GMR Kamalanga Energy Limited GAR

Mant Office;

AT/ PO: Kamalanga, PS: Kantabania,
ViA: Meramundall,

DIST: Dhenkanal - 759 121, Odisha
CIN US01DIKA2007PLCDA4B0OS

I 48] 6762 663564
W WAW.EMTRIOup.n °3 I”--"':'I 5

Ref: GKEL/MOEF&CC/2024-25/8531
Date: 06.01.2025

To

The Director

Eastern Regional Office

Ministry of Environment, Forests & Climate Change, Govt. of India
A/3, Chandrasekharpur, Bhubaneswar, Odisha - 751023

Sub:  Submission of 34" revised Half-Yearly EC Compliance Status Report of 1050 (3x350) MW,
TPP at Village Kamalanga, Dhenkanal District, Odisha.
Ref: Env. Clearance vides your letter No. J-13011/64/2007-IA.11 (T) dated 5™ February 2008

Dear Sir,

With reference to the subject referred above, we are pleased to submit the 34" revised Half
Yearly EC Compliance Status Report (April 2023 to September 2024) of our 1050 (3x350) MW
Thermal Power Plant at village Kamalanga, Dhenkanal District, Odisha, for your kind perusal
please.

Kindly acknowledge receipt of the same.
Thanking You,

Yours Sincerely,
for GMR Kamalanga Energy Limited,

x Y

Manoj Mishra
Plant Head

)?/..

Encl. - As above

Copy for kind information to:

1) Director, MoEF&CC, GOI, New Delhi

2) Regional Director, CPCB Zonal Office, Kolkata

3) Member Secretary, SPCB - Odisha, Bhubaneswar
4) Regional Officer, SPCB - Odisha, Hakimpada, Angul

Registered Office:
Skin Howse, 25/, Museum Road.
AITDOITS EI‘IIEI’g]l' transportation | Urban Intrastructure Foundatio Bengaluri - 560 025



Name of the project
Clearance Letter No. & Date :
Period of Compliance Report :

EC Compliance Report

J_13011/64/2007-IA. II(T)

GMR Kamalanga Energy Limited, Dhenkanal, Odisha

dated 5th Feb 2008 (Phase-I: 3x350MW)

April 2024 to September 2024

Sl

CONDITIONS

COMPLIANCE STATUS

1

The total land requirement shall not exceed 1050 Acres for all
the activities / facilities of the power project.

Revised Land requirement of the project is 1158.57 Acres as
per the MoEF &CC, New Delhi vide amendment letter dated
11.01.20189.

Presently 1158.57 Acres of land is in use. Land
lease documents list and MOoEF&CC letter
received on 11.01.2019 enclosed as per
annexure- |.

It shall be ensured that the project boundary is at least 500 m
away from HFL of the river in conformity with the guideline in
this regard.

The distance of Brahmani River HFL from the
plant boundary is 1.5KM. SGS surface runoff
study report page No- 6 enclosed as per
annexure- |l

The plant heat rate of around 2300 kcal/kwh shall be achieved
and the coal consumption shall not exceed 660 tph.

Avg. Heat Rate - 2321.44 kcl/kwh is being
achieved.

Coal Consumption not exceeding from 660 tph
on six monthly basis is being maintained and
submitted on six monthly EC compliance report.
Copy of compliance for this point from previous
six monthly compliances (April-Sept 2022, Oct-
March 2023, April-Sep 2023 and Oct-March
2024) are enclosed as per Annexure- Il which
shows the coal consumption within 660 tph
except 680 tph during the period April-
September 2024 due to higher ash content in
coal.

Ash and Sulphur contents in the coal to be used in the project
shall not exceed 34% and 0.5 % respectively,

Sulphur content in the coal is being maintained
below 0.5%. Copy of coal test report enclosed as
per annexure- V.

GKEL Thermal Power Plant is based on Pit head
TPP and all parameters are being achieved as per
notification 5.0. 1561(E) 21*" May, 2020.

A multi-flue stack of 275 m height with exit velocity of not less
than 21 m/s shall be provided with continuous online
monitoring system.

The stack height is 275 meters (a copy of the
aviation clearance mentioning the stack height is
attached in annexure V).

The exit velocity of the flue is maintained at
more than 21 m/s. The stack monitoring report
for November 2024 is enclosed in Annexure VI.
A Continuous Emission Monitoring System is
installed, and a copy of the RT-DAS server
screenshot is enclosed in annexure VII.

High efficiency Electrostatic precipijcﬁnrs (ESPs)with efficiency|
not less than 99.9% shall be installed so as to ensure that
particulate emissions do not exceed 50 mg/Nm?.

The efficiency of the Electrostatic Precipitator is
more than 99.9%. A copy of the performance
evaluation report is enclosed in annexure VIII.
The values of particulate emissions are within
the prescribed standards. The stack monitoring
report is enclosed in annexure VL.

Appropriate mitigation measures shall be adopted to reduce
the emissions of S0,. It shall be ensured that at no point of time
the ground level concentration of SO; in the impact zone
exceeds the prescribed limit. The proponent shall now itself

Appropriate mitigation measures focused on

being implemented.




also provide space for installation of FGD or other suitable
measures, if required at a later stage.

Ambient Air Quality Monitoring, including SO2, is
being conducted at seven locations within a 10
km radius.

The SO2 GLC at all monitoring locations is found
to be within the standard in all seasons.
Monitoring reports are submitted on a quarterly
basis and through six-monthly EC compliance
reports. A copy of the monitoring report
for the period  FY 2024-25 Q2 is enclosed as
per annexure- [X.

Space for the installation of FGD is provided in
the plant layout. The map is enclosed as per
annexure- X.

Water requirement shall not exceed 37 cusecs. No ground
water shall be extracted for the project at any stage including
during construction.

Presently, 20 cusecs of water from the
Brahmani River are being used for 3x350 MW
operating units. Quarterly (Q-2) report file to
CPCB for water consumption is enclosed as per
annexure- X|.

No ground water extracted for the project at
any stage.

COC of not less than 5 shall be adopted.
Specific water consumption shall be 3.5m°/mw as per the
Ministry’s Notification dated 07.12.2015

The avg, COC of last six months is 7.00 and
Specific water consumption is <2.5 m3/MW.
Quarterly (Q-2) report file to CPCB for water
consumption is enclosed as per annexure- XI.

10

Closed circuit cooling system with induced draft cooling towers
shall be provided.

Induce Draft Cooling Tower (IDCT) is provided.
Copy of layout attached as per annexure- XII.

11

Waste water generated shall be recycled and reused in the
plant premises. There shall be no discharge of waste water
outside the plant boundary except during monsoon.

Zero Liquid Discharge (ZLD) is maintained.
Effluent generated from the plant is treated in
the Effluent Treatment Plant (ETP), and sewage
is treated in the Sewage Treatment Plant (STP).

12

For controlling fugitive dust, regular sprinkling of water in the
coal handling area and other vulnerable areas of the plant shall
be ensured.

Dust Extraction (DE) system and Dry Fog Dust
Suppression System (DFDS) have been installed
to control fugitive emissions. Regular water
spraying is being conducted in coal handling and
other dust-prone areas of the plant. Photos of
the pollution control system are enclosed as per
annexure Xl

13

The project authorities should adhere to the provisions
stipulated in the fly ash notification of September, 1999 and as
amended in august, 2003 in regard to fly ash utilization. Fly ash
shall be collected in dry form. Balance fly ash shall be dispose
off in the ash pond through HCSD mode and bottom ash
through medium slurry mode.

We adhere to the provisions stipulated in the
fly ash notification, and fly ash utilization has
achieved 100% over the last five years.

Dry fly ash collection facilities and HCSD system
are in place. Ash generation & utilization status
for the year 2024-25 (H-1) are as follow: -

» Total Ash generated = 13,61,452 MT

» Total Ash utilisation = 13,61,452 MT

» % of utilisation = 100
FY 2023-24 fly ash audit report attached as per
annexure- XIV.

14

The ash pond shall be lined with impervious lining to avoid any
leaching into ground water, The ash dyke shall be so designed
and strengthened to ensure guard against breaching. Adequate
safety measures shall also be taken so that pond ash does not
become air borne to cause air pollution in the surrounding
areas.

Impervious lining and strengthening of the ash
dyke have been done and are being maintained.
The FY 2023-24 Ash Pond Condition assessment
report is attached as per Annexure XV.

Presently, both ash ponds are empty, and there
is no probability of causing air pollugt -
surrounding area due to the ash pgi




15

R & R plan for land oustees and homestead oustees shall be
prepared in consultation with the state Revenue Authorities
prepared before starting work on the project & implemented
simultaneously with the start of development/ construction
work on the project. A copy of the R&R plan shall also be
submitted to this ministry within three months of the issue of
this letter.

R&R Plan is not applicable to our project as there
are no land oustees from the project area.

16

The District collector / Revenue Divisional commissioner shall
be informed regarding R&R and all other benefits to be
provided by the project proponent and their effective
implementation shall be overseen by the District authorities.

Rehabilitation & periphery development
Advisory committee (RPDAC) is overseeing this
implementation.

17

Rain water harvesting should be adopted. Central Ground
water Authority/Board shall be consulted for finalization of
appropriate rain water harvesting technology within a period
of three month from the date of clearance.

Rain water harvesting (RWH) system is in
operation. Rain water harvesting plan already
submitted to CGWA. Copy of the same is
enclosed as per annexure- XVI.

18

Regular monitoring of ground water quality including heavy
metals shall be undertaken around ash dyke the project area to
ascertain the change, if any water quality due to leaching of
contaminants from ash disposal area.

Groundwater quality is being monitored around
the ash dyke. The report is enclosed as annexure
XVII,

19

e m——a

A greenbelt shall be developed all along the plant and ash pond
boundary covering total area of at least 320 acres.

» A green belt with indigenous species has
already been developed. We have planted
approximately 399,103 saplings as of
September 2024 (including 1,435 saplings in
2024-25) around the plant and township
premises, along the railway line, and the
approach road, covering a land area of
382.32 acres.

» Survival rate is around 90%.

» Under social voluntary project- Sabujima (A
Green Initiative), 160 Nos. of fruit bearing
trees were planted along with organic farming
in the campus of Kamalanga Nodal High
School, at Kamalanga Village.

» In addition to this, we have also developed
avenue plantation and green belt in
Dhenkanal area as required by District
Administration.

» Yearly plantation details enclosed as per
annexure- XVIII.

20

First aid and sanitation arrangements shall be made for the

drivers and other contract workers during construction phase.

First aid and sanitation arrangements have
been made for drivers and contractor workers.

21

An alternate Goucher land shall be developed in the identified
65 acres of land for use of the villagers for grazing of their
cattle’s. The District Authorities and the villagers shall be
informed of the same for its effective utilization.

65.19 acres of land has already been
surrendered to Govt. of Odisha as alternative
Goucher land, Land handover letter attached as
per annexure- XIX.

22

Leq of noise level should be limited to 75dBA and regular
maintenance of equipment be undertaken for people working
in the high noise areas, Personal Protection devices should be
provided.

Noise level is being maintained. Poster /wall

paintings are also displayed for creating

awareness. The average max. and min. noise

levels at boundary are as follows: -

» Day time noise levels- 67.3 dB(A) max. and
46.1 dB(A) min.

» Night time noise levels- 64.5 dB(A) max. and
43.7 dB(A) min.




23

Regular monitoring of the ambient air quality shall be carried
out in the impact zone and records maintained. The location of
the monitoring stations and frequency of monitoring shall be
decided in consultation with SPCB. Quarterly reports shall be
submitted to Regional office of this Ministry.

Ambient Air Quality (AAQ) is being monitored
regularly by a MoEF&CC accredited laboratory,
and records are maintained. Reports are
submitted quarterly to MoEF&CC and OSPCB on
a monthly basis. The FY 2024-25 Q2 report is
enclosed as per annexure IX.

24

The project proponent should advertise in at least two local
newspapers widely circulated in the region around the project,
one of which should be in the vernacular language of the
locality concerned within seven days of issue of this letter,
informing that the project has been accorded environmental
clearance and copies of clearance letters are available with the
SPCB/ Committee and may also be seen website of the

MoEF&CC in the http://envfor.nic.in

Grant of EC advertisement in 02 newspaper
enclosed as per annexure- XX,

25

A separate environment monitoring cell with suitable qualified
staff should be set up for implementation of the stipulated
environmental safeguards.

An environment monitoring cell with suitably
qualified staff has been in place since 2013. The
letter submitted to OSPCB on 31.07.2013 is
enclosed as per annexure XXI.

Environmental monitoring cell at GKLE is headed
by General Manager EHS and this cell contains
Manager Environment and three other team
members that have background in
environmental science and chemistry. Regular
Environmental monitoring on AAQ locations and
Stack is done through the NABL accredited
laboratory and entire monitoring operation and
schedule is coordinated by environmental
monitoring cell at GKEL,

26

Half yearly report on the status of implementation of the
conditions and environmental safeguards should be submitted
to this ministry, the Regional officer, CPCB & SPCB

Being Complied. Compliance report is also

27

Regional officer of Ministry of environment and forests located
at Bhubaneswar will monitor the implementation of the
stipulated conditions. A complete set of documents including
Environment Management plan and the additional
information/clarifications submitted subsequently should be
forwarded to Regional office for their use during monitoring.

available on Company URL:
https://www.gmrgroup.in/kamalanga/
Submitted, Vide our letter ref:

GEL/KTPP/BLR/MOEF/08/ 104 Dated 23 May
2008.

A copy of Environment Management Plan
enclosed as per annexure- XXIII.

28

Separate fund should be allocated for implementation of
environmental protection measures along with item — wise
break. These cost should be included as part of the project cost.
The funds earmarked for the environment protection measures
should not be diverted for other purposes and year- wise
expenditure should be reported to ministry.

Capital investment made towards
environmental protection measures until
September 2024 is %40,186.48 lakhs, and
operating expenditure for environmental
protection measures in FY 2024-25 (H1) is
%4,076.91 lakhs. An item-wise breakup is
enclosed as per annexure XXIV.

29

Full cooperation should be extended to the scientists/ officers
from the Ministry and its Regional office at Bhubaneswar/the
CPCB/the SPCB during monitoring of the project.

Agreed. Being extended.
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No. J-13012/73/2011-IA 11 (T)
Government of india
Ministry of Environment, Forest and Climate Change

J Floor, Vayu Block,
[ndira Paryavaran Bhawan, Jor Bagh Road,
Aliganj, New Delhi-110003

Dated: 11.01.2019

Ta
The Chief Operating Officer
M/s GMR Kamalanga Energy limited
Skip House, 25 / 1, Museum Road,

Bangalore - 560 025
Tel. No: 0672-663605; Fax: 06762-663637; E-mail: Ramesh.pai@gmrgroup.in

Sub: Expansion by addition of 1x350 MW Imported Coal based Thermal Power

Plant (Phase-ll) at Village Kamalanga, in Odapala Taluk, in Dhenkanal

Distt. in Odisha by M/s GMR Kamalanga Energy Ltd.- reg. reconsideration |

Jor amendment EC. :
8ir,

The wundersigned is directed to refer to your online application
no.lA/OR/THE/75/201] dated 2.6.2017, Ministry's letter dated 1.9.2017, 12.3.2018,
24.5.2018 & 8.8.2018, Ministry's Regional Office letter dated 19.7.2018 and additional
information furnished vide online submissions dated 20.12.2017, 23.3.2018 &
30.8.2018 on the above subject.

2. It has been noted that EC for the above mentioned project has been issued vide
Ministry’s letter dated5.12.2011 which is valid for five years, However, as per the
5.0.2944(E): EIA amendment dated 14.9.2016, the Environmental Clearance is valid
for seven years. As the EC dated 5.12.2011 was valid on the date of notification, the
validity of the said EC is automatically get extended to seven years, i.e. till 4.12.2018.
It has been noted that you have requested for amendment in the EC dated 5.12.2011
for increase in land requirement from 1038.5 acres to 1176.24 acres and extending
the validity of EC up to0 4.12.2021,

3. It has been noted that the project (Phase-l: 1x350 MW) is still under
construction phase, However, the progress and balance of remaining activities has not
been submitted. Total area as per EC for both the phases (Phase-I: 3x350 MW and
Phase-II: 1x350 MW) was 1038.5 acres. [t has also been noted that you have requested
for amendment in increasing the land requirement from 1038.5 acres to 1176.24
acres. Upit-1, Unit-2 and Unit-3 of Phase-l have been under operation since
30.4.2013, 12.11.2013 and 25.3.2014 respectively. The incremental 137,74 acres will
be used lor approach road outside the plant boundary (31.02 acres), Merry Go Round
Railway line outside plant boundary (30.79 acres), Realignment of PGCIL transmission

éj-——-' Page 1 of 3




line inside plant boundary (17.67 acres), Left-out plots inside plant boundary (31.19
acres), Periphery development at outside of plant boundary (7.33 acres), Permissive
possession of Govt. Jand at inside of plant boundary (19,74 acres). There is no forest
land involved in the proposed additional land. Plantation will be carried out along side
of the approach road.

4. The proposal has been considered by the EAC in its 8 meeting held on
24.7.2017. The EAC on 24.7.2017 recommended for exemption for re-conducting the
Public Hearing subject to publishing a netice in the newspapers for seeking public
comments regarding increase in land. All the public comments /suggestion received
within one month and submit 1o the Ministry after addressing the public comments
for further consideration. It has also been noted that you have submitted the
additional information on 20.12.2017. Notice in the newspapers Suryaprava (4hmost
circulated Odia language newspaper) and The New [ndian Express (English daily) has
been published on 26.10.2017 for inviting suggestions/ comments from general
public. One-month time was given to receive comments from Public. It has been
submitted that no comments/ suggestion were received from the public on the notice.

-7 The proposal was re-considered by the Expert Appraisal Committee (Thermal
Power) during its 14 Meeting held on 12.1.2018 and recommended for amendment of
EC. In acceptance of the recommendations of the EAC (Thermal) in its meeting held on
12.1.2018, the Ministry hereby amends the EC dated 5.12.2011 for increase in
land requirement of the project from 1038.5 acres to 1158.57 acres (120.07 acres
which mcludes permissive possession of 19.74 acres but excludes PGCIL transmission
line of 16.98 acres| subject 1o following additional conditions:

1. No forest land is involved in the incremental area of 120.07 acres.

ii.. Avenue Plantation shall be developed along the Railway line and approach
roacs.

iii. Revised emission standards and water consumption as per the Ministry's
notification dated 07.12,2015 and subsequent amendments notified from time
to time shall be complied.

iv.  Treated water from the STP located within 50 km distance from the project be
reused in the project.

V. An Environmental Officer be declared to look after the matter related to the
implementation of various environmental control measures. In case of any non-
implementation of such control measures, the Envirenmental Officer shall be
held responsible.

vi. A copy of Forest diversion permission under FC Act, 1980 shall be submitted
for which an application has been submitted with State Forest Department.

vii. CER activities will be carried out as per Mmistry’s OM No. 22-65/2017-1A.1I
dated 01.05.2018 for implementation of various CER/CSR activities delineated
in the Ministry’s OM dated 01.05.2018 within the project affected and

Kj/’aurmunding arcas,
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0.

The left out area of 31.19 acres shall be used for greenbelt development, As
proposed, the periphery development area of 7.33 acres shall be used for
creating infrastructure and other CSR activities for the benefit of communities
surrounding the project.

All other terms and conditions stipulated in the Environment Clearance dated

9.12.2011 shall remain the same, as applicable.

This issues with the approval of the Competent Authority.
Yours faithfully,

reaah

(Dr. S. Kerketta)
Director (IA.I)

Copy to:

oo

. The Secretary, Ministry of Power, Shram Shakti Bhawan, Rafi Marg, New Delhi

110001,
The Chairman, Central Electricity Authority, Sewa Bhawan, R.K. Puram, New
Delhi-110066.

The Chairman, Central Pollution Control Board, Parivesh Bhawan, CBD-cum-
Office Complex, East Arjun Nagar, Delhi-110032.

The Additional Principal Conservator of Forests (APCCF), Regional Office (EZ),
Ministry of Environment, Forests and Climate Change, A/3, Chandesekharpur,
Bhubaneswar - 751023.

The Secretary (Environment), Environment Department, Government of Odisha,
State Silvicultural Garden, Khandagiri, Bhubaneswar, Odisha-751003.

The Chairman, Odisha State Pollution Control Board, Paribesh Bhawan, A/118,
Nilakantha Nagar, Unit - VIII, Bhubaneswar - 751012, Odisha.

The District Collector, Dhenkanal District, Govt. of Odisha, Panjia Sahi,
Dhenkanal, Odisha-759001,
Guard file/ Monitoring File.

Website of the Ministry,

//-'

(Dr. S. Kerketta)
Director (IA.I)
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GMR Kamalanga Energy Limited GQ@R

Plant Oflce:
AT/PO: damalznga, PS: antabania,
VIA; Meramungal),

DIST: Dhenkanal - 153 121, Odisha
CIN U4DIGIKAPCOTPLENL4B09

151 6762 663554
WWIV T TEIOUD. in

Ref: GKEL/MOEF&CC/2022-23/7821
Date: 25.11.2022

To

The Director

Eastern Regional Office

Ministry of Environment, Forests & Climate Change, Govt. of India
A/3, Chandrasekharpur, Bhubaneswar, Qdisha - 751023

Sub: Submission of 30'" Half-Yearly EC Compliance Status Report of 1050 (3x350) MW, TPP at
Village Kamalanga, Dhenkanal District, Odisha.
Ref: Env. Clearance vides your letter No. J-13011/64/2007-1A.11 (T) dated 5t February 2008

Dear Sir,

With reference to the subject referred above, we are pleased to submit the 30" Half Yearly EC Compliance
Status Report of our 1050 (3x350) MW Thermal Power Plant at village Kamalanga, Dhenkanal District
Odisha, for your kind perusal please.

