162/2612212 email: nagpur@mahabal.com

TEST REPORT

'Report No.. | ME-1861250529N = _ Dale 05.06 2025
|ULR No.: |- )
'Name and  THE CHIEF ENGINEER,  POMNo. KTPS/4550023222/01038
Address of Customer  MAHARASHTRA STATE POWER PO Date: 22.08.2024
| GENERATION COMPANY LIMITED, '

| Koradi Thermal Power Statlon Koradi,
S |Eﬁlt . Nagpur. (3X650MW) B
IS«HI'ITHB | Ground water Sampling Done by ' Laboratory

|Description /Type | i =
' Sarnpling Location ?Dugwan Koradi Sampie wt.mm PVC Can
. ivikage  Quantity / Packing .mmmmwr:;can
|Date of Sampling  29.05.2025 Date of Receipt of 20.05.2025
Sample | e
Smwﬁngmeﬁum _'t5 1?514 ﬁPHAH“jIIT:p 2023, 105&-5 o
' Date of Start of '29.05.2025 Date of Completion of | 06.06,2028
Anahsis | N
SeNo.Parameter | Unt | Resut |MefhodRelewco
' ' Discipline: Chemicai 5 ' I
Testing; Product Group: | :
Water (Ground Water) !
1. Bioassaylest | Free from acute lethal asssazmn
! toxicity
{100% Survival of
Fizh afler first 86
_____ R | hours in 100% water) | -
2. T_r_ira#mtmumlum{ﬂl:r“} ‘mgll | BOL(LOQ:0.01)  WUSAPMWSS

END {IF REPORT

Note: 1. BQL: Below Quantification Limit
2. LOG: Limit of Quantification.
3. The result listed refers only to the tested sample{s) and applicable parameter(s).
4. This report is not 1o be reproduced except in full, without the written approval of the laboratory.
5 Any complaint partaining fo the report can be addressed fo mahabalreporis@gmail.com
Reviewed and
authorised by
Page1oft
QFISALE2
issue No 03 -
Date 05.12.2019. Sagar Yeul
Amd 03 Date Dy. Technical Manager

18.07.2023 Chemical Testing
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" Mahabal Enviro Engineers Pvt. Lt :
PLOT NOS. 13,14,17,1D, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORAD!, NAGPUR, A, INDIA
Phone: 0712-2612162/2612212 emall: nagpur@mahabal.com
TEST REPORT 1
ReportNo. 'ME-1880250829  Date: 08.08.2025 |
'ULRNo.  TC74B725000010437F e

| Name and ITH-E CI-HEF EHGIHEEH

ﬁddress of Cuslomer | MAHARASHTRA STATE POWER
|GEHEHATIGH COMPANY LITED,
| Keradi Thermal Power Station Koradi,
nht Nagpur. (IX6E0MWY)

S
PO No.: Krb'aidmzm'zmnh& ‘
PO Date: 22.08.2024

- |
|

"S&rnplam ' 'Ernund water Sampﬁr;ﬁ Done b br | Laboratory - 1
Description/ Type | b ]
‘Sampling Location | Borewell Koradi | Sample | 10L X 1 No. PVC Can |
| Village | Quantity / Packing | 500 mL X 1 No. PVC Can I
: 1100 mL X 1 No. PVC Can
. e = o WXiNo GiessBottle
Date of Sempling  |29.05.2025 Date of Receipt of 129.052025
N (Sample | .
Sampling Pmcadura ns 17614; APHA24'1 Ed. zar:ea mee»a T
Date of Start of 29.05.2025 Date of Complation of |naua,zuzs ;
Amalysis | |Analysis 1 N S
St.No. Parameter | Un#t | Result  |MohodRelwene |
| Discipline; Chemical | i ] |
:L. i : i- i :
. Water{GroundWater) ' | N L s R s T
1. Tempersture D - T [APHADMOEd 2023,26608
2 '__pi-!_____ R C o 77 ) gmwm.mmma N
3 _Fmeﬂhh:mtﬁasma!} L omgt | amn.omuus; lmmmmms S
4 Total Dissoived Sofids IrngrL 585 ISMs(Pmemm ]
- 5. TotslSuspended Solids | mglL | BOL(LOQ:S) | APHADINES 22,2500 ]
6 Chiorde(ssCh) | mgL | 710 | AMANECXZANGE |
7. Sulphate (as SO« | mglt | ______;3_.5_____ mwazmmm B
8 ‘ithuaha{asND:} B _iomgll | 333 | APHAME. 2023, 4500-N05 B ]
8 Total Hardnsss[aal:al:ﬂu} rngJL i 308 |wmm_@’,’ﬁc___ - 1
10, |Alkalinity Tolal (25 CaCOs) | mgl. | 328 |APHAZMEd 20232308
1. PhosphateToiel(as PO | mgll | 0376 APWANMNEQ 03 00PE |
12, Fluoride (asF) i"‘ﬂf'- o6z immmmwn lu
13, Dissolved Oxygen j_mg@_ | 87 mwmmmqu_c_ ____________ |
14, Blochemical Oxygen Demand = mgiL | 49 1S 3025 (Parl 44); 2023 %
- @days2ro) ol
15. | Chemical OxygenDemand | mol | 18 irnmwmmza,m -
16.  |OltandGrease | mgh | Bﬂl.{Lmﬂ |15 3025 (Part 38): 2021 i
Reviewed and
authorised by
Page 1 of 2
QFISALEIN2
Issue No 03 ”~
Date 05,12.2015. Sagar Yeul
Amd 03 Date Dy. Technical Manager
18.07.2023 Chemical Testing
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\U Mahabal Enviro Engineers Pvt. Ltd

PLOT NOS. 13,14,17,18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORAD], NAGPUR, MAHRRASHTRA, INDIA
Phone: 0712-2612162/2612212 email: nagpur@mahabal.com

TEST REPORT

Report No.:  ME-1880250529 Dale: 06.06.2025
(ULR No.:  TC745725000010437F

| Unit | Result |Method Refersnce

17. | Free Ammonia ’ mg/ll.  BQL (LOQ:0.1) Tﬁlﬁmﬁmrulhfmwwm
- | Maharashira Enginsering Research Inslitite
——-—J..,.._. e e P I A Tl e St L . Govemment of Meharashira (MERY). 1932
18, [TolsiKjeldahiNirogen | mgl 106 APHAZ4NEG.2023 4500N0q8
19, | Sulphide (a5S) ' mall | BOL(LOQ:0.05) APHA2S" ES. 2023, 4500-5-, D
20.  [Cyanide(asCN) | mgi  BQL{LOG:0.001) APHA24® Ed 2023 4500-CH.C4E
21, Phannhccnnwunda ‘ mgl. | BOL (LOQ:0.001) APHAZ®Ed 2023 5590-B4C
R L A (N SIS e
'22 .Fhaﬁﬁmlvedﬁol‘rds ; mgil. | 450 153025 (Pat 18)2022
L] |
23 |WonfasFe}  mgL 0071 IS¥5Paas i
24, ;M&nganm{nﬂdn} B 1 mgh {HJEE CIS025Pa 2 2018
28, Copper{asCu) ML L mummam:- SWsPaRDY ]
26 Lead (as Pb)_ ‘mglL. | ﬁm.{mnnuna} 153005 {Pact 2) 219
27, Zinc{asZn) . Lmgt . 0058  ISAOSPet8
28 Assenic(ssAs) | mglL | BQL[Lmum?} |15 3025{Part 21 2013 i
20. kaai{asﬂi} o I*ﬂgﬂ. |_BOL(LOQ:0.01) |IS305{Pat2y 2018 B

30, Mercury (asHg) | mgiL aaumnum;'wawzﬁ 2023, 5112:8

3. 'mmmcnmmmtm | | mgn | | BOL (LOQ:0.02) |mwammw
Ehaw_z';:“mmﬁ" um Total (as Cr). 5 | mglL | lEﬁL{LﬂDﬂﬂﬂ SNBEaRwe
133, Cadnﬂurn{as(‘-d}— | mgn BQL {Lmuﬂmnﬁm;@_gp_m;wg_

|34, Selenium(asSe)  mglL  BOL(LOQ:0.0Y) |SI2SPa1zAe _
135.  Vanadium(ssV) | mgl I__ _ 0ot (S NusPaiz) 2019 -

END OF REPORT

Mote: 1. BQL: Below Quantification Limit.
2. LOGQ: Limit of Quantification.
3. The result listed refers only 1o the tested sampie(s) and applicable parameter(s).
4. This report is not to be reproduced except in full, without the written approvat of the iaboratory.
5. Any complaint pertaining to the report can be addressed to mahabalreports@gmail.com
Reviewed and
authofised by
Page 2of 2
QF/SALE/02 W
Issue No 03
Date 05.12.2019. Sagar Yeul
Arnd 03 Date Dy. Technical Manager
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&7 Mahabal Enviro Engineers Pvt. Ltd.

PLOT NOS. 13,14,17, 18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR, MAHARASHTRA, MDIA

Phone: 0712-2612162/2612212 emall: nagpur@mahabal.com

TES PORT
ReportNo: |ME-t3go2soszeN _|Date: 06.06.2025
ULRNo: - I e
‘Nameand | THE CHIEF ENGINEER, [PONo. KTPS/4550023222/01038
| Address of Customer | MAHARASHTRA STATE POWER *PD Date: 22 08 2024
GENERATION COMPANY LIMITED, !
Koradi Thermal Power Station Koradl, ;
i ) | Dist. Nagpur. (3XB60MW) I - e
| Sample ' Ground waler | Sampling Dane by Laboratory !
Description / Type | | — S _
Samplmg Location | Borewell Koradi ;sme 10L X 1 No. PVC Can :
\Vilage e RN Poceny SOOI X1No.PVCCan
| Dale of Sampling 120052025 'Date of Receiptof | 20.05.2025
_____ . Semple | B
Sampllng Prnmdure IS, 1?514 FPHAEA"E:I 2023, 10808 S o
Dale of Start of | 29.05.2025 ' Date of Completion of | 08.06.2025
Analyss | Anslysis ' e
Sc.Mo.Parametr | Umk | Resukt WebodReweee |
! f : : i
| leiw | | |
, . Water (e N . e e ]
i1 Bicassay lest ! - Fmeﬁ'ﬂmmmhﬂh IS E582-1071 |
i . - oxieity , |
: (100% Survival of | {
' | . Fish after first 968 | '
3 I ... . housini00%watery:
2. TrivalentChiomium (s Cr) | mglL | BQL{LOQ:0.01) | WISAPIASE o
EH’D OF REPORT
Note: 1. BOL: Below Quantification Limit.
2. LOQ: Limit of Quantification,
3. The resuit listed refers only to the tested sample(s) and applicable parameter(s).
4. This report is not to be reproduced except in full, without the written approval of the laboratory.
5. Any complaint pertaining to the report can be addressed to mahabalreports@gmail.com
Reviewed and
authorised by
Page 1 of 1
QF/SALE/2 -
Issue No 03
Date 05.12.2019. Sagar Yeul

Amd 03 Date

18.07.2023

Dy. Technical Manager
Chemica! Testing
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Mahabal Enviro Engineers Pvt. Ltd

PLOT WOS. 11.1#,1'-",1.!. GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADH, NAGPUR, MAHARASHTRA, INDIA
Phone: 0712-2612162/2612212 email: nagpur@mahabal.com

TEST REPORT

ReportNo. ME-1862250529  Date; 06.06.2025
ULR No: _Tcrqa?zﬁnmm_qq:sQF
‘Name and | THE CHIEF ENGINEER, PONo- KTPSM4550023222/01038
Address of Customer  MAHARASHTRA STATE POWER PO Date: 22.08.2024
GENERATION COMPANY LIMITED, '

Koradi Thermal Powar Station Koradi,
'mll:. . Nagpur. (3IX660MW)

Sempe  |Groundwater  SamplingDoneby | Laboratory
|Sampling Location  Borewell Nanda | Sample 110L X 1 No. PVC Can
I Vilage | Quantity / Packing | 500 mL X 1 No. PVC Can
; 100 mL. X 1 No. PVC Can

A I _ 5 _ 1Lx1ﬁa Glass Botlle
Date of Sampling -29.{:5.2&25 Date of Recsipt of 129.05.2026
| Sample P TY Pe
Sampling Procedure .|s 17614, APHA 24% Ed. 2023, 1060-8 _ e
Date of Start of 20.05.2026 DateniCompbetbnuf | 06.06.2025 '
(Analysls ; 1 SRR RS =
SrNo.Parameter | Unit | Resul  MetodRemers

‘Discipling: Chomical | .‘=

 Testing; Product Group: | ’:
A Temperatwe | °C_| 300 APHAMEA NS
2. pH - 14 APHA 26 B 2023, 4500-HB
3. |Free Chiorine (Residusl) | mgll | BQL (LOG0.05) J_Aﬁﬂﬁ.mﬁdmﬂdﬁcﬂ-uﬁ

4. |TowaiDissovedSolids | mgl | 866 SNSPmiBiam
.5 |Totsl Suspended Sofids | mgll. | BOL(LOGHS)  APHAZ4™ Ed 2023, 25400

Eﬁ:..._.____iﬂhh“‘?ﬂ{“c“ _omgt | 4 W“‘Eﬂ-iﬂm@ﬁﬁ"_’_m 2

7. |Suphale(@sSOq | mgl | 203 |APHAZIE WOASDSOE

8. 1N|Ira'ta{ashl0:} | mgh | 32  [APHADMMEd 2023 4500HOnB

ig_.“ [ Total Hardness (as CaCOs) | mglL | - 504  APHA 24 E. 203, Z360.C

10 |Alkalinity Total (as CaCOs) | mgll 362 APHASES 200, 20208

(1. |Phosphate Total (as PO | mglL ___9_215____*%?!“_5”“5'3!5‘”?_5 S

12, |Fuoride(asF)  mgl | 0.48 | APHA 24# Eg, 2023, 4500F, 0

13. | Dissolved C Oxygen . mglL 66 (APHA24% B4 2023, 83000, B8 C

14, Bimhemcaiﬁxrgm Demand mafL 68 IS 3025 (Part 44); 2023

L (3days 27°C) | [

15, Ehmﬂr.alﬁmgenbamﬁ rnga‘L - _mnwmmma

6. [OlandGresss  mgl  BOL(OQ1Y) [SuBPmmmn
Reviewed and
authorised by

Page 1of 2

QF/SALEI0? d

issue No 02

Date 05.12.2018, Sagar Yeul

Amd 03 Date Dy. Technical Manager

18.07.2023 Chernical Testing
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@ Mahabal Enviro Engineers Pvt. Lt%f

PLOT HOS. 13.14.17.18, EMFAHGH#ET BOKHARA, CHHINDWARA ROAD, KDRADI, NAGPUR, MAHARASHTRA, INDIA
Phone: 0712-2612162/2612212 email: nagpur@mahabal.com

TEST REPORT

ReportNo: ME-1882250520  |Date06.06.2025

ULRNo. |TC74g72600001043F |

[ unt | Result |Methos odRutenees

_ mgil. | BQL {LOQ:0.1) | Test Procedures for Walsr and Waslewater .
| ; | Maharashira Enjineering Research Institute f

| [ Govemment of Wohorashlra (WERI: 1092

} B A | . —— —
18 |TotalKjeldahi Nitrogen | mgil (218 APPAMCEA N 400NOgS

18 }%@m@ (as §) | mgh | BOL(LOQ:0.05) APHAMME 2073480-5C0 |
2. [Cysnide(asCN) | mgl |BOL(LOQ:0.00T) APHAZEL 225 OCNCRE |
21, Phenolic Compounds | mglL | BOL (LOG:0.001) |APHA 249 Ed. 2023, 6530-B& C
L. [fesGHOH) . M .
22 |FhedDissovedSolids | mgl | 510 isaaspatgan -
S e S I
2. onfesFe)  [mgl | 0081 sxespmzan |
26 Mangensee(enMe)  mol | 005  iEMSpenan 00 |

25 Copper(esCul | mgl | BOLAOQOOY BRSPmAAS
26 lesd(sPb) | mgl  BOLUOQOO0S) SuspmaWe |
! mgll . 0057 [IS3R5PatZ:Xig

| BOL (L0Q0.007) S X2PaZ 2019

—

2. MNckel(@sN) | moh  saLpoaoon lswsemzaw
30, Mercuy(asHg) | mgA  BOL(LOCI0.00DS) APHAZMEL2E, 128 o]
a E'E‘:’;}ﬂ”m“'m“m‘* | ML BOL(LOQ002) APKAZNES 220 900-C8 |
! - S S S e er
2 ChvomumTomi(asC) | mgL | BQL(LOQOON |S¥mPmmE

33 [Cadmium(@sCd) | mgl BOL(OQOO0ZY) SXsPaza
34.  |Selenium (as Se) _mgll. | BQL (LOQ:0.01) |193025 (Part2) 201 | |

Lmo | 0013 swspmzas |
END OF REPORT

35 |Vanadium(asV)

Hote: 1. BOL: Below Guantification Limit.
2, LOQ: Limit of Quantification.
3. The result listed refers only to the tested sample{s) and applicable parameter(s).
4. This report is not to be reproduced except in full, without the written approval of the laboratory.
5. Any compiaint pertaining to the report can be addressed to mahabalreports@amail.com

Reviewed and
authorised by
Page Zof2

QFISALEM2 i
Issue Mo 03
Date 05.12.2019. Sagar Yeul

Amd 03 Dale Dy. Technica! Manager
18.07.2023 Chemical Testing




12Zé S,
¢ Mahabal Enviro Engineers Pvt. Ltd.