L

Kindly acknowledge receipt of the same.

Thanking You,

Yours Sincerely,
for GMR Kamalanga Energy Limited,

Rour

Manuj Mishra
Plant Head

Encl. — As above

Copy for kind information to:

1) Director, MoEF&CC, GOI, New Delhi

2) Regional Director, CPCB Zonal Office, Kolkata

3} Member Secretary, SPCB - Odisha, Bhubaneswar
4) Regional Officer, SPCB - Odisha, Hakimpada, Angul

Registerad Of e
Skip Hodsa, M5, Musouni Boad
Energy Beagalliu - 560 025




Name of the project :
Clearance Letter No. & Date :
Period of Compliance Report :

EC Compliance Report

April to September 2022

GMR Kamalanga Energy Limited, Dhenkanal, Odisha
J_13011/64/2007-IA. II{T) dated 5th Feb 2008

(Phase-I: 3x350MW)

Sl,

CONDITIONS

COMPLIANCE STATUS

1

The total land requirement shall not exceed 1050 Acres for all
the activities / facilities of the power project.

Revised Land requirement of the project is 1158.57 Acres as per
the MoEF &CC, New Delhi vide amendment letter dated
11.01,.2018.

Presently 1158.57 Acres of land is in use.

It shall be ensured that the project boundary is at least 500 m
away from HFL of the river in conformity with the guideline in
this regard.

Complied.
The distance of Brahmani River from the plant
boundary is > 1.5KM.

The plant heat rate of around 2300 kcal/kwh shall be achieved
and the coal consumption shall not exceed 660 tph.

Avg. Heat Rate —2331,12 kcl/kwh
Avg. Coal Consumption —560.17 tph

Ash and Sulphur contents in the coal to be used in the project
shall not exceed 34% and 0.5 % respectively.

Ash and Sulphur content of fired coal are as
below during compliance period
»# Ash content-44.17 %
~ Sulphur content- 0.46 %

A multi~flue stack of 275 m height with exit velocity of not less
than 21 m/s shall be provided with continuous online monitoring
system.

—

Complied
Velocity is being maintained as specified.

High efficiency Electrostatic precipitators (ESPs)with efficiency not
less than 99.9% shall be instailed so as to ensure that particulatel

emissions do not exceed 50 mg/Nm?.

Complied,
The values of particulate emissions are found
within the prescribed standard.

Appropriate mitigation measures shall be adopted to reduce the |

emissions of SO,. It shall be ensured that at no point of time the
ground level concentration of SO, in the impact zone exceeds the
prescribed limit. The proponent shall now itself also provide
space for installation of FGD or other suitable measures, If
required at a later stage.

Being complied,

GLC of 50; in impact zone was found within
the prescribed limit. Monitoring report is
being submitted quarterly

Space provided for FGD

vV Y

>

Water requirement shall not exceed 37 cusecs. No ground water
shall be extracted for the project at any stage including during
construction.

Complied.
Water from river Brahmani is being used for
operational activity, as per the approval.

COC of not less than 5 shall be adopted. -
Specific water consumption shall be 3.5m’/mw as per the
Ministry’s Notification dated 07.12.2015

Complied
The avg. COC of last six months is 6.85 and
Specific water consumption is 2.18 m*/MW.

10

Closed circuit cooling system with induced draft cooling towers
shall be provided.

Complied

11

Waste water generated shall be recycled and reused in the plant
premises. There shall be no discharge of waste water outside the
plant boundary except during monsoon,

Complied.

12

For controlling fugitive dust, regular sprinkling of water in the
coal handling area and other vulnerable areas of the plant shall
be ensured.

Being camﬁﬁed. Hegular water spraying being '1
done in coal handling and other dust vulnerable
areas of the plant.

e

. ESR— i

—_— ]




13| The project authorities should adhere to the provisions
stipulated in the fly ash notification of September, 1999 and as
amended in august, 2003 in regard to fly ash utilization. Fly ash
shall be collected in dry form. Balance fly ash shall be dispose off
in the ash pond through HCSD mode and bottom ash through
medium slurry mode.

Noted & Being complied,

Dry fly ash collection facilities and HCSD system
are in place. Ash generation & utilization status
for the year 2022-23 (H-1) are as follow: -

> Total Ash generated = 1086585 MT

* Total Ash utilisation = 1259122 M7

(Including Pond Ash of 172536 MT)

» % of utilisation = 115.88
Annual return submitted vide letter no.7617
dated 25.04.2022 for the year 2021-22

14 | The ash pond shall be lined with impervious lining to avoid any
leaching into ground water, The ash dyke shall be so designed
and strengthened tao ensure guard against breaching, Adequate
safety measures shall also be taken so that pond ash does not
become air borne to cause air pollution in the surrounding areas.

Complied.,

15/ R & R plan for land oustees and homestead oustees shall be
prepared in consultation with the state Revenue Authorities
prepared before starting work on the project & implemented
simultaneously with the start of development/ construction
work on the project. A copy of the R&R plan shall also be
submitted to this ministry within three months of the issue of
this letter.

R&R Plan is not applicable to our project as
there are no land oustees from the project area.

16 | The District collector / Revenue Divisional commissioner shall be
informed regarding R&R and all other benefits to be provided by
the project proponent and their effective implementation shall
be overseen by the District authorities.

Being Complied.

Rehabilitation & periphery  development
Advisory committee (RPDAC) is overseeing this
implementation.

17| Rain water harvesting should be adopted. Central Ground water
Authority/Board shall be consulted for finalization of appropriate
rain water harvesting technology within a period of three month
from the date of clearance.

Rain water harvesting (RWH) system is in
operation.

Rain water harvesting plan already submitted to
CGWA.,

18| Regular monitoring of ground water quality including heavy
metals shall be undertaken around ash dyke the project area to
ascertain the change, if any water quality due to leaching of
contaminants from ash disposal area.

Complied.

19| A greenbelt shall be developed all along the plant and ash E}nd
boundary covering total area of at least 320 acres.

» Green belt with Indigenous species is being
developed in phase wise. We have planted
around 3,93,816 saplings till September
2022 (including 1466 saplings in 2022-23) in
around plant & township premises, avenue
plantation along the Railway line &
approach Road to cover land areas of
358.303 Acres.

» Survival rate is around 90%.

» Under social voluntary project- Sabujima (A
Green Initiative), 160 Nos. of fruit bearing
trees were planted along with organic
farming in the campus of Kamalanga Nodal
High School, at Kamalanga Vi llage,

# In addition to this, we have also developed
avenue plantation and green belt in
Dhenkanal area as required by District
Administration.

20| First aid and sanitation arrangements shall be made for the




drivers and other contract workers during construction phase.

21

An aiternate Goucher land shall be developed in the identified 65
acres of land for use of the villagers for grazing of their cattle’s.
The District Authorities and the villagers shall be informed of the
same for its effective utilization.

Complied,

65.19 acres of land has already been
surrendered to Govt. of Odisha as alternative
Goucher land.

22

Leq of noise level should be limited to 75dBA and regular
maintenance of equipment be undertaken for people working in
the high noise areas, Personal Protection devices should be
provided,

23 |

Noise level is being maintained. Poster /wall

paintings are also displayed for creating

awareness. The average max. and min. noise

levels at boundary are as follows: -

» Day time noise levels- 68.3 dB(A) max. and
48.5 dB(A) min.

> Night time noise levels- 67.2 dB(A) max. and
46.7 Db(A) min.

Regular monitoring of the ambient air quality shall be carried out
in the impact zone and records maintained. The location of the
monitoring stations and frequency of monitoring shall be
decided in consultation with SPCB. Quarterly reports shall be
submitted to Regional office of this Ministry.

AAQ is being monitored regularly by MoEF&CC
accredited laboratory and records maintained.
Copies of the reports are being submitted
quarterly,

24

25

| http://envfor.nic.in

—

The project proponent should advertise in at least two local
newspapers widely circulated in the region around the project,
one of which should be in the vernacular la nguage of the locality
concerned within seven days of issue of this letter, informing that
the project has been accorded environmental clearance and
copies of clearance letters are available with the SPCB/
Committee and may also be seen website of the MoEF&CC in the

Complied.

A separate environment monitoring cell with suitable qualified
staff should be set up for implementation of the stipulated
environmental safeguards.

26

Half yearly report on the status of implementation of the
conditions and environmental safeguards should be submitted to

this ministry, the Regional officer, CPCB & SPCR

Complied.

Being Complied. Compliance report is also |
available on Company URL:
hitps://www.gmreroup.in/kamalan

27

Regional officer of Ministry of environment and forests located
at Bhubaneswar will monitor the implementation of the
stipulated conditions. A complete set of documents including
Environment  Management plan and the additional
information/clarifications submitted subsequently should be
forwarded to Regional office for their use during monitoring..

28

Submitted
Vide our letter ref: GEL/KT PP/BLR/MOEF/08/ |
104 Dated 23 May 2008.

Separate fund should be allocated for implementation of
environmental protection measures along with item — wise
break. These cost should be included as part of the project cost.
The funds earmarked for the environment protection measures
should not be diverted for other purposes and year- wise
expenditure should be reported to ministry.

» Capital investment till September 2022
(Rs.in Lakhs) = 108.74/-

# Recurring Investment till September 2022
(Rs. in Lakhs) = 4435.93/-

29

Full cooperation should be extended to the scientists/ officers
from the Ministry and its Regional office at Bhubaneswar/the
CPCB/the SPCB during monitoring of the project.

Agreed, Being extended.

Monitoring report of Environmental Parameters like Stack Emission, AAQ, Effluent quality & Drinking water analysis
report is enclosed as Annexure-|

Date: 25.11.2022

v

e
Mano,
Plant Head épw =%




GMR Kamalanga Energy Limited GMR

Plam Office:

AT/PO: Kamalanga, PS: Kantabania,
VIA: Meramundal,

DIST: Dhenkanal - 753 121, Odisha
CIN U4010IKA2007PLED44809

T +9] 6762 6635464

¥ Www.gmrgroup.in

Ref: GKEL/MOEF&CC/2023-24/7991
Date: 26.05.2023

To

The Director

Eastern Regional Office

Ministry of Environment, Forests & Climate Change, Govt, of India
A/3, Chandrasekharpur, Bhubaneswar, Odisha - 751023

Sub: Submission of 31* Half-Yearly EC Compliance Status Report of 1050 (3x350) MW, TPP at
Village Kamalanga, Dhenkanal District, Odisha.
Ref: Env. Clearance vides your letter No. J-13011/64/2007-1A.11 (T) dated 5" February 2008

Dear Sir,

With reference to the subject referred above, we are pleased to submit the 31* Half Yearly EC Compliance
Status Report of our 1050 (3x350) MW Thermal Power Plant at village Kamalanga, Dhenkanal District,
Odisha, for your kind perusal please.

Kindly acknowledge receipt of the same.

Thanking You,

Yours Sincerely,
for GMR Kamalanga Energy Limited,

o
MM
7~ Manoj Mishra
\  Plant Head
~w

Encl. - As above

Copy for kind information to;

1) Director, MoEF&CC, GOI, New Delhi

2) Regional Director, CPCB Zonal Office, Kolkata

3) Member Secretary, SPCB - Odisha, Bhubaneswar
4) Regional Officer, SPCB - Odisha, Hakimpada, Angul

Reglsierad Office:

- Skip House, 25/1 Museum Road,
AiTports | Energy | Transportalion | Urban Infrastructure | Foundation Bmalwu-ﬁﬁr:lu;:; i



Name of the project
Clearance Letter No. & Date :
Pgriud of Compliance Report : October 2022 to March 2023

EC Compliance Report

GMR Kamalanga Energy Limited, Dhenkanal, Odisha
J_13011/64/2007-IA. lI(T) dated 5th Feb 2008 (Phase-I: 3x350MW)

Sl

CONDITIONS

COMPLIANCE STATUS

1

The total land requirement shall not exceed 1050 Acres for all
the activities / facilities of the power project.

Revised Land requirement of the project is 1158.57 Acres as per
the MoEF &CC, New Delhi vide amendment letter dated
11.01.20189.

Presently 1158.57 Acres of land is in use.

2 | It shall be ensured that the project boundary is at least 500 m | Complied.
away from HFL of the river in conformity with the guideline in | The distance of Brahmani River from the plant
this regard. boundary is > 1.5KM,

3 | The plant heat rate of around 2300 keal/kwh shall be achieved | Avg. Heat Rate —2327.04 kcl/kwh

and the coal consumption shall not exceed 660 tph.

Avg. Coal Consumption — 445.01 tph

Ash and Sulphur contents in the coal to be used in the project
shall not exceed 34% and 0.5 % respectively.

Ash and Sulphur content of fired coal are as
below during compliance period
» Ash content -—44.17 %

» Sulphur content- 0.45 %

A multi-flue stack of 275 m height with exit uelucify of not less
than 21 m/s shall be provided with continuous online monitoring
system.

Complied
Velocity is being maintained as specified.

High efficiency Electrostatic precipitators (ESPs)with efficiency not
less than 99.9% shall be installed so as to ensure that particulate
emissions do not exceed 50 mg/Nm?,

Complied,
The values of particulate emissions are found
within the prescribed standard.

Appropriate mitigation measures shall be adopted to reduce the
emissions of SO;. It shall be ensured that at no point of time the
ground level concentration of SO; in the impact zone exceeds the
prescribed limit. The proponent shall now itself also provide
space for installation of FGD or other suitable measures, if
required at a later stage.

» Being complied,

# GLC of SO; in impact zone was found within
the prescribed limit. Monitoring report is
being submitted quarterly

» Space provided for FGD

Water requirement shall not exceed 37 cusecs. No ground water
shall be extracted for the project at any stage including during
construction.

-

Complied.
Water from river Brahmani is being used for
operational activity, as per the approval.

COC of not less than 5 shall be adopted.
Specific water consumption shall be 3.5m°/mw as per the
Ministry’s Notification dated 07.12.2015

T TR S —

Complied
The avg. COC of last six months is 6.78 and
Specific water consumption is 2,07 m*/MW.

10

Closed circuit cooling system with induced draft cocling towers
shall be provided.

Complied

11

Waste water generated shall be recycled and reused in the plant
premises. There shall be no discharge of waste water outside the
plant boundary except during monsoon.

Complied,

12

For controlling fugitive dust, regular sprinkling of water in the
coal handling area and other vulnerable areas of the plant shall
be ensured.

Being complied. Regular water spraying being
done in coal handling and other dust vulnerable
areas of the plant.




13

The project authorities should adhere to the provisions
stipulated in the fly ash notification of September, 1999 and as
amended in august, 2003 in regard to fly ash utilization. Fly ash
shall be collected in dry form. Balance fly ash shall be dispose off
in the ash pond through HCSD mode and bottom ash through

~medium slurry mode.

Noted & Being complied.

Dry fly ash collection facilities and HCSD system

are in place. Ash generation & utilization status

for the year 2022-23 (H-2) are as follow: -

» Total Ash generated = 1132694 MT

» Total Ash utilisation = 1257096 MT
(Including Pond Ash of 124402 MT)

» % of utilisation = 110.98
Annual return submitted vide letter no.7957
dated 18.04.2023 for the year 2022-23

14

The ash pond shall be lined with impervious lining to avoid any
leaching into ground water. The ash dyke shall be so designed
and strengthened to ensure guard against breaching. Adequate
safety measures shall also be taken so that pond ash does not
become air borne to cause air pollution in the surrounding areas.

Complied.

15

R & R plan for land oustees and homestead oustees shall be
prepared in consultation with the state Revenue Authorities
prepared before starting work on the project & implemented
simultaneously with the start of development/ construction
work on the project. A copy of the R&R plan shall also be
submitted to this ministry within three months of the issue of
this letter.

R&R Plan is not applicable to our project as
there are no land oustees from the project area.

16

The District collector / Revenue Divisional commissioner shall be
informed regarding R&R and all other benefits to be provided by
the project proponent and their effective implementation shall
be overseen by the District authorities.

Being Complied.
Rehabilitation & periphery development
Advisory committee (RPDAC) is overseeing this
implementation.

17

Rain water harvesting should be adopted. Central Ground water
Authority/Board shall be consulted for finalization of appropriate
rain water harvesting technology within a period of three month
from the date of clearance.

Rain water harvesting (RWH) system is in
operation.

Rain water harvesting plan already submitted to |
CGWA,

18

Regular monitoring of ground water quality including heavy
metals shall be undertaken around ash dyke the project area to
ascertain the change, if any water quality due to leaching of
contaminants from ash disposal area.

Complied,

19

A greenbelt shall be developed all along the plant and ash pond
boundary covering total area of at least 320 acres.

»Green belt with Indigenous species already
developed. We have planted around 3,95,308
saplings till March 2023 [(including 2958
saplings in 2022-23) in around plant &
township premises, avenue plantation along
the Railway line & approach Road to cover
land area of 358.303 Acres.

7 Survival rate is around 90%.

» Under social voluntary project- Sabujima (A
Green Initiative), 160 Nos. of fruit bearing |
trees were planted along with organic |
farming in the campus of Kamalanga Nodal
High School, at Kamalanga Village.

# In addition to this, we have also developed
avenue plantation and green belt in |

Dhenkanal area as required by District
Administration.

20

First aid and sanitation arrangements shall be made for the
drivers and other contract workers during construction phase.

Complied.




21

An alternate Goucher land shall be developed in the identified 65
acres of land for use of the villagers for grazing of their cattle’s.
The District Authorities and the villagers shall be informed of the
same for its effective utilization.

Complied, |
65.19 acres of land has already been
surrendered to Govt. of Odisha as alternative
Goucher land.

22

Leq of noise level should be limited to 75dBA and regular
maintenance of equipment be undertaken for people working in
the high noise areas, Personal Protection devices should be
provided.

Noise level is being maintained. Poster /wall

paintings are also displayed for creating

awareness. The average max. and min. noise

levels at boundary are as follows: -

» Day time noise levels- 67.5 dB(A) max. and
47.3 dB(A) min. |

» Night time noise levels- 63.7 dB[A) max. and
45.2 Db(A) min.

23

Regular monitoring of the ambient air quality shall be carried out
in the impact zone and records maintained. The location of the
monitoring stations and frequency of monitoring shall be
decided in consultation with SPCB. Quarterly reports shall be
submitted to Regional office of this Ministry.

AAQ is being monitored regularly by MoEF&CC
accredited laboratory and records maintained.
Copies of the reports are being submitted

quarterly. ||

24

The project proponent should advertise in at least two local
newspapers widely circulated in the region around the project,
one of which should be in the vernacular language of the locality
concerned within seven days of issue of this letter, informing that
the project has been accorded environmental clearance and
copies of clearance letters are available with the SPCB/
Committee and may also be seen website of the MoEF&CC in the
http://envfor.nic.in

Complied.

25

A separate environment monitoring cell with suitable qualified
staff should be set up for implementation of the stipulated
environmental safeguards.

—

Complied.

26

Half yearly report on the status of implementation of the
conditions and environmental safeguards should be submitted to
this ministry, the Regional officer, CPCB & SPCB

Being Complied. Compliance report is also
available on Company URL:
https://www.gmrgroup.in/kamalanga/

27

Regional officer of Ministry of environment and forests located
at Bhubaneswar will monitor the implementation of the
stipulated conditions. A complete set of documents including
Environment Management plan and the additional

information/clarifications submitted subsequently should be

_forwarded to Regional office for their use during monitoring.

Submitted
Vide our letter ref: GEL/KTPP/BLR/MOEF/08/
104 Dated 23" May 2008.

28 |

Separate fund should be allocated for implementation of
environmental protection measures along with item — wise
break, These cost should be included as part of the project cost.
The funds earmarked for the environment protection measures
should not be diverted for other purposes and year- wise
expenditure should be reported to ministry.

» Capital investment till March 2023
(Rs. in Lakhs) = 39618.57

» Recurring Investment in FY 2022-23
(Rs. in Lakhs) = 8023.75

29 - Full cooperation should be extended to the scientists/ officers

from the Ministry and its Regional office at Bhubaneswar/the

| CPCB/the SPCB during monitoring of the project.

Agreed. Being extended.

Monitoring report of Environmental Parameters like Stack Emission, AAQ, Effluent quality & Drinking water analysis
report is enclosed as Annexure-l,

Date: 26.05.2023

o

Manoj fﬁ{m

Plant Head




GMR Kamalanga Energy Limited GMR

Plant Office:

AT/PO: Kamalanga, PS: Kantabana.
ViA: Meramundali,

DIST: Dhenkanal - 759 121, Odisha
CIN L4010 KAZDOTPLCO44805

I +91 4762 663554

W WWW.Emrgroup.in

Ref: GKEL/MOEF&CC/2023-24/8135
Date: 28.11.2023

To

The Director

Eastern Regional Office

Ministry of Environment, Forests & Climate Change, Govt. of India
A/3, Chandrasekharpur, Bhubaneswar, Odisha - 751023

Sub: Submission of 32" Half-Yearly EC Compliance Status Report of 1050 (3x350) MW, TPP at
Village Kamalanga, Dhenkanal District, Odisha.
Ref: Env. Clearance vides your letter No. J-13011/64/2007-1A.11 (T) dated 5* February 2008

Dear Sir,

With reference to the subject referred above, we are pleased to submit the 32" Half Yearly EC Compliance
Status Report of our 1050 (3x350) MW Thermal Power Plant at village Kamalanga, Dhenkanal District,
Odisha, for your kind perusal please.

Kindly acknowledge receipt of the same.
Thanking You,

Yours Sincerely,
for GMR Kamalanga Energy Limited,

W

Manoj Mishra

gv/ﬂant Head

Encl. = As above

Copy for kind information to:

1) Director, MoEF&CC, GOI, New Delhi

2) Regional Director, CPCB Zonal Office, Kolkata

3) Member Secretary, SPCB - Odisha, Bhubaneswar
4) Regional Officer, SPCB - Odisha, Hakimpada, Angul

Regisiered Difice:
_ SKIp House, 257, Museom Roag,
Airports | Energy Transportation | Urban infrastructure Foundaltmn Bengalury - 560 0%



Name of the project :
Clearance Letter No. & Date :
Period of Compliance Report :

EC Compliance Report

GMR Kamalanga Energy Limited, Dhenkanal, Odisha
J_13011/64/2007-1A. I|(T) dated 5th Feb 2008 (Phase-I: 3x350M W)
_April 2023 to Se;:ttemher 21]23

Skl S R T COND

TONS

i"q--l -

- :l . :‘Eﬂh\m.‘ T

1

The total land requirement shall not exceed 1{}50 Acres fur all
the activities / facilities of the power project.

Revised Land requirement of the project is 1158.57 Acres as per
the MoEF &CC, New Delhi vide amendment letter dated
11.01.2018.

F'reswtlv,»r 1153 5? Ar:res of land is in use.

It shall be ensured that the project boundary is at least 500 m
away from HFL of the river in conformity with the guideline in
this regard.

Eumplied._
The distance of Brahmani River from the plant
boundary is > 1.5KM.

The plant heat rate of around 2300 kcal/kwh shall be achieved
and the coal consumption shall not exceed 660 tph.

Avg. Heat Rate — 2327.03 kcl/kwh
Avg. Coal Consumption — 579.21 tph

Ash and Sulphur contents in the coal to be used in the project
shall not exceed 34% and 0.5 % respectively.

A multi-flue stack of 275 m height with exit velocity of not less |

than 21 m/s shall be provided with continuous online monitoring
system.

Ash and Sulphur content of fired coal are as
below during compliance period
» Ashcontent—45.43 %

~ Sulphurcontent-0.46 %

Complied
Velocity is being maintained as specified.

High efficiency Electrostatic precipitators (ESPs)with efficiency not
less than 99.9% shall be installed so as to ensure that particulate|

emissions do not exceed 50 mg/Nm?,

Complied,
The values of particulate emissions are found
within the prescribed standard.

Appropriate mitigation measures shall be adopted to reduce the
emissions of SO;. It shall be ensured that at no point of time the
ground level concentration of SO; in the impact zone exceeds the
prescribed limit. The proponent shall now itself also provide
space for installation of FGD or other suitable measures, if
required at a later stage.

» Being complied,

# GLC of SO; in impact zone was found within
the prescribed limit. Monitoring report is
being submitted quarterly

» Space provided for FGD

Water requirement shall not exceed 37 cusecs. No ground water
shall be extracted for the project at any stage including during
construction,

Complied.
Water from river Brahmani is being used for
operational activity, as per the approval.

COC of not less than 5 shall be adopted.
Specific water consumption shall be 3.5m’/mw as per the
Ministry’s Notification dated 07.12.2015

.1[}'-

Closed circuit cooling system with induced draft cooling towers
shall be provided.

Complied
The avg. COC of last six months is 6.74 and
Specific water consumption is 2.19 m*/MW.

Complied

11

Waste water generated shall be recycled and reused in the plant
premises. There shall be no discharge of waste water outside the
plant boundary except during monsoon.

Complied.

For controlling fugitive dust, regular sprinkling of water in the
coal handling area and other vulnerable areas of the plant shall
be ensured.

Being complied. Regular water spraying hefngm
done in coal handling and other dust vulnerable
areas of the plant,




The project authorities should adhere to the provisions
stipulated in the fly ash notification of September, 1999 and as
amended in august, 2003 in regard to fly ash utilization. Fly ash
shall be collected in dry form. Balance fly ash shall be dispose off
in the ash pond through HCSD mode and bottom ash through
medium slurry mode.

Noted & Being complied.

Dry fly ash collection facilities and HCSD system
are in place. Ash generation & utilization status
for the year 2023-24 (H-1) are as follow: -

» Total Ash generated = 1208621 MT

» Total Ash utilisation = 1208621 MT

» % of utilisation = 100
Annual return submitted vide letter no.7957
dated 18.04.2023 for the year 2022-23

The ash pond shall be lined with impervious lining to avoid any
leaching into ground water. The ash dyke shall be so designed
and strengthened to ensure guard against breaching. Adequate
safety measures shall also be taken so that pond ash does not
become air borne to cause air pollution in the surrounding areas.

Complied.

R & R plan for land oustees and homestead oustees shall be
prepared in consultation with the state Revenue Authorities
prepared before starting work on the project & implemented
simultaneously with the start of development/ construction
work on the project. A copy of the R&R plan shall also be
submitted to this ministry within three months of the issue of
| this letter.

R&R Plan is not applicable to our project as
there are no land oustees from the project area.

The District collector / Revenue Divisional commissioner shall be
informed regarding R&R and all other benefits to be provided by
the project proponent and their effective implementation shall
be overseen by the District authorities.

Being Complied.
Rehabilitation & periphery development
Advisory committee (RPDAC) is overseeing this
implementation.

Rain water harvesting should be adopted. Central Ground water
Authority/Board shall be consulted for finalization of appropriate
rain water harvesting technology within a period of three month
from the date of clearance.

Rain water harvesting [HVJHJ system is in
operation.

Rain water harvesting plan already submitted to
CGWA.

Regular monitoring of ground water guality including heavy
metals shall be undertaken around ash dyke the project area to
ascertain the change, if any water quality due to leaching of
contaminants from ash disposal area.

Complied.

A greenbelt shall be developed all along the plant and ash pond
boundary covering total area of at least 320 acres.

»Green belt with Indigenous species already
developed. We have planted around 3,97,298
saplings till September 2023 (including 1990
saplings in 2023-24) in around plant &
township premises, avenue plantation along
the Railway line & approach Road to cover
land area of 358.303 Acres.

» Survival rate is around 90%.

# Under social voluntary project- Sabujima (A
Green Initiative), 160 Nos. of fruit bearing
trees were planted along with organic
farming in the campus of Kamalanga Nodal
High School, at Kamalanga Village,

# In addition to this, we have also developed
avenue plantation and green belt in
Dhenkanal area as required by District
Administration,

First aid and sanitation arrangements shall be made for the
drivers and other contract workers during construction phase.

Complied.
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An alternate Goucher land shall be developed in the identified 65
acres of land for use of the villagers for grazing of their cattle's.
The District Authorities and the villagers shall be informed of the
same for its effective utilization.

Complied,

65.19 acres of land has already been
surrendered to Govt. of Odisha as alternative
Goucher land.

27|

Leq of noise level should be limited to 75dBA and regular
maintenance of equipment be undertaken for people working in
the high noise areas, Personal Protection devices should be
provided.

Noise level is being maintained. Poster /wall

paintings are also displayed for creating

awareness. The average max. and min. noise

levels at boundary are as follows: -

~ Day time noise levels- 68.3 dB(A) max. and
46.1 dB(A) min.

~ Night time noise levels- 64.2 dB(A) max. and
45,7 Db(A) min.

23

Regular monitoring of the ambient air quality shall be carried out
in the impact zone and records maintained. The location of the
monitoring stations and frequency of monitoring shall be
decided in consultation with SPCB. Quarterly reports shall be
submitted to Regional office of this Ministry.

AAQ is being monitored regularly by MoEFE.CC
accredited laboratory and records maintained.
Copies of the reports are being submitted
quarterly.

24

The project proponent should advertise in at least two local
newspapers widely circulated in the region around the project,
one of which should be in the vernacular language of the locality
concerned within seven days of issue of this letter, informing that
the project has been accorded environmental clearance and
copies of clearance letters are available with the SPCB/
Committee and may also be seen webhsite of the MoEF&CC in the
http://envfor.nic.in

Complied.

25

A separate environment monitoring cell with suitable qualified
staff should be set up for implementation of the stipulated
environmental safeguards.

Complied.

26

Half yearly report on the status of implementation of the
conditions and environmental safeguards should be submitted to
this ministry, the Regional officer, CPCB & SPCB

Being Complied. Compliance report is also
available on Company URL;

httgs:ggwww.gmrgrnug.ingka malanga/

27
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28

Regional officer of Ministry of environment and forests located
at Bhubaneswar will monitor the implementation of the
stipulated conditions. A complete set of documents including
Environment Management plan and the additional
information/clarifications submitted subsequently should be
forwarded to Regional office for their use during monitoring.

Submitted
Vide our letter ref: GEL/KTPP/BLR/MOEF/08/
104 Dated 23" May 2008.

Separate fund should be allocated for implementation of
environmental protection measures along with item — wise |
break. These cost should be included as part of the project cost.
The funds earmarked for the environment protection measures
should not be diverted for other purposes and year- wise
expenditure should be reparted to ministry.

» Capital investment till September 2023
(Rs. in Lakhs) = 40041.66

» Recurring Investment till September 2023
(Rs. in Lakhs) = 4539.94

29

Full cooperation should be extended to the scientists/ officers
from the Ministry and its Regional office at Bhubaneswar/the
CPCB/the SPCB during monitering of the project.

Agreed. Being extended.

Monitoring report of Environmenta! Parameters like Stack Emission, AAQ, Effluent quality & Drinking water analysis
report is enclosed as Annexure-l.

Date: 28.11.2023

Qe

Manoj Mishra

E Plant Head




GMR Kamalanga Energy Limited GAR

Mant Otfice:

AT/PO: Kamalanga, PS: Kartabania,
ViA: Meramuntal,

DIST: Dhenkana! - 759 121, Ouisha

CIN L4010tRAZO07PLCCA4809

I +9] 4762 663564
WO WWWEMITErOUDLIN 3l l::..i'.,f_? ?

Ref: GKEL/MOEF&CC/2024-25/8312
Date: 24.05.2024

To

The Director

Eastern Regional Office

Ministry of Environment, Forests & Climate Change, Govt. of India
A/3, Chandrasekharpur, Bhubaneswar, Odisha - 751023

Sub:  Submission of 33" Half-Yearly EC Compliance Status Report of 1050 (3x350) MW, TPP at
Village Kamalanga, Dhenkanal District, Odisha.
Ref: Env. Clearance vides your letter No. J-13011/64/2007-1A.11 (T) dated 5'" February 2008

Dear Sir,

With reference to the subject referred above, we are pleased to submit the 33" Half Yearly EC
Compliance Status Report of our 1050 (3x350) MW Thermal Power Plant at village Kamalanga,
Dhenkanal District, Odisha, for your kind perusal please.

Kindly acknowledge receipt of the same.
Thanking You,

Yours Sincerely,
for GMR Kamalanga Energy Limited,

Plant Head
Encl. — As above

Copy for kind information to:

1) Director, MoEF&CC, GOI, New Delhi

2) Regional Director, CPCB Zonal Office, Kolkata

3) Member Secretary, SPCB - Odisha, Bhubaneswar
4) Regional Officer, SPCB - Odisha, Hakimpada, Angul

Registered Qffices
Skip House, 2%/, Museum Road,
RiTparts | Energy | Transpartation | Urban infrastructiire Foundatinn Bangalury - 560 025



Name of the project
Clearance Letter No. & Date
Period of Compliance Report

EC Compliance Report

- e L L

GMR Kamalanga Energy Limited, Dhenkanal, Odisha
J_13011/64/2007-IA. Il(T) dated 5th Feh 2008 (Phase-1: 3x350MW)
October 2023 to March 2024

————

Ul E R s RS CONDTOM L R | COMPLIANCE STATUS
1 | The total land requirement shall not exceed 1050 Acres for all | Presently 1158.57 Acres of land is in use.
the activities / facilities of the power project.
Revised Land requirement of the project is 1158.57 Acres as per
the MoEF &CC, New Delhi vide omendment letter dated
11.01.20189. -
2 | It shall be ensured that the project boundary is at least 500 m Complied.
away from HFL of the river in conformity with the guideline in | The distance of Brahmani River from the plant
this regard. boundary is > 1.5KM.

The plant heat rate of around 2300 kcal/kwh shall be achieved
and the coal consumption shall not exceed 660 tph.

Ash and Sulphur contents in the coal to be used in the project
shall not exceed 34% and 0.5 % respectively.

Avg. Heat Rate — 2308.93 kcl/kwh
Avg. Coal Consumption ~ 654.26 tph

Ash and Sulphur content of fired coal are as
below during compliance period

» Ashcontent—44.52 %

» Sulphur content- 0.45 %

A multi-flue stack of 275 m _height with exit velocity of not less
than 21 m/s shall be provided with continuous online monitoring
system.

Complied
Velocity is being maintained as specified.

High efficiency Electrostatic precipitators (ESPs)with efficiency not
less than 99.9% shall be installed so as to ensure that particulate
emissions do not exceed 50 mg/Nm?,

Complied,

The values of particulate emissions are found
within the prescribed standard. Stack
monitoring report enclosed as per Annexure- |.

Appropriate mitigation measures shall be adopted to reduce the
emissions of SO;. It shall be ensured that at no point of time the
ground level concentration of SO; in the iImpact zone exceeds the
prescribed limit. The proponent shall now itself also provide
space for installation of FGD or other suitable measures, if
required at a later stage.

» Being complied,

» GLC of S0; in impact zone was found within
the prescribed limit. Monitoring report is
being submitted quarterly.

~ Space provided for FGD

Water requirement shall not exceed 37 cusecs. No ground water
shall be extracted for the project at any stage including during
construction,

Complied.
Water from river Brahmani is being used for
Operational activity, as per the approval.

COC of not less than 5 shall be adopted.
Specific water consumption shall be 3.5m°/mw as per the
Ministry’s Notification dated 07.12.2015

Complied
The avg. COC of last six months is 7.00 and
Specific water consumption is 2.10 m3/MW.

10

Closed circuit cooling system with induced draft cooling towers
shall be provided.

Complied

11

Waste water generated shall be recycled and reused in the plant
premises. There shall be no discharge of waste water outside the
plant boundary except during monsoon,

Complied.

12

For controlling fugitive dust, regular sprinkling of water in the
coal handling area and other vulnerable areas of the plant shall
be ensured.

Being complied. Regular water spraying being
done in coal handling and other dust vulnerable
areas of the plant.




14

13

The project authorities should adhere to the provisions
stipulated in the fly ash notification of September, 1999 and as
amended in august, 2003 in regard to fly ash utilization. Fly ash
shall be collected in dry form, Balance fly ash shall be dispose off
in the ash pond through HCSD mode and bottom ash through
medium slurry mode.

Noted & Being complied.

Dry fly ash collection facilities and HCSD system
are in place. Ash generation & utilization status
for the year 2023-24 (H-2) are as follow: -

» Total Ash generated = 12,81,526 MT

» Total Ash utilisation = 12,81,526 MT

» % of utilisation = 100

The ash pond shall be lined with impervious lining to avoid any
leaching into ground water. The ash dyke shall be so designed
and strengthened to ensure guard against breaching. Adequate
safety measures shall also be taken so that pond ash does not
become air borne to cause air pollution in the surrounding areas.

Complied.

15

R & R plan for land oustees and homestead oustees shall be

prepared in consultation with the state Revenue Authorities
prepared before starting work on the project & implemented
simultaneously with the start of development/ construction
work on the project. A copy of the R&R plan shall also be
submitted to this ministry within three months of the issue of
this letter.

| R&R Plan is not applicable to our project as

there are no land oustees from the project area.

16

The District collector / Revenue Divisional commissioner shall be
informed regarding R&R and all other benefits to be provided by
the project proponent and their effective implementation shall
be overseen by the District authorities.

Being Complied.
Rehabilitation & periphery development
Advisory committee (RPDAC) is overseeing this
implementation.

17

Rain water harvesting should be adopted. Central Ground water
Authority/Board shall be consulted for finalization of appropriate
rain water harvesting technology within a period of three month
from the date of clearance.

Rain water harvesting (RWH) system is in
operation.

Rain water harvesting plan already submitted to
CGWA.

S

18

Regular monitoring of ground water quality including heavy
metals shall be undertaken around ash dyke the project area to
ascertain the change, if any water quality due to leaching of
contaminants from ash disposal area.

Complied.

19 |

A greenbelt shall be developed all along the plant and ash pond
boundary covering total area of at least 320 acres.

- »Green belt with Indigenous species already

developed. We have planted around 3,97,668
saplings till March 2023 (including 2360
saplings in 2023-24) in around plant &
township premises, avenue plantation along
the Railway line & approach Road to cover
land area of 358.303 Acres.

» Survival rate is around 90%.

' » Under social voluntary project- Sabujima (A

Green Initiative), 160 Nos. of fruit bearing
trees were planted along with organic
farming in the campus of Kamalanga Nodal
High School, at Kamalanga Village.

# In addition to this, we have also developed
avenue plantation and green belt in
Dhenkanal area as required by District
Administration.

20

First aid and sanitation arrangements shall be made for the
drivers and other contract workers during construction phase.

Complied.
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An al ternate Goucher land shall be developed in the identified 65
acres of land for use of the villagers for grazing of their cattle’s.
The District Authorities and the villagers shall be informed of the
same for its effective utilization.

Complied,

65.19 acres of land has already been
surrendered to Govt. of Odisha as alternative
Goucher land.

22

Leq of noise level should be limited to 75dBA and regular
maintenance of equipment be undertaken for people working in
the high noise areas, Personal Protection devices should be
provided.

Noise level is being maintained. Poster /wall

paintings are also displayed for creating

awareness. The average max. and min. noise

levels at boundary are as follows: -

» Day time noise levels- 67.4 dB(A) max. and
45.7 dB(A) min.

# Night time noise levels- 65.1 dB(A) max. and
43.5 Db(A) min.

23

Regular monitoring of the ambient air quality shall be carried out
in the impact zone and records maintained. The location of the
monitoring stations and frequency of monitoring shall be
decided In consultation with SPCB. Quarterly reports shall be
submitted 1o Regional office of this Ministry.

AAQ is being monitored regularly by MoEF&CC
accredited laboratory and records maintained.
Copies of the reports are being submitted
guarterly.

24

The project proponent should advertise in at least two local
newspapers widely circulated in the region around the project,
one of which should be in the vernacular language of the locality
concerned within seven days of issue of this letter, informing that
the project nas been accorded environmental clearance and
copies oOf clearance letters are available with the SPCB/
Committee and may also be seen website of the MoEE&CC in the

http.//envfor.nic.in

Complied.

25

A separate environment monitoring cell with suitable qualified

staff should be set up for implementation of the stipulated

environmental safeguards.

Complied.

26

Half }E_arl*f report on the status of implementation of the

conditions and environmental safeguards should be submitted to
this ministry, the Regional officer, CPCB & SPCB

Being Complied. Compliance report is also
available on Company URL:

https://www.gmrgroup.in/kamalanga/

27

Regional officer of Ministry of environment and forests located
at Bhubaneswar will monitor the implementation of the
stipulated conditions. A complete set of documents including
Environment  Management plan and the additional
information/clarifications submitted subsequently should be
forwarded to Regional office for their use during monitoring.

Submitted
Vide our letter ref: GEL/KTPP/BLR/MOEF/08/
104 Dated 23" May 2008.

| 28

Separate fund should be allocated for implementation of
environmental protection measures along with item — wise
break. These cost should be included as part of the project cost.
The funds earmarked for the environment protection measures
should not be diverted for other purposes and year- wise
expenditure should be reported to ministry.

» Operating expenditure for environmental
protection measures in FY 2023-24-
(Rs. in Lakhs) = 7211.06

29

Full cooperation should be extended to the scientists/ officers
from the Ministry and its Regional office at Bhubaneswar/the
CPCB/the SPCB during monitoring of the project.

Agreed. Being extended.

Monitoring report of Environmental Parameters like Stack Emission, AAQ, Effluent quality & Drinking water analysis
report is enclosed as Annexure-1,
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QUALITEK LABS LIMITED

D2/18, Mancheswar Industrial Estate, Bhubaneswar - 751010, Odisha, India

Website: www.qualiteklab.com

E-mail id: customerservices.bbsr@qualiteklab.com; Phone: 0674-2952347
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TEST REPORT

ULR No. : NA

Sample Submitted/Drawn: Submitted

Test Report No: QLB/TR/MN/2024,/0702/00% P2

Format No.: QLB/MSP/QA/012/F001/00
Report issue date: 10/07/2024

Customer Detail:
Name: GMR Kamalanga Energy Limited
Address: KamalangaKantabania, Dhenkanal, Odisha, India-759121
i e mat R I —
Sample Details:
Sample Name/type “; Coal Item code™: NA
Sample qty. received: 200 gm Sample registration no.: QLB/MN/2024/0702/009
Batch no/lot no™: Feeder Coal U#2 ’ 'S?mple conditions: Good
Mfg. license no.”: NA Packing description: Intact
Mfg. date/Exp. date®: NA Sample receipt date: 02/07/2024
F(WO no.)" NA Sample registration date: 02/07/2024
: Gine Details: 2
Sampling done by: NA = __Simipling plai/method: NA
Date & time of sampling: NA Sample item: NA
Location of sampling: NA Quantity sampled: NA
Environmental conditions : Any deviation occurred during
during sampling: A sampling: A
Analysis start date: 0207/2024 Analysis end date: 06072024
Sr. . Uinit of |
No l'est Parameters measurement Test Method Specification Test Result
(LOM)
Discipline: Chemical
Group :  Solid Fuels
| [Mercury ppm QLB/STP/MN/020 NA 16
2 |Ultimate Analysis Sulphur % ASTM D 5373 NA (.42
3 |Ultimate Analysis Oxygen % ASTM D 5373 NA 14.15
i L'ltimate Analysis Hydrogen Yo ASTM 1) 5373 NA 2.73
5 |Ultimate Analysis Carbon Yo ASTM D 5373 NA 35.07
6 |Uhimate Analysis Nitrogen % ASTM D 5373 NA .17

Symbol/s:# Information provided by customer for which the laboratory has no control,** Test subcontracted.