PLOT KOS, 13,14,17,15, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR, MAHARASHTRA, INDIA
Phone: 0712-2612162/2612212 email: nagpur@mahabal.com

TEST REPORT

Report No.: |ME-1882260529N __ Date0506.2025
ULR No -
Nameand  |THECHIEF ENGINEER, |PONe: KTPS/M4550023222/01038 |
|Address of Cuslomer MAHARASHTRA STATE POWER PO Date: 22.08.2024 =
| | GENERATION COMPANY LIMITED, _;
| Koradi Thermal Power Station Koradi, f
N | Dist. Nagpur. (3X680MW) | —— :
| Sample Ground water Sampling Done by | Laboratory
Description/Type | | o
'Sampling Location | Borewell Nanda | Samgle 110L X 1 No. PVC Can
 |vilsge  |Quantity/Packing .IﬁmmLx1 Mo. PVC Can
Dateof Sampiing | 29.06.2025 Date of Recsipt of |zg 05,2025
_______ R L A
.sam-pling Frmedwe |t$_ 17614, &PHAH" Ed. 2023, 1060- 1nﬁﬂ~B o
| Data of Start of |28.05.2026 | Dats of Completion of | 08.08.2025
’ . |Analsis . S .
[unie | Resut  [Metod Rebaco
[
oo fossees s
- |Free from acute lethal | &S 85824871
toxicity |
. i (100% Survival of |
Fish after first 49
______ | |hours bn 100% water) | i
|2 Tnvaiant Chromium (as Cr®) | mglL | BQL(LOQ:.01) | WISAPMWSS

END OF REPORT

BAQL: Below Quantification LimiL

LOG: Limit of Quantification.

The result listed refers only to the lested sample(s) and applicable parametear(e)

This report is not to ba reproduced except in full, without the written approval of the laboratory.
Any complaint pertaining to the repod can be addressed to mahabalreports@gmail. com

R

Raviewad and

authorised by
Page 1 of 1
QFISALENZ
Issue No 03

Date 05:12.2019.

Amd 03 Date
18.07.2023

Sagar Earﬂ

Dy. Technical Manager
Chemical Testing

-
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Mahabal Enviro Engineers Pvt. Lt

PLOT NOS, 13,1417, 18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR, MAHARASHTRA, INDIA
Phone: 0712-2612162/2612212 email: nagpur@mahabal.com

TEST REPORT

ReportNo. [ME-188325029 |Date:05.08.2025 |
'ULR No: |Tcm?25mmu1uuor I S |
‘Nameand 'THE CHIEF ENGINEER, PONo. KTPSI4550023222/01038 |
 Address of Customer | MAHARASHTRA STATE POWER PO Date: 22.08.2024
- ' GENERATION COMPANY LIMITED,
| Koradi Thermal Power Station Koradi,
' Dist. Nagpur. (3X660MW) _ o
‘Sample Ground water |Sanmlhg Done by Laboratory
Descripion /{Type | R e N e
‘Sampling Location  DugweliNande | Sample (10L X 1 No, PVC Can |
i Village | Quantity / Packing iEﬂGmLX‘EHG.P’hFC.ﬂan |
’ | 100 mL X 1 No. PVC Can
; . N __'1Lx1Hu Giass Botle
| Diate of Sampling 29052025 'Date of Receipt of 291152&25
—— |Sample SR ATl S
;E?F’FHHE.F‘?“W*!‘.’EE '5._133_3“‘_'“5*7‘&.2.:‘3?!:‘_1“13_‘?5“5 . i
| Data of Stan of 129.05.2026 | Date of Comptetion of nsua:nzﬁ |
Anaysis I‘“‘“am e B T
St.No. Parameter e [ m_ww__ S iy
' | |
1. BRI T _mwEIDAZNS
A .. VR - S 78 PHAWEABASOHE
3. FreeChlorine (Residual) | mgl | BOL (LOQ:0.05) Imwamma Faccr]
4 [ToalDssovedSolds mol | 6% lsmmpmwam i
5. TotalSuspended Soids  mgl | BOL(LOQS) |[WHAZEAXBM0D |
5. (Chlonde(esC)  mgl 970  |(AHAMCEAAZLENMOS |
\7.__|Suiphate (as S04 omgh | 246 (APHAZOPES 03 400-50¢E 00
8 |Nwme(@sNOy) | mgl | 298 | APAMEANZMONOB
9 m"‘*fdﬂmmﬂml | malL | 488 | APHA*Ed 2003 2408
10, |AlkahnnyTu¢a¢{asCa{:D:} I mgL | s |APHA 24 €0, 2000, 2108
11, [PhosphateTolal (esPOs) | mgll | 0352 | APHAZMREG 2073, MOOPE !
12, |Floride(asF) _:rng-’LE 056 | APHAZMSEd 2003, 4800.D F
13, [mssnludﬂxygm _  mgL | &7 APHAMNEQ 203, 45000BAC |
14, |Biochemical Oxygen Demand | mgiL 41 15 3025 (Pan 4y 203
sy _
5. |Chemical nyrga! Demnd | mgll 15 m:auﬁmm
16, il and Grease ‘_mg!t.__ _BQL(Lonu Iasmmm}m o i
Reviewed and
authorised by
Page1ofl
QF/SALE/02
Issue No 03 =<
Date 05.12.2012. Sagar Yeul
Amd 03 Date Dy. Technical Manager
18.07.2023 Chemical Testing




Mahabal Enviro Engineers Pvt. Ltd.

PLOT NOS. 13,14,17,18, GRAMPANCHAYAT BOKMARA, CHHINDWARA ROAD, KORAD!, NAGPUR. MAHARASHTRA, INGIA
Phone: 0712-2612162/2612212 email: nagpur@mahabal.com

TEST REPORT

Regort No.. |ME-1863250529 Date: 06062025
ULRNo.: | TC748726000010440F

SNo.lParameter T unh | Remut  Mebednsewes
17. |Fre&ﬁmmnia Comgil . BQOL (LOO:D.1) | Test Pracedures for Water and Waslewater
| . ! | | Miharashira Engineering Ressarch inatitule
- ok f- . Goverment of Maharashirs (MERI). 1957

L ‘w Kieldahi Niogen _ _ TS0 APHADeES 208 500N

%

19, |Suphide(asS) | mglL | BOL(LOQ:0.0S) |APHA 2" Ed 2023, 4500-5C. D

20, (Cyanide(esCN) | mgiL | BOL(LOC:0.001) APHAZMES 2023, 400CH,CLE

‘2. |Phenolic Compounds | myL | BOL(LOQ:0.001) APHAZM E4 2020, 560058

2. |FhedDisovedSoiss | mgt | 400 mumspmwman 5
I. | o - .1, - 1 g ! |

2, ___|.'.."P;E'E§.F=.J_ o wloiat muspwams

24, Manganese(asMn) | mgi | BOL(LOQO.01) SWsPmzNe n
125, |Copper (as Cu) | mglL | BOL(LOQ:0.0Y) SHSPa2 AN

2. [Lead(esPb) | mgn | Baw (LOG:0.008) 153025 (Part2) 2019

2 ez T Umn | oow  swspmpas
2. Amsenic(asAs) | mgl | BOL(LOGY0.007) (SNSPatZ s )

29, Mickel(asN) | mgt | BOL(LOQOON) sespaze
%0 Mercuy(@sHg) | myl |BOL(LOC.0008) AP 2 e 20z 31128 o

R Egﬁvahntﬂhrmnium{as | mgiL q BOL {LOQ:0.02) | APHA 24 Ed. 2023, 3500- .8

2. homium Toal a3 mol | BQL(10GA0T S pai

93, |Cadmum(esCd) | mghL |BGL(L0Q:0.0027) 15 3005 (Part 32019 -
34, Selenium(asSe) | mgl | BOL(LOQ:0O1) S PartNe

35 [Vanadum@@sV) | mgl | BOL(LOQ00Y) |sauspanz e

END OF REPORT

Note: 1. BQL: Below Quantification Lirnit
2. LOQ: Limit of Quantification,
3. The result listed refers only to the tested sample(s) and applicable parameter(s).
4. This report is not to be reproduced except in full, without the written approval of the laboratory.
3. Any complaint pertaining to the report can be addressed to mahabalreperts@gmail.com

Reviewed and
authorised by
Page 2 of 2

QF/SALE/02
Issue No 03 ﬁiﬁ’-‘"f@
Date 05.12.2019. Sagar Yeul

Amd 03 Date Dy. Technical Manager
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Mahabal Enviro Engineers Pvt. Ltd.

PLOT NOS. 13,14,47,18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR, MAHARASHTRA, INDIA
Phone: 8712-2612162/2612212 email: nagpur@mahabal.com

JEST REPORT

(3

Report No.. | ME-1883250520N |Date: 06.06.2006
|ULRNo: - |
Nameand  THE CHIEF ENGINEER, PONo.  KTPS/4§50023222/01038 |
Address of Customer | MAHARASHTRA STATE POWER |PO Date: 22.08.2024
GENERATION COMPANY LIMITED, :

|Koradi Thermal Power Station Koradi, |
| Dist. Nagpur. (3X680MW) _

Sarn;:ﬁe | Ground water i Sampling Done by ; :T.uburﬁtnnr”
Description/ Type | L T
‘Sampling Location  Dugwell Nanda | Sample (10L X 1 No. PVC Can
. \Vilage Quantity/Packing _ |S00mL X 1 No. PVCCan
Date of Sampling 29.05.2025 ' Date of Receipt of 128.05.2025
| L San'mle [
| Sampling Procadure '1S: 17814; APHA 24" Ed. 2023, 1060-8 _ o
 Date of Start of 128052025 Date of Complstion of | 06.08.2026
Analysis Mﬂ'?m
StNo.[Paramoter | Uit | Reeut [Wboiiewcs
 Testing; Product Group: | ‘
i1  Bioassay test |- memmaxllswrm
H : | { m |
, | {100% Survival of |
| Fishafter first 96 |
1 hoursin 100% water) | e
2 _Tmaiem Chmmm{as Gr'*'i | mgl | BOL(LOG:0.01) Jwvwm

END OF REFORT

BOL: Below Quantification Limit

LOG: Limit of Quantification.

The result listed refers only to the tesied sample(s) and applicable paramater(s),

This report is not to be reproduced except in full, without the written approval of the lahoratory.
Any complaint pertaining 1o the report can be addressed {o mahabalreports@gmail com

L ode L B b

Reviewed and
authorised by

Page 1 of 1

QFISALE/0Z m
Issue No 03

Date 05.12.2012. Sagar Neul

Amd 03 Date Dy. Technical Manager
18.07.2023 Chemical Testing




j222;

Report No.. | ME-1884250528
| ULR No : Tcmansuuumum F
'Name and 'THE CHIEF ENGINEER,
'A-:mma of Custormer | MAHARASHTRA STATE POWER
| GENERATION COMPANY LIMITED,
ﬁ | Koradi Thermal Power Station Koradi,
o _ Dist. Nagpur. IMEEEHW} B
| Sample | Ground water | Sampling Dane bj'
'Dmmnﬁype E R L e
Sampling Location Bnmwuﬂ Suracﬁwl | Sample
Viiage |i:ruantity / Packing
. '
Date of Sampling :29.05.2025 ' Dats of Receipt of
e EWP*H i
Egmpl[ngFrmedura |s 1?1514 apm m Ed. 2023, mau-a

g

3 an

Mahabal Enviro Engineers Pvt. Ltd.

PLOT NOS. 13,14,17,18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORAD!, NAGPUR, MAHARASHTRA, INDIA
Phone: 0712-2612162/2612212 email; nagpur@mahabal.com

TEST REPORT

| Date: 06.08.2025

{PO No.:
PO Date: 22.08.2024

!1&1 ¥ 1 No. PVYC Can
{500 mL X 1 No, PVC Can
100 mL X 1 No. PVC Can
1LX1 Mo. Giass Bottle

'29 ﬂE 2025

) O

| Date of Completion of L:Iﬁ 06,2025

18.07.2023 Chemical Testing

KTPS/4550023222/01038

\Date of Startof  29.05.2026 |
i o DT DR [Analysis o |
Sr.No. Parameter | Unit | Result | WetwdReiowce ]
Discipline: Chemical | |
Testing; Product Geoup: | |
1. (Temperstss | °C | 280 APHA 26° Ed. 7023, 26506 ]
2. |pH - ___' - 7.1 @Hjﬁif'Ed.M#ﬁmM i
‘La_,u___d fmjphhnnﬂtﬁmldmi) mgl'L i mumqnuﬁ} :e_rﬂgqjmmza 4506016 i !
4, |Total Dissolved Solids _rnug]. I 505 |I53025(Peti6)2023 N
- J& - .Tumauspendedsnﬁﬂs | moA | _agg.__ﬁ.m:a} :mmmmm i
6. Chlorde(asC) | mgl | 134 AHAMECOBACICHE N
7. |Suphete(esSO) | mgl | 387 APHAZNEG 20234600 SOLE |
8. |Nmte@@sNOx) | mgl | 435  AHAZPEG22,4S00NOsE
8. |Total Hardness (s CaCOs) | mgll | 316 | APHAZIEd 2020, 2040C
10. | Alkalinity Total (a5 CaCOs) | mgiL | .__Lag.___llmlmwzu.mam B )
11.  |PhosphateTotal(asPOs) | mgl | 0278 |APHAZ*Ed 20, SIOPE i
12.  |Florde(asF) | mglL | 028 |APWA2WEO 2033,400F.0 ;
13.  |Dissolved Oxygen o omgh | 88 APHA24° Ed 2023, 48000, B4 C. N
14, |Blochemical Oxygen Demand | mgl | 52 1S 3025 {Part 44 2023 |
 |{3deys2mC) 0 L ]
15 cmmmyganmmand mgh | 18 mwsamm
16.  |Qiland Grease _mgll | BQL(LOQ:Y) !‘5.?9??(?“39} 202
Ftwaawbdand
authorised by
Pageqof2
QFISALEI02 3
fssue No 03
Date 05.12.2019. Sagar Yeul
Amd 03 Date Dy, Technical Manager




m Iﬁhabal Enviro Engmeers Pvt. Lt

PLOT NOS. 13,14,17, 1, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR, MAHARASHTRA, INDIA
Phone: 0712-2612162/2612212 emall: nagpur@mahabal.com

TEST REPORT

/

‘ReportNo.. ME-1864260529

235*

o

=

- B | Date: 08:08.2025 |
ULR No.: TGT‘W?W“W“W B _t b
117 Free Ammonia mgill. = BQL (LOQ0.1) " Test Procedures for Walar and Wasteumaler
| Mgharashins Enpineering Ressarch instiuta
t .. o i _ | Governmentof Mahareshtra (MER]) 1992 |
118, Total Keldahl Nitrogen | mg | 220 APHA P4V EQ. 2023, 4500NOgB |
-19  Sulphide {as S) | mglL | BOL (LOG: r.:—us} m:«mmmx 4500-5-C,D |
20, jggg@_a_;gg_@_u_j___ 4 mgh || auum::urm: | APHA 24 Ed. 2023, ASO0CN, E&E
521. | Phenolic Compounds . mail | BOL (LOQR0.001) mwammaac
. {83 CeHsOH) ety b e s 5 SETS———
5.22-... Fmﬂdﬂmwwm _omof 400 .....;.@%E@E}ﬂﬂ_....._...__ TR
'Product Group: Rosidues in ' | |
2. wom(msFe | mgh | ooer _suspmgms |
24, Manganese (as Mn) mal | 0037 153:&5:?:12; w0
25, |Copper (s Cu} _mgiL_| BOL(LOQ0Q1) (SN PaZNE ]
;gp_.___ |Luad{a$Ph1 g i T am.ggunuua] 15,3025 (Part 2) 2019 |
27, |&inc(as In) | Mgl ‘- 0080 ISMesPatate
128, Arsenic (as As) | mgi | BOL (LOQ:0.007) ISP M1 R
28, H@tasrﬂ:__fm BOL(LOQ00Y) [SMEwn e |
(30, Mercury{asHg) | mglt am.{Lmumnﬁ} mwmmmu .
|31, Hexavalent Chromium (as mg/. | BOL (LOQ:0.02) Jmmammm |
o OB - B o
|32, - chmumeat{asCr} : l mg-'L BOL (LOQ0.01) lmM{mamg i !
33, Cadmium(asCd) 1::@. |BOL (LOQ:0.0027) IS3025(Part2)2018 j 5
3. Selenium(asSe) mst BPLiLUW‘”t_J.!%?ﬂaEEH_EIEEP_'ﬂ__ -
35 Venadum(asV) mgh | 0014 |swespaywe
END OF REPORT
Mote: 1. BOL. Below Quantification Limit.
2. LOGQ: Limit of Quantification.
3. The result listed refers only to the tested sample{s) and applicable parameter{s).
4. This repor is not to be reproduced except in full, without the written approval of the laboratary,
5. Any complaint pertaining to the report can be addressed to mahabalreports@gmaii.com
Reviewad and
authorised by
Page 2 0f 2
QF/SALE/02 3
|ssue Mo 03
Date 05.12.2019 Sagar Yeul
Amd 03 Date Dy. Technical Manager

18.07.2023 Chemical Testing
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Mahabal Enviro Engineers Pvt. Ltd.

PLOT NOS. 13,14,17,18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR, MAHARASHTRA, INDIA
Phone: 0712-2612162/2612212 email; nagpur@mahabal.com

TEST REPORT

ReportNNo.. [ME-1864250520N  |Date:06.08.2025
[ULRNo: |- N
'Nemeand  THE CHIEF ENGINEER, TPOMo..  KTPS/4550023222/01038
| Address of Customer MAHARASHTRA STATE POWER PO Date: 22.08.2024

\GENERATION COMPANY LIMITED,
S-Km'ldl Thermal Power Statlon Koradi,
| Dist. Nagpur. (3X660MW)

,MM._. | Ground water éampﬁngﬂéﬁeﬁy ) 5Lubofa¢ory- o ,
D e e e b |
Sampling Location | Boreweli Suradevi | Sample |1{ILJHHO. PVC Can i
. |Vilege  |Quantity/Packing 500 mL X 1No. FVC Can |
Date of Sampling 28.05.2025 Date of Receipt of 29,05.2025 !
e |Sempe
Sampiing Procedure |1S: 17614; APHA 24" £d, 2023, 10608 R
' Date of Start of 29.05.2025 | Date of Completion of | 06.05.2025
Analysis Analysls .
e HU-.TP'{!W.____ [ unit | Result  [MemedRebwco
Discipline: Chemical ! '
|
|

. Free from acule fethal | 585621971
' taxicity
© {100% Survival of

b
?  Fish after first 96
-’ | | hours in 100% watar) !