Remarks : 1. NA: Not applicable 2. The results apply to the sample as received

r
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Revljewed by
Name : Mrs. Smruti Rekha Parida
Designation : Jr. Executlive-QA

Disclaimer :

End of Test Report
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Rar ey
Authorized by

Name : Mr. Pabitra Kumar Panda
Designation : Asst Manager-Minerals

Discipline : Chemical

1. The test resull relates only to the samples tested and applicable parometers, endorsement of product is neither inferred nor implied.

2. The report shall not be reproduced except in full without opproval of the loboralory & cannot be used as an evidence in the court of low and
should not be used any advertising media without special permission in writing.

3. The sample is analyzed of Qualitek Labs Limited, Bhubaneswar and the festing has been performed to the best of our ability and our
respansiliity. This certificate reflects our findings ol the time and place of 1esting.

4. If the report s misploced by any means shall be returned to the mentioned address of Qualitek Labs Limited.

1ofl
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AIRPORTS AUTHORITY OF INDIA
File No. AAVER/NOC(257/10) () 57 - 040. Date: 10.01.2011
To NOC FOR HEIGHT CLEARENCE ONLY
N.D.Rathi |
GMR Kamalanga Energy Ltd.

=
- 1

ﬂ

HIG - 28, Gangadhar Mcher Marg
Bhubaneswar - 751013 (Odisha)

Sub: Issue of NOC
Please refer to your application No.GKEL/BBSR/AAL10-11/508 dated 06.10.2010 on the subject mentioned above

This office has no objection to the construction of the proposed Two Chimney by M/s GMR Kamalanga Energy
Ltd. here in after referred o as the applicant(s) at location, Vill -~ Kamalanga, Block — Odapada, Tahsil -
Dhenkanal Sadar, Dist - Dheokanal, Odisha (Chimney No.1 Lat 20° 52' 07" Long 85" 16’ 06", Chimney No.2
Lat 20° 52' 07" Long 85" 16' 11") to height [Chimney No.1, 277.39M (in figures) Two Hundred and Seventy
Seven decimal Three Nine Meters(in words) Above Ground Level, Chimney No.2, 279.39 (in figures) Two
Hundred and Seventy Nine decimal Three Nine Meters (in words) Above Ground Level]. So that the top of the
proposed structure when erected shall not exceed 347.39M (Three Hundred and Forty Seven decimal Three Nine
Meters) Above Mean Sea Level for both the proposed chimneys.

This No Objection Certificate is being issued on the express understanding that site elevation reduced Jevel (height of
Above Mean Sea Level) of 70M for Chimney No.l and 68M for Chimney No.2 of the relative location of the
proposed buillding/structure & its distances and bearings from the ARP/Runway ends as tendered by the applicant(s)
are correct. If however, at any stage it is established that the said data as tendered by the said applicant is actually
difierent from the actual data which could adversely affect aircraft operations, the structure or part(s) there of in
respect of which this NOC is being issued will have 1o be demolished at his own cost or as may be directed by the
Airports Authority Of India. The applicani(s) is‘are therefore advised in his'their own interest to verify the elevation
and other data furnished for the site, before embarking on the proposed construction.

The issue of this NOC is further subject to the provisions of section 9-A of the Indian Aircraft Act 1934 and those of
any notifications issued there under from time to time and under which the applicant may be called upon by the
Airports Authority Of India to demolish in whole or in part the structure now being authorized vide this NOC.

No Radio /TV Antenna lighting arresters, staircase, Mumtee Overhead water tank and attachments or fixtures of any
kind shall project above the height indicated in para 2,

The use of oil fired or electric fired fumace is obligatory within 08Km from the Airport.

This certificate is valid for a period of seven years from the date of issuc. If the building/structure/chimneys  not
constructed & completed within the above mentioned period of seven years the applicant(s) required 10 obtain a
fresh No Objection Certificate from the Chairman, Airports Authority Of India and/or the General
(Aerodrome)E.R. The date of completion of building/structure/chimney should be intimated to the Chairman/or the
Cieneral Manager (Aerodrome JEastem Region.

No light or a combination of lights which by reason of its intensity, configuration or colour may cause confusion with
mcmﬁmlm‘uundﬁgm:nfﬂmmrh}'ﬁirp(mﬂmﬂheimllmdallh:sileumythnfdnringmlﬁerm
construction of the Chimacy.

“*4 Dav Markine & Nieht liohtine with secondary power supply should be provided as per ICAO standard,
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Visiontek Consultancy Services Pvt. Ltd.

(Committed For Better Environment)
IS0 9001:2015, ISO 14001:2015, 45001:2018 (OH&S), ISOMAEC 17025:2017 Certified

VISIONTEK
Ref: Envlab/24-25/TR-13425 Dare: 02,12.2024
SOURCE EMISSION MONITORING REPORT NOVEMBER-2024
I. Name of Industry - M/s GMR Kamalanga Energy Ltd, Dhenkanal
2. Sampling Location : 8T-1 : Stack attached to ESP Outlet of UNIT-1
: ST-2 : Stack attached to ESP Outlet of UNIT-2
. §T-3 : Stack attached to ESP Outlet of UNIT-3
3. Date of Sampiing - 18.11.2024
4. Date of Analysis : 19.11.2024.2024 10 25.11.2024
5. Sample Collected by : VCSPL Representative in presence of GMR representative
Standard "
f:' p : Hul_l:h of e Fﬂc"‘?ﬂr& I- A“ﬂlj’!u Results
‘ i == ST-1 ST-2 ST-3
Sampling Date 18.11.2024 18.11.2024 18.11.2024
1. | Stack Temperature °C - 127 120 125
2. | Velocity m/sec -- ! 20.14 23.10 22.21
3. | Volume of Flue gas m"/hour . 1670188 62 1904188 53 1830823 .69
4. | Particulate Matter as PM | mg/Nm’ 50.0 36.4 328 41.2
5. | Sulphur Dioxide as SO, | mg/Nm’ 600.0 1386 1465 1372
6 g’“d“ of Nitrogen as mg/Nm’ 450.0 398 432 418
Ox
7. | Carbon Monoxide as CO | mg/Nm® - 8.4 9,3 9.5
8 Carbon Dioxide as CO, % - 10.2 10.9 11.3
9 Oxygen as O, %o - 74 S.2 6.3
10. | Mercury as Hg mg/Nm’ 0.03 0.0162 0.0153 0.0165

Noie; The valve of SO2 NOx are corrected @6% 02 level in flue gas endssion,

ol s i et ]
Plot No.- M-22 & 23, Chandaka Industrial Estate, Patia, Bhubaneswar, Khordha, Odisha-751024, India Tel.: 0674-3511721
E-mail: visiontek@visionteh.org, visiontekin@gmail.com

Visit us at: www.visiontek.org
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PERFORMANCE EVALUATION STUDY FOR POLLUTION
CONTROL EQUIPMENTS

Of

GMR KAMALANGA ENERGY LIMITED
(3 x 350 MW THERMAL POWER PLANT)
AT/PO - KAMALANGA, DIST. - DHENKANAL
ODISHA - 759121

Conducted by :-

Visiontek Consultancy Services Pvt. Ltd

: (Committed for Better Environment) ——
Plot No.-M-22823, ChandakalndustrialEstate, Patia, Bhubaneswar, Khurda, RMG N
. | "

Odisha-751024,India, Tel.:0674-3511721
E-mail: visiontek@ vespl.org,visiontekin@gmail.com
Visitus at:www.vespl.org
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GMR Kamalanga Energy Limited CﬂR

Plam Office.

AV/PO: Kamakanga, P5: Kantabanie,
Vid: Meramundall,

DIST: Ohenkanal - 755 121, Odisha
CIN USOLOIKAZOOTPLOOS4B0S

T +9] 6762663564
W WWW.ZMIENOUDLIn 1-09/24

Ref. No. GKEL/MOEF&CC/2024-25/8467
Dated — 21.10.2024

To

The Director

Ministry of Environment Forest & Climate Change, Govt. of India,
Regiona! Office, A/3, Chandrasekharpur,

Bhubaneswar — 751023, Odisha.

Sub: Quarterly AAQ Monitoring Report (Q - 2) 2024-25.
Ref: ECvide letter no J-13011/64/2007-1A 11 (T) dated 05.02.2008.

Dear Sir,

In compliance to the EC condition regarding the above subject, we are submitting herewith the ambient
air quality report of impact zone (both core & buffer zone) for Q - 2, FY 2024-25.

Kindly acknowledge receipt of the same.
Thanking you,

Yours sincerely,
for GMR Kamalanga Energy Limited,

MOw,~

Manoj Mishra
Plant Head

Encl. — As above

Replsterad Office:

. _ SKip House, 2571, Museum Read,
AIrpaTis | Enesgy | Transportation | Urban Infrastructure | Foundation Bengalury - 560 025



Visiontek Consultancy Services Pvt. Ltd.

(Committed For Better Environment) Laberatery Sorviess)
Certified for : 1SO 9001:2015, ISO 14001:2015, ISO 45001:2018 Eavirvament 123
Accredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade Mutwht Lot
® Infrastructurs b pginering ® Sarface & Sab-Sarface lavestigation ® \zricultural Der lopment ® Mine Plassing & Dewgo Miscrst Lab
® Water Resourer Masagemest ® (Qzality Comtrol & Project Massgrment ® Information Technalog * Simeral Sab-Sall Evplaraten &
® Emviroamental & Social Study  ® Renewable Eneryy ® Public Health Eaginecring ® Waste Mansgement Serviees  \ el Lt/
Ref: Enviab/24-25/TR- 08477 Dare:05.08.2024

AMBIENT AIR QUALITY MONITORING REPORT FOR

July-2024 (CORE ZONE)

L. Name of the [ndustry : M/s GMR Kamalanga Energy Ltd, Dhenkanal
1 Monitoring [nstruments  : RDS (APM 460 BL). FPS (APM 550) Envirotech. CO Analyzer VOC Sampler
3. Sampling Location : AAQMS-1: Near Rain Water pump House Pit
4. Sampie Collected By : VCSPL Representative in presence of Client s Representative
1| PARAMETERS
Date

PxL P“.:% 50, SOy 0y Co 1"'l":l‘!;' Fb N A fu,H.. BaPF
hgm’) | gy | age’) | ) | pge’) | omgin’) | ge’) | Ggm)) | ogm® | (ngrm’) (eghm’) | (ogim")

01072024 | 538 | 281 | 147 | 263 | 96 | 055 | 225 |BDL | BDL | BDL | BDL | BOL

04072024 | 507 | 272 | 155 | 259 | 106 | 068 = 21,5 |BDL | BDL | BDL | BDL | BDL
08.07.2024 | 49.7 | 266 | 140 | 249 | 105 | 059 | 232 |BDL | BDL |BDL | BDL | BDL

11.07.2024 | 545 | 294 | 157 | 261 | 104 | 053 @ BDL | BDL | BDL 'BDL | BDL | BDL

1507.2024 | 518 | 284 | 142 | 256 | 105 | 062 244 |BDL | BDL |BDL | BDL | BDL

18.07.2024 | 504 | 273 | 148 | 238 | 96 | 052 | BDL |BDL | BDL | BDL | BDL | BDL |

22072024 | 507 | 27.3 | 147 | 221 | 102 | 062 | 232 |BDL | BDL | BDL | BDL | BDL
|

25.67.2024 S0.5 26.2 15.5 1.4 10.8 0.67 23.1 BDL | BDL | BDL, | BDL BDL
;';f;g 55 | 276 | 149 | 245 | 103 | 059 | 230 |BDL| BDL |BDL | BDL | BDL
CPCR, New
Dethi AAD 100 (1] %0 80 160 4 40 | 20 6 5 1
Standard | |
| 1 Inds Phensl
Mndifie Chamical b Dlue Method
I . “;.F;:# h!ullu Method | Dispersive Air thuT: bog Solvant
TEST | Gravimetric h.l. i & Hochbriser Air Infrured Sanapling . Methad Extractiang
| Mgz, [Univinetri Geale | Tty Methed | 308 Eda b AN el s s
METROD s EPA Y998 | Method i x 15 S182(Part - 22 2004 15 5152
2y 5 5182 (Par| Iiii:'lil {F::'ln -I:;:;l P ISF:::—] James P {Parts :il"ln.:;*
AT btethod-b11 sOy1990 | (Mashog. | i B
; | son)

BDL Ifarm.-soi-: 4 pg/m’, NOy< 6 pg/m”.0,<5 pgm’, NH,<20 pe/m’.Ni<0.0] ng'nr. As < 0001 ng/m’, CoHl,<0.001 pg/m’,
BaP<0.002 ng/m’, Pb<0.001 pg/m’, CO-<0.1 mg'm’

e T ST T T T S vy = ——————————
Plot No.- M-22 & 23, Chandaka Industrial Estate, Patia, Bhubaneswar, Khurda, Odisha-751024, India Tel.: 0674-3511721
E-mail: visiontek@visiontek.org, visiontekin@gmail.com

Visit us at: www,visiontek.org



Visiontek Consultancy Services Pvt. Ltd.

(Commitied For Better Environment) (Laborsery Services
Certified for : 1SO 9001:2015, 1SO 14001:2015, ISO 45001:2018 L
4 Accredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade Mhateriat Lot
Sl Lab
@ Infravtructers Eagincrmg #Serface & Sub-Surface Investigation ® spricubtural Deselopement ® Mine Flamning & Dedign Msersd Lab
® Water Rewsurtr Vanagrment ® Quality Contred & Project Management ® lnfurmation Techaolepy ® Mineral Sob-5Soil Exploration A
® Emvirvamcntal & Social Stedy @ Rememabie Encrpy ® Public Health Fogineerios ® Waste Mansgement Servien 4\ Worbibep L
Ref: Envlab/24-25/TR- 08478 Date: 05.08.2024

AMBIENT AIR QUALITY MONITORING REPORT FOR
JULY-2024 (CORE ZONE)

. Name of the Industry : M/s GMR Kamalanga Energy Ltd, Dhenkanal
2. Monitoring Instruments  : RDS (APM 460 BL). FPS (APM 550) Eqviratech. CO Analyzer, VOC Sampie
3. Sampling Location : AAQMS-2: Near Security Watch Tower - 3
4  Sample Collected By : VCSPL Representative in presence of Client s Representative
PARAMETERS
Date FMy | PMss | SO NOs | oy €O NH; | b Ni As | CMe | BaP

gm’) | pgod) | (g | pew’) | eed) | (mgod | ngim’) | ipgim’) | (agmy | g’y | (ugim’) | (ugim®)

01.07.2024 | 51.2 | 29.8 14.2 248 10.2 0.54 ‘IBDL BDL | BDL | BDL | BDL | BDL

04072024 | 515 | 312 | 46 | 225 98 | 055 | 223 |BDL| BDL | BDL | BDL | BDL

08.07.2024 | 522 | 328 | 144 | 225 99 | 064 | 225 | BDL | BOL | BDL | BDL | BDL |

11072024 | 51.5 | 285 | 146 | 223 10.6 | 055 | 226 |BDL | BDL | BDL | BDL @ BDL
15072024 | 499 | 290 | 152 | 234 | 104 | 0.62 | BDL | BDL | BDL |BDL | BDL BDL
18.07.2024 | 511 | 286 | 153 | 249 | 103 | 067 | 238 BDL | BOL | BDL | BDL | BDL
22072024 | $32 | 281 | 164 | 217 | 105 | 06 | 237 | BDL | BDL | BDL | BDL | BDL |
25.07.2024 | 0.5 | 252 | 146 | 231 | 106 | 052 | 255 | SDL | BDL | BDL | BOL | BODL

Month | |
;:;mg 514 | 291 | 149 | 232 | 103 | 058 | 23.4 |BDL | BDL | BDL | BDL | BDL
CPCH, New | | |
Delhi AAQ 100 60 80 80 100 4 400 1 20 6 3 1
Standard |
Indo
1 Phennd
¥ Nen [LTHES
Madilicd Jaesl,  Chasmicel ! Gis
_ fmproved Wes| (Msgarivn | Method Sotvent
Gravimatric. & Genky | ScHochheiner | - sasian Infrared Alr Cheomotog | o osrnetion
AL 15513 (GO apogag | Mited  pirSemplingi yoo | sinciing, A Minod mphy | gam |
METHOD Parizy | EPA TSI | lM_l‘Eﬂ;:ﬂ:rn—llirdE:n.E}' el b - (S 5183{Part -22):2004 15:::: o
21 RAZOIT 07 hmsfleds o0 [TlE (Fae 123004
(ethodatr) (ORE | SIS 1112006
(Methad-
| st

BDL Values:305< 4 pghm’, NDﬁ b ug'm’,0y<3 ng m, ‘\Hﬁ:..ﬂ pefm’ Ni<h 0 ng lrr* As < 0.000 ng/m’, C,H<0.001 pgim®.
BaP< 002 ng'm”, Pb<0.001 ug'm’, CO-<0).| mg/m

h‘_
Plot No.- M-22 & 23, Chandaka Industrial Estate, Patia, Bhubaneswar, Khurda, Odisha-751024, India Tel.: 0674-3511721

E-mail; visiontek@visiontek.org, visiontekin@gmail.com

Visit us at: www.visiontek.org



Visiontek Consultancy Services Pvt. Ltd.

(Committed For Better Environment) (Lohersiury Serviees
Certified for : ISO 9001:20185, ISO 14001:2015, ISO 45001:2018 Soiewmen 1.4
Accredited by : NABET-A Grade, MOEF & CC'CPCB & SPCB-A Grade Mawtd Lo
* lnfrastructare Engincring & Sorface & Sub-Serface lsvestigation ® \griceitural Dovclopment ® Mine Plansing & Desgn Misgrsl | 4
® Waler Revaure Manapement & Quality Control & Project Management ®lelormatisa Techoalon # Mineral Sab-Sail Evploration 4
® Emironmental & Secial Study @ Remewable Faergy ®Public Health Eaginecriaz ® Waste Management Services  \_irbisep L/
Ref: Envlab/24-25/TR- 08479 Date: 05.08.2024

AMBIENT AIR QUALITY MONITORING REPORT FOR
July 2024 (CORE ZONE)

1. Name of the Indusiry : M/s GMR Kamalanga Energy Ltd, Dhenkanal
2. Monitoring Instruments  : RDS (APM 460 BL), FPS (APM 550) Envirotech, CO Analyzer,VOC Sampler
3. Sampling Location : AAQMS-3: Near Budhapanka Material Gate(Security Wateh Tower No.1)
4. Sample Collecied By : VCSPL Representative in presence of Client s Representative
PARAMETERS
Date I"!'-'I'm:l F?'li_l;ll 5[)1.1 N Oy co | “H;y Ph Ni As finJ i RaP |
gim) | (egfm) | Gwml) | (eg'm’) | (pgim)) | (mpw’) | gm) | i) | (egm’) | qagm’) | (ugi’) | (ogm’) |
01.07.2024 | 544 | 295 | 168 | 246 98 | 064 234 | BDL| BDL | BDL | BDL | BDL

04.07.2024 | 534 | 283 | 159 | 246 | 101 | 068 | 232 | BOL | BDL | BDL | BDL | BDL
08.07.2024 | 540 | 307 | 155 | 243 | 96 | 065 | 222 |BDL| BDL | BDL | BDL | BDL |
11.07.2024 | 534 | 288 | 156 | 255 | 104 | 057  BDL |BDL | BDL | BDL | BDL | BOL |
1507.2024 | 532 | 285 | 173 | 249 104 061 | 244 |BDL | BDL |BDL| BOL | BDL |
18.07.2024 | 3.7 | 285 | 164 | 248 | 106 065 BDL |BDL | BDL | BDL | BDL | BDL
22072024 | 516 | 281 | 161 | 231 | 101 055 238 |BDL | BDL | BDL | BDL | BDL |
25072024 | s0.9 | 288 | 158 | 253 | 98 033 | BDL |BDL | BDL | BDL | BDL | BDL
avengs | 531! 289 | 162 | 246 | 101 | 061 | 234 |BDL| BDL | BDL | BOL | 8DL

Averuge
CPCB, New 1
Delhi AAQ 100 (1] 1] 80 104 4 400 1 20 6 3 i
Standurd |
! f
3 Chramical Son lida Phenal | |
mproved Wesl TN stinod | Dipersive | Biue Mothod la o | Solveor
TEST Gravimetriel . | deGeake [T HERCIT i Compling Infrared | Air Ssmplig . Lig je Extraction
IS S1g%; Metbod | MwdEdnBy Method | v EduBy Mathed o I T3
METHOD = A 199 1S 5181 Pare” ! IS S1820 Parr -230: 2004 15 51
Part 13 I SIK (Pars< "0 (| Jamer P, | BER | . proal
1) RA2017 Lodge {Pare- Ladge Irpsas | 12HE004

‘Method-411! 101999 | (Methadoai)

f . d
BDL Values:SOp< 4 pgim’, NOx< 6 pg/m’.0,<5 pgm’, NH,<20 pigm’ Ni<0.01 ng/m’, As < 0,001 ngimr, CoHy=0.001 g/,
BaP<0.002 ng/m". Pb<0.00| pgim’, CO-<0 | mgfm’

B e R
Plot No.- M-22 & 23, Chandaka Industrial Estate, Patia, Bhubaneswar, Khurda, Odisha-751024, India Tel: 06743511721
E-mail: n 1 visiontekin@gmail.com

Visit us at: www.visiontek.org




Visiontek Consultancy Services Pvt. Ltd.