AW | = e e e e e e e L i e e e

Trivalent Chromium (as Cr*%) | mgf. ~ BOL{LOQO.01) WisAPwwss
END OF REPORT

’ |
R

Note: 1. BOL: Below Quantification Limit.

2. LOQ: Limit of Quantification. _

3. The resuit listed refers only to the tested sample(s) and applicable parameter(s).

4, This report is not to be reproduced except in full, without the written approval of the laboratary.
5.

Any complaint pertaining to the report can be addressed to mahabalreparts @gmail.com

Reviewed and
authorised by
Page 1 of 1
QFISALE/NZ @-‘f
Issue No 03
Date 05.12.2019. Sagar Yeul
Amd 03 Date Dy. Technical Manager
18.07.2023 Chemical Testing
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Nameand

| Address

102 F

. s

A l'\l'

Mahabal Enviro Engineers Pvt. Ltd

PLOTHOS. 13,14,17.18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORAD!, NAGPUR, MAHARASHTRA, INDiA
Phone: 0712-2612162/2612212 email: nagpur@mahabal.com

|THE CHIEF ENGINEER,
of Customer | MAHARASHTRA STATE POWER
GENERATION COMPANY LIMITED,

Koradi Thermal Power Station Koradi,

| Dist. Nagpur. (3X860MW)

Tcmrzs&mmmzp )

 Date:08.08.2025
| |

TEST REPORT
Report No.: iﬁéwasz&um
ULR No.:

e

P{‘.t Mu WI'FSHHIJDEEEZEMMM
F'D Date: 2208 2024 .

;Sé-n;lple Ground watar ISammeé ﬂune hgr Labm'atury
Description/Type | | A
Sampling Location | Dugweli Suradevi | Sampie 110L X 1 No, PVC Can

- Village | Quantity / Packing {500 mL X 1 No. PVC Can
| ; : 1100 mL X 1 No, PVC Can
; . A EL S [1LX 1 No. Glass Botle
Date of Sampling zs.es.mz& Date of Receipt of :za,ua.zuzs
S (Sample |

fﬁanmiing Procedure | FS 1?614 .ﬁP_fHA _2_4“ Ed.. 2:!23 1QEG~E| o .
Date of Start of 29 05.2025 | Date of Completion of im.n&znzs

Analysis . |Anayss
|3}E‘fm_; pmetar Unit | Result |Method Referonce

1 Temperaure o mo ewwmmmmes
2 pH 18 [ APHAZIEG m%ml‘“‘ﬂ _____________ .
3 Free Chiorine (Residual) | mgiL BQLILGCJ ﬁﬂﬁ]  APHA 24® Ed. 2023, 450001 G N
A TotalDissolved Solids | mgll | 385  SuS(Pantgal 0 1
5. Total Suspendsd Solids L mgiL BQL (LOOS) APHAMES 0032500
8 Chioride (as Cl) . mgL | 570 APHACE 2000 400018
7. | Suiphate (as SO4) (Mg | 384 APHADGYEG 2000,4500-S0:F
& [Nirale{asNO:) | mgh | 127 |APHAZ4*Ed 2023, 4500.N0; B -
8. Total Hardness (as CaCOs) 4 mgi | 238 |APHAMEA 2055, 23400
0. 'maﬂnw Total(asCaCls) | mgl | 184  APAPEC2B2008
111, lPhnsphatuTnta!-:asPﬂql | omgh - 0.532 |mws¢m.w.e R
{12, FluundufasF} _1 mgi. 0.55 _'mmﬁmm-w sy o
113, urssnhradoman _  mglL | 63 Aﬁmwmmmu B&C ]
14, |Biochemical Oxygen Demand mglL | 6.5 'rsmsﬁmu} 22
; {(3days27°C) . -
(15, :Ghemrcatﬂxygehbgmand mgit | 22 MMEI! mw I
(16, OilandGrease | mgh | BQL(LOQ:1) IS3025(Pat30) 2021 i
Reviewed and
authorised by
Page 10of 2
QFISALE/D2 5@-’.&"
Issue No 03 -
Date 05.12.2019. Sagar Yeul
Amd 03 Date Oy. Technical Manager
18.07.2023 Chemical Testing
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Mahabal Enviro Engineers Pvt. Ltd

PLOT NOS, 13,14,17.18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR, MAHARASHTRA, MDA !
Phone: 0712-2612162/2612212 email; nagpur@mahabal.com

TEST REPORT

[ReportNo., |ME-1885250529 Date: 06,06.2025
(ULRNo, _|TC748725000010442F

| uﬁﬂ + e Hnult iwmm

"1 g BQL (LOQ:0.1) | Test Procedures for Waer and Wastewaler '

. | Maharashira Enginesring Research Institute
s I A | Government of Maharashira (ERY): 1952
18. "Tntanqgmmmmgen __mg,rL 210 |APHAZOEG. 2023, 4500NOg 8
|1a _ Sulphide (asS) | mgiL BﬂL{LDﬂﬂDﬁ} | APHA 24° E4. 2023, 4500-8-C, D
|21 l:::m(ascm | mglL | EQL(LDQE-DEIH | APHA 24% Ed, 2023, 4S00-CN, C & E ) i
nolic d ¢
i el b i
22 FmedD:mnluadSulids N mgn. | 304 (ISP g |
: | i :
23 |iron(asFe) B | mgll Z___ 0146 'ismwmz}mm
iiﬁ___qﬁl-langmm{unﬁn}l | mglL BGL{LUQDM} ISPt e
25, CopperfasCy) | mgl | BQLAOQODON) |SNBEsfas
26.  lead{asPb) | mgl | aaL(Lmuuua; SaBPatze
27, |Zinc(asZn) _________mgq__ 0.030 'rsmpmnmm ]
28, |Arsenic(asAs) | moL | BQL(LOQ:0.007) S MeEPat2 2088 -
29, |Nickel(asN) | mgi I’ BQL (LOQ0.01) |ISa02sPatzpote
30, |Mercury (ssMgl | . mg/L | BOL (LOQ:0.0005) | APHA 24 Ed. 2128, 31128 )
31, Eﬁﬂm;ua&wﬁﬁhmlwn:m | mg/l | BQL (LOQ:0.02) |APHA J4%EQ. 2023, 3500 Cr8
32 Chomium Totai(esCr) | mgi | BOL(LOQOOY) [Suespmzan |
33, CadmiumesCd) | mgL nm;mmuuzn 1153025 Part2) 2019 _-
134, |Selenium (as Se) | mgh | BOL(LOQ:.01) |SMSPaganiy 1
35 |Venadum(esV) | mgl | BQL(LOQOOY) |SNspmzu |

END CF REPORT

Note: 1. BQL: Bedow Quantification Limit
2. LOQ: Limit of Quantification.
3. The resull listed refers only to the lested sampie{s) and applicable parameter(s).
4. This report is not to be reproduced except in full, without the written approval of the laboratory.
§. Any complaint pertaining to the report can be addressed to mahabaireporis@gmail.com

Reviewed and
authorised by
PageZof2
QFISALE/2 ﬁ?ﬂtﬁ
lssue No 03
Date 05.12.2019. Sagar Yeul
Amd 03 Date Dy, Technical Manager

18.07.2023 Chemical Tesling
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Name and

258

.

'Tf 5_

i,
W

Mahabal Enviro Engineers Pvt. Ltd.

PLOT NOS, 13,14,17,18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORAD!, NAGPUR, MAHARASHTRA, INDIA

Phone: 0712-2612162/2612212 email: nagpur@miahabal.com

TEST REPORT

ME-T BBSZED‘E:ZEH

'Report No.-
ULRNo: |-

| Date: 06.06.2025 ]

“THE CHIEF EHGIHEER.

A:!dresa of Customer MAHARASHTRA STATE POWER

| hours in 1nﬂ%watar}

PO No.: KTFSNEEBUZEHZJMMB
|PO Date: 22.08 2024

| GENERATION COMPANY LIMITED, _
Koradi Thermal Power Station Karadi, |
(R  Dist. Nagpur. (3X660MW) s ma e =
| Sample ' Ground water Sa‘mplir:g Done by Laboratory
Description /Type . 1 A
‘Sampling Location | Dugwell Suradevi .Sampre 110L X 1 No. PVC Can
S Village | Quantily / Packing ; _EﬂﬂmLJEHh PYCCan
Dale of Sampling 1 29.05.2025 'Date of Recaipt of 128.05.2025
o | Sample
‘Sampling Procedure IS: 17614, APHA 24" Ed. 2023, 1060-8 |
' Date of Start of 126.08.2025 Date of Completion of ruﬁ.aﬁ.zazs :i
Analysis | (Analysis B |
L T
- Free flom acute lethal | Seseztort.
5 toxicity
i {100% Survval of |
5 Fish after first 96 |

2. |Trvalent Chromium (as Cr*) | moL |

_BOL (LOQ:0.01)

END OF REPORT

Hote: 1.

BOL. Below Quantification Limit,

2. LOQ:; Limit of Quantification.
3. The resut listed refers only to the lested sample(s) and appiicable parameter(s).

4. This report is not to be reproduced except in full, without the written approval of the laboratory.
5 Any compiaint pertaining to the report can be addressed to mahabalreporte@gmail.com

Page 1 of 1
QFfSALENZ
lssue No 03
Date 05.12.2018.
Amd 03 Date
18.07.2023

Reviewed and
authorised by

Sagar t-ul

Dy. Technical Manager
Chemical Tesling
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Mahabal Enviro Engineers Pvt. Ltd.

PLOT NOS, 13,14,97,18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR, MAHARASHTRA, INDiA
Phone: 0712-2612162/2612212 emall: nagpur@mahabal.com

TEST REPORT

Report No.: | ME-1886250529 - Date: 06.06.2025 |
ULRNo..  TC748725000010443F !

' Name and | THE CHIEF ENGINEER, 'PONo. KTPS/M4550023222/01038
|Address of Customer | MAHARASHTRA STATE POWER PO Date: 22.08.2024 '
| GENERATION COMPANY LIMITED, |
E  Koradi Thermal Power Station Koradi, |
e mwur. (3XGEOMW) T S
| Sample  Ground waler Sampling Done by Labura&ury
|Description / Type | - ———
Sampliing Location | Borewell Mhasala | Sample 0L X 1 No. PVC Can
Village Quantity / Packing 1500 mL X 1 No. PVC Can

1100 mL X 1 No. PVC Can
H1L X 1 No. Glass Bottie

DatuafSampﬁng 29.05.2025  Dateof Recelptof  |20.05.2025
e = ‘Sample TN et S o e
Enmpﬁngchadu_rgs__iqspl?ﬁH_ﬁPHﬁ.:!#ﬁEs:L 2023, 105&-3 o
| Data of Start of '29 05.2025 Date of Completion of | 08.06.2025
L. SRS SIS | . . S ! :
Sr.No.Parsmeter | Unit |  ResuR |MetbodRedwmce
: I ! !
T Tempemws | o | 280 iAned 208
PR R 75 emmEanenws
3 Free Chiorine (Residual} mod. | BQL (LOQ:0.05) |APHAZA*ES 2023, 4500016
4 TololDissovedSolids | mgh | 1308 | sMasPatifam
5. ToteiSuspended Solids | mgi = BOL{LOQ:S) |APHA2S*Ed 023, 25400 )
6. Chioride (as CI) mg/l 204 APHAZI®Ed 2073, 4500018
7. suphate(asSOg | mgh 202 APHA24PEd 2023, 4500- SO4E
8 | Nirate (as NOs) | Mg | 440 | APHAZ4PEd 202, 4500NOLE
[F;_ - LTuHHmdnaﬁ[mCaﬁﬂﬂ mgiL 580 'Amweamma
ga.____;mmmﬂutmascm; mgl 470 Imza-eumma
(11, Phosphate Toal (asPOy) | mgil. 0287 | APHAJMEd 2023, 4500, E
12, Fluoride (as F) mgiL | 0.57 Apmzummwn
|13, Dissoived Oxygen mgll. | 64 mwesmam—n BH:
114, 'Elinurmrrmﬂxment}amand mgil | 47 '*a:ms{pmmmzs
. l(3days27°C) | j |
16. | Chemical Oxygen Demand | mgil | 18 'mwamm@_
16. | Oiland Grease | mgil | BOL(LOQ:1)  |153025(Pat 39} 2001
Reviewed and
guthonsed by
Page 10f 2
QF/SALE/02 ol
lssue No 03 -
Date 05.12.2019. Sagar Yeul
Amd 03 Date Dy. Technical Manager

16.07.2023 Chemical Testing



|2.2¢) B
Mahabal Enviro Engineers Pvt. Ltd.

PLOT NOS. 13,14,17,13, GRAMPANGHAYAT BOKHARA, CHHINDWARA ROAD, KORADY, NAGPUR, MAHARASHTRA, INDIA
Phone: 0712-2612162/2612212 emali: nagpur@mahabal.com

TEST REPORT

ReportNo: ME-1886250529 |ate 06.06.2025 |

[ULRNo: | TC746725000010443F

mgl | BOL(LOQ:0.1)  TestProcedures for Watet and Wasiewatar
. Maharashtra Enginesring Research Instiute
l . L | Government of Maharashtra (MERY) 1992 |

18, Tolal Kjelda! Nitrogen T 140 [eHAeEimmasONORE |
19,  |Suphide(ssS) | mgl | BOL(LOQODS) APHADIPEL2R SNSCO f
20, Cyanide (as CN) | mg/L | BOL (LOQ:0.001)  APHAZS* Ed, 2023 SOOCN,C 8 E

21, Phenolic Compounds | BOL (LOQ:0.001) |4PHA 29 202, 5590- B4 C ;
’ {es CeHsOH) | i . ]

22, FoedDissobvedSoids | mgl | 1030 SMsPagmm
Product Group: Residues in | | |
wates (Ground Water] |

3334

23 ontesFe
4.

24 |Manganese (as Mn)
125, Copper {as Cu)
26, Lead (asPb)

27 Zinc(asZn)

28 (Amsenic(asAs)
2. Nickel{asthi)
30, Mercury (asHg}

'31. | Hexavalent Chromium (8s
Cr)

32, |Chvomium Total (8s Cr)

| o081 SSEaBNN
_[.ﬁtaa_t_t@;w Suped2
BOL{LOQO0S) EMBEmAME
4 0055 SNBSPaRXE

| saL@oa00l) SHAPmzA
" BOL (LOQ:0.0008) 4PHA P EQ 203, 31128

| BOL (LOQ:0.02} | APHA 4% Ed. 2023, 3500- Cr-B

|

4

1384

i3

i

| BOL (LOQ:0.01) 153025 Pat 212049

| mglL_|BQL (LOG:0.0027) 1S W25 Pt 3 2018

| mgiL | BOL (LOQ0.01) |SHESPat201
C o013 [Spamzam

END OF REPORT

o
!
3
&
g
g

3. [Vanadium(asV)

2

Mote: 1 BOL; Below Quantification Limit
2. LOGQ: Limit of Quantification,
2 The result listed refers only to the tested sample(s) and applicable parameter(s).
4 This report is not to be reproduced excepl in full, without the written approval of the laboratory.
5. Any complaint pertaining to the report can be addressed to mahabalreports@gmail.com

Reviewed and
authonsed by
Page 20f 2

QFISALENZ A
Issue Ma 03 b
Date 05.12.2019 Sagar Yeul

Amd 03 Date Dy. Technical Manager
18.07.2023 Chemical Testing
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Mahabal Enviro Engineers Pvt. Ltd

PLOT NOS. 13,14,17,18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR, MAHARASHTRA, INGIA
Phone: 0712-2612162/2612212 email: nagpur@mahabal.com

6)

TEST REPORT

Report No.: | ME-1886250520N | Date: 06.06.2025
RN |- |
INameand | THE CHIEF ENGINEER, PO N0:  KTPSI4550023222/01038
| Address of Cusiomer | MAHARASHTRA STATE POWER PO Dale: 22.08.2024
GENERATION COMPANY LIMITED, |

Koradi Thermal Power Station Koradi,
Dist. Nagpur, (JXEB0MW)

P St S . - i) e P N R i

ES&rrq.ie Gmund walgr Eampling Daone by | Labaratory
| Bescription / Type - ; B S S
| Sampling Location | Borewell Mhasala | Sample '10L X 1 No. PVC Can
| |wwage  |Ouantiy/Packing _ |500mLX1No.PVCCan
| Date of Sampiing |23£F.i 2025 Date of Receipt of 29.05.2025
o il
Sampﬂn_g_medwaa ||5 1?5141391-;_@_24*'1511 2023, 10608 S
DeleofStariof | 29.052025 Date of Completion of | 06.06.2025
L{"ﬂ@!“ e e o N e e e

1 | Binassay test - qu from awiﬁ laihai I:S £562-1971
{ ; toxicity l
] | (100% Survival of |
j | Fishaferfist 96 |
| | | hm.lm in 100% water) |
2. [Trivalent Chromium (@s Cr®) | mgl | BOL (LOG0.01) |WUSAPWWESE .

END OF REPORT

Nete: 1. BQOL: Below Quantification Limit
2. LOGx Limit of Quantfication.
3. The result listed refers only to the tested sample(s) and applicable parameterds).
4, This report is not to be reproduced except in full, without the written approval of the laberatory.
5. Any complaint pertaining fo the report can be addressed to mahabalreports@gmail.com

Reviewed and
authorised by
Page 1 of 1
QF/SALE2
lssua No 03 ¥
Date 05.12 2019. Sagar Yeul
Amd 03 Date Dy. Technical Manager

18.07.2023 Chemical Testing
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2

TEST REPORT

Repori No. |ME-1887250529 | Date: 05.06.2025 |
|ULR Mo  |TC748726000010444F =
[THE CHIEF ENGINEER, " TPONo: KTP$/4550023222/01038
ﬂddms of Customer | MAHARASHTRA ST#TEPG':\‘ER PO Date: 22.08.2024
| | GENERATION COMPANY LIMITED, |
: Koradi Thermal Power Station Koradi,
___Diet Nagpur. (3XE60MW) e o s
Sample Ground water Sampﬁmg Duﬁe h_'.r i Lahumtnry
| Description / Type . B S 1 e
Sampling Location | Dugwell Mhasala | Sample |10L X 1 No. PVC Can
Village | Quantity / Packing /500 mL X 1 No. PVC Can
- ., 1100 mL X 1 No. PVC Can
i ST | (| o |ILX1No.GlassBotle |
Date of Sampling 22.05.2025 | Date of Receipt of 120.052025 i
L _ sampe
| Sampling Procedure 15 1?514 APH&H“'EH 2023, 1Erﬁﬂ-ﬂ . o )
DateofStertof  29.05.2025 ' Date of Compietion of | 06.06.2025
Aosyss L Avewss
[sr . | Parameter | Unit | Result 'm' ahodReersacs
'Discipline: Chemical | |
| | : | |
- L 20 womwmmnms
R T S T Y i
'3, |Free Chiorine (Residual) mgﬂ. | BQL(LOQ:0.05) 'Ammd 0240006 -
4. Tolal Dissolved Solids | mgL | TP ISN05(Pat 182028
5. TolalSuspendedSclids | mglL | BAL(LOQ:S) .mwmmgs-u_n-n__
6. Choide(asC | mgk | 130 APHANEL 20,4000 E
7. Sulphate (as SOd) o mgh | 104 ;mwm__ "
. 'Nlm{aﬁﬂ{h} | mglt 970 | APHA 4% Ed 2023, 4500-N0s, B s
9. |Total Hardness (3s CaCOy) | mglL | 164 | APHAMEd 2023, 23400
10. | Aalinity Tots as GaC0s) _F_ma@______m s mmane "
1. |Phosphate Total (as PO) | mgll | 0676 |APHA24Ed 2023, 4500P, €
2. [Fluoride (8sF) o mgl | 080 APHA24Ed 2023, 45000
13, anmoxygan ) | omofl | 62 mz&namma&c R
'14. ! Biochemical Oxygen Demun-d, mg/l | 6.0 1S 3025 (Part d4); 2023 ;
. (Bdays27C) A ., . =
15, | Chemical ( U*FEE"D&W"‘-’!...J._._"!S"- ' 21 APHADPES 2ODSINE
16, |Oiland Grease mgll | BOL l'-m” 183025 {Part 30y 201 g
Rwlewedand
authorised by
Page 1 of 2
QFISALE/? £
lssue No 03
Date 05.12.2018. Sagar Yeul
Amd 03 Date Dy. Technical Manager
18.07.2023 Chemical Testing
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63

TEST REPORT

Report No.. | ME-1887250529 ~ Date:06.06.2025
(ULRNo. | TC748725000010444F

Sr.No.[Pavameter | Unit | Result _Mebod Refeunce

[17. Free Ammonia , mgiL | BQL (LOG:0.1) Test Procedues for Waer and Waslewater i
: Mazhasashira Engineering Ressarch Insbitule |

IR | 5 |  Govemment of Maharashtra (MERI) 1982 |

18 TotsKjelshiNiogen | mgl | 120 APHAZW®EL0ZL4B0NOgS |

19. |Sulphide (as §) | mglL | BOL (LOQ:0.05) | APHA24* Ed 2023, 4500-5-C.D =

20 [Cyande(sCN) | mgl | BGL(LOGOGOT) APHAMSEA 2078 4BCN ,

21, |Phenofic Compounds | mg/L | BOL (LOC:0.001) |APHA 24 Ed. 2023, 5530-B4C

. {asCﬁsﬂH‘j : DT LTI R, I, e e el

610 Suespatieaz

23  iron (as Fe) ows  sempaaae

(24, Mangamese(ssMm) | mgl | BQL(LOQ001) SMSPmZ AN !

B e i fARE L BOEEOORDN ﬁmwﬂm_ , |

|26, |leed{asPb) @ mgh | BOL (LOQ:0.008) S WPt 2018

(27, |&nc (as Zn) C [men | oos [mwpatzian ._

28 lAmsenic(asAs) | mgl | BQL(LOQ.007) IS M26(Pai2: 201

:r_zgl_ %Hinﬁal{ashii] S n‘hg-'L BOL (LOQ:0.01) ISMFMZ}'EUTH

30. Merury(asHg) | mght BQL(LOQG.0005)  APHA 24 Ed. 2023, 3112—5 1-

3. 1GHarﬁunmchmmium{as maiL EQL{LDQB{E] Amwammna |

32 [ChwomumTolai(ssCr) | mol | BOL(LOG00Y) SMsFatpats

33, (Cadmium(ssCd) | mgl |BOL(LOQ:0.0027) SXZ5PmB2S

M. Sal&niumtnsa] | mgh | BOL(LOQ:0.01) ISINS(Pand2g )

{35. _|Vensdium(asV) | _mg_| BOL (LOQ:0.01) |15 3es(Part 2} 219 .

END OF REPORT

Mote: 1. BOL: Below Quartification Limit.
2. LOQ: Limit of Quantification.
3. The result listed refers only to the tested sample(s) and applicable parameter(s).
4. This repor is not to be reproduced except in full, without the written approval of the Iabaratory.
5. Any complaint pertaining to the report can be addressed to mahabalreports@igmail.com

Reviewed and
authorised by
Page 20f 2
QF/SALEMZ
Issue No 03 =
Date 0512 2019, Sagar Yeul
Amd 03 Dala Dy. Technical Manager
18.07.2023 Chemical Testing
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TEST REFORT .
| Report No: _IME 1867250520N _T_'j']nam 06.06.2025 |
(ULRNo.. |- R . S S
Nameand  |THECHIEFENGINEER, = |PONo. KIPS/M650023222/01038 |
Ad:lrass of Customer | MAHARASHTRA STATE POWER ‘PO Date: 22.08.2024
GEHE‘RM’IEH COMPANY LIMITED, :
| Koradi Thermal Power Station Koradi,
. |Dist Nagpur. (3X660MW) N R -
' Sample ' Ground water S:a.fnplhg Done by Labammy
\Description/ Type | R e e e
Sampling Location Dugwell Mhasala esamnms.n [fﬂthﬂu.P\fCCan |
S |‘fﬁ&g& ... Quantiy/Packing  |S00mLX1No.P¥CCan
Date of Sampling | 29.05.2025 Date of Receipt of 129.05.2025
O SRS ... .. B S R R
Sampling Procedure 'E!EE“_APHA 24" €4.2023, 10608
 Date of Start of EEIE}EEBEE Dateuf(:amphe!iunﬂ !]BDBEDES
it NS RN | . .. IR SN,
Sr. No. | v [ Result  NebedReeecs ]
Water (Gr N B
1 Bioassay test s F;eafmmacute lethal | 156582.1671
! ! toxicity |
'. | {100% Survival of |
| .- . Fishafter first 98 |
; | i |hoursini00%water) e ]
2 Tmahmcmmﬂum tas Crﬂ} rt@'l. M{Lm_lmm__ R
END OF REPORT
MNote: 1. BOL: Below Quantification. Limit
2. LOQ: Limit of Quantification.
3. The result listed refers only to the tested sample(s) and applicable parameter(s).
4. This repert is not to be reproduced except in full, without the written approval of the laboratory.
5. Any complaint pertaining to the report ean be addressed to mahabalreports@gmail.com

Reviewed and
authorised by
Page 1 of 1
QF/ISALE2
Issue No 03 =
Date 05.12.2019. Sagar Yeul
Amd 03 Date Dy. Technical Manager
18.07.2023 Chemical Testing
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TEST REPORT

Date: 06.06.2025

:- PO Mo KTPS/M550023222/01038
{PO Date: 22.08.2024

ReportNo. ME-1866250528
ULRNo.  TC748725000010445F
\Name and | THE CHIEF ENGINEER,
| Address of Customer MAHARASHTRA STATE POWER
| | GENERATION COMPANY LIMITED,

: Koradi Thermal Powaer Station Koradi,

| Dist. Nagpur. (3X660MW)

S - £ - RSO
Sample | Ground water | Sampling Done by | Laboratory |
Description / Type | : —_— oo !

'Sampling Location | Borewell Khasala | Sample (10L X 1 No. PVC Can !

‘Village 'Quantity 7 Packing /500 mL X 1 No. PVC Can
| . 1100 mL X % No. PVC Can
m—— i g ; e L TR HL‘:‘IND Emam B
Date of Sampling 12805, 2025 ' Date of Receipt of 29.052025
asac __|Sample -
Eampdmg Fmdure t& 1?51-1 ﬁPHa!ﬂ Ed. 2023, 1080-B
Dateof Startof  |29.05.2026 ' Date of Comptetion of |0ﬁﬂﬁiﬂzﬁ
| Analysis PR e B

i e | 280 |seEdamoss

e 77 | APHA 24 Ed. 2023, 4500 He3

8. Free Chiorine (Residual) o mgh | BGL (LOQ'0.05) | APHA 240 Ed. 202, 4S00.CIG |

4. Tahl Dissolved Solids | mglL | 880 |153025(Pert 16)2003 :

5 Tomsmpanmsﬂm  mgn | 9 APHAZME] 20232500 !

6. | Chioride (as Cl) . - mwﬁu 0, mm
7. sm;:mam 504 | mglL 100 A 24% E. 2003, 4500- SOLE. !
a ’Hitralﬁ (@8 NCs) . mgll 280 APHA 24" Ed 2023, 4500-N0s B
0. Total Hardness (asCaCOs)  mgiL 440 APHAZIMES 03 2M0C
10| Alkainiy Totsl(85CaCOy) | mgL | 380 |apmazeses a3 2uns

*;_I_‘_-_____jP*E“?.'.‘E!F?_T_“'E*..!ﬁﬁ?‘i.----i--!!’?f‘.—. . 0343 i*‘%"l'&“.?“.‘ﬁmx@*’f :

12 Fluorde{asF) ~  mgh 051 APHA 4% Ed. 2023, 4500F, 0
if.__s_.___ Dissolved Oxygen . mgl | 62 APHA 249 Ed. 2023 45000,85C
|14, Bmuhum Dxmaﬂ Dermand mg/L B85 15 3025 {Parl 44); 2023

[(3days27°C) i o |
15 [Cremical OnygenDemand. | mat | 20 aaamEd am sans o
FE: | Ot and Grease 0 mgl | BQLLOQ:T) 153025 (Part 39) 2021
Reviewed and
authorised by
Pageiof2

QF/SALE/2
lssue No 03 -

Date 05.12,2019. Sagar Yeul
Amd 03 Date Dy. Technical Manager
18.07.2023 Chemical Testing
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TEST REPCORT
ReportNo. ME-1888250820 [Date: 08.06.2025 |
‘l._}l.ﬂNo TGMBTZEUWE‘I_&HSF ) | ]

| unit | Resum |MethodReersece

St Nn_|Plumuur B

17 |FreeAmmonia | mg/lL  BOL(LOG:0.1) | TestProceduesfor Weler snd Westswater
i Maharashira Engineering Research hstitute
|Gummﬂmﬂmmﬁsz B

18, TolslKjeldahiNitogen | mgl | 30 |APHAZ"Ed 2073,450NOgB

— L3 — - i -

i:g. Sulphide (2sS) | mg/l | BOL(LOQ:0.05) APHAZ® Eq 20034800800 ]
e e (ae GN) _mﬂ”_-_.'..‘-"PHLP@D-.@?’!?.ﬂF’t‘-":*z"'Eﬁimz.ﬂ?ﬁiﬁ._._._-_;
21, Phenclic Campounds | mgil | BOL(LOQ:0.001) |APHAZMEd 2023, 65 BAC |
! |lasCsHsOHy i 5 -
zz.___lﬁmmmmm  imgn | 72 suspamar

ues in | ! o _-_i

2 kon@sFe | ﬂzs'iﬁi'_'.':ﬁﬂaﬂ "%é'ﬁhﬂm T
124, Msnganese (as Mn) _mglt | 06036 (SuSPet2i0i8 H_M_ﬁ___|

25.  |Copper(asCu) | mgl | BQL{LDI:IGEH} ;mmwz}ms

2. [Lead(esPt) _ gl | BOL(OGO0OB) wUBFatAWE |
2. Zne@szm  [mon | 0088 [Swuspaz201 !
28 Arsenic (as As) | mgll | BOL(LOQ:0.007) SMMPazA®
20, Nickel(asNi) *'"'9““4' BOL (LOQ0.01) (S¥2PaZez0ne |
0. Mercury(asHg) | mgl 'BOL(LOQO.000S) APHAZCESMRRMZE |
[ 31 i Hexavalant Chromium (as | mgl.  BOL (LOQ:0.02) rwmﬂ-ﬁmmm 1
o L R - ]
32 [Chromium Total 8sCr) | mu.'I: | BQL (LOQ:0.01) :sauzsmaws |
33, Cadmum{asCdy | mal ]_BQL{LGD’D.WZ?] SuBPayAE j
34 Selenium (as Se) = rng-*L_L BOL(LOQO.0T) | 5HBPZN +
|

3. [Venadium(ssV) mol | 0015 SNspnzas

END OF REPORT

Mote: 1. BOL: Below Quantification Limit.
2, LOQ: Limit of Quantification.
3 The result listed refers only lo the tested sample(s) and applicable parameter(s).
4. This report is not to be reproduced except in full, without the written approval of the labaratory,
5. Any complaint pertaining to the report can be addressed to mahabalreporis@gmail.com
Reviewed and
authorised by
Page 2of 2
QF/SALE/02 ﬁ@fw
Issue No 03 =
Date 05.12.2019. Sagar Yeul
Amd 03 Dale Dy. Technical Manager

18.07.2023 Chemical Testing
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PLOT HOS. 13,14,17,18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR, MAHARASHTRA, INDIA
Phone: 0712-2612162/2612212 emall: nagpur@mahabal.com

TEST REPORT

ReportNo. |ME-1888250820N  Dale:06.06.2025
ULRNo. -
|Name and ' THE CHIEF ENGINEER, TPONo. KTPS/4550023222/01038
‘Address of Customer ' MAHARASHTRA STATE POWER PO Date: 22.08.2024
| GENERATION COMPANY LIMTED,

 Koradi Thermal Power Station Koradi,

. DistNagpur. GXGGOMW)

| Sample ' Ground water Samphnguuneby |Labaratﬂry
Description / Type . | . S I
Sampling Location |3orewalmrma1a | Sample 1u|.xmo PVC Can
- m_l_iigg‘__ i Quantity / Packing 5EI}mLx1NaPUGC-an
i Date of Sampling _29 05.2025 Daie of Receipt of 29 05.2025
e o . Sample
‘Sampling Pmaedu_r_e ts 1?514 Apt-m w Ed. 2023 1053-3 .
;ﬂahnfﬁtartuf 29052025 [Dat&nfcnmpfemnuf WDGEIJEE
i e
| unit Result MetodRoference

| - |Fres rmmamwhmamaaﬁhm
. | fowicity !

| : (100% Survival of

: Fish after first 86 |
hnmm 100% water)

2. TrivalentChromium (s Cr?) | moll | BOL(LOQ0.0T) | WISAPAWNSS
END OF REPORT

BQL: Below Quantification Limit.

LOQ: Limit of Quantification,

The result listed refers only to the tested sample{s) and applicable paramater(s).

This report is not to be repreduced excapt in full, without the written approval of the taboratory.
Any complaint pertaining to the report can be addressed to mahabalreports@gmail com

et f 8

Reviewed and
authorised by

Page 1of 1

QFISALE/2
lssue No 03 -
Dale 05.12.2019. Sagar Yeul

Amd 03 Date Dy. Techniczal Manager
18.07.2023 Chemical Testing
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i

e

d

EST ORT
(RoportNo.. |ME-18692§0520  |Daie: 06.062025 |
|ULR No.: TGTM?EEI}EDD‘IDMBF - I
‘Nemeand | THE CHIEF Emm&E S 'PONo. KTPS/A550023222/01038 |
| Address of Customer |  MAHARASHTRA STATE POWER PO Date: 22.08.2024
| GENERATION COMPANY LIMITED, !
'Koradi Thermal Fower Station Koradi, _
S Dist. Nagpur. (3X660MW) i b — {
| Sample | Ground water ISampnrag Done by ?Lamry i
Ll o S S 4 1 ]
' Sampling Location mugwanr:hmaa ‘Sample 0L X 1 No. PVC Can
' Village -Quantity / Packing 1800 mL X 1 No. PVC Can
! ; 1100 mL X 1 No. PVC Can i
STINE L 1L X1 No. Glass Boitle _ i
DmufSamphng 29.05.2025 'Date of Receipt of 129.05.2025 f
- Sample : o ]
Samlm Procedurs |3 17614, APHA 24" Ed. 2023, 10608 o
Dateof Startof | 20.05.2025 ' Dale of Completion of 'ﬂﬁ.ﬂﬁ.:ﬁzﬁ !
Analysis i {Analysis I
SeNo.Parsmeter [ Unit | Resut [Wwedmsewmes |
1. LG [ 270 | APHA24®Ed 2023, 2550-8 IR
2ol - | B0 eHAMEmAGOHE |
3 FreeChlorine (Residual) | mg/L | BOL(LOQ'0.0S) |NHAZSEA 22 600CIG |
'.:l_i_._______"_'l'utal[.'lﬁsnluadSpjids___ Imgh | 880 |is302s(Pati6iz0n _ ) [
5 TolalSuspended Solds | mol | BQLA0GE) |APaomEs 2z 5000 1
6 Chloride(asCh | Mgl 18, APHA 2% Ed. 2003, 4500-CH8 !
|7.  Sulphate {as 50s) | mot | 131 [APHA 4N Ed, 2023, 4500- SO E B
8 Nitrsle(ashNO) mgl | 217 PHAMPES 020, 4500M0 B |
9. Tutale‘drwss{ascaGDs} | mgh | 376 APHA 24% Ed. 2023, 240 ]
10, Akalty Total (3 CoCOn) | mg. 0 e e ]
1. ~Pmsphatarutaltas PO | mgh | 0453 | APHA 24% Ed. 2023, 4500-P, E
12.  Fluoride (as F) .mg-'L| 052 |APHAZMMEd 2023 4500F,0 o
13 Dissolved Oxygen lmgt | 84 APHAMOEA 2025, 45000,BRC |
14. Blochemical oxygmumam mai. | 6.9 1S 3025 (Part 44). 2023
. _|(3days27°C) ka } R | i
;.1.5 Chammlﬂwgenﬂenmnd | maiL 22 mu-mmm& o
6. [OilandGrease _mgl | BQL(OGA) |sspapae
Fteviawadand
authorised by
Page1of2
QFISALE/D2
lssua No 03 =
Cate 05,12.2018. Sagar Yeul
Amd 03 Dale Dy. Technical Manager
18.07,2023 Chemical Testing
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PLOT NOS. 13,14,17 18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR, MAHARASHTRA, INDIA
Phone: 0712-2612162/2612212 email: nagpur@mahabal.com