(Committed For Better Environment) (Labarstery Services)
Certified for : 1SO 9001:2015, ISO 14001:2015, ISO 45001:2018 Laviresmmcst Lub
Accredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade mhl
® lafrastractars Fgineriag ® Sarface & Sub-Surface I rigation @ \gricaltaral Devebopment ® Mine Plaasiag & Dedgn Miserst iab
® Water Rewsurte Manssrment ® Quality Comtrol & Froject Vanapement s lnformation Techaalogny & Mincral Seb-Soll Faploration a
® Emvircamental & Socisl Study @ Reacwable Enerpy ® Pubiic Heatth Eaginorring ® Wate Mansgement Services  \ Vb L)
Ref: Envlab/24-25/TR- 08480 Date: 05.08.2024
AMBIENT AIR QUALITY MONITORING REPORT F OR
JULY -2024 (BUFFER ZONE)
I.  Name of the Industry : M/s GMR Kamalanga Energy Ltd, Dhenkanal
2. Monitoring Instruments ~ : RDS (APM 460 BL), FPS (APM 530) Envirotech, CO Analyzer,VOC Sumpler
3. Sample Collected By : VCSPL Represemative in presence of Client s Representative
I . | PARAMETERS
i Date | PMu | PV | SO. |  NOx 0 | co | wmg | eb | s | as [ can | Bep
| (ke/m’) | (/') | (ugiw’) | e’y | pmgm’) |(mpe)) (ug’) | ) | g’y | g’ | pugm’) | (agimy
AAQMST: |
| Kamalangs | 22.07.2024 l 535 289 | 155 26.8 7.8 052 | 21,5 | BDL | BDL | BDL: | BDL | BDL
(Township) | - |
| AAQMS-2: i
Viangalpur | 23072024 | 53.5 | 29.6 | 162 | 172 86 | 0.62 | 245 |BDL |BDL | BDL | BDL | BDL |
,ﬁgﬂ?;_ 2407204 | 522 285 | 148 | 261 | 95 | 054 | 228 |BDL|BDL BDL  BDL | BDL

| [ i

AAQNS: o ' |
Bhomemunis | 25072024 | 508 | 263 | 124 | 242 | 86 |oe49 | 235 |BoL|BoL|BOL | BOL | BOL
New Dot AAQ |
mﬂ”;u"m“ﬂh' 1o | 60 80 80 100 4 00 | 1 20 6 5 1
Chembcnl Ty l-'htﬂi
Improved |  Modified Methpd Nen | Blue Method Gas
Grawhue| | it Rk Ax Uipersh Ads Chramatn Pt
g |Gravimet| Geake | KHochheiser | Sempling . | e lafrared | Sampling. AAS Steibad oy Exiractms
TEST METHOD gtz | 1€ | Method | Methou | 3rd BdvBy | Methad | IniEdnBy | o iipOS | BN | Cigmig
Pat2g |EPAIRMS| ISSIEY | ISSISZ(Part- | JamesP. | ISSI82 | domesP. k e, | (P2
(Part-2) | & RA2MY Lodge (Part- Lodge T I e
: ' RAZOLT MMetheds | 1001999 | (Method- |
| 4 1}

BDL Values:S0,< 4 pgim’, NOx< b pgm .0y<3 ppm’, NH,<20 pgmﬂni-:ufm ng'm’, As < 0.001 ag'm’, C,H,<0.001 pg/m’,
BaP<0.002 ng/m’, Pb<0.001 pg'm’, CO-<0,1 mg'm’

“’4_
Plot No.- M-22 & 23, Chandaks Industrial Patia, Bhubaneswar, Khurda, Odisha-751024, India Tel.: 0674-3511721

E-mail: visiontekin@gmail.com
Visit us at: www.visiontek.org



% . Visiontek Consultancy Services Pvt. Ltd.

; (Commitied For Better Environment) abarmtens Sevken
\ / Certified for : 1SO 9001:2015, ISO 14001:2015, ISO 45001:2018 st
' Accredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade “:Huu
® Indraviroctsre | agmenng o Surface & Sub-Surface losetigation ® \grivulieral Development ® Mine Plaaming & Deugn Minerni Lok
& W ater Revowrre Manepement @ Quality Contrel & Project Managemest o Information Techmelog ® VMineralsab-Seil Fiploratios A
® Enviresmental & Social Study @ Renewable Faersy & Fablic Health § aginecring & Waste Managrment Serviens  \ Meribelg L)
Ref: Envlab/23-24/TR- 08975 Date02,09.2024
AMBIENT AIR QUALITY MONITORING REPORT FOR
AUGUST-2024 (CORE ZONE)
. Name of the Indusiny : M/s GMR Kamalanga Energy Ltd, Dhenkanal
2. Monitoring Instruments ~ : RDS (APM 460 BL). FPS (APM 550) Envirotech, CO Analyzer, VOC Sampler
3. Sampling Location : AAQMS-1: Near Rain Water pump House Pit
4. Sampie Collected By + VCSPL Representative in presence of Client's Representative
| PARAMETERS
Date PMu | PMus | SO 0 Co NHy Pb Ni Cale | Bap

NOn . As
(nefm’) | (egim’) | pgim’) | g’ | (ugm’) | (megmh | (ug/m’) (ug'm”) | (ng/m”} | (ng/m?) | (pg'm?®) | (ogim’)
01.08.2024 49.2 27.6 14.2 25.8 0.4 0.53 226 | BDL | BDL | BDL | BDL | BDL
05.08.2024 50.2 268 | 152 25.6 10.2 0.63 22.1 BDL | BDL | BDL | BDL | BDL

08.08.2024 | 492 | 262 | 142 | 252 | 102 @ 055 | 228 |BDL | BDL |BDL | BDL | BDL
12.08.2024 | 343 | 293 | 151 | 255 | 103 @ 052 | BOL |BDL | BDL | BDL | BDL | BDL
16082024 | 521 | 287 | 145 | 258 | 102 | 0.65 | 238 |BDL| BDL | BDL | BDL | BDL
19082024 | 499 | 268 | 142 | 232 | 92 | 055 | BOL |BDL | RDL | BOL | BDOL | BDL
22082024 | 502 | 268 | 144 | 218 | 101 | 058 | 232 |BDL | BDL | BDL | BDL | BDL

26.08.2024 | 50.2 | 258 | 151 | 211 | 104 | 055 | 228 |BDL | BDL | BDL | BDL | BDL
29.082024 | 522 | 284 | 142 | 257 | 102 | 058 | 215 | BDL | BDL | BDL | BDL | BDL
| Avense | 508 | 274 | 146 | 244 | 100 | 057 | 227 |BOL | BDL | BDL | BDL | BOL

Average
CI'CB, New
Ds:lhl AAD 100 60 80 Bl 100 4 400 1 20 6 5 1
| taondnrd |
Inds Phenol
Madifed Chemleal “on | Blue Method
Improved hed bt ] Gas
TEST G ravimetric I - Eﬁf EH::I?EEHH 'iir“&mpll Inﬁ'nﬁ‘ S:l'::ﬂ:lp AAS Method n::::“ r.f:::;n
METHOD D518 'EpA 1998 | Method | Method L3rd EdnBy  Mechod | 3rd EduBy IS 5183 Paet 22):2084 ssgag | 5182
- Fart 23 § 5182 (Parg 'S 182 (Part] James P. i5 5182 |I Jasma P, it P
: : Method-111]  10):1999 ‘ (Method- a
401)

BDL Values:50:< 3 pg/m’, NOx< 6 pg/m’',05<5 pp/m®, NH3<20 pg/m* Ni<0.01 ng'm?, As < 0.001 ng/m’, CoHs<0.001 pe/nr
BaP<0.002 ng'm’, Pb<0.001 pg/m?, CO-<0.1 mg/m’

_.“'—
Plot No.- M-22 & 23, Chandaka Industrial Estate, Patia, Bhubaneswar, Khurda, Odisha-751024, India Tel: 0674-3511721
E-mall: visiontek@visiontel.org, visiontekin@gmail.com
Visit us at: www.visiontek,org



. Visiontek Consultancy Services Pvt. Ltd.

LS
g (Committed For Better Environment) { tabaratery Servicss
: Certified for : ISO 90012015, ISO 14001:2015, ISO 45001:2018 g~
e Accredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade Masr L
* Infrastructers Eagincrang ®Surisce & Sub-Surface lavestipation ® wgrcniteral Develapment ® Viine Plansing & Doigs Mimeral L ab
® Water Revearoe Viansgement o puaiiny Control & Project Masagement # information Techaniogy ® Vimeral Sub-sodl F uplorsims A
® Eaviroaments! & Soclsl Stads @ Renewable Encrpy #Pahlic lealth | apinrering ® Waste Management Services  \_rbibg Lty

Ref: Envlab/23-24/TR- 08976 Dare: 02.09.2024

AMBIENT AIR QUALITY MONITORING REPORT FOR
AUGUST-2024 (CORE ZONE)

BDL Values:301< 4 pg/m’. NOx< 6 pg/m*.05<5 ug/'m’. NH:<20 pg m’.Ni<0.01 ng'm’

BaP<0.002 ng/m’. Pb<0.001 pg'm®, CO=<0.] mg/m’

E-mail: visi

l.  Name of the Industry ~ :M/s GMR Kamalanga Energy Ltd, Dhenkanal
2. Monitoring Instruments  : RDS (APM 460 BL), FPS (APM 550) Envirotech, CO Analyzer, VOC Sample
3. Sampling Location » AAQMS-2: Near Security Watch Tower - 3
4. Sample Collected By : VCSPL Representative in presence of Client s Representative
PARAMETERS |
Date PMw | PMas | SO NOx O co | wm b Ni As | CaM BaP |
(ag/m’) | (eg/m®) | (ueiw’) | (upier) | ggm’) | (mgw?) | (ugin) | (egim?) | (ngm?) | (agin) | (ugimt) | (agin®) |
01.08.2024 | 51.5 | 30.2 | 138 24.4 9.8 055 | BDL | BDL | BDL | BDL | BDL | BDL
05.08.2024 | 50.5 30.3 14.2 22.1 9.2 0.56 ' 218 | BDL | BDL | BDL | BDL | BDL
08.08.2024 | 51.2 | 31.8 | 141 | 122 9.5 0.62 | 226 | BDL | BDL | BDL | BOL | BDL |
12.08.2024 51.1 28.1 14.2 21.8 10.2 0.58 21.8 | BDL | BDL | BDL | BDL | BDL
lﬁ.{lﬂjﬂZd 49.5 28.7 15.3 235 10.2 0.65 BDL | BDL | BDL | BDL | BDL | BDL
19.08.2024 | 50.8 | 285 | 148 24.4 10.1 0.66 | 227 | B8DL | BDL | BDL | BDL | BDL
22.08.2024 | 52.2 272 16.2 21.5 10.6 0.61 225 |BDL | BDL | BDL | BDL | BDL
26.08.2024 | 50.1 248 | 141 22.6 0.8 0.55 252 | BDL | BDL | BDL | BDL BDL
29.08.2024 | s0.3 25.2 13.8 24.3 9.3 0.54 225 | BDL | BDL | BDL | BDL BDL
Avens. | 508 | 283 | 145 | 230 | 99 | 059 | 227 | BOL | BOL | BDL | BDL | BDL
CPCB. New ! 1
Dellii AAD 100 60 80 80 100 4 400 I 20 i 5 1
Standard
Indn
Phenal
Modified J Chemicat | " e Gos
TEST Gravimateic uﬂﬁ:m ;““""“;T Methad nh'l'rlrd Hﬂ:ud Chramsmg ;m.
- IS 5183 avimorrl Mithod Method ir Sampling Methed Smpling AAS Wathod rt_p!lr 15 8183
METHODD Part 13 i EPa 1908 IS $182 wmlﬁjlﬂ (Part-&F 3rd Edn.By 55182 .Irdl:-:hﬂ;v IS 3183 Part -12): 2004 IEPEIH (Pers-
R Rl O e | ik
| =,
| W) |

visiontekin@gmail.com
Visit us at: www.visiontek.org

. A3 < 0.001 ng/m?, CsHs<0.001 pg/m’.

e e e e ——s < S 3 SR AT SRS
Plot No.- M-22 & 23, Chandaka Industrial Estate, Patia, Bhubaneswar, Khurda, Odisha-751024, India Tel.: 0674-3511721
visiontek/@visiontel.org,



. Visiontek Consultancy Services Pvt. Ltd.

% (Committed For Better Environment) (Laberaters Services
\ e, Certified for : 1SO 9001:2015, ISO 14001:201%,1S0 45001:2018 ‘"mu
\&E:mgf’ Accredited by : NABET-A Grade, MOEF & CCCPCB & SPCB-A Grade ﬂﬁiﬂﬁ
@ lnfrastrecterc Fagiacriog ®5urfsce & Seb-Swrface Isvestigation & \gricultural Doy elopment ® Viinr Moasiag & Deugn Simeral | an
® Viater Ressarce Manszement ® Quality Comtrod & Projoct Masapement o Information Techoaloygs @ Mineral Seb-Sell Lyplaration “
® Environmental & Soclal Study @ Remewable Enerps ® Public Heslth Eagincering © Waste Munagement Serviees | Miorsbishopy Lod
Ref: Enviab/23-24/TR- 08977 Dare: 02.09.2024

AMBIENT AIR QUALITY MONITORING REPORT FOR
AUGUST -2024 (CORE ZONE)

(ughn’) | (ag/m’) Lumm'r:r’l u:fc:-’l {F:?:tr'} (mgim" | (ugm’) | (pgm’) | (ngm® {@Tmh (gfm’) | (ng/m’)
01082024 | 538 | 288 | 162 | 241 | 95 | 062 | 232 |BDL| BDL |BDL | BDL | BDL
05.08.2024 | 532 @ 282 | 152 | 245 98 | 0.65 | 225 |BDL | BDL |BDL | BDL | BDL
08.08.2024 | 538 | 30.5 | 152 | 241 | 98 | 064 | 218 |BDL | BDL | BDL | BDL | BDL
12.08.2024 | 531 | 285 | 155 | 253 | 102 | 055 | oL |BDL| BOL | BOL | BDL | BDL
16.08.2024 | 528 | 28.] 168 | 245 | 103 | 062 | 246 |BDL | BDL | BDL | BDL | BDL
19.08.2024 | 532 | 281 | 162 | 244 | 102 | 063 BDL |BDL | BDL |BDL | BDL | BDL
| 22.08.2024 | 515 | 278 | 158 | 228 | 99 | 058 | 235 |BDL| BDL |BDL ! BDL | BDL

26.082024 | 502 | 281 | 185 | 251 | 96 | 0.55 | BDL | BOL | BDL | BDL | BDL | BOL
29.08.2024 | 50.1 | 278 | 151 | 248 | 93 | 057 | 22.5 | BDL | BDL | BDL | BDL | BDL
Mee | 524 | 284 | 157 | 244 | 98 | 060 | 231 |BDL| BOL [BOL| BDL | BOL |

. Name of the Industry : M/s GMR Kamalanga Enerey Ltd, Dhenkanal

2 Mmlitﬂring Instruments  ; RDS (APM 460 BL), FPS (APM 550) Envirotech, CO Analyzer, VOC Sampler

3. Sampling Location : AAQMS-3: Near Budhapanka Material Gate(Security Watch Tower No.1)

4. Sample Collected By : VCSPL Representative in presence of Client s Representative
| PARAMETERS
. Date | PMu | PMas co NH; Pb | N Ciy | BaP
|

Average

CPCB, New '
Delhi :-M? 100 60 80 S0 o | 4 400 | 20 o 5 I
Standard !
: Clicm ical “on 1nda Pheno)
, _}-lmﬁd daco ’ G
e '-pru:ﬁ W LHochheiss Method | Duperaive | Blue Method Chivawmnton th:;:"
TEST , mEtric| - matrie | % Geake Method (O 2ampling Infraced | Air Sampling . AAS Muthoa taphy Extra
METHOD | 50088 | ppajseg | Method Lo o pare Srd EdnBy Method | 3ed Edo.By IS 3183 Pare -22]:2004 Igsiy | BAI82
: Part23 [5 $182 (Part-! S RAZNyT | JamesP. | 1S 5182 Inmes P, .h“: {Pari-
2) RAZOTY "l Lodge (Part- Lodge | ;hm 125:2004
I Method-411] 1031999 | |Method-$01;

BDL Values:SOh< 4 pg/m’. NOx< 6 pg'm’,0:<5 pg'm®, NH<20 pgm? Ni<0.01 ng/m?. As < 0.001 ng/m’. CaMe<0.001 pe/m’,
BaP<0.002 ng/m’, Pb<0.001 pg'm?, CO-=<0.1 mg/m®

“—
Plot No.- M-22 & 23, Chandaka Industrial Estate, Patia, Bhubaneswar, Khurda, Odisha-751024, India Tel.: 0674-3511721
E-mail: visiontel@vigionteleorg, visiontokin@gmail.com

Visit us at: www.visiontek.ore



Consultancy Services Pvt. Ltd.

) . Visiontek

% (Commitied For Better Environment) (Labarters Serviees
) Certified for : ISO 9001:2015, ISO 14001:2015, 1SO 45001:2018 Caievoumaiish
W Accredited by : NABET-A Grade, MOEF & CC/CPCB & SPCB-A Grade Mo Lab
& lnfravtructere | ngmering ®sarfsce & Sob-Surface oy & Azricwitursl Development * Mine Pansing & Design Vmeral 1ab
® Water Resserce Viansgrmest ® Quality Control & Project Vianagement ®lnformation lechnolog ® Vinersl Sab-Seil Eiploration &
® bnvirenmental & Socisl SMudy  ® Renrwable Enerpy ® Pabiic Health § ogineens: ® Winste Management Senvices  \_ersiebg L/
Ref: Envlab/23-24/TR- 08978 Date: 02.09.2024

AMBIENT AIR QUALITY MONITORING REPORT FOR
AUGUST -2024 (BUFFER ZONE)

: M/s GMR Kamalanga Energy Ltd, Dhenkanal

: RDS (APM 460 BL), FPS (APM 350) Envirotech, CO Analyzer.VOC Sampler
: VCSPL Representative in presence of Client s Representative

l.  Name of the Industry
2. Monitoring Instruments
3. Sample Collected By

Lo PARAMETERS |
':-?m:n Date PMi | PMas | SO» Ny 0y co NH; Pb NI As CeHls | BaP
| (g’ (g/m) | (ngir’) | () | uemd) ((mpm?)| (peim?) | (el | (g | (ogie) | (ugla) | (ngim
AAQMSI: ' ]
Kamalanga 19.08.2024 | 52.7 | 28.1 15.2 26.5 1.5 0.55 21.2 BDL | BDL  BDL i BDL | BDL
{ Township) !
AAQMS-2: |
Vaneal 20.08.2024 | 53.2 293 15.8 6.8 ' B3 0.63 243 | BDL | BDL ' BDL. | BDL | BDL
Mangalpur |
AMQMSS: | o 082024 | 518 | 282 | 144 | 258 | 92 | o0ss| 225 | 8oL | BoL |BoL | BoL | BoL
Budhapanka . " . . . . s | .
AAQMS4: | |
Bhogamunds 22.08.2024 | 50.4 @ 24.1 12.2 24.1 8.6 0.53 232 BDL | BDL | BDL | BDL | BDL
: ' |
G AR A 100 | 60 | s 8 100 4 00 | 1 | 20 | 6 5 ;
| Chemicnl Indo Fhennol
Improved | Mudified Method Nou | Bive Method | Gas
Gravimmt oo i E:t; &H:ﬁhw s.:pllrh “?F"ﬂ S ::it g
i o L. |elnfra mpling, | AAS Method
TESTMETHOD | el || | | sy it ey o S | B
e (Part-2) | 8 RA2017 Lodge (Pari- Ledge : s
RA2017 (Method- | 1011999 | (Method- Hy
4111 B0

BDL Values:S03< 4 ug/m’, NOx< 6 pg/m’ . 0h<3 pgm’, NHi<20 pg'm’ Ni<0.0! ng'm’. As < 0.001 ng/m’, Coble<0.001 pg/m’.

BaP<0.002 ng/'m’. Pb<0.001 pg'm’. CC-<0.1 me/m’

Plot No.- M-22 & 23, Chandaka Industrial
E-mail:

visiontakin

Visit us at: www.visiontek.ore

e e ————
Estate, Patia, Bhubaneswar, Khurda, Odisha-751024, India Tel.: 0674-3511721
visiontek@visiontek.org, @gmail.com




_Visiontek Consultancy Services Pvt. Ltd.

(Committed For Better Environment)
ISO 9001:2015, IS0 14001:2015, T8O 45001:2018 (OH&S), ISOVIEC 17025:2017 Certified

VISIONTEK

Refi Enviab/23-24/TR- 10233 Date:30.09.2024

AMBIENT AIR QUALITY MONITORING REPORT FOR

SEPTEMBER-2024 (CORE ZONE)
Name of the Industry : M/s GMR Kamalanga Energy Ltd, Dhenkanal
Monitoring Instruments  : RDS (APM 460 BL), FPS (APM 550) Envirotech, CO Analyzer, VOC Sampler
Sampling Location : AAQMS-1: Near Rain Water pump House Pit
Sample Collected By - VCSPL Representative in presence of Client s Representative

= e ko

PARAMETERS

Date PM PM so, | Nox | o, co | Nm, | Bb Ni As BaP
r,..m"’; w-'iﬂa (gm’ | (em’) | emh | (mgwh) | (o) | (et | (p’) | (o {uc‘r;.?‘x (ngint’)

02.09.2024 | 48.2 264 | 138 | 256 9.2 0.54 225 |BDL | BDL | BDL | BDL | BDL
05.092024 | 493 258 | 153 25.7 9.8 0.62 213 | BDL | BDL |BDL | BDL | BDL
09.09.2024 | 483 254 | 13.8 24.8 103 0.58 232 | BDL | BDL | BDL | BDL | BDL

11.09.2024]' 4.2 22.1 | 148 28.2 10.1 0.54 BDL |BDL | BDL |BDL | BDL | BDL

16.09.2024 | 518 285 | 147 25.9 2.8 0.62 21,2 |BDL | BDL | BDL | BDL | BDL
19.09.2024 | 49.5 264 | 138 12.8 9.3 0.58 BDL | BDL | BDL | BDL | BDL | BDL
23.09.2024 | 49.8 264 | 142 2L.6 9.9 0.55 21,2 |BDL | BDL | BDL | BDL | BDL

26.09.2024 | 49.9 256 | 152 | 213 | 102 | 057 232 |BDL | BDL | BDL | BDL | BDL
30.09.2024 | 52.1 283 | 145 | 259 9.9 0.57 22.2 | BDL | BDL | BDL | BDL | BDL

“"‘"’""’,m,ﬂ,' 503 | 269 | 145 | 243 | 98 | 057 | 221 | BDL | BDL { BDL | BDL | BDL

CPCR, New [
Delhi AAQ 100 60 80 80 100 4
Srapdard |

=

Modilled | Chemiesl | Noo

400
Ew
. Im": facab Method | Dispersive Alr o tog
TEST Vimetrlc ormbmetric]  Gesls M["' infered | Sesmpliog, AAS Method nply | | rectia
METEOD IS 5182: EPA 1998 | Method Muthad Jvd iothed Jud EdnBy
[ Part 23 ot e 18182 (Purt] Jumen®. | ISSIS2 | Jumes P
3y RAzer7 | O RAZ0IT | Lodge (Part- Lodge
1 Method-411]  10)1999 | (Methmd
401)

gﬁ;ﬁﬂ S0,<4 pgfm’ NOw< 6 pghm’,0,<5 y;gfm NH;<20 pg/m’ Ni<0 01 ng/nr’, As < 0.00] ngfm’, CgH<0.001 pgim’,

, Pb<0.001 pehy’, CO-<0.1 mg/m’

Plot No.- M-22 & 23, Chandaka Industrial Estate, Patia, Bhubaneswar, Khordha, Odisha-751024, India Tel.: 0674-3511721
E-mail: visionteki@visiontek.org, visiontekin@gmail.com
Visit us at: www visiontek org



Visiontek Consultancy Services Pvt. Ltd.

{(Committed For Better Environmeni)
IS0 9001:201S, ISO 14001:2015, 150 45001:2018 (OH&S), ISOMEC 17025:2017 Certified

VISIONTEK

Ref: Envlab/23-24/TR- 10234 Date: 30.09.2024

AMBIENT AIR QUALITY MONITORING REPORT FOR
SEPTEMBER-2024 (CORE ZONE)

I.  Name of the Industry : M/s GMR Kamalaogas Energy Ltd, Dhenkanal
2. Monitoring Instruments  : RDS (APM 460 BL), FPS (APM 550) Envirotech, CO Analyzer, VOC Sample
3. Sampling Location T AAQMS-2: Near Security Watch Tower -3
4. bample Collected By : VCSPL Representative in presence of Client's Representative
PARAMETERS
Date PM PMLs NOx Oy | NH) Ph Ni As Caly BaP

(wgfon’} | (mgfm’) 1#?.-:-’} (rg'm®) | (pg/mh) :m%ft:n‘} (g | (egm) | (ogim) | (ogm?) | g (ag/n’) |
02.09.2024 | 505 | 294 | 132 | 238 | 95 | 0s8 | BOL |BDL | BDL | BDL | BDL | BDL |
05.092024 | 502 | 299 | 137 | 207 | 94 | 059 | 222 |BDL| BDL | BDL | BDL | BOL
09.092024 | 508 | 315 | 138 | 218 | 96 | 066 | 212 | BOL | BDL | BDL | BDL | BDL |
12092024 | 502 | 270 | 139 | 215 | 105 | 062 | 232 | BDL | BDL | BDL | BOL | BOL |
16092024 | 484 | 276 | 148 | 231 | 98 | 063 | BOL |BDL | BDL | BDL | BDL | BDL |
19.09.2024 | 504 | 281 | 138 | 236 102 | 068 | 228 |BDL| BOL |BDL | BOL | BDL |
23092024 | 512 | 262 | 151 | 204 | 101 | 055 | 218 | BDL | BOL | BOL | BOL | BDL |

26.09.2024 | 499 | 246 138 223 9.5 0.58 254 |BDL | BDL | BDL | BDL | BDL |

30.09.2024 | 50.2 253 135 241 | 92 | 057 232 |BDL | BDL | BDL. | BDL BDL
- .
Aversgy | 502 | 227 | 140 | 224 | 58 | 061 | 228 |BOL| BDL | BDL  BDL | BOL
CPCB, New : '
Dethi AAQ 109 ] 80 80 100 4 400 1 20 6 s |
Stamdard |
Pl |
Modified Jacoh| Chemical | _ " . G
Cuilinens " Genle | KHochbeiser | Maahoy | fupenie | ehed Cheommag | U
TEST s (Cometre yged | Mool  WieSempliegy il | g . AAS Method | ssm |
METROD | pooy | epaims | JONE NSSIST Parts) 3cd KdnBy | Method | Sampllag | 4o oipp Do 56 | (A
BRAZ | RAMIT JamerPLodg iR [T | P | o0
I Methad-{11) 10y 1095 LHF' > 112000
(Method

1
BDL Values:30:< 4 pg/m®, NOx< 6 pg/m? 05<5 pe/m’, NH3<20 pg'm® Ni<h,
BaP<0.002 ng/m’, Pb<0.001 pg/m’, CO-<0.1 mg/m?

Plot No.- M-22 & 23, Chandaka Tndustrial Estate, Patia, Bhubaneswar, Khordha, Odisha-751024, India Tel.: 0674-3511721
E-mail: visiontek@visiontek.org, visiontelin@gmail.com

Visit us at: www visionlek org



_Visiontek Consultancy Services Pvt. Ltd.

(Committed For Better Environment)
IS0 2001:2015, ISO 14001:2015, 1ISO 45001:2018 (OH&S), ISO/MTEC 17025:2017 Certified

Ref: Enviab/23-24/TR- 10235

Date: 30.09.2024

AMBIENT AIR QUALITY MONITORING REPORT FOR

SEPTEMBER -2024 (CORE ZONE)

: M/s GMR Kamalanga Energy Ltd, Dheakanal

Name of the Industry

ks
2. Monitoring Instruments  : RDS (APM 460 BL). FPS (APM 550} Envirotech, CO Analyzer,VOC Sampler
3. Sampling Location : AAQMS-3: Near Budhapanka Material Gate(Security Watch Tower No.1)
4. Sample Collected By : VCSPL Representative in presence of Client s Representative
PARAMETERS
ate PMis | PMs S0: NOx | O co | NH, Pb Ni As | Cdl | maP |
fuym®y | (pgm® | (agim’) | (ueim®) | (ugine) | (mgim® | (g™ | (ugie’) | (egim?) | (agim?) | (eeim) IIla'm’h|
02.09.2024 I 5.8 27.7 16.5 24.4 9.6 0.65 22.8 BDL | BDL | BDL | BDL | BDL
05.09.2024 | 534 28.3 13.1 24.5 5.2 0.62 i138 BDL | BDL | BDL | BDL | BDL
09.09.2024 | 52.7 29.4 1585 4.5 9.2 | 0.61 Zaed BDL | BDL | BDL | BDL ' BDL
12.09.2024 | 532 28.7 14.8 4.5 10,1 0.58 BDL | BDL | BDL | BDL | BDL @ BDL |
16.09.2024 | 508 | 265 | 162 | 238 | 98 | 068 | 238 |BDL | BOL | BDL | BDL | BDL |
19092024 | 522 | 272 | 158 | 243 | 105 066 | BOL |BDL | BOL | BDL | BOL | BDL
23.09.2024 | 50.5 26.8 15.1 222 | 95 | 0.57 2.8 BDL | BDL | BDL | BDL | BDL
26092024 | 49.1 | 270 | 152 | 248 | 94 038 | BOL |BDL | BDL |BDL | BDL | BDL
30092024 | 502 | 276 | 152 | 251 | 95 | 058 | 216 |BDL| BDL [BDL | BOL | BOL
Avosg | 517 | 27.7 | 155 | 242 | 9.6 | 061 | 227 |BDL| BDL | BDL | BDL | BDL
CPCB, Xew |
Delhi AAQ 100 60 80 8 | 100 4 400 1 20 6 3 1
. Standard i
|
L  Moiliod tucst Shemicst | Nos | indo Pienod i '
TEST Gravimelrie| - m S Eewihirs l-ir\;:t:::hi T:ﬁ'ﬁ' mﬂ Chromiteg Eﬂ::m
wETHGD | S ox 1ops | Method | MUESd p o By Mehod | 3rd Eda,By AAS Mathod el | s
ME et | e 5670 (P B N e | T IS S12(Puer 22):2004 s | ol |
3 RAYY "'“‘*‘“”_f Lodge | (Part- Ledge Ili';‘ 122004
Matkod-d11] 1051999 l[."i'lﬂhd—llﬂ} |
i |

BDL Values:SO:< 4 pg/m’, NOx< 6 pg/m?,05<5 pginv’, NH;<2

BaP<(.002 ng/m’, Pb<0.001 pg/m". CO-<0.! mg/m’

0 pg/m Ni<0.01 ng/m’, As < 0.001 ngim’, Celle<0.001 pg/m’,

Plot Neo.- M-22 & 23, Chandaka Industrial Estate, Patia, Bhubaneswar, Kbordha, Odisha-751024, India Tel.: 0674-3511721
E-mail: visiontek@)visiontek.org, visiontekin@ gmail.com
Visit us at: www.visiontck,org



(Committed For Better Environment)
IS0 9501:2015, ISO 14001:2015, ISO 45001:2018 (DHES), ISOMEC 17025:2017 Certified

Visiontek Consultancy Services Pvt. Ltd.

Ref: Envlab/23-24/TR- 10236

m—
*

Date: 30.09.2024
AMBIENT AIR QUALITY MONITORING REPORT FOR

SEPTEMBER -2024 (BUFFER ZONE)

Name of the [ndustry

: M/s GMR Kamalanza Energy Ltd, Dhenkanal

2,  Monitoring Instruments : RDS (APM 460 BL), FP’S (APM 350) Envirotech, CO Analyzer.VOC Sampler
3. Sample Collected By : WCSPL Representative in presence of Client s Representative
PARAMETERS
LHNE:::“ Date PV | PMzg S0 NOx 0 co NHs Pb Ni As CisHa BaP
| (ugm?}| (em®) | (ngm®) | (ugm’) | (eg'wh [(mgim’)| (egw) | (egm?) | (eg'm?) | (ag'm’) | (ugim’) | (ng/m’)
AADQMSI:
hamalanga 10.092024 | 516 | 27.0 154 26.6 7.8 0.62 21.4 BDL | BDL | BDL | BDL | BDL
. {Tewnship} - {
- r
AAQMS-1:
’ Maigalpur 11.09.2024 | 52.1 | 28B.2 154 16.2 8.1 0.61 245 | BDL | BDL | BDL | BDL | BDL
| AAQMS3: | |
Budbapanka | 12092024 | 515 278 | 142 | 254 | 93 | 058 | 223 |BDL|BODL BDL | BOL | DL
| asouss 13.09.2024 | 502 | 26.2 | 125 | 243 84 | 0852 | 236 |BDL | BDL | BOL | BDL | BDL
Jﬂhwndu n =1 ' - |
j CPCH, New Defhd AAGD | |
RSy 00 60 | B0 80 100 4 400 1 IUIE 5 1
Chemical Tndo Phenal |
| linproved Modified Methed Soa | Blue Mathod Cas |
L Cenvimet Weal & Jiioniy Air Mg Amr Chromsts Salvent |
! TEST METHOD e e m Wethod i:.“ﬂ*:‘ﬁ Method | Sed Exdm B AAS Hlathed Eraphy | s siez
' iﬂ'ﬁ‘ EPA 1998 IS 8182 | 158182 (Part-| dumei®. | ISSIBE | Jemes P ISR Parv STEI0H '{spﬁ (Pars-
(Part-2i | GYRA201T | Lodse | (Part- | Lodpe A 3g0s | 122004
l RAZ0IT m:ma- L0199 ;w- L

BDL Values:50x< 4 yg'm’, NOx< 6 pg/m?.0s<5 pg/m’, NH:<20 pgim’ Ni<0.01 ng/'m

BaP<0.002 ng/m’. Ph<0.001 pg/m’, CO-<0.1 mg/m’

. As < 0.001 ngm?, CaH=<0.001 pg/m’.

e R S P

Plot No.- M-22 & 23, Chandaka Industris! Estate, Patia, Bhubaneswar, Kbordha, Odisha-751024, India Tel.: 0674-3511721

E-mail: visiontek@visiontek.org, visiontekin@gmail.com
Visit us at: www.visiontek.org
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GMR Kamalanga Energy Limited GAR
Phant D
ALIPO: Kainalonpa, 15: Kantabana,
VIA: Miranmindali,
LAS T Dhenanal - 459 120, Odisha

CIN UAOIOIKALDO/PLEDA4 R0
[ 9] 62 Af A6

| 5= lepf
W wwwgimegroupdn © 2 V44

Ref. No. GKEL/CPCB/2024-25/8468
Dated —21.10.2024

To

The Divisional Head — IPC I

Central Pollution Control Board
Parivesh Bhawan, East Arjun Nagar
New Delhi - 110032

Sub: Submission of Compliance status by TPPs with respect to Specific water consumption limit - reg.
Ref: Your office letter no B-33014/7/2019/1PC-1I/TPP/ Email dated 8™ July 2019

Dear Sir,

With reference to the above cited subject, we are submitting here with the quarterly specific water
consumption report for Q — 2, FY 2024-25 of our 3x350 MW coal based Thermal Power Plant.

Kindly acknowledge receipt of the same.

Thanking you,

Yours sincerely,
for GMR Kamalanga Energy Limited,

Qs

Manoj Mis
Plant Head

Encl. — As above

Copy for kind information to :-
1. The Member Secretary, State Pollution Control Board, Odisha, Bhubaneswar.

2. The Regional Officer, State Pollution Control Board, Odisha, Angul.

Registered Office:
Skip House, 25/1, Museum Road,

Airports | Energy | Transportation | Urban infrastructure | Foundation Bengalury - 560 025




Format for quaterly reporting of water consumption data and compliance
with respect to the limit notice vide notification
dated 07.12.2015 of coal/lignite based thermal power plant.

Name of the Power Plant : GMR Kamalanga Energy Ltd., Dhenkanal , Odisha.

Capacity : Total - 1050 MW (3x350 MW each)

Applicable SWC Standard :3.5 M3/MWh

Zero waste water discharge condition mandatory OR not : Yes & Complied

Q-2 _ -i:;'ate Station Water Co S_peciiﬁc Watie f R k
FY 2024-25 _' Generation (MU) | Consumption (m3) | Consumption (Dally Ave. | — Remaris
i in m3/mwh)

July 01-07-2024 24,539 53283 2.17
02-07-2024 23.339 47365 2.03
03-07-2024 24.500 50577 2.06
04-07-2024 23:255 46392 1.99
05-07-2024 24.743 41744 1.69
06-07-2024 16.697 38311 2.29
07-07-2024 15.273 31769 2.08
08-07-2024 16.900 28687 1.70
09-07-2024 16.909 36929 2.18
10-07-2024 16.818 40634 2.42
11-07-2024 16.842 40783 2.42
12-07-2024 16.412 40164 2.45
13-07-2024 16.680 40694 2.44
14-07-2024 16.776 44142 2.63
15-07-2024 16.822 41496 2.47
16-07-2024 16.840 40440 2.40
17-07-2024 16.857 38665 2.29
18-07-2024 16.756 43749 2.61
19-07-2024 16.648 41378 2.49
20-07-2024 16.858 43109 2.56
21-07-2024 16.607 41415 2.49
22-07-2024 16.844 39369 2.34
23-07-2024 16.865 36972 2.19
24-07-2024 16.895 40782 2.41
25-07-2024 16.860 39020 2.31
26-07-2024 16.818 37913 2.25
27-07-2024 14.104 34663 2.46
28-07-2024 16.367 40835 2.49
29-07-2024 16.902 40991 2.43
30-07-2024 16.923 41081 2.43
31-07-2024 16.897 51714 3.06

August 01-08-2024 14.813 40513 2.74
02-08-2024 15.3299 42278 2.75
03-08-2024 15.140 30620 2.02
04-08-2024 15.106 32029 2.12
05-08-2024 15.921 30223 1.90
06-08-2024 16.184 33488 2.07
07-08-2024 16.656 36240 2.18
08-08-2024 16.862 36415
09-08-2024 16.660 39825




10-08-2024
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16.424 31621 1.93
11-08-2024 18.344 42539 2.32
12-08-2024 17.760 37909 2.13
13-08-2024 16.511 36921 2.24
14-08-2024 16.656 35080 2.11
15-08-2024 19.816 43320 2.19
16-08-2024 24.274 48359 1.99
17-08-2024 23.312 46399 1.99
18-08-2024 22.874 52591 2.30
19-08-2024 24.364 44523 1.83
20-08-2024 23.009 46125 2.00
21-08-2024 24.673 46543 1.89
22-08-2024 24.916 47459 1.90
23-08-2024 24.486 49471 2.02
24-08-2024 24.096 50351 2.09
25-08-2024 21.128 48200 2.28
26-08-2024 22.797 45402 1.99
27-08-2024 20.646 39942 1.93
28-08-2024 22.363 48909 2.19
29-08-2024 22,030 41528 1.89
30-08-2024 24.107 46061 1.91
31-08-2024 23.938 51235 2.14
September 01-09-2024 15.195 36763 2.42
02-09-2024 16.066 28381 1.77
03-09-2024 15.580 35036 2.25
04-09-2024 18.932 46342 2.45
05-09-2024 20.589 45421 2.21
06-09-2024 21.102 44871 2.13
07-09-2024 21.722 47585 2.19
08-09-2024 20.120 44822 2.23
09-09-2024 21.562 44777 2.08
10-09-2024 21.058 46977 2.23
11-09-2024 21.557 46712 2.17
12-09-2024 19.641 40531 2.06
13-09-2024 15.657 36297 2.32
14-09-2024 16.801 38047 2.26
15-09-2024 19.153
16-09-2024 23.069
17-09-2024 24.108
18-09-2024 24,615
19-09-2024 23.654
20-09-2024 24.764
21-09-2024 24.703
22-09-2024 20.814
23-09-2024 25.206
24-09-2024 24.843
25-09-2024 24.798
26-09-2024 23.907
27-09-2024 23.160
28-09-2024 23.532
29-09-2024 22.190
30-09-2024 20.850
Quaterly Avg. Value 19.70
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Report on Environment improvement
initiatives undertaken for mitigation of fugitive emission

= |nstallation of Dry Fog Dust Suppression System (DFDS) In CHP
®=  Fog Cannon deployment in Coal Yard
= Mechanize Wheel Washing System

INSTALLATION OF DRY FOG DUST SUPPRESSION SYSTEM (DFDS) IN CHP:

DFDS system uses a special air-atomizing nozzle that produces a very dry fog to agglomerate and remove
airborne dust particles from the material (coal) handling and processing operations. The DFDS system utilizes
compressed air and plain water to produce these 1 - 10 micron droplets (true fog). These ultra-fine water
droplets attach (agglomerate) to like size airborne dust particles, sometimes referred to as PM-10 (particulate
matter 10 microns or smaller). Subsequently, the slightly wetted dust particles become heavy enough to be
removed from the air and fall back into the process. It is important to note that it is only wet the dust, not the
material. This results in very low water and power consumption, requiring no expensive chemicals or
significant wetting of the product (always less than 1/2 % by weight, typically no more than 0.1% moisture
addition). DFDS system installed at crusher house, TT-6 &TT-7(Bunker area), Track Hopper(210 meters), Wagon
Tripler(Pre-mist & DFDS) & Truck Tripler.

Benefit:

- Improving in Work zone and ambient air quality by effective controlling of fugitive dust emission from coal
handling & processing.

- Safe and health working atmosphere for the workmen.

- Increasing of equipment efficiency.

{ﬁ

View of DFDS system at Conveyor Belt Head end DFDS system at Track Hopper

FOG CANNON DEPLOYMENT IN COAL YARD

02 nos. of Fog Cannon have been deployed for control of coal yard fugitive Dust. Fog Cannon has been
designed to tackle the problem of airborne dust particles generated by Coal material handling activities. Fog
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Cannon has been shown to suppress up to 95% of airborne dust particles. This fog cannon provided additional
control measures apart from the high velocity jet sprinkler which is in place & working.
Project Detail:

1. Fog (mist) cannon model: Mist Cannon M50

2. Mist throwing range — up to 50 meter in ideal condition.

3. Cost of Rs. 9.89 Lakhs

Benefit:
- They help to Improve the workzone and ambient air quality by effective controlling of fugitive dust
emission from coal handling activities like coal truck unloading, stacking, reclamation in the yard etc.

reduce the health risk.

MECHANIZE WHEEL WASHING SYSTEM
In order to control the road fugitive dust, GMR Kamalanga Energy Limited has installed the Mechanised Wheel

Washing System for cleaning wheels/tires and lower body parts of trucks / bulkers which are engaged in
transportation of coal and fly ash. The wheel washing system is positioned just before the road weigh bridge,
so that the vehicles will go to wheel washing system, then to weigh bridge and then exit from the plant area

through Raw material gate.