TEST REPORT

‘Report No.: ME-1889250529 | Date: 06.08,2025
ULR No..  TCT4B725000010446F

8r.No.  Parameter . Unit | Result  Method Relerence

51?. quAmn‘u:rnE& mg/l | BOL(LOQ:0.1) | Test Procadutes for Waler and Waslewaler
! Mahasastira Engmesring Research Insidude
TR ol |Govemmen of Maharashira (MER!): 1992
18 TotalKedahiNiogen | mglh 180 |APHA2EQ 003 4500NOS
19, |Sulphide (as S) | mgit | BQL{Lmnusj | APHA 20 Ed 2023 4500-5-C.0
20. _ |Cysnide {asCN) | mgll | BOL (LOQ:0.001) Hmwawmu C&E
121.  |Phenolic Compounds Cmofl  BQL (LOQ:0.001)  APHA 242 Ed 2023, $530-84C

| (es CeHsOH) '

B mecOmovsasoits om0 Swspamaz
| | Product Group: Residues in |

| water (Ground Water) |

23 on(asFe)  mgl o148 |lsmwm¢mm

24, Manganese(asMn) | mglL | BOL(LOQ:0,01) |15 X0z5(Par 2. 2018

25 lcopperssCy) | mgl  BQL(LOGOON SXBEmyHe
2. lesd(asPb) | mgl |BQLLOQOODS) S¥BPaAND

27 Zinc(asZn) w0031 SNPaZA

26, Amenic(asAs) | mgh | BQL(LOQ:0.007) ISHFan2 8

28, (NickelfasNi} | molL | BOL(LOQD.01) SHZPat2i20d
30 |Mercury (ssHg) @__|M{Lmum5}mwsuzmmza

3. lwnlchmum(u | man | | BQL(L0C:0.02) Amwsﬁmmmﬁ'

32| Chromium Total (as Cr) i mgﬂ. | BOL(LOQ:0.01) ISNBPstl My
E%?:.....waq{as_'?#}_ | mgl_|BGL(LOQ:0.0027) S Pn2 A

134 Selenium (as Se) _ mglL | BQL{LOQ0.01) 153025 (Pat 2 2019

. Vanadum@V) | mgA | BOL(LOGDOY Susspmpas

END OF REPORT

Note: 1. BQL: Below Quantification Limi,
2. LOQ: Limit of Quantification.
3. The result isted refers only to the tested sample(s) and applicable parameter(s).
4, This report is not to be reproduced except in full, without the written approval of the laboratory,
5. Any complaint pertaining to the report can be addressed to mahabalreports@gmail.com

Reviewed and
authorised by
Page20f 2
QFISALED2
issue No 03 g
Date 05.12.2012. Sagar Yeul
Amd 03 Date Dy. Technical Manager
18.07.2023 Chemical Tesling
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PLOT NOS. 13,14,17,18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR, MAHARASHYRA, 1A
Phone: 0712-2612162/2612212 email: nagpur@mahabal.com

TEST REPORT "

[Report No.. | ME-1889250520N _ _ |peeososz0zs |
S _.l..__.__l___.__j

\ULRNo.: |-

INemeand | THE GHIEF ENGINEER,
‘Mdress of Customer | MAHARASHTRA STATE POWER

'POMNo: KTPS/4850023222/01038
| PO Date; 22082024
| GENERATION GOMPANY LIMITED,

| Keradi Thermal Power Station Koradl,
. . _ Dist Nagpur. (3X6B0MW)
| Sample | Ground water | Sampling Done by
Description/Type | | = .
Il'.:lugwall Khasala Sample |1ut. X 1 MNo. PVC Can

| Village | Quantity / Packing S00mL X1 No.FVCCan

e K

I

s
|
|
lmwsm

Dateof Sampling |29.05.2025 |Date of Receiptof  26.05.2025
e SRR |l RS
‘Sampling Procedure |IS: 17614; APHA 24" Ed. 2023, 1060-8 e
Date of Complation of | 06,06.2025

Analysis

| .
) (I AL I |

Date of Start of | 28,05.2028
Analysis |

(unie [ Resut weodheewes

; l'Frae from acuts lethal | IS 65621971

| ! Toudcity f
[ | (100% Survival of )

t | . Fish after first 86

| . | hours in 100% water)

2. Trivalent Chromium (as Cr%} | mg/ | BOL(LOQI0.01) | WUSAPMMWISE

END OF REPORT

MNote: 1. BOL: Below Quantification Limit.
2. LOQ: Limit of Quantification.
3. The result listed refers only to the tested sample(s) and applicable parameter(s),
4. This report is nol to be reproduced excapt in full, without the written approval of the laboratory.
5. Any complaint pertaining to the report can be addressed to mahabalreports@gmail.com

Reviewed and
authorised by
Page 1 of 1

QF/SALE/02 4
Issue Mo 03
Date 05,12.2019, Sagar Yeul

Amd 03 Date Dy. Technical Manager
18,07.2023 ~ Chemical Testing
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Mahabal Enviro Engineers Pvt. Ltd,

PLOT NG5, 13,141 ?.[l, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORAD!, MAGPUR. MAHARASHTRA, MDIA
Phone: 0712-2612162/2612212 email: nagpur@mahabal.com

()

TEST REPORT

Report No.. | ME-1891250626 D3 06062025 |
ULR No. | TCT4B725000010448F i
Nameand | THE CHIEF ENGINEER, PO No. KTPSM550023222/01038
| Address of Customer MAHARASHTRA STATE POWER PO Date: 22.08.2024
| GENERATION COMPANY LIMITED,

Koradl Thermal Power Station Koradi,
| Dist. Nagpur. {(3X6B0MW)

é&:ﬁp!é ' B ,’Gmundwmr .sampliﬁg Done by :Laﬁnmtnr;_ -

Descripton (Type | T LR S 5

Sampling Location | Dugwell Khairi ;Sﬂmpla '10L X 1 No. PVC Can |
Village | Quantity / Packing 1800 mL X 1 No. PVC Can

1100 mL X 1 No. PVC Can
| e I X 1 Mo, Glase Bothe

DateofSamping 20052025 DateofReceiptol  |20.05.2025
. ______ |Ssmple
|$amp|mgl?_rgqemm 1S: 17614, APHA 24" Ed. 2023, 1060-B -
| Date of Start of 129.05.2025 ' Date of Completion of nanezma
Analysis ol o PO A g e
SrMo.|Pameter | umt | Resut m Refureaco
. =c| 280 | APviA2arEd 2023, 25508
2. g _' - .. B APHAZANEA 2023, 4500-He8
'3._ |FreeChiorine (Residual) | mgiL | am.u.auuus; | APHA 249 Ed. 2023, 4500.C1
4. |Total Dissolved Solids mgl 875 suspeiean
5. | Total Suspended Sofids mwt _BOL(LOQ:S) | APHA MV ES 23,2540 :
6. |Chorde(ssC)  mgl | 213 APHAZIE 20234500018
7. Suiphate (as SO | mghL | 151 | APHA 260 Ed. 2025, 4500- S0.E
8. [Nwal(asNO) | mgh | 210 | APHAZ"EQ A20 4500N0.E
9. Tofal Hardness (a5 CaC0s) | mgl | 456 | APHA 2O B 203,200 N
10 Alalinity Total (35 CaCOs) | mg/l | 270 | APHAZPEQ NZL2008 |
1. |Phosphate Total (@s PO | mgll | 0496 'APHAZA™Ed 2008 45O0RE saics]
12, |Fuoide(asF) I mglL | 054 [APHAMPECZ4000FD |
13 Dissoived Oxygen  mgill | B3 APHAMMEY 2003, 45000,BRC ?
14, Biochemical Oxygen Demand | mg/L | 7.0 IS 3025 {Part 44) 2023
| (Bdms2pey 00 | e -
16 ChemicalOxygenDemand | mgL | 24 APHA 248 4. 202, 5208 .
16 [Oiland Grease L omgt | BOL®OQ:) |0 Pt 02 |
Reviewed and
authorised by
Page 1 of 2
QFISALE/02
Issue No 03 -
Date 05.12.2019. Sagar Yeul
Amd 03 Date Dy. Technical Manager

18.07.2023 Chemical Testing
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Mahabal Enviro Engineers Pvt. Ltd.

FLOT NOS. 13,1417, 'll‘,. GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, RORADI, NAGPUR, Hmm
Phone: 0712-2612162/2612212 email: nagpur@mahabal.com

T RT

ReportNo ' |ME-1891250820  Date:06.06.2025
(ULR No. | TCT748725000010448F |

A Rl T P L e e LN, -

' v_ang_ig:qg:q:un_}lssmﬂmz}ma _
33, | Codmium (a6 Ca) |BaL wooo0er) SsPatze
34. ' Selenium (as Se) Mgl | BOL(LOQ0.01) ISABPutZMe
3. Vanadwm(asV) | mgl | BOL(LOQOOY) S325Petzy 2018

END OF REPORT

32, ' Chromium Total (as '-ﬁr};

SrNo.|Parameter | Unit | Resut |MeodRebwco BT
17.  Free Ammonia | molL | BOL (LOQ:0.1) | Test Procedures for Waler and Waslawaler
' Mgharashira Enginesring Research Institute
i \ Gummaﬂﬁmmm 1992

18, TolaleldehiNirogen | mg/L | 140 | APHAZKEd 2023 400 NOwB
8. I Sulphide (as S) o omgh | BOL (LOQ:0,05) mzmsdmwm-saq___ ]
20, __j;y_g&j;sf;ﬂj o rngJ'L BOL (LOQ:0.001) Mwmmmgﬂ _______ i
21. | Phenolic Compounds mg/L | BOL (LOG:0.001) | APHA 240 Ed. 2023, 55%0- BAC |

I Ara s (S IS (SR NS
22, Fixed Dissolved Sofids  mgl 680 EWW‘W o
| | |
23, lionfasFey mgh | 0150 *Emstmztm ——
24, Manganese (ssMn) mglL | BOL(LOG:0.01) IS¥oS(Pazeate |
125, .;E_ﬂaﬂF.?f’iﬁﬁFﬁ!}_ . mgfL | BOL{LOGD.01) ﬁ.;i"ﬁ?ﬁ!?ﬂ!‘?ﬁ____________.__:
|26. [lead(asPb) | mgll | BOL(LOG:O.008) IS¥@S(Paname 000000
127. Zinc(eszn) | mgh | 0032  (SMPstAN8 j
28 Arsenic(asAs) | mg/l. | BOL (L0Q:0.007) ] EEEE{ME}'MH A
28, Nickel (as Ni) | mgl | BOLQOQOQOY SwsPae
|30 imrmrnmﬂm | mglL |BQL(LOQ:0.0005)) APHAZEQ203,31128
‘31, Hexavalent Chromium (as mg/l | BOL(LOQ:0.02) |APHA2¢MEd 2023, 3500- C-B

Cr¥) -

Note: 1. BOL: Below Quantification Limit.
2. LOG: Limit of Quantification.
3. The rasult listed refers only to the tested sampie{s) and applicable paramater(s).
4. This report is not to be reproduced except in full, without the written approval of the laboratory.
5. Any complaint pertaining to the repart can ba addresszed 1o mahabalreports{@gmail com
Reviewed and
authorised by
Page 2of 2
QF/ISALEIOZ
Issue No 03 %PL‘L
Date 05.12.2018. Sagar eul
Amd 03 Date Dy. Techrical Manager
18.07.2023 Chemical Testing
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Mahabal Enviro Engineers Pvt. Ltd.

PLOT NOS. 13,14,17,18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR, MAHARASHTRA, INDIA
Phone: 0712-2612162/2612212 email: nagpur@mahabal.com

TEST REPORT

ReportNo. |ME-1891250520N _|Date: 06.06.2025
ULRNo: |-
Mameand  |THE CHIEF ENGINEER, PO No.. KTPS/M550023222/01038
Address of Customer | MAHARASHTRA STATE POWER PO Date 22.08.2024
I | GENERATION COMPANY LIMITED, '
| Koradi Therma! Power Station Koradi, | :
. |Dist. Nagpur, (3X680MW) e T |
Sample ' Ground water | sampling Done by Laboratory -
Description / Type | '
Sl e L) 1 S DT A (ST
Sampling Location | Dugwell Khairi | Sample | 10L X 1 No. PVC Can
e MWage  |Quantity/Packing 500 mLX 1 No. PVC Can ool
Date of Sampling  129.05.2025 | Date of Receipl of | 20.05.2025
E..w.-_.___. L TR .., .. s
Sempling Procedure |IS: 17614, APHA 247 Eq, 2023, 10808
| Date of Start of 29.05.2025 Date of Completion of | 06.05.2025
lAnsysis |\ lmayss | )
! Diacipline: Chemical | | |
L Yesting; Product Groug; | | ._
| Water (Gre - S N . B ]

1. Bioassay test | Free from acute lethal | 1S 65321871
o - ! boxicity !
i | | L i |

. | | {100% Survival of

! | | _Fish afier frst 98 |
e ] | owrsin 100% watar) | gme o
2. [Trivelent Chromium (es Cr'%) | mgit | BQL(LOQ:0.01) |wsspwwss

END OF REPORT

Mote: 1. BOL: Below Quantification Limit
2. LOGY: Limit of Quantification.
3. The result listed refers only to the tested sample(s) and applicable parameter(s).
4. This report is not to be reproduced except in full, withou! the written approval of the laboratory.
3. Any complaint pertaining to the report can be addressed to mahabaireports@gmail.com

Reviewed and
authorised by
Page 1 of 1
QFISALE/Q2 a&"i
Issue Mo 03 -
Date 05.12.2019, SagarYeul
Amd 03 Date Dy. Technical Manager
18.07.2023 Chemical Testing
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Mahabal Enviro Engineers Pvt. Lt

PLOT NOS. 13,14,17,18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR, MAHARASHTRA, INDIA

it

Phone: 0712-2612162/2612212 email: nagpur@mahabal.com

TEST REPORT
Report No. | ME-1890250529 ‘Date: 06.06.2025
ULR No: Jrcnarzﬁmmmp - -
Narne and 'THE CHIEF ENGINEER, ~ PONo: KTPS/4550023222/01038
Address of Customer MAHARASHTRA STATE POWER PO Dale: 22.08.2024
'GENERATION COMPANY LIMITED,
Koradi Thermal Power Station Koradi,
_  Dist. Nagpur. (JXG60MW) . _ |
Sample Ground water ‘Sampling Done by Laboratory
ety | Y SR Laseres e
Sampling Location Borewell Khair ‘Sample '10L X 1 No. PVC Can
Village :Quantity / Packing 500 mL X 1 No. P¥C Can
. | 1100 mL X 1 No, PVC Can
L il r1LJ-:1MoﬁamBama B
Date of Sampling | 29.05.2025 ' Date of Receipt of fzg 052025
SW!@_P_rqqedurp IS mu AFHA wsd 2023, iD&DE o _
Date of Start of 29.05,2025 ' Date of Completion of | 06.06.2025 ;
Analysis . | Analysis | ) !
Sr.No.Parametor | Unkt |  Result  WenodReewncs
' Disciptine: Chemical i i
. |Water (Ground Water) = I e e =
ik | Temperature i oo | 8.0 | APHA 24 Ed. 2023, 2550-8 B
2 i - Lo 19 AANELZBA0HE ;
3. [Free Chiorine (Residual) | mﬂ"—.f Eﬂ'-f'-mﬂﬂﬁl Wiﬂﬁmmﬁ - | i
4 TowlDissovedSoids | mgl | 1204 ISHOS(Pa g0 d i
9. TotalSuspended Soids | mgll == 5§ APEANCEANBSWD '
6. Chioride (asCl) img | 282 *““14“5“ mm-a I
J. |Sulphate(asSQe = mgh | 221 APHAMPED M2 4500-S0:8 0 |
|8 Nitrate {as NOx) Mgl | 383 APHAZI®EJ 2020, 4500405 B '
9. |TotalHardness (asCaCOs) | mgl . 508 APHA 4% Ed. 2023, 2340 |
110 |Alkalinity Total (as CaC0Os) | mgh ' 378 | APHA 240 Ed. 2023, 23208
11, |Phosphate Total (@sPOs)  mgl = 0183 APHA 4" Ed 2023, 4500P.E B
12, |Fiuoride (as F)  mgl. | 0860 .mmsuwa _ ]
13 Dnssnlved@xygen | mgl | 8.1 | APHA 24° £4. 2023, 45000, B4 C S
14. Bb:‘.hemk;al Oxygen Damand moil 59 15 3025 (Part 44); 2023
(3 days 27°C) _ 31 - B |
15 cruemical{)xpgennemand . _ﬁm:ﬂmzaza.m |
16.  Oil and Grease . mgL  BQL(LOQ:1) |I53025(Pat39) 2001 |
Reviewed and
authorised by
Page 1 of 2
QFISALE/02 £
Issue No 03
Date 05.12.2019. Sagar Yeul
Amd 03 Date Dy. Technical Manager
18.07.2023 Chemical Testing
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Mahabal Enviro Engineers Pvt. Ltd

PLOT NOS, 13,14,17,15, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR, MAHARASHTRA, INDIA

Phone: 8712-2612162/2612212 email: nagpur@mahabal.com

TEST REPORT

Report No.:  ME-1890250520
ULRNo: | TCT48725000010447F

r Date: 06.06.2025 i

| Umit [ Result [MehedRewmer
Free Ammonia - mglL ! BQL (LOQ:0.1) | Tes! Procecures for Water and Wastewater
| | Maharsshira Enginesting Reseasch Instlule
s e S S | Govemment of abarsshirs (MERY, 1992
18. | Total Kjeldahi Nitrogen gL | 220 |APWADEL 200 4SI0NOn S
18, |Suiphide(asS) | moL | BOL(LOG:0.05) APHAZ#%Ed 2023, 4500-5C.D
120.  [Cyanide(asCN)  mglL | E-::L{Lcmoum] APHA 24° Ed. 2023, 4500-CN, CEE
(21, i Phenalic Compounds I mgll. | EIQL{LOQEEID!} AMH*EHM:’I&&&D-B&C
| (asCeH:OH) L T S |
2. |FixedDissovedSoids moh | 960 |SN{Patig2z
| o e i
. |water(Cround Water) | E SN R —
23, |won(asFe) | mgh | 0133 SuBPm2D
|24 |Manganese (as Mn} imgﬂ.j OON8 | I50EKPaLZ) 2019
25 Coppes(asCu) | mgiL | BOL(LOQQ.01) |ISM25Pm2 2019
26. | Lead (as Pb) _mgl | BOL(LOQ:0.008) KMSF2®e
27, |Zncfasz) _{__ff!i!-_ i__ 0042 SuSPazty
28 Amenic(asAs) | mgl | BOL(LOQ:0.007) S MPetZ 01
26, |Nickel(asN) | mgh | BOL(LOQ0.01) ||am5ermma |
0. Mecuy(asHg) | mgl I (LO:0.0005) | APRA 24 £5, 2023, 31128
31, mm:mcnmmmm{as | mgL | BAL (LOG:0.02) ‘AMWE'J 2023, 3500-CrB
2 I—Chmrmumel{as__ga_']_______l_rngiL | BQL (LOQ:0.0Y) | SHBPm2LE
L_s_s___#g@@._@_qggg_ _ | mel 'EQL (LOQ:0.0027) 15%{%:}?&19 -
34, Selenium (as Se) | mgl | BAL(LOQ001) |ISHBPaN
35, Vanadium{asV)  ~ | mgL | 0011 IS 30Z5(Part 2): 2015
END OF REPORT
Note: 1. BQL: Below Quantification Limit.