Project Details:

1. Project cost: 42 Lakhs Appx.

2. Capacity: 35-40 Trucks/hour,

3. Clear water tank capacity: 45 m*

4. Waste water recycle tank capacity: 60 m’
(With intermediate baffle wall to facilitate sedimentation
process)

5. Water makeup = 10 KLD from plant recycled water.

Benefit: -To improve work zone and ambient air quality by control the road fugitive dust.
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NATIONAL INSTITUTE OF TECHNOLOGY @
T3THE ROURKELA- 769008, 3iif32m ODISHA NFORMATION
FT5/3265AB
No. NITR/CE/2024/1/1243 Date. 22/06/2024
To
The Member Seeretary

The Ministry of Eavironment, Forest and Climate Change

Sub: Submission of Annual Ash Compliance Report (for the period of 1* April 2023-31*
March 2024) of GMR Kamalanga Energy Limited, Dhenkanal, ODISHA

Respected Sir,

With reference to the subjected cited above, | am submitting herewith the softcopy of Annual
Ash Compliance Report along with month wise generation and utilization data of GMR
Kamalanga Energy Limited for the period of 1" April 2023-31" March 2024, The
attachments also include the shapeliles of thermal power plant

Kindly acknowledge the receipt of the same.
With warm regards,

Y ours sincerely,

Profl. Suresh Prasad Singh, £
Department of Civil Engineering. HEAD, DEPT. OF CIVIL ENGG.
National Institute of Technology-Rourkela Natlonal Institute of Ta 0gy

Rourkela, Odisha Rourkels 760 S08 007 5HA)

Cc: 1) The Member Secretary, State Pnllulim: Control Board, ODISHA
(Email; parihbesh i@ ospcboard org)

2)  "power cpeh” <power.cpebiaigov.inz,
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GMR KAMALANGA FHER(‘\’ LIMITED
Dhenkanal, Odisha

~ Annual Ash Compliance Report
(Period 1* April® 2023 to 31" M mh"mm

Details

1. | Name of Power Plant

2. | Name of the company

3 .Dlsirict |
4. |'State ~ Tog SIS |
[ AUPY - Kamalanga via Meramandali
S| Postal address for communication: P.S- Kantabania, Dist. - ﬂhﬂlkﬁlﬂl
L B E, Odisha-759121 : _
FL 6. | E-mail: mm.mishrl@ﬁmup;iﬂ :
[ 7. l Power Plant installed capacity (MW): 1050 MW {3X350 MW) |
b .
8 _;_Flzml Load Factor (PLF): Lo 82.20%
| 9

- No. of units generated (MWh): W | 758173 (MWh) )

Total area under power plant (hay):
__| {including area under ash ponds)

' | | Quantity of coal consumption during reporting period (Metric
Ic:mpcr Annum):

468.87 ha (115857 Acres)

5533746 (Metric Tons per Annum)
45 %

IE. - Average ash content in percentage (per cent):

—

‘ Quantity of current ash generation dm'ing mpnrling period
13. | (Metric Tons per Annum ie. MTPA): Fly ash (MTPA):

P _{_ Bottom ash (MTPA);

14, | Capacity of dry fly ash storage silos) (Metric Tons) :

- Details of utilisation of current ash generated during

reporting period

(4) Total quantity of current ash utilised (MTPA) during
reporting period: '

(%) Quantity of fly ash utilised ( MITPA):

(i) Fly ash based products (bricks or blocks or tiles or fibre
cement sheets or pipes or boards or panels)

(1) Cement manufacturing

(iii) Ready mix concrete

[sthmd&n—palmhmmmhnmﬂiﬂ :
s I {F?_Euf{:fmuring of sintered nrculd honded ash aggregare

(vi} Construction of roads, rmd and fly over embankment
(vir) Construction of dams

(viir) Filling up of low lying area

(ix) Filling of mine voids
| u.] Use | n overburden dumpu

! (xi) Agn:u]lmn:

(it} Cmnmiq-mt‘
distr-us; :

r

1

-l. —!_Eu -"xl




(xiv) Others (please specify)

=

() Quantity of bottom ash utilised (MTPA):

(1) Fly ash based products (bricks or blocks or tiles or fibre

cement sheets or pipes or boards or panels):
(i) Cement manufacturing:

.....

(iii) Ready mix concrete:

= B

(iv) Ash and Geo-polyimer based construction material:

() Manufacturing of sintered or cold bonded ash aggregate:

(vi) Construction of rnads.mad and flyover embankment:

(vi1) Construction of dams:

-

(viii) Filling up of low lying area:

(1x) Filling of mine voids:

=

(x) Usein averburden dumps:

(xi) Agriculture:

(xii) Construction of shoreline protection structures in coastal
districts:

(xii1) Export of ash to other countries:

L (xiv) Others (please specify):

Total quantity of current ash unutilised (MTPA) during
reporting period:

NIL

16.

Percentage utilisation of current ash generated during reporting
period (per cent):

100%s

17.

| Details of disposal of ash in ash ponds:

(a) Total quantity of ash disposed in ash pond(s) (Metric Tons)

1074753 .8 MT

as on 31" March (excluding reporting period):

(b) Quantity of ash disposed in ash pond(s) during reporting
period (Metric Tons):

NIL

(c) Total quantity of water consumption for slurry discharge
into ash ponds during reporting period (m”)

NIL

(d) Total number of ash ponds:
(i) Active:
(ii) Exhausted (yet to be reclaimed):
(i11) Reclaimed;

Both Lagoon-| & 2
NIL

(e) Total area under ash ponds (ha):

74.90 ha

18.

—

Individual ash pond details:
Ash pond-1, 2, etc. (please provide below mentioned details
separately, if number of ash ponds is more than one)

Lagoon-|

Lagoon-2

(a) Status: Under construction or Active or Exhausted or
Reclaimed

Aclive

Active

(b) Date of start of ash disposal in ash pond (DD/MM/YYYY
of MMYYYFR T = =)

12.11.2013

30.03.2014

(¢) Date of stoppage of ash disposal in ash pond after
completing its capacity (DDMM/YYYY or MM/ YYYY):
(Nol applicable for active ash ponds)

Not Applicable

NOt Applicable

(d) Area (hectares):

38.46 ha

(e} Dyke height (m):

36.44 ha

6.0m

1.0 m

L (f) Volume (m');

9.58,313.33 m’

ﬁmﬂ‘-wﬁ#’éﬁ m'

(2) Quantity of ash disposed as on 31" March (Metric Tons)

NIL

(h) Available volume in percentage (per cent) and quantity of
ash can be further disposed (Metric Tons): (Unit weight 1.2
g/cc)

N 4
. | = - . o .‘“"- k.
P ' i - ﬁ

st




- {Cmmdmngucuudagucm:mwiih
| cement plants (around 30%)) SR

(j) Co-ordinates (Lat, and Long).
(please specify minimum 4 co-ordinates)

| NE: 208 ﬂ‘ﬂl"miﬁ'ii‘ﬂ" E

NW: 20°52°10" N, 85°15"36" E
SW: 20°51°28" N, 85" 15357 E

(k) Tmnflinhignniﬂlmuhwnd H]H‘Elimrgnrl.ﬁ §
lining or clay lining or No lining

(1) Mode of disposal: Drydispmlurmslwﬂnmnf n
wet shurry please specify whether PICEWCSMGEB)

55 ws: 1L"M5*ts_;gu~5

(m) Ratio of ash: water in sturry mix (1:__):

—

{n) Ash water recycling system (AWRS) installed Ill'ld
functioning: Yes, or No

'fmtmmmnﬂngmmm; 3

&ilswﬂuupmhuml} ik )~y

(0) Quanlity of wastewater from ash pond dlsdwged into land |

I_ __or water body (m”): Nil
(p) Last date when the dvke stability study was conducted and | 1™ Oct' 2022
name of the organisation who conducted the study: V Engineering Consultants

(q) Last date when the audit was conducted and name of the
organisation who conducted the audit:

Internal Audit carried out at Monthly basis

| Quanilt}- of legacy ash utilised (MTPA):
. Fly ash based products (bricks or blocks or tiles or fibre
ek cement sheets or pipes or boards or panels).

R Cement manufacturing:

|' ni. Ready mix concrete:

e ——

iv, Ashand Gmpuh mier based coristruction malerial:

v Manufacturing of sintered or cold bonded ash apgregate:

vi. Construction of roads. road and flyover embankment:

19. | vil. Construction of dams: z
| vili. i. Filling up of low Iy lying area; 2
ix. Filling of mine voids: -
X. Use in overburden dumps: #-
xi. Agriculture: il
xii. Construction of shoreline protection structures in coastal | - 2 1
distniets;
xiil. Export of ash 10 other countries: -
xiv. Others (please specify): -
Summary:
Details i:luantitymgi;?mtcd E‘;mti_r}- Utilized Balance Quantity
ey e (MTP) & (percent) (MTP)
20. | reporting period | 2490131.20 2490137.20 (100%) NIL
Legacy ash : - - NIL
Total 2490137.20 249013720 (100%) NIL
is made as per the CPCB norms.
21 bﬂft copy of the annual compliance repon. and shape files of
Attached
puu;;:r plant and ash ponds may be ¢-mailed to - - 1. Audit report,
- moelcccoalash@gov.in 2. Month wise generation & utilisation data
...... 3. Shape file
2),
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GKEL-ASH POND CONDITION ASSESSMENT REPORT (FY 2023-24)
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GKEL-ASH POND CONDITION ASSESSMENT REPORT (FY 2023-24)

CHAPTER-1, INTRODUCTION

M/s GMR Kamalanga Energy Limited (hereinafter referred to as GKEL) is operating a coal based
Thermal Power Project of installed capacity 3x350 MW, at Village -Kamalanga in District —
Dhenkanal of Odisha.

As in all coal based thermal power stations, ash is produced as a by-product during combustion
of coal for boiling water to produce steam required to rotate the turbines for power
generation.

AS per the MOEF Gazette Notification dated 31 December 2021, the entire ash produced in all
thermal power stations shall be utilized within the same financial year itself. Power plants,
which fail to satisfy this requirement within the permissible grace period, shall have to pay
hefty fines. In addition to the utilization of ash produced in the financial year, ash stored in ash
ponds in the previous years ( designated as Legacy ash) also shall be evacuated within
stipulated periods. However the amendment dated 31" December 2022 to the above
Notification has exempted ash stored in the operating ash ponds during previous years from
the stipulations for legacy ash.

As per MOEF Notification, all thermal power plants can operate ash ponds limited to 0.1
hectare/MW, for temporary storage. Under this provision, GKEL can operate a temporary ash
pond extending up to 120 hectares. GKEL is proposing to continue the existing ash pond
extending to about 80 hectares as the temporary ash pond.

The Gazette Notification from MoEF & CC also stipulates that the safety of the ash dykes shall
be assessed by a competent Geotechnical design Expert on annual basis and a Safety
certificate shall be uploaded in the web site of thermal power stations before 30™ April of
every year.

To satisfy this stipulation for the year 2023-24, GKEL has assigned V Engineering Consultants
(hereinafter referred to as VEC) to assess the safety of the GKEL ash dyke and to provide a
Safety Certificate. As a part of this work, Mr. Vasudevan Cheloor (the ash dyke expert of VEC)
visited the GKEL Project site on 22™ February 2024 and inspected the prevailing condition of
the ash dyke. Based on the physical assessment at site and subsequent desk studies at VEC
office, the following Report elaborating the Safety conditions of the existing ash dyke is
prepared to facilitate the confirmation of safety of the existing dyke section.

V ENGINEERING CONSULTANTS Page 3



GKEL-ASH POND CONDITION ASSESSMENT REPORT (FY 2023-24)

CHAPTER 2, REFERENCE DOCUMENTS

The major documents referred in this study are listed below.

a) Guidelines on design, construction, O&M and annual certification of coal ash
ponds-issued jointly by Central Pollution Control Board (CPCB) & Central Electricity
Authority (CEA)- dated June 2023.

b) Extraordinary Gazette Notification dated 31% December 2021, issued by Ministry of
Environment and Climate control { MOEF &CC).

c) Amendment to above EGN dated 315 December 2022, issued by MOEF&CC.

d) IS 8826: Guidelines for design of large Earth & Rock filled dams.

e) |IS 7894: Code of Practice for stability analysis of earth dams.

f) 1S 1904: Code of practice for design and construction of foundations in soil-General
Requirements.

g) lITK-GSDMA Guidelines for seismic design of earth dams and embankments.

h) Stability Coefficients for Earth slopes , by A.W. Bishop and Norbert Morgenstern ,
published by Institution of Civil Engineers, London.

CHAPTER-3, SALIENT FEATURES OF EXISTING ASH POND

The existing ash pond is extending to about 80 hectares, with two storage lagoons and one
common water collection pond. The ground level varies from EL 64 M to 71 m and 2 m high
starter earthen dyke was constructed over the sloping ground. The top level of bund varied
from EL 69 M to 71 M. Inside the lagoons, rock was present at shallow levels and the entire
overburden earth was excavated for use in construction of the starter bund. The starter dyke
has a 6 m top width and slopes of 2.5H:1 V, on the sides. The bottom of the lagoons have been
lined with 750 micron HDPE liner, underlain by 150 mm sand cushion and covered with 150
mm earth cover. After filling the mother dyke, Lagoon-2 has been raised with top level of raised
dyke at EL 72.5 M. The raised dyke inner slope has been lined with concrete, which is also
impervious (permeability about 10 power (-10) which is much lower than clay blanketing
having permeability of about 10 power (-6) cm/sec. The construction of dyke raising was
completed in August 2018.

3 numbers of box culvert Spillways have been provided for water discharge from both lagoons
to overflow pond and from overflow pond to the outside discharge channel. In order to control
water accumulation depths in the storage lagoons, pipes have been embedded in the spillways.

V ENGINEERING CONSULTANTS Page 4



GKEL-ASH POND CONDITION ASSESSMENT REPORT (FY 2023-24)

To ensure the TSS of effluent overflowing the spillway in the water collection pond, to be within
the allowable limits, the effluent collected in the water collection pond will pass through a filter

bund with geo-textile membrane on upstream side, before discharging over the spillway to the
outside discharge channel.

This plant was designed for ash disposal with HCSD system for both bottom ash and fly ash.
Bottom ash mixed with fly ash before feeding to the HCSD system. However, for the past 5to6
years, the entire ash is being transported from the plant itself and no ash is being stored in the
ash pond. Even most of the ash deposited initially in both the lagoons have been evacuated for
utilization and presently both the lagoons are vacant with very little remaining ash. The raised
portion of second lagoon has not yet been utilized, though was ready for operation, about 5
years back.

Construction drawings indicating plan of ash pond, typical cross section of ash dyke and
spillway are presented in the following Chapter 4.

CHAPTER-4, CONSTRUCTION DRAWINGS

T oKL ki’.ﬁ =

PLAN OF KAMALANGA ASH POND
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GKEL-ASH POND CONDITION ASSESSMENT REPORT (FY 2023-24)
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SPILLWAY DETAILS
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CHAPTER-5, PHOTOGRAPHS OF EXISTING DYKE

PHOTOGRAPH-2, ROAD OVER DYKE TOP WITH GREENBELT OUTSIDE
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PHOTOGRAPH-4, SPILLWAY DOWNSTREAM VIEW
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PHOTOGRAPH-5, RECOVERY PUMPHOUSE

PHOTOGRAPH-6, ADDITIONAL SPILLOVER POND
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CHAPTER-6

MAIN OBSERVATIONS DURING INSPECTION OF ASH POND

In the GKEL plant, the fly ash is collected and stored in dry form in silos. The bottom ash is
initially collected in wet form and then dewatered in the hydro bins and subsequently stored
in silos. Direct loading facilities of conditioned ash to the trucks are available in all silos.

In view of the 100% ash utilization from the plant itself, the ash pond has not been utilized for
the past 5to 6 years. Only rain water falling directly within the ash dyke area is being collected
in the ash pond lagoons. Presently both the lagoons are dry. The pipes embedded in the
spillway will limit the depth of impoundment. Even in the case of continuous unprecedented
rain fall when the lagoons may be filled with rain water, the spillways with spill level at 1 m
below dyke top will ensure adequate evacuation of rain water, to avoid any over topping.

As the dyke is lined with impervious liner on the inner slopes and on the reservoir bottom, no
seepage is likely to enter the dyke body, except through any gaps or holes etc, which will be
negligible.

Due to the dyke area being unutilized for so many years, grass has been grown in both the
lagoons. On the dyke top and on slopes no major vegetation is existing.

No appreciable settlement of dyke, which was originally constructed many years back (starter
dyke about 11 years back and raising about 5 years back) is observed.

Around the dyke, a green belt of average 40 metre width has been provided. The average
density of trees is 900 per acre.

CHAPTER-7, CONCLUSIONS ON HEALTH STATUS OF EXISTING DYKE

a) The design section of existing dyke with top width of 6 metre and side slopes of 2.5 to
3H:1V, having maximum height of about 7 metre above surrounding ground level has
been verified to be adequate from stability point of view. The dyke section has been
verified to be safe against sliding failure also.

b) The fact that no appreciable settlement has occurred even after many years from
completion of construction, indicates that the quality of construction was in line with
the specifications provided by the designer.

c) The presence of impervious liner on the inner dyke slope and reservoir bottom will
ensure that there will not be any damage due to seepage of water into the dyke body.
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d) An excellent vegetation cover present on the downstream slope will ensure that there
will not be any rain cuts on the downstream dyke slope.

e) The bottom ash and fly ash are collected and stored in silos in dry form at the plant,
and practically the entire ash produced in the plant is being transported out by various
user agencies. In emergency conditions, the unutilized ash is being stored in the ash
pond, which is also being evacuated within a short period for utilization. In GKEL, the
ash transportation to the dyke has been designed with HCSD system and hence the
quantum of water accumulation will be much less compared to lean slurry system.

f) The main possible danger is from rainwater accumulation during rainy season. The rain
water collected in the lagoon, along with decanted water from ash slurry, is being
discharged out into the water collection pond through pipes embedded in the spillways
at lower levels initially and through spillways when full water/ash accumulation in the
lagoons upto design FRL (1 metre below the dyke top level) . This will ensure  maximum

rain water accumulation to within the design free board of 1 metre, even in the unlikely
event of unprecedented rain fall for long durations.

Overall the existing GKEL ash dyke is assessed to be in good health and safe during the intended
operation.

CHAPTER-8, COMPLIANCE TO CEA GUIDELINES

MOEF&CC Gazette Notification 31.12.2021 mandates power plants to ensure Annual
Certification of ash pond and dykes on safety of ash ponds and dykes, Capacity
utilization/availability of ash ponds, water use/recycling and Wastewater disposal, and
environmental pollution and green belt etc, according to the specification and procedures laid
down by CPCB in Consultation with CEA, and submit annual implementation report about the
Compliance of provisions in the notification by the 30th day of April, every year to Central
Pollution Control Board (CPCB) and concerned State Pollution Control Board (SPCB) or Pollution
Control Committee (PCC), Central Electricity Authority (CEA), and concerned Integrated
Regional Office of Ministry of Environment, Forest and Climate Change by the coal or lignite
based thermal power plants.

Annual certification of ash ponds and dykes shall be carried out by a qualified professional
engineer for structural stability and safety assessment and to ensure that the design,
construction, operation, and maintenance of the ash pond and ash dykes is consistent with
recognized and generally accepted good engineering standards.
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1. Annual certification shall be carried out once in every year and annual Implementation
report about the compliance of provisions in the notification shall be submitted by the

30th day of April, every year.

2. Annual certification shall be by a qualified professional geotechnical engineer.

3. TPP shall make available any kind of record/Data etc. required at the time of
certification.

4. Certifying Expert shall examine the Compulsory Periodic Maintenance Inspection
Checklist for the Ash Pond provided by TPP.

5. Certifying Expert shall submit the report which shall cover the following: -

a) Structural stability of the active Ash Pond as per IS 7894

b) Slope Protection as per relevant IS code

c) Adequate Spillway Capacity

d) Dykes compaction

e) Downstream erosion protection

f) Check list for Annual Safety Audit and Check list for Fly Ash Generation and utilization

g) Interpretations from the compulsory maintenance inspections Check lists on the overall
safety of the Ash Pond

h) Details of the actions taken on the deficiencies noted during the Maintenance
inspections and annual certification inspection

6. Report of the annual certification shall inter alia include observations on points mentioned
in Para A (6) of the notification as well as details of the actions taken on the deficiencies
noted during the safety audit.

Check List for Annual Certification of Ash Ponds and Dykes for the period 1-4-2023 to
31-3-2024.

Sr .No. Component Observations/Remarks
1 Name of Power Plant GMR Kamalanga Energy Limited
2 Name of the company GMR Kamalanga Energy Limited.
3 District Dhenkanal
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4 State Odisha

5 Postal address for communication GMR Kamalanga Energy Limited, Village
Kamalanga, P.S. Katabania, Via

Meramundali, Dhenkanal ,Odisha -
759121

6 E-mail: Sushil.Choudhury@gmrgroup.in

7 Power Plant installed capacity (MW) | 1050 MW( 3x350)

8 No. of units generated(MWh) 3

9 Total area under power plant (ha) Total area under plant including ash
(including area under ash ponds) pond- 463 hectares
Area of ash pond alone-80 hectares.

10 Method of slurry discharge. Designed for HCSD discharge with 75%
ash concentration, but being operated
with 50 to 60 percent ash concentration.

11 TSS of decant Water (Going outside/ | For the past so many years, there was no
for recirculation) ash storage in the existing lagoons and
hence no water overflow, except the
rainwater during rainy season.

12 Maintenance of Dyke. The dyke is maintained well.
1)Top Width 6M
2) Top level of dyke Lagoon-1, Starter dyke top varying from
EL Lagoon-2, First raising top EL 72.5 M
3) Free board Design free board 1 m
4) Earth covering and turfing Starter dykes in both lagoons were made

with complete earth. Turfing has been
provided on the outer slopes.

The raising in Lagoon-2 was carried out
with ash hearting covered with earth on
top and on sides .Outer slope has been
protected with turfing.
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5) U/S slope protection

750 micron thick HDPE liner, covered with
50 mm thick precast concrete slab, on
inner slope.

6) WBM Road

WBM road has been provided on starter
dyke top and on the top of first raising.

7) Rock Toe, toe drain, berm, rock

pitching

As no area falls under flood plains, no
stone pitching is required and not
provided. Rock toe, berms and toe drain
provided are in good condition.

13 Instrumentation
a) Piezometer, Piezometer wells are provided at all four
sides to monitor water level fluctuation
b) surface settlement No instrumentation has been provided
14 Wet Patches/softening on No wet patches observed.
downstream slope
15 | Gully Formation No gully formation observed.
16 Rat holes/ animal burrows No holes observed.
17 Growth of plants No growth of plants was observed on the
dyke top and on slopes.
18 | Toe drain and surface drain Toe drain and slope drains are in good
condition
19 Facilities for inspection and The dyke is only maximum 7 metre height
maintenance of the dyke. and the road on top of dyke will provide
adequate access for inspection.
20 Flood lighting No flood lighting is provided over the dyke

The ash pond area is located within plant
area and plant area lighting is sufficient to
facilitate emergency inspections if
required in the night. Also the head lights
of vehicles will be adequate for ensuring
adequate visibility during nights.
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21 Seepage or leakage Due to non-operation for last 5 to 6 years,
there is no water ponding . No seepage or
leakage was observed.

22 Monolith joints No joints were observed.

23 Foundation condition-Any damage | The foundation condition was seen as safe
or undermining of the downstream | and no undermining at the outer toe was
toe observed.

24 Slope stability of dyke Computations for Slope stability analysis

carried out are presented under
Annexure-B
Computations of Check for sliding failure is
presented under Annexure-C.
1. Dyke Slope stability, as per IS Minimum factor of safety under steady
7894 to be examined and write the | seepage condition is 1.71, against
results and submit the report. acceptable value of 1.5 recommended in
the IS Code.
Maximum displacement under seismic
condition is less than 1 meter as
recommended in the IIT, Kanpur
Guidelines.
Factor of safety against sliding failure-
2.04, which is more than permissible value
of 1.75, stipulated in IS 1904.
2. Dyke slopes should be examined | Dyke slopes were examined to be as per
for irregularities in alignment and | design and no irregularities like
variances from smooth uniform | ., ements and cracks were observed.
slopes, wunusual changes from
original crest alignment and
elevation, evidence of movement at
or beyond the toe, and surface
cracks which indicate movement.

25 Condition of Drainage Systems The spillway is in good condition. As there
is no ash disposal, no water is flowing out.

26 Condition of Slope Protection No damage observed to the slope
protection works on both slopes..
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27 Environmental Pollution No environmental pollution was observed
during inspection.

28 Greenbelt Green belt of average width 40 metre has
been provided alround the dyke. Average
density of trees is about 900 trees per
acre.

29 | Any other information The existing ash pond is not under
operation for the last 5 to 6 years. Under
the present condition of 100 % ash
transportation from the plant itself, no ash
disposal is planned in the near future also.
Hence, there is no danger from slurry
filling. The rainwater accumulated will be
drained out through pipes embedded in
the spillway at lower levels and through
the spillways when reservoir is full. Hence,
there is no danger to the dyke from rain
water also.

There exists a system of periodical
inspection of the dyke area and
identification of defects for prompt
rectification. A sample inspection report is
attached in the Assessment Report for
ready reference, under Annexure-D.

s

(Vasudevan Cheloor)

Ash dyke design expert

31 | Qualification and experience details A. Name -Vasudevan Cheloor

of Inspecting expert B. Educational qualification-

i) BSc(Engg) Degree in Civil
Engineering from NIT, Kozhikode,
Kerala in 1969.

ii) M.Tech Degree in Civil Engineering
(Marine Structures- a combined
course covering hydraulics,
geotechnical engineering and
Structural Engineering) from NIT,
Suratkal, Karnataka in 1972.
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C. Professional Membership-
Life member of Indian
Geotechnical Society-Delhi
Chapter.

D. Professional Experience-
Over 50 years of experience

In the design of hydropower
projects, ash dykes, ash mounds,
reservoir embankments etc.

E. Organizations worked
Karnataka Power Corporation Ltd,

Bangalore -11 years

NTPC Limited, New Delhi -24 years
GMR Consultancy services, New
Delhi-5 years

AF Consultants, NOIDA (Now
renamed as AFRI)-4 years

F. Consultancy services provided to
thermal power projects operated
by IPPs in the design of ash dykes
and ash mounds ( Reliance Power-
Sasan & Rosa, GMR-Kamalanga &
Warora, Moser Baer-Anuppur, DB
Power-Raigarh, Jindal Power-
Raigarh and Talcher Kaniha)

ANNEXURE-A, GENERAL CAUSES OF FAILURES OF ASH DYKES

Ash dykes are embankments made of earth and ash, constructed in multi-phase. Usually, the
starter dykes are made of earth and the raisings are made of ash hearting with earth cover.

Earthen embankments are vulnerable to nature’s actions like rainfall; earthquakes etc. in
addition to the forces transferred by ash /slurry fill. Though precautions are provided in the
design to withstand maximum possible events, due to the heterogeneous character of earth,
uniform strength cannot be developed throughout and some weak spots may be present
within the dyke body. Such weak spots will indicate weakness signs first, such as cracks,
seepages, boils, sinkholes, settlements, heaving signs, springs, wet spots, rain cuts, slippages,
rat holes etc. Earthen dykes will never fail suddenly without expressing first such weakness
signs (except during overtopping, where the failure will be sudden).
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If we regularly monitor and identify the weakness signs, as soon as they develop, and take
appropriate remedial measures as early as possible, the weakened spots/areas in the
embankments can be strengthened against the developed weaknesses, thereby avoiding
propagation of the weakness to larger areas, which in turn will avoid any failure of the
embankment.

It is comparable to identifying diseases and treating to cure in human beings. Periodic
inspection of dykes is equivalent to Routine Health Check Ups for human beings and
Maintenance activities are equivalent to Treatment for diseases in men. Thus by adopting
periodic inspection and maintenance procedures, the health of ash dykes cancan be ensured.

Statistics indicate that majority of the embankment failures have occurred due to overtopping
with water. Overtopping with water will cause instant failure of embankments, as the water
falling with high velocity on the downstream slope will cut the slope instantaneously.

Other types of possible failures are as listed below.

1)  Formation of cracks in the dyke body due to differential settlements within dyke body
or in the foundation.

If unattended, the size of cracks will progressively increase in width and length,
eventually leading to failure of embankments. Differential settlements will generally
occur due to under compaction of foundation or dyke body.

2)  Formation of voids in the shape of pipes within the dyke body or in foundation due to

erosion of materials due to water seepage.
If unattended, these voids will increase in diameter and length progressively eventually
leading to failure of dykes. This type of failure is generally called piping failure. The pipes
are generally formed because of under compaction at certain locations or due to
inadequate internal drainage arrangement leading to excess exit gradient starting the
erosion of materials at the dyke toe. Piping failure will also occur due to seepages
emerging on the outer slope above rock toe, which are generally caused due to shrink,
inadequate compaction.

3) Theroots of Vegetation growing on the dyke body may dry out and shrink, creating voids
leading to solution channels and may lead to piping failure if many such voids are
interconnected.

4) Rat holes formed in the dyke body can also cause failure if many such holes got
interconnected, leading to a continuous seepage path.

5)  Rain cuts on the dyke slopes and on top of dyke.

6)  Erosion of upstream slope due to wave action.
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No embankment will fail instantly, if overtopping is prevented. All other types of failures will
provide advance warnings in the form of cracks, seepage, sink holes, settlements etc. in a small

scale initially. Only if these failure symptoms are ignored and not repaired, they will aggravate
progressively and lead to failures over a long time.

Overtopping can be avoided by providing sufficient free board and elaborate water escape
arrangements.

Other types of failures can be prevented by promptly attending to all warning signs, by carrying
out appropriate remedial actions on priority basis. An efficient inspection and maintenance
system will prevent all such damages and ensure the safety of ash dykes.

Ash dykes will be healthy only if they are

o Well- designed
¢ Well- constructed
e Well- maintained

e Well- operated
The designer will include all safety requirements in the design.

The construction shall be carried out as per the specifications provided by the designer,
including quality assurance procedures.

Periodic inspection and prompt repairs before every monsoon are essential to ensure safety of
the dyke. All water evacuation paths provided and planned shall be maintained without any
blockage such as silt deposition, vegetation growth etc.

During operation stage, the ash slurry discharge and water management shall be carried out
as envisaged in the design especially the maximum ash and water levels, ensuring design free
board and water evacuation arrangements as planned in the design.

ANNEXURE-B, STABILITY ANALYSIS OF ASH DYKE

For stability analysis, the dyke section with maximum height is considered, with following
features.

Starter dyke-made up of earth, 2 M height , top width of 6 M, side slope 2. 5H:1V.
Rocky strata are available at about 2 M below ground level.

Raised dyke- made up of ash hearting and earth cover on slopes and on top.
Top width-6 m, side slope 3H:1V, maximum height-4.5 m
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Total height of combined dyke above GL=5.5 M.

Though the overburden has been excavated from the reservoir bottom, for stability under
steady seepage condition, the outer slope height above GL only will be effective.

Materials used for dyke construction have the following properties.
Earth- Bulk density-18 kN/cum, Cohesion- 21 kN/sgm, Friction angle-20 degrees
HCSD Ash- Bulk density 13 kN/cum, Cohesion-0, Friction angle 30 degrees.

The section considered for stability analysis is indicated below.

EL72.5M

TOP WIOTH &N, SLOPE ‘ TOP WIDTH W, SLOPE
1HAY Of BOTH 510ES ARV O BOTH SIDES
EL B4
l ASH HERTING s
EL&TM l
l HCSD ASH DEPOSIT e
1' ROCK
EL £5M

DYKE SECTION FOR STABILITY ANALYSIS

6.1 Stability under static conditions

In general, the factor of safety of an earthen embankment will depend mainly on seven
Variables-Height of slope (h), Depth factor (D) indicating position of rock level, Slope angle
(Beta), Pore pressure (u), cohesion intercept (c), friction angle (phi) and Bulk density (Gamma).

However, an accurate and general solution can be made possible by 3 factors.

For a given value of the dimensionless number (¢ / (gamma x h)), the factor of safety (F) against
slip failure depends only on the geometry of the section, expressed by the values of cot (beta)
and D, pore pressure rys and angle of shearing resistance (phi).

In the paper titled “Stability coefficients for earth slopes “prepared by A.W. Bishop and Norbert
Morgenstern and published by the Institution of Civil Engineers, London, the authors have
presented two stability coefficients m and n, for different values of pore pressure variation (rus=
¢’/ (gamma x h)), embankment slopes and angle of internal friction.

The Factor of Safety can be expressed as F=m-n*ryx.
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As per IS: 7894, Code of Practice for Stability Analysis of Earth dams, the stability analysis shall
be carried out mainly under four conditions:

a) End of Construction condition:
This condition will be critical only where the rate of embankment raising is at the rate of more

than 15 metre per year. However, in the case of GKEL, the dyke was constructed many years
ago and the maximum dyke height was only 7 metre. Hence, this condition is considered as
not critical and hence not proposed to be examined.

b) Sudden draw down condition:

As the ash pond is designed to fill gradually and the outflow will be only at the design spilling
levels, there is no chance of water level coming down suddenly, sudden draw down condition
will never occur and hence this case is not proposed to be examined.

c) Steady seepage condition:

This condition is applicable to ash dyke also and minimum factor of safety against slope slip
failure shall be 1.5 as per IS 7894. The analysis is proposed to be carried out with the 7 m high
dyke, resting on ground, with water up to the design FRL (full height of dyke). The gradual ash
filling on the upstream side also will stabilize the peripheral dyke progressively and hence the
actual factor of safety against slope failure will be much more than what is estimated in the
stability analysis considering full height water accumulation.

Further, as the upstream slope of ash dyke is lined with HDPE liner, water is not likely to seep
into the dyke section and hence the actual dyke section will not behave like a hydraulic
structure. Due to this also, the effective stability of the dyke will further increase only.

6.2 Seismic condition.
This case is applicable to ash dykes also and is examined as explained below.

The Kamalanga area falls under Seismic Zone Ill, which is only moderately dangerous. In
addition, the maximum height of dyke above ground level is only 5.5 metre, which falls under
the category of low dams. Hence, the risk is very less.

Recent studies have suggested that the seismic stability of earth and waste slopes evaluated
with seismically induced permanent deformation procedures based on the landmark works of
Newmark and Makdisi &Seed is a more appropriate solution. The calculated seismic
displacement from these procedures is viewed approximately as an index of embankment
performance under seismic loading. Seismic displacement procedures will always be
approximate in nature due to complexities of the dynamic response of the earth/ materials
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involved and the variability of the earthquake ground motion. However, when viewed as an
index of potential seismic performance, the calculated seismic displacement can and has been

used effectively in practice to evaluate earth structure designs.

Earthen slopes experience considerable deformation in strength and stiffness during seismic
activities.

It is clearly observed that permanent displacement increases with increase in slope angle. The
pattern of increase in permanent displacement is almost linear.

IIT Kanpur has recommended that the materials of all new dams and embankments should be
compacted to a density that will cause them to dilate rather than liquefy during earthquake
shaking. It is recommended that the compacted density of material should exceed 95% of
Standard Proctor Maximum Dry Density (SPMDD) for rail or road embankments. For GKEL ash
dyke also this compaction density has been achieved.

From the experience and literature studies, it is considered that a maximum permanent
displacement up to 1 metre during earthquake will not make earth dams and embankments
functionally unsuitable.

IS 8826-Guidelines for design of Large earth & rock fill dams recommend that the materials
used for homogeneous dams shall fall within the categories-GC, CL, Cl, SP, SM or CH.

The earth and ash materials used for Kamalanga ash dyke falls under the permissible groups. It
can be safely concluded that the acceptable materials compacted to an in-situ dry density not
less than 95% of Standard Proctor MDD, is not likely to liquefy and permanent displacement of
embankment under seismic conditions will be within the acceptable value of 1 metre.

6.3 RESULIS OF STABILITY ANALYSIS

6.3.1 Static condition:

From the studies carried out by Bishop and Morgenstern on the stability of earthen
embankments, it is found that the Factor of Safety against slip failure will be increasing
continuously in @ more or less straight-line manner with increase in the values of non-
dimensional factor ((c/(gamma*h) (hereinafter referred to as stability factor).

In the case of GKEL, the starter dyke, founded on earth was constructed with c-phy soil.
The raised dyke has been constructed with ash hearting (c==0) covered with earth (c-phy soil)

on the top and slopes. The raised dyke is founded on ash fill.
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In the dyke section considered for stability analysis, out of total 141 sqm, 38 sgm consists of
earth and 103 sgm consists of ash. Various possible slip circles will pass through partly in earth

and partly in ash. Hence the shearing resistance offered by the dyke section against slip failure,
will be the combined resistance offered by both materials together.

As the proportion of ash and earth will be different for different slip circles, it is proposed to
carry out the stability analysis separately with the following three ash-earth combinations and
the minimum value of factor of safety obtained will be considered as the conservative factor of
safety for Kamalanga ash dyke.

Case-1, Total dyke section made up of earth
Case-2, Total dyke section made up of ash

Case-3, The total dyke section is made up of material having weighted average properties.

Dyke H Gamma € Phy Average | St.Number e
Section M kN/cum | kN/Sgm | Degrees Slope | ¢/(h*gamma)

Tota) 6% 18 21 20 | 427H:1v| 02121 1.71

Earth
Total Ash 5.5 13 0 30 4.27H:1V 0 1.744
Weighted

Avg 5.5 14.31 5.66 27.30 4.27H:1V 0.0719 2.608
material

Minimum Factor of Safety=1.71

Computation of FS

Case-1, Earth section

For SN=0.025, m=1.961, n=1.775, F5=1.961-.23*1.775=1.552

For SN=0.05, m=2.23, n=1.799, FS=2.23-0.23*1,799=1.816

For SN=0.2121, FS=1.816+(1.816-1.552) (0.2121-0.05)/ (0.05-0.025) =1.71

Case-2, Ash section

For SN=0, m=2.309, n=2.454, F5=2.309-.23*2.454=1.744

_—
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Case-3, weighted average material

For SN=0.025, m=2.689, n=2.531, F$=2.689-0.23*2.531=2.10
For SN=0.025, m=2.957, n=2.546, F$=2.957-0.23*2.546=2.371
FOR SN=0.079, FS= 2.371+(2.371-2.1) (0.0719-0.05)/ (0.05-0.025) =

The minimum factor of safety computed against slope slip failure of 1.71 is greater than the
minimum factor of safety of 1.5 stipulated by IS Codes.

However, it may be further noted that the above analysis has been carried out on very
conservative manner, considering water storage within the reservoir for the full height of dyke
and consequent pore pressure distributed uniformly below the phreatic line for the entire
height of dyke section. But in the actual case, as pipes are embedded in the spillway, the water
depth will always be limited to maximum of about 2 metre, above the deposited ash. Because
of this, the actual factors of safety against slip failure will be much higher.

Further in view of providing impervious liners on the upstream slope of the dyke, the entry of
water in to the dyke section through seepage is minimized and hence the lined dyke section is
practically not a hydraulic structure. Even if there are some gaps and holes in the liners, the net
seepage area will be only a negligible fraction of the total area and hence the quantum of
resulting seepage will not be sufficient to saturate the dyke body to develop the design phreatic
line considered in the conservative stability analysis. Because of this also the actual factor of
safety will be much higher than the estimated value under the conservative analysis.

In view of the estimated factor of safety being more than acceptable value, even under very
conservative conditions, the existing dyke section is certified as safe under the intended
operating conditions.

6.3.2 Seismic condition

As the dyke section is made of acceptable categories of soil and ash and also compacted to an
in-situ dry density not less than 95% of Standard Proctor MDD, the soil and ash hearting are
not likely to liquefy and permanent displacement of embankment under seismic conditions is
expected to be within the acceptable value of 1 metre.
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ANNEXURE-C, CHECK FOR SLIDING OF DYKE BODY

In the case of unlined earthen embankments, the water pressure from the water accumulation
in the lagoon will be dissipated due to seepage through the dyke body and hence no horizontal
force will be acting on the dyke body. But in a lined dyke, there will not be any seepage through

the dyke body and hence the complete hydro static pressure will act on the dyke body as a
horizontal pressure. This may cause sliding of the dyke bottom unless there is adequate

frictional resistance between the dyke body and foundation.

Maximum hydrostatic head considering water fill up to dyke top=5.5 m

Horizontal force per metre length=5.5%5.5/2=15.125t.

Base width of starter dyke=10 m.

Weight of starter dyke per metre length=16x1.8=28.8 tonnes

Frictional force between starter dyke and base soil=2.1x10x1+28.8*tan 20 degrees
=21+28.8X0.364=31.48 tonnes

Factor of safety against sliding=31.48/15.125=2.08, more than allowable value of 1.75,

stipulated in 1S: 1904, Code of practice for design and construction of foundations in soil.

_—
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ANNEXURE-D, SAMPLE INSPECTION REPORT
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GKEL ASH DYKE SAFETY CERTIFICATE

It is hereby confirmed that | (Vasudevan Cheloor- ash dyke expert of V Engineering Consultants) have

inspected the existing ash dyke in the GMR Kamalanga Energy Limited, on 22" February, 2024 , for
assessing the health of ash dyke. Based on my observations at site and desk studies carried out at my

office, | hereby certify that the existing GKEL ash dyke having a maximum height of about 5.5 M above
ground is found to be safe from design, construction and operation point of view. This ash dyke has
been constructed with the top level at EL 72.5 M, top width of 6 metre and side slopes of (2.5 to 3) H:1
V on both upstream and downstream.

This ash dyke has been designed for wet slurry disposal by HCSD method, thereby limiting the quantum
of water accumulation in the lagoons. For the last 5 to 6 years, 100 percent ash is utilized from the
plant itself and hence no ash is being deposited in the ash pond. Even almost all the ash deposited
earlier has been evacuated and utilized and hence the ash pond is practically empty. Moreover, since
the upstream slope and reservoir bottom has been lined with impervious lining, negligible water
seepage can occur into the dyke body. However, to be on conservative side, | carried out Slope Stability
Analysis, ignoring the presence of impervious lining, and confirmed that this dyke will have a minimum
Factor of safety of 1.71, against slip failure during steady seepage conditions, which is more than 1.5

(the minimum value stipulated in IS 7894). Also, it is estimated that during seismic conditions, the
maximum deflection at top will not be more than 1m, the permissible limit recommended in IT Kanpur

Guidelines. The dyke was checked for safety against sliding failure also and the factor of safety against
shear failure has been estimated to be 2.04 against the required minimum value of 1.75 as per IS 1904.

Based on my assessment and desk studies, | hereby declare and certify that the existing ash dyke with
top level at EL 72.5 M, at GMR Kamalanga Energy Limited is safe under all intended operating

conditions.

| would also like to emphasize that a well-designed, well-constructed, well maintained and well
operated dyke will never fail instantaneously without advance warning signs of weakness, unless water
flows over the dyke top. Hence, by promptly repairing the weak areas, and by ensuring that the design
free board is maintained without any overfilling of ash, the safety of the dyke can be ensured during
the entire operation stage.

| also certify that | am competent to assess the safety of ash dykes, by virtue of my educational
qualification (M.Tech degree in Civil Engineering) and professional experience extending to more than
50 years in the design of ash dykes, earthen embankments, reservoir embankments, earth dams etc.

Dated —19" March ,2024. _
a2 L
<

&
[Z
1 e =l

(VASUDEVAN CHELOOR),

M.Tech (Civil Engineering),

Ash dyke specialist