2. LOQ: Limit of Quantification.

3. The result listed refers only to the tested sampla(s) and applicable parameter(s).
4. This report is not to be reproduced except in full, without the wrilten approval of the laboratory.

5. Any complzint pertaining to the report can be addressed to mahabalreports@gmail.com

Reviewed and
authorised by
Page 2 of 2
QF/SALE/D2
Issue No 03 A
Date 05.12.2019. Sagar/Yeul
Amd 03 Date Dy. Technical Manager
18.07.2023 Chemical Testing
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Mahabal Enviro Engineers Pvt. Lt

PLOT NOS. 13,14,17,18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR, A, INDIA -
Phone: 0712-2612162/2612212 email: nagpur@mahabal.com oL

TEST REPORT

3

ReportNo. |ME1890250520N  |Date:06.06.2025 |
ULRNe: |- : ; Ty S |
| THE CHIEF ENGINEER, |PONo.: KTPS/4550023222/01038 |
Address of Customer  MAHARASHTRA STATE POWER PO Date: 22.08.2024 i
' GENERATION COMPANY LIMITED, :
 Koradi Thermal Power Station Koradi, !
. |Dist.Nagpur. (3XGEBOMW) o, o i
Sample | Ground water ' Sampling Done by Laboratory
Descripion/ Type | o o = i e
Sampling Location | Borewell Khairi Sample 0L X 1 No. PVC Can
o Vilege Quantiy/Packing B00mLX1No.PVCCan ;
‘Deteof Sampling  29.05.2025 Dste of Receiptof . 29.05.2025 3
R Sampie ; cen o
| Sampling Procedure 1S; 17614; APHA 24" Ed. 2023, 1060-B i
Date of Start of 29.05.2025 Date of Completion of | 06.08.2025 g
(Analysis L |Analysis I — i
Disclpling: Chomical | |
| T * H |
4, Bicassay test | = |Free from acute lethal 15 55821571 :
= i toxicity - i
| (100% Survival of | ‘
Fish after first 96 | |
| . (PO IN10C%watery, 0 |
2. Trivalent Chromium (as Cr'?) | mgi | BOL(LOG:0.01) | WaAPWWS ]

END OF REPORY

BQL: Below Cusantification Limit.

LOGE Lirnit of Quantification,

The result listed refers only lo the tested sample(s) and applicable parameter(s).

This report is not to be reproduced except in full, without the written approval of the laboratory.
Any complaint pertaining to the report can be addressed to mahebalreports@omail.com

L b3 B A

Reviewad and

authorised by
Page 10of1
QFISALEN2
lszue No 03

Date 05.12.2018,
Amd 03 Date
1B.07.2023

Sager awf

Dy. Technical Manager
Chemical Testing




B

e

12858 S
Mahabal Enviro Engineers Pvt. Ltd.

PLOT NOS. 13,14,17,18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORAD!, NAGPUR, MAHARMSHTRA, IMDIA
Phone: 0712-2612162/2612212 email: nagpur@mahabal.com

&

TEST REPORT

Report No.. |ME-1882250520 | Date: 08.06.2025

ULRNo: *rcua?zsmgqmugs_ B _ ]
‘Name ang ' THE CHIEF ENGINEER, IPONo.  KTPS/4550023222/01038 |
| Address of Customer | MAHARASHTRA STATE POWER PO Date: 22.08.2024 |
| ' GENERATION COMPANY LIMITED,

iKmlehunnlleEhﬂnnHmdl
T _ Dist. Nagpur. l'-'lm N R
Sample. | Ground water Samphng Done by | Laboratory !
Description /Type | | Ty !
Samgpling Location | Borewell Panjra 'sarnpla 110L X 1 No. PVC Can
; | Village Cuantity / Packing :500 mL X 1 No. PVC Can .
i 5 ;100 mi X 1 No. PNC Can :
b HLX 1 No. Glass Bottle o :

Date of Sampling 'zauaznza Date of Receipt of msuazuzs a
=t o s | Samplﬂ - - o
| Sampling Procedure  iS: 1?314 APHﬁzd*‘Ed 2{:23 wﬁﬂﬂ o i
| Date of Start of zsuﬁzuzs Date of Completion of 'muﬁ.zuzs
fnslysis 1 lAnalysis . e
E}’ﬁ{&'«m" metor | Unk |  Resut  |WsbodRewecs |
| Discipling: Chiemical |
! %Mm:ﬁmﬂﬁam { | | |
!|1 _,T = ket 5 ..___t '{: ___Ein - IMHBEH m_..
jo . Jempesatre 0 %C . 380 | APHAN®EM 2023 29508 St
L, bo? oo AW | APHA " Bu, 202, 4500418
3 IFreaEhl‘urlne{RmduaI] +_@"@ | EﬂL{LOQl}ﬂEI | APHA 247 B9, 2023, 450001 G o
4. |Total Dissolved Solids | mall | _____;g;__{nsm;mim o
5. |Totel Suspended Solids mg/L | BQL(LOQS) |APHAMMES 23,2800
6 (Chlorde(ssC) | mgl 35  mmeeanenos
T _;smm{uscm . mgll | 49.1 Iwnwsdmummf__ -
8. Nitrate (as NOs) | mgh . 348 _APHADGYEQ 023, 4S00N02B
0. __i__Tmall-hrdnmtasﬂaED;} | mgA I 126 'muzﬂd zﬁaa.mc
10. | Alkalinity Total {as CaCOs) |mgle 112 Imwaﬂ 023, 13208 _
(1. [Phosphate Total (asPO.) | mgll | 0220 |APHAMEd. 202345007, E
12. Fh.nn:id-n[nsF} _rng_.fl.. 057 |APHAMSEA 2003.4500F0D
13 |DissobvedOxygen | molL_ | B3 APWAZE 2%, 6000,88C
14, |Ew¢tbunml Oxygen Darmlndl mglL | 67 153025 (art 4) 203
. (\3days27C) e T o
fl_.';‘r_:_____}lﬂ*herrnml%ga_rl__ﬂemnd L mo | 2 'mwmmma ]
16, |OilandGrease | mgA | BOL(LOQ:) |1S3025(Pat3s) 2021 |

Rathwdand

authorised by
Page 1 of 2
QFISALE/D2
Issue No D3
Date 05.12.2019. Sagar Yeul
Amd 03 Date Dy. Technical Manager
18.07.2023 Chemical Testing
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Mahabal Enviro Engineers Pvt. Ltd

PLOT NOS, 13,14,17,18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR,

RA, IMDIA

Phone: 0712-2612162/2612212 email: nagpur@mahabal.com

TEST REPORT

Report No.: |ME-1892250629 o |Date: 06.08.2005 |
[ULR No 'TC“ﬂ??ﬁ“ﬂ?‘?_Wi‘lﬂF I L _—
C | Rest  [evosmees
mgll | BAL(LDQ.0.1) 'Tulﬁmmfurmmwm i
| Maharashira Research Insfituts i
| B 1 . Govemment of Maharashira (MER) 1992 i
18 Total Kjeldah! Nitrogen | mglL | 156 |AH1‘&HHEd.m 4500N0gB ]
118.  Sulphide (as §) mglL | EE}L{LGC!DGSI Jmmmmmcn j
20 Cyanide (asCN) | moll | BOL (LOQ:0.001) |APHA 24% Ed 2023, 500CN,C BE |
'21. ' Phenglic Compounds mg/l. | BAOL (LGO:0.001) mm&&zﬂz&mﬁac '
. [fesCaHsOH) e e _ .
22 FiredDissoved Solids | moL | 206 5&@5_{3&11&}:@: |
| 'Product Group: Residues in | I =
! |water(GroundWater) | | T -
123 lon(asFe) i mgl 0073 et d G
24, 'MEFIQEHE‘EE{BEMH] 1mﬂ"|- . bos EMIMZ},MB_"___ il [
25 __+W{_a_as_pu] e gl | muLmnm] .mmipmzlmm I
6. iLead(as Pb) _  mglL 'BQL{LOQGWE} [SHBPAWY ]
2. znceszy _mgh | 0081 (sespenas
2.  Amenicleshs) Eﬂw BOL(LOQ00wY) |suaspaname
28, MNicksifssNi) mgll [ BQL (LOQ:0.01) |IS3025Part2y20t8
30, Mercury (as Hg) | mgi EIIL{L{}Q*G Bﬂﬂ-ﬁ} H‘Eiﬁiﬁ.&ﬂi-ﬁ o
31, HexavalentChromium(as = mgll | | BAL(L0Q:0.02) APHA 24% E. 2023, 3500-CrB.
e ___Eru:' SN i e e i =2R |
g2 __Ichmmmm Tﬂla[{as{;r) | ng'L ECIL (LDQ'[J 01) |Sae5{Panzone __M__‘
133, Cadmium (as Cd) . mgll | W-ﬁ-m“ 0027) SAn5Pnny 0 |
'34.  Selerium (as Se) 1’.’_'9'!'- BOL (LOQ:0.01) |ISs(Paizzore
35 Vanadium (as V) L mgl | 00M  |S3sPaz a1 ez ]
END OF REPORT
Mote: 1. BQL: Below Quantification Limit.
2. LOQ: Limit of Quentification.
3. The result listed refers only lo the tested sample(s) and applicable parameter(s).
4. Thmmpumsnnttuberamudunedaxcaptmmﬁ,mﬂwutmwﬁttenamwﬂufﬂuhhamm
5. Any complaint pertaining to the report can be addressed to mahabalreports@gmail.com
Reviewed and
authorised by
Page 2 of 2
QFISALE/02 74
Issue No (3
Dale 05.12.2019 Sagan Yeul
Amd 03 Date Dy. Technical Manager
18.07.2023 Chemical Testing
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Mahabal Enviro Engineers Pvt. Ltd

PLOT NOS. 13,14,17,10, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR, MAHARASHTRA, INDIA
Phone: 0712-2612162/2612212 email: nagpur@mahabal.com

8

TEST REPORT
Report No.. ME-1852250520N . |Dae 05082025
|ULR No.: -
'Name and | THE CHIEF ENGINEER, PONo. KTPS/4550023222/01038 |
' Address of Customer | MAHARASHTRA STATE POWER PO Date: 22.08.2024
.l GEHERATIDH COMPANY LIMITED,
| ' Koradi Thermal Power Station Koradi,
L__________ ~ Dist. Nagpur. {3mum - N - )
| Sample Ground water Sampung Dane Labor
\Description /Type = " ! -
‘Sampling Location | Borewell Panjra sample 110L X 1 No. PVC Can
L . ‘Quantily / Packing 500 mL X 1 No. PVC Can
-':Ditﬂnisamplhg '29&5.:2025  Date of Receipt of |2£ID52325
b | Sample ,
:Snmplk'uu Procedure }13 17614; APHA 24" Ed, 2023, 1060-8 -
' Date of Start of 129.05.2026 ' Date of Completion of | 06.06,2025
|Analysis | Analysis :
Sr.No.[Parameter | Unit | Resut MeodRewee
& B Bioassay test - Free from acute lethal | IS 63621971
! toxicity
| {100% Survival of |
| Fish after first 86 |
T e jhoursin100%watey 0000000
!_; | Trivalent chmn-am 1{as cr*f-} rrgg;L aﬂL{ma.n 01) wmﬁmwm o
END nF REPORT
Mote: 1. BOL: Befow Quantification Limit.

1_

2. LOG: Limit of Quantification.

3. The result listed refers only to the tested sample(s) and applicable parameter(s).

4. This report is not to be reproduced except in full, without the written approval of the laboratory.
5. Any complaint pertaining to the report can be addressed to mahabalreparts@gmail.com

Reviewed and
authorised by
Page 1 of 1 —
'QFFSALE/02 ol Exg)
Issue No 03 = ik f.i
Date 05.12.2018. Sagar Yeul =4
qrhnﬁ 03 Date Dy. Technical Manager
“ 18.07.2023 ' %Chanﬂml Testing -
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Mahabal Enviro Engineers Pvt Lt

PLOT NOS, 13,14,17, 8, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORAD!, NAGPUR,

; LA, INDIA
Phone: 0712-2612162/2612212 emalii: nagpur@mahabal.com

TEST REPORT

ME—'EEESZEGEEB o
TC?H?EEUUWW#&DF

Rapurt No.:
ULR No.:

‘Mame and | THE CHIEF EﬁélHEER. _ 'PONo.: KTPS/4550023222/01038 _|
| Address of Customer MAHARASHTRA STATE POWER PO Date. 22.08.2024
: ' GENERATION COMPANY LIMITED, | |
Koradi Thermal Power Station Karadi, i
P ___ Dist. Nagpur. (3IXEGOMW) P N
' Sample ' Ground water ' Sampling Done by ! Laboratory
Sampling Location  Dugwell Panjra Sample 10L X 1 No. PVC Can ‘
Village i Quantity / Packing | 500 mL X 1 No. PVC Can
| 1100 mL X 1 No. PVC Can ,
R . S {ILX 1 No, Giass Bottle |
Date nfSammeg 128.05.2025 ‘Date of Receipt of musms :
S e . Sample A= NN
Sampling Prcm:iure s 1?&14 APHA 24 Ed. 2(::23 TDED-B |
: \PHA 24 Ed . ,
| Diate of Start of 1 28.05.2025 Daba :af Gm‘npl n of &50&2025 |
Analysis _jAnalysie g
Sr.No. Porameter _unit,,,ﬂum | Mthod Refrance i e
Diseipline: Chemical | | | |
Jesting; Product Group: | ! |
_ Water{GroundWater) | = S I
1 Tempemture L | a0 ewaeeimmass
2 pH - ., iﬂjﬁ!{f&.mm o
3 [FreeChiorine (Residual) | mglL | BOL(LOQ00S) |PWAZMES 22385006 |
!4 |Tml Dissolved Solids | mpt | 257 tlﬂmwﬂ*‘l&}m e
5. rmsmmsauus | mglL | BQL{LOG:5) [APHAZMEC OB 280D 00
6. |Chioride (s Cl) o mgll | 420 APHAZPEO M2, 4500CH8
7 |Suiphate (as SO . Mgl 40 | APHAZWEG 200, 4500.-50cE |
8. Nwate(asNOy) | mat | 143 |APHAZIWEQ 2000, 4500NOLB 1
i_a_._._. ] Tmaleﬂnam(asCaC&;} | omgll | 146 (APHAME 2023, 2340C l
|1_u_. | Alkalinity Total (as CaC0y) | mgll | 108 'wwamm |
Ip. thspﬁla_t_e_eTita!{a:Pﬂ;} | mgl | 0447 | APHA 241 £, 2023, 4500P, E g
[_12. ' Fluoride (as F) | mgn | 0.44 'mwamwn -
'13.  Dissolved Oxygen Img | 83 iwwammaac o
14. Biochemical Oxygen Demﬂnd mgill. | 66 |15 3025 {Part 44): 2023
| (ddays2mC) R SO R e
16 [Chemicsl OxygenDemand | mgf | 24 smweamsimas
16. |OlandGrease | mgn | maL(oa) (15,305 (Pant 3932021 i
Ftwiewadand
authorised by
Page 1 of 2
QF/SALE/02 7
lzsue No 03
Date 05.12.2019. Sagar'Yeul
Amd 03 Date Dy. Technical Manager
18.07.2023
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¢¥? Mahabal Enviro Engineers Pvt. Ltd.

PLOT NOS. 13,14,17,18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR, MAHARASHTRA, INDIA
Phone: 0712-2612162/2612212 email: nagpur@mahabal.com

£

TEST REPORT

Report No. | ME-1893250529  Date:06.06.2025
ULRNo: |TC748725000010450F | |

Se. No. [Parameter

| Unit | Result [Method Reforance
;17. {Free Ammoniz

| mgiL | BOL (LOQI0.1) | Tes! Procedures for Waler and Wastewater
| Maharashira Engineering Research Insbiute

oL eoenmatof et MER) 1952 |
118 |TowlijeidshiNiwogen | mgl | 130 |APHAZAP Ed,2008, ASIONORG
19| Sulphide (as S) | mgil | BOL(LOQ:0.05) |APHA24"E4 2023, 4500-5C.0 |
0. [Cyanide(asCN)  mglL | BOL (LOQ:0.001) |APHAZ4 Ed. 2000, ASDOCN,CAE

21, |Phenolic Compounds | moiL | BOL (LOQ:0.001) | APHA26® Ed. 2023, 5530- B & C

S (@sCeHsOH) . 0 A — .
22 |FoedDissolved Soiids | mgl | 200  samspatimmm o

23 lwonfesFe) | mgt | 00s8  |sumspmzms

{24 Manganese (asMn) | mg | BQL(LOQOY) |SH2Fmz 2B I
25 |Copper (as Cu) | mgl | BQL(LOQ0.01) | Patz 2 ]
% tead(asPD) | ol | BOL(LOQOWS) [SXBPaa2E ‘
27, |Zinceszn) | mgll | BOL(LOQ:0.02) [SWHPmz M8

28 |Arsenic{asAs) | mgl | BQL(LOQO.007)|SNPat2le |
29, Nickel(esN) | mgl | BOL(LOQ:0.01) |SNsPanzi20 ]
30, |Mercury{esHg) | mglL [BQL(LOQ:0.0005) APHAZ4MEM.20Z3 31028 |
31 Hexavaient Civomium (as | mgiL | BQL{LOQ:0.02) |APHA24*Ed. 2023, 3500- Cr-3 |
| ) R TR R D
%2 |Chromium Toal(as Cr) | mgl | BOL(LOG00Y) |SWB{Fainas

33 [Cadmium(asCd) | mgl |BOL(LOQ0.0027)|SNGSPaizizme
34, |Selenium (25 Se) | mgl | BOLMOQOON [SMsPmpa

35 |Vanadium(asV) [ mgl | 0010  |ISIOSPa A ]

END OF REPORT

Note: 1. BQL: Below Quantification Limit.
2, LOQ: Limit of Quantification.
3. Tha result listed refers only to the tested sample(s) and applicable parameter{s).
4. This report is not to be reproduced except in full, without the written approval of the laboratory.
5. Any complaint pertaining to the report can be addressed to mahabalreports@gmail.com

Reviewed and
authorised by
Page 20of 2
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lasue No 03
Date 06.12.2018. Sagar Yeul

_Amd 03 Date Dy. Technical Manager
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Nﬂhabal Enviro Engineers Pvt. Ltc

PLOT NOS. 13,14,17,18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR, T
Phone: 0712-2612 162/2612212 email: nagpur@mahabal.com

TEST REPORT

P

Report No. 'Pﬁéﬁ_?é@??ﬂ . |vaeosos2025 |
ULRNo.. |- B N ]
INameand | THE CHIEF ENGINEER, ~ 'PONo: KTPS/4550023222/01038 |
!Addreas of Customer | MAHARASHTRA STATE POWER PG Date; 22 08,2024 [
: ' GENERATION COMPANY LIMITED, ;
I 'Koradi Thermal Power Station Koradi, '
.. |Dist Nagpur. (3XSGOMW) '
| Sample

Description /Type |
'Sampling Location | Dugwell Panjra Sample
i Village | Quantity / Packing

| |
e et R Y (e e —
| Ground waler | Sampling Done by | Laboratory ’
| |
|
|

0L X 1 No. PVC Can

__@E_r.xmu.wccmh

DateofSampling 20052025  |Daleof Receiptof 29052008 |
P L NP, o,
Bampiing Procedure  1S: 17614; APHA 24" Ed. 2023, 10808
Date of Start of | 29.05.2025 | Date of Complation of | 06.06.2025
[Analysis A |Analysis .
Sr.No. Parameter | Unk |  Resuit  Mewhemwes |
Discipline: Chemical 'a_ | ;
Testing; Product Group: | - ' 1
. Bioassay test | - |Free from acute lethal |15 85521871
| : toxicity .
, (100% Survival of |
; , Fishafter frst 96 | 5
bt IoUSINt00%Watery | o
2. Trivalent Chromium (8s Gr) | mg/L | BOL (LOQ:0.01) | WISAPIWWSE o |

END OF REPORT

Mote: 1. BOL: Below Quantification Limit.
2. LOQ: Limit of Quantification.
3. The result listed refers only to the tested sample{s) and applicable parametern(s].
4. This report is not to be reproduced except in full, without the written approval of the laboratory.
5. Any complaint pertaining to the report can be addressed to mahabalreports@gmail.com
Reviewed and
authorised by
Papge1o0f1
QFISALEIDZ
s Yt
Date 05.12.2019. Sagar/Yeul
Amd 03 Dats Dy. Technical Manager
18.07.2023 Chemical Testing
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Mahabal Enviro Engineers Pvt. Ltd

PLOT NOS. 13,14,17,18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR, MAHARASHTRA, IDIA
Phone: 0712-2612162/2612212 emall: nagpur@mahabal.com

TEST REPORT

ReportNo: |ME-1884250529 Date 08.06.2025
ULR No. | TC748725000010451F !
Nameand | THE CHIEF ENGINEER, |PONo.:  KTPSM550023222/01038 |
| Address of Customer | MAHARASHTRA STATE POWER PO Date: 22.08.2024
; GENERATION COMPANY LIMITED,
| Koradi Thermal Power Station I{ondi 1
\ _ |Dist. Nagpur. (3X6E0MW) I
[ Sample Ground water | Eamphng Done by Laboratory !
|Description /Type |

Sampling Location | Borewel Kawtha is'arﬁ;fe

g _105.'3:_1 No. PVC Can.

|Village tQuantity { Packing 1500 mL X 1 No. BVC Gan
,- ; 1100 mL X 1 No. PVC Can
| ’ oo} — __: - 1L X 1 No. Glass Bottle
*.uammampimg |za 05.2025  Date of Recaipt of 29.05.2025
o |Sample B B

‘Sarnphngchadure '|s 17614; APHA 24" Ed. 2023, 10608
'Date of Start of ‘29 06.2025 | Date of Campletion of | 06.06.2025
Analysis | (Analysis " o ]
e No. Parametsr Tnk | Resst wboinas

Discipline: Chemical | |

Testing; Product Group: | |

Water (Ground Wate |
1. |Temperature L | mo  ewmamnzws
2. |pH - 77 APHAMPEQ Z3.4500HeB |
3 Free Chlorine {Residual) | mgl | EQL[LDQUUGJ | APHA 24P Ed. 2020, 4500016 B
4, Tu!al Dmﬂm Solids mgi. | 1074 wsmipm om0 ) 1
S T?!E!_EW_SPEE'F_“.___WE#:_ 6 | APHAME 2023, 2540D o
6.  |Chloride(ssC) | mglL 280 APHAQMEQ 2023 4500008 |
7. Sulphate (as S04) | mail | 108 APHAZMEA 2008, 4500-SOcE
8. MNiate(ssNOj) | mglL | 445 APHAZSEQ 9 4S00NOIE
9. |TotelHarness(asCaCOs) | mgl | 420  |APAZMEAZRZMC
0. | Akalinty Total (as CaCOs) | mglL | 374 |APAMPEADMZN08
1. |Phosphate Total(asPOs) | mglL | 0300  |APHAZRELXN80PE
12, |Fluoride (asF) |rmg_."l._ 043 |APHAZ"Ed 2023 4500F.D
13. | Dissolved Oxygen | mglL | 6.5 [APHAZE 2020 4500.0,B5C
'14. | Biochemical Oxygen Demand | mgil | 5.5 IS 3025 (Parl 44): 2023

| (3days 27:C) I I I
15 [ChemicalOxygenDemand | mgl | 18 |APHAZAEQ 20 5208
|16, Oiland Grease _ | mgl | saLqoa:) [suspaman
Reviewed and
authorised by

Page 10f 2
QFISALE/02
Issue No 03 - -
Date 05.12.2018. Sagar Yeul
Amd 03 Date Dy. Technical Manager
18.07.2023 Chernical Testing i
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Mahabal Enviro Engineers Pvt. Ltd.

PLOT NOS. 13,14,17,18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORAD], NAGPUR, MAHARASHTRA, NDIA

Phone: 0712-2612162/2612212 email: nagpur@mahabal.com

TEST REPORT

Report No. ME-1894250528
ULRNo: | TC748725000010451F

10. | Alkslinity Total (as CaC0Os) | mgll. | 374
. ‘pnusphatemai{as PO) | mgl 0308
2. |Fuorde(asF) | mgh | 0.43
13 DissovedOxygen  mgd 6.5

|14, fﬂimhﬂmimlﬂxygenr}amd mgil | 55
; {3days 21°C) '

15, Chemical OxygenDemand  mgl. = 18
16, Oiland Grease _ mgL BOL(LOQ:Y)

Reviewed and
authorised by

Sagar EHII

Dy, Technical Manager
Chemical Testing

Page 1 of 2
QF/SALENZ
lssue No 03
Date 05.12.2018
Amd 03 Date
18.07.2023

| Date: 06.06.2025

Name and 'THE CHIEF ENGINEER, 'PONo. KTPS/I4550023222/01038
 Address of Customer MAHARASHTRA STATE POWER PO Date: 22.08.2024
' GENERATION COMPANY LIMITED,
Koradi Thermal Power Station Koradi,
I  Dist. Nagpur. (3XE60MW} N Sy _
Sample Graund water Sanmﬁng Dane by ‘Laboratory
\Description/Type _ | R =
‘Sampling Location | Borewell Kawtha sampla 0L X 1 Mo, PVC Can
| Viliage Quanhty!?ackmn 500 mL X 1 No. PVC Can
- - 108 mL X 1 No. PVC Can
e\ 1LX1No GlassBote
Date of Sampling 26.05.2025 | Data of Racmpt of 28.06.2025
s e s FEEE L i SRy N )
Sampllmg Pracedure !3 1?514 APHAH*" Ed. 2023, 1060-B _ o
Date of Start of 29.05.2025 ' Date of Completion of | 06.06.2025
Analysis RRRTETS ..| .. S S
St.No.Parameter  [unt | Rosut [Wmotmwewss |
' Discipline: Chemical 5 !' !
 Testing; Product Group: ' |
. Matee(GroundWaten) | | | T
1 Temperatyre | °C | 270 | APHANMMEdIW3. 2508 §
2 [pH ISPURIRUR. . B | 7 "F"“WE!_?%_W*H s
3. FreeChlorine (Residual)  mg/L | BAL (LO:0.05) I_ME#E:I 223, 450001 G
4. Total Dissolved Solids  mgl. . 1074 153005 (Part 1612023
5. Tolal Suspended Solids Mgl B APHAMPEG 02325400 o
6. Chiorde(@sC)  mgh | 280 APHA 20 9, 2023, 450018
7 ‘Sulphate (35 SOs) - mgit 108 APHAZAMEM 2073, 4500 SOVE
B Nirate(@sNOw)  mgl | 446 |APHADMOEL.2N8 4500NOLE
9. Total Hardness {as CaCOs) | mgll | 420 mwmmch_ -

APHA 4 E 2023, 40P, E
APHAZNEQ 23 4SOF.D
(APHA 24P Ed 2123, 45000, BAC
|sm:9mu1m

WH‘E&M%
1153025 (Part 39) a0
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PLOT NOS. 13,14,17,18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR, MAHARASHTRA, INDIA
Phone: 0712-2612162/2612212 emall: nagpur@mahabal,com

()

TEST REPORT

[Report No.: |ME-1894250520 | Date: 06.06.2025
\ULRNo.  |TC748725000010451F |

| unit | Resuit _|WetodRolemscs

| mgiL | Baum{mﬂ Tes! Procedures for Water and Waslewater !

| |  Maharashira Engineering Research Instituts |

e S i | ovemmentof Mahareshiva (MERI) 1982 |
1;5 ‘Total Kjeldah! Nitrogen . mglt | 230 | APHA 269 Ed. 2023, 4500N Org 8 _

s O OO I A S I
i19.  |Sulphide (asS) | mglL | BOL (LOQ-0.06) |mm4*mm¢5m-s~cu ‘
120.  |Cyanide(asCN) | mgl !amn.muum} | APHA 24% Ed 2023, 4500.CH.C & E !
21, |Phenolic Compounds | mgL | BQL(LOG0.001) APl 24 Ed. 200, 8520- B4 C |
I B ~ S
2. Toe e swmpewmzn
} i
r‘ i
D lbon@sFe . mgh | om __ suspmysn
24, |Manganese(esMn) | mglL | BOL(LOQ:001) ISHMNPaZ 2010
25 |Copper(asCu) | mglL | BOL(LOQ0OT) :133025{&:1?,}24}19
(26, |leed{esPh) _._______F!ﬁ'_-____ﬂmim““mﬂ} ﬁmf?““ﬁm S ra————
47, Znc(szn) [ mgh | 0032 S 008Pan 2 2019
28 Asenic(asAs) | mglL | BAL(LOQ:0.007) ;sauzaemz;:m -
29, NickelfasNi) | man . BOL{LOQ:0.01) ¥ SN A
130, |Mercury(asHg) | mgL |BOL(LOQ:0.0005) APHAZMEd 202331128
E31 Ei-lemamc-iwmmm [BE | malt. | BQL{LGC!GUE} AF'1-I.A24"E¢ mamc:-ﬁ
R C_i""‘] S —— .' - _H: S — S ——
iE:F__“WmmeI{mcr] ) l mgl | BAL (LOQ:0.01) 'ﬂm;m:}mw )
133, |Cadmium (as Cd) B n'hg!L_tEGL{Lﬂﬂﬁﬂﬁz?}lksthmEf}mﬂ -
34 |Selonium (asSe) _} mel ¢ O (LOGDOT) JENMPMBDN . o s
135, |Vanadium(asV) . mgl ;Emrt.mum,\ LEHT

END OF REPORT
Note: 1. BQL: Below Quantification Limit.

2. LOG: Limit of Quantification.

3. The result listed refers only to the tested sample(s) and applicable parameter(s).

4. This report is net to be reproduced except in full, without the written approval of the laboratory.
5. Any complaint pertaining to the report can be addressed to mahabalreports@gmail.com

Reviewed and
authorised by
Page 20f2
QF/SALEN2
Issue No 03
Date 05.12.2019. Sagar Yeul
Amd 03 Date Dy. Technical Manager
& 18.07.2023 Chemical Testing

-Eﬂ'ﬁlr ziis} by T —




. | 2.6F e
Mahabal Enviro Engineers Pvt. Lt

PLOT NOS. 13,14,17,18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR, INDIA
Phone: 0712-2612162/2612212 email: nagpur@mahaba Eﬁ

3

TEST REPORT
ReportNo. ME-189425052N - LH&:@Q@_ 2025 |
URNo: |- N
Name and | THE CHIEF ENGINEER, - "IPr:-Na Kﬁéummaa :
ﬁﬁdm of Customer | MAHARASHTRA STATE POWER |PO Date: 22.08.2024
| GENERATION COMPANY LIMITED, | }
i ,Kmlehermal Power Staiion Koradi, |
—— ... Dist. Nagpur. (SXG6OMW) e — .}
Sample | Ground water IfSarnplhg Doneby l Laboratory |
\Description / Type | | o e .
Sampiing Location Burmn KMa San-npda 10LX1 Mﬂ PVC Can
. visge |Quanliy/Packmg  S00mLX1NoPVCCan
| Date of Sampling wnﬁzuza Date of Recaipt of 129.05.2025 =
| Isame B
|$amp¥h§ Procedure. *iﬁ’ 17814; Apunzf Ed. 2023, 10608 _ |
Date of Start of 29.05.2025 Date of Completion of | 06.08.2025 .
it o SIS [ | I - ]
Sr.No. Parameter | Unit | Resutt [WemooReewos |
| |Disciptine: Chemical | ! | |
Testing; Product Group: | ' |
| WaiertGrowaWan | | |
1. |Biosssaytest ' ?"“"L""'Eéémawm?uiiﬁs'?ﬁ_shin o
i _ - toxioity |
{100% Survival of
Fish after first 96 !
.. housin100%wate)

2. |Trivaient Chromium (25 Cr%) | mgil | BOL (LOQ:0.01) | WISAPMWSS
END OF REPGRT

Note: 1. BOL: Below Quantification Limit.
2. LOQ: Limit of Quantification.
3. The result listed refers only to the testad sample(s) and applicable parameter(s).
4. This report is not to be reproduced excapl in Tufl, without the written approval of the laboratory.
5. Any complaint pertdining to the repornt can be addressed lo mahabalreports@gmail. com

Reviewed and
authorised by
Page 1of 1
QFISALE/DZ F2 i
Issue No 03
Date 05.12.2018. Sagar'Yeul
Amd 03 Date Dy. Technical Manager
18.07.2023 Chemical Testing
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Mahabal Enviro Engineers Pvt. Ltd.

PLOT NOS. 13,14,17,18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORADI, NAGPUR, MAHARASHTRUA, INDIA
Phone: 0712-2612162/2612212 email: nagpur@mahabal.com

TEST REPORT

ReportNo.: | ME- 1895250528 __ Date: 06.06.2025
(ULR No: | TCT48725000010452F
'THE CHIEF ENGINEER, 'PONo:  KTPS/4550023222/01038
‘Address of Customer  MAHARASHTRA STATE POWER PO Date. 22.08.2024

GEHEHATIHH COMPANY LIMITED,
; Knmﬂ Thermal Power Station Hnmﬂ

___Dist Nagpur. (SXSS0MW) I |
Sample | Ground water Samplmg Dona | Laboratory
Description /Type | |~ " fy___s‘_ ]
Sampiing Location | Dugwell Kawtha | Same 0L X 1 No. PVC Can_
| | Village Quanmnyad-:mg 500 mL X 1 No. PVC Can
| i 160 mL X 1 No. PVC Can
e e I B 1L X 1 No. Glass Bottle
-Dﬂte of Sampling izn.niauzs ' Date of Recsiptof  29.05.2025
! jSenple .. b " = i

%Wﬂfw_qm |s 1?514 ﬁFHﬁ.zd"*Eu 2023, 1060-8 S !
: Date of Start of 26.05.2025 ' Date of Completion of | 06.06.2025 i
Anaysis [T Avaysis |
Sr.No.Parameter | umt | Resufl [Whosfalemes
i Discipling: Chemical i f
1. |Temperatwe : "*'31 27.0 | APHAZ4"Ed, 2023 2550-B
2 pH i - 1 85 | WPHA 24% Eq. 2023, 4500H~B
3. 1Fraacmunne{ﬂmidua!} ngJ'L _BOL {LOQ:0.05) .#H%ZFE;LM 4500L16
A |TowiDissolvedSolids | mgl  B10  |SWBPateAB
5. |ToteiSuspendedSoids | mgh | &  |wrAdEsmag0D
6 __|Chioride (as Ci) L lmgll t o 211 APMAZMSEd. 2020, 450018
7. |suptstessoy  ImeL | w  wmmsoaummmsos
_3~__ Nirate (asNOs) ~~~  mglt | 346 APHANMED 2023 4500NG»B
_f_:r____ﬁuwnmnmmmm:} Lmgh | 288 IAPHAZMES X23.2M0C |
0. Alalinity Total (46 CaCOs) | mgll | 256 | APHAZMES 03208
11, |Phosphate Tolal (as POs) | mgl | 0.676 | APHA 24" Ed. 2023, 45007 E
12. _ |Fluoride (asF} mgﬁ.__ 054 Immzq_mwn e
13, |Dissolved Oxygen omeh | &1 | APHa 2am B 2023, 4500.0, B & C |
1. |Biochemical Oxygen Demand mgL | 75 ]mm;mu}m |
_ (3days2rC) ! - s e
5. Chemical Oxygen Demand mglL e 24 |APHA2#vEd 2020 52208 |
6. OllendGrease | mgl BOL(OQ:1) |SupspPad 2t i

Rawiewadand

authornsed by
Page1of2
QFISALE/0Z riy
Issue No 03
Date 05.12.2018. Sagar Yeul
Amd 03 Date Dy. Technical Manager
18.07.2023 Chemical Testing
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£

TEST REPORT

ReporiNo: |ME-goszs0828 o .
(ULRNo.. | TC748725000010452F

| Date: 06.06.2025

— e e e T ——

e i | R“““ iwm T i
|

Sr. No. Parameter
117. Free Ammonia

& 1w b s - e e ]

 BOL (LOQ:0.1) | Tes! Procedhres for Water and Wastewater

Maharashira Engioeering Research Insbtule
o b Ll S SRS

Unit
maiL

 mgh | 290  |APHAMAEG 2073 450NOGE
mgiL

F*ra ~Total Kjeldahi Nitrogen
. gaidety Nirogan ] -
L | BOL (LOGR0.08) | APHA 3L 200, 43066 9

L Ssiphite (25-9)

20.  [Cyanide(esCN) ' mgil | BQL(LOQ:0001) |APHA24MEd 2023, 4500CN.C &E |

21, | Phenolic Compounds | mg/L | BOL (LOQID.001) | APHA 24" Ed, 2023, 5630- 85 C
| (e CeHsOH) ] ! '

22. [FisedDissohedSoids | mgh | 630 suspmmaz

23 lron(asFe) | mgt | 0088  |SuSpPmzae

e S _ S T

24, Manganese(asMn) mgi | 0037  |S305Pat2) 019

WG S N |

25 Copper(ssCu)  mgh  BOL(OQOOY) |SMAPmznte |
126.  Lead (as Pb) - | BOL (LOQ:0.008) |15 3025 (Pat 2) 2019 -

27.  |Zincfaszn)

2 4 | 0.063  |iSIEPa2N1
28 Amenic(asAs) |
|

BQL (LOQ:0.007) |IS320(Par 2, 2019
BOL (LOQ:0.01) |1S3025(Pan 2} 2019

BQL (LOC:0.0008) | APHA 20° Ed, 2023, 31128
BOL (LOQ:0.02) |APHAM®Fd 2003 3500-Cr8

30, Mercury (as Hg)

31. t Hexavalent Chromium ['aé

i | CrmE) i

32, Chromium Total (as Cr) | 's_i;.'fi,.',;'@ﬁgﬁ_féij_'ﬁsj&gﬁz}ﬁs" A
33 |Codmium(asCd) | mgll |BQL(LOQ:0.0027)|SMBPmMy
3. |Selenium(asSe) | mgl | BOL{LOQW0.01) |SHSFEaZMm
3. Vanadum(asV) | mgl | 0015 |SunSpazan

END OF REPORY

T

BOL: Balow Quantification Limit,

LOGQ: Limit of Quantification.

The resuit listed refers only (o the tested sample{s) and applicable parameter(s).

This report is not to be reproduced except in full, without the written approval of the Iaboratory.
Any compizint perlaining to the report can be addressed to mahabalreports@gmail.com
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Mahabal Enviro Engineers Pvt. Ltd.

PLOT NOS. 13,14,17,18, GRAMPANCHAYAT BOKHARA, CHHINDWARA ROAD, KORAD!, NAGPUR, MAHARASHTRA, INDIA
Phone: 0712-2612162/2612212 emall: nagpur@mahabal.com

TEST REPORT

‘ReporiNo.  ME-1895250520N Date: 06.06.2025 |
(ULRNo: |- | — |
‘Name and | THE CHIEF ENGINEER, PONo: KTPS/4550023222/01038 |
 Address of Customer  MAHARASHTRA STATE POWER PO Date 22.08.2024 -
= | GENERATION COMPANY LIMITED, : |
I Koradi Thermal Power Statlon Koradi, |
A Dht-H-nmr-iamnm _ b e e =
' Sample Gmund water Sarnpl'rng Done by Labm’atnry 5
|Description / Type | _ . |
i Sampling Location Dugwall Kawﬁa sarrhpla 10L X 1 No. PVC Can |
" _ |Vilage |Quantity/Packing |50 mL X 1No. PVC Can |
Date of Sampling | 29.05.2025 Date of Receiptof |26 05.2025
; — _ ESHHFI* o ! e
Sampling Procedure 1S: 17614; APHA 24* Ed, 2023, 1060-8 _ - i
Date of Start of 129 05.2025 | Date of Completion of ' 06.06.2025
\Analysls ____|Analysis JESGS:
St.No.[Parameter " ["Umt | Resut |Weltod eleee

.Fraeﬁmacuiahtha.t Eﬁﬁﬂiiﬂ?i

| Bioassay fest -
[ {Wﬂ% Survival of
| | Fish afier first 96
{2 Twﬂan’t Dhmﬂﬂum (as L?g‘_'_‘_l mglL L | _ EDL {Lﬂﬁﬂ '-“," W@ﬁ o .
END I:IF REPORT
Note: 1. BQL: Below Quantification Limit
2, LOQ: Limit of Quantification.
3. The result listed refers only to the tested sample(s) and applicable parameter(s).
4. This report is not to be reproduced except in full, without the written approval of the laboratory.
5. Any complaint pertaining to the report can be anldrusaad to mahabaireporis@gmail.com
Reviewed and
authorised by
Page 1of 1
QFISALE/02 d
Issue No 03 -
Date 05.12.2019. Sagar'Yeul
Amd 03 Date Dy. Technical M
18.07.2023 Chemical Testing
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MAHARASHTRA STATE POWER GENERATION CO. LTD.

[Govt. of Maharashtra undertaking)

e

et Wt
BAHAGENCO
L i P Dl 1501

(150 90601:2015, 150

KORADI THERMAL POWER STATION, KORADI

Ofo Chiel Engmeer (0&M), KT.P.5, Koradi, Dist Magpur, PIN - 441111 ""'"J 2?/ =
1ADD 2015, 150 45001; 2018 & 150 50001:2018)

Anpelg E

Email - cepenkoradi@mahagencoin CIN: U40100MHZ0055GC1 53648

Date: 31/05/2025

Action Plan for maximizing Ash Utilization

Short Term action plan:

| Sr.No Action plan Status

1 Tender pubilished for proposal of *Approach and | Work is in progress,

Peripheral Road condition of Koradi & Khasara | Peripheral Road at Khasara
ash bunds of Koradi TPS" which will be ash Bund will get completed
beneficial for maximizing ash utilization in by July 2025.

Rainy season.

2 A letter no. 7057 did 13.12.2024 to accord an As per B.R. no. MSPGCL/
approval to provide Financial Assistance at BM226 /Item326.27 Dated
actual in providing the ash from Khasara Ash | 23.09.2024 MSPGCL to pay
Bund of KTPS Koradi to NHAI/MSRDC & other | [Inancal assistance of Rs. 125
Govt. Infrastructure development | /per Tonn basis &  pass-
Projects/Road Projects at various locations, on | ﬂ"‘fl“-‘ﬁh charges on NTF_C
NTPC basis i. €. Rs/Tonn/Km, has been sent to | basis of Rs/Tonn/Km basis is
HO, MSPGCL, Mumbai. ! under consideration.

3 Proposal for Work of Excavation, Collection, | Approval from HO shall
Loading & Transportation of 1,00,000 MT of | receive soon.
pond ash from Khasara ash Bund to Umri |
(Jungli-Khurd) Area on Limited Enguiry basis
has been sent to HOD, MSPGCL, Mumbai for the
approval,

! Proposal for Work of Excavation, Collection, Approval from HO shall receive
Loading & Transportation of 1,00,000 MT of 50011,
pond ash from Khasara ash Bund to Pachgaon,

Salai Menda and Navegaon Crusher Mines on

Limited Enquiry basis has been sent to HO,

MSPGCL, Mumba for the approval.

On Hon. MSPGCL B.R. for Bs. 125/- per Ton | PO for installation of 100 MT
financial assistance, this office has initiated the | weighbridge placed, material
proposal for installation and commissioning of | received at site, work is in

5 100 MT Weighbridge at Khasara Ash Bund | Progress and same shall
premises for measurement and weighment complete by end of July 2025
purpose. Tender published (RFX no. 52575).

Price bid opened on dtd 04.02.2025,
Further additional 100 MT Weighbridge for the | The tender published, PO

6 pond ash utilization from Koradi ash bund is shall be finalized up to 31
also proposed through PR No. 1100165069, July-25.

|
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MAHARASHTRA STATE POWER GENERATION CO. LTD,

(Govt. of Maharashtra undertaking)

KORADI THERMAL POWER STATION, KORADI
0o Chief Engineer {0&M), ILT.P.5, Koradi, Disl, Nagpur, PIN - 441111
140071:2015, IS0 45001: Z01H & 150 50001:2018)

(15090012015, 150

-|272.-

Emall - gegenkoradi@mabagencoin CIN: U40100MH20055GC153648

Presently, daily DFA utilization by Road is @
J000 MT to 5000 MT Per day. If Rail
infrastructure is developed in the nearby period
then, daily DFA ash Utilization would be
achieved 100%.

The proposal is under process
with the railway department
for approval.

M/s Ultrafine Mineral (RDC Concrete Unit)
started civil work (shed erection, silo erection) at
the allotted designated area at 3X660 MW Koradi
TPS.

M/s Ultrafine minerals has
started the work at site, the
ash utilisation will start by

| Aug-25

Farking space for DFA lifting bulkers made
available near Y-gate point, Urja Bhavan Road.

10

ﬂva:i.lubl_e.

At present average daily Pond ash utilization
from Koradi & Khasara ash bund is around @
7000 to 8000 MT Per day (Major ash utilization
in TFair season). If Financial assistance is
provided based on NTPC basis 1.e. Rs/Ton/Km,

: Maxamum Pond ash would be utilized for nearby

stone quarries backfilling, coal mines backfilling
and various Govt. Projects by NHAI, MSRDC,
MOIL and other infrastructural development
Projects etc. Then after we will achieve the
maximum ash utilization target.

The proposal 1s under process
at H.O. Mumbai.

11

In the rainy season, after WBM road completion
work, Pond ash utilization will be continued as
per the ash demand.

WBM road completion work,
Pond ash utilization will be
continued as per the ash
demand.




MAHARASHTRA STATE POWER GENERATION CO. LTD.

M‘ [Govt, of Malarashtra undertaking) 2?3
AAHAGE KORADI THERMAL POWER STATION, KORADI ,
o Bt 4 0/ Chiel Engineer [O&M), I.T.B.S, Koradi, Dist. Nagpur, PIN - 441111

{150 9001 2015, 150 LA0O L2015, 150 45001: 2018 & 150 50001,2018)
Email - cegepkoradi@mabagencobn CIN: U40100MH20055GC153648

Long Term action plan:

Ta achieve 100 % Legacy ash utilization, as per MOEF & CC notification, following long
term measures are being taken-

Sr.No Action plan

1 For transportation of dry fly ash beside Railway siding line of Railway chord cabin
for loading of dry fly ash in Railway wagon at 3x660MW.

*» Raillway Platform no.1 is ready.

b

¥ _The size of the platform is 20 x 180 mtrs.

2 For loading & transportation of pond ash beside Railway Shunting neck track in
between Koradi/Khasara Ash Bund.

# Raillway Platform no.2 is ready.

» The size of platform is 20 x 650 mtrs.

1067 Did 01.04.2024, TPS Koradi given approval 1154 dtd 02.04.2024 for DPR &
M/s RITES submitted above DPR to railways for their approval by vide letter 1080
Dtd 17.04.2024. The approval is pending from Railway. After getting approval the
said Railway track work will be start through remote silo site and it will be very
helpful to maximize the dry fly ash utilization. The proposed target is @ 8 — 10
months.

4 ASH CONSUMER MEET' was organized by MSPGCL on Dt. 13.08.2024 at Nagpur,
Hotel Centre Point. Invitation were sent to All Govt, Authorities,/ Agencies viz MoEF
& CC, MPCB, Nagpur District Collector Office, District

Mining Officer, Railways, NHAI, MSRDC, WRD, PWD, NIT, NMC, WCL, MOIL etc.
Ash Utilizing Industries such as M/s; Ambuja, Dalmiya, Shree Cement, Ultrafine
etc, Ash Transporting Agencies such as TRP, S5 Transport, RCCPL etc, Bricks and
Cement products manufacturing agencies, Stone quarries agencies etc A very good
and positive response to the ‘Ash Consumer Meet’ from all of above noticed.
Agencies representatives/ owners put forward their suggestions, views and gueries
on Ash Utilization from Mahagence's TPS at Chandrapur, Koradi & Khaperkheda.
Total 138 nos. members were present in the * Ash Consumer Meet”.

» MSPGCL Hon. Director (Fuel and E&S), ED (E&S) & ED (O&M-II) addressed
the “Ash Consumer Meet",

» Chief Engineers from respective TPPs of CSTPS, KTPS, KPKD, Chiefl Engineer
(EST) & Chiel Engineer (E&S) were present in the ‘Ash Consumer Meet”.
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| 725| 7t faeett, /|, Rasa an, 2024/ 99 9, 1946
No. 725] NEW DELHI, MONDAY, DECEMBER 30, 2024/PAUSHA 9, 1946

IETECT, F ST TEATY Taq wHa
sl

7% faweit, 30 fywam, 2024

v, 787 (). — wateor (svem) sifafaaa, 1986 (1986 =7 29) #it & 3, 6«
25 % FTIT W2 STTRRAT FT WANT F74 B0, F21T FOHT TAEET T (Fvemm) e, 1986 #
AT ST HITTEr 9 & fo fmtertas e awmT 2, srafe -
1. (1) = Foet s qaiEor (Fveon) e gemas Fam, 2024 5757 s
(2) T TTATA W IAF T & AT T GG g
2. AT (FeeA) ey, 1986 °, AA=l-| H #F AT 25 ° ATt 1, -
(i) %% 5T 1 % wree, ey (5) F gfEafeat #, *31 fg=w, 2024 55 ar=2t &fiw AiF=T FwaH
e "31 fisaw, 2027 7% g 7 e vl s,
(ii) %% TET 2 % wree, siew (5) it whEtet &, 131 ey, 2025 9% =17 AT AwET F T
Uz "3 fEEeT, 2028 7% 5% &7 s wiEwArias o s,

B462 GI2024 (1
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(i) F9 "eA 3 F A, wew (5) i gF=3EEt #, 131 BeEw, 2026 7% oq=7 f AT diFEt F e
av “31 fBwmv, 2029 7% e &7 st afearioe e s
(iv) =i (7) it af=afear 7, 31 e, 2027 7% aeat @i AFET F w77 77 31 fweae, 2030

[7T 9. F7-15017/40/2007-tf=s7g]
=g waTer Ty, A= At

feroqofy : g ey W & ro, s, W ), W 3, Iv-EE () F wTa A 844(w),
arfta 19 7eaw, 1986 FTeT TATE B w7 o T wfey A afigsen . Fram 3864(a),
AT 09 e, 2024 gror Ferfim fm T am

MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE CHANGE
NOTIFICATHON
New Delhi, the 30" December, 2024

G.A.R. T8T(E).— In cxercise of the powers conferred by sections 3, 6 and 25 of the
Lovironment (Protection) Act, 1986 (29 of 1986), the Central Government hereby makes the following
rules further to amend the Cnvironment (Protection) Rules, 1986, namely:—

L (1) These rules may be called the Environment {(Proteetion) Third Amendmoent Rules, 2024,
{Z) They shali come into force on the date of their publication in the Official Gazere.

2. In the Environment (Protection) Rules, 1986, in Schedule — [, in serial number 25, in Table 17—

(i} against serial number 1, in the entries under column (5), for the words and figurcs “Up to 31
December, 20247 the words and figures “Up to 319 December, 2027.7, shall be substituted;
(i1) against scrial number 2, in the entrics under column (5), for the words and fipures “Up o 31#
December, 2025™ the words and figures “Up to 31 December, 2028.", shall be substituted:
(i1} against scrial number 3, in the entries under column (5), for the words and figures “Up o 31*
December, 20267 the words and figures “Up to 317 December, 20297, shall be substituted;
(iv) in the entries under column (7), for the words and figures “Up to 317 December, 20277 the words and
figures "Up to 317 December, 2030.7, shall be substituted,

[F. No. Q-15017/40/2007-CPW|
VED PRAKASH MISHRA, Jt. Secy,

Note— The principle rules were published in the Gazette of India. Extraordinary, Part 11, Section 3, Sub-
section (1),vide number 5.0, 844(E), dated the 19th November, 1986 and last amended vide notification
5.0, 3864(k), dated the 9th September. 2024,

Uplesdiel by Die, of Printing ot Government of India Press, Ring Road, Mavapuri, New Delhi-1 10064
und Published by the Contraller of Publications, Delhi-1 10054
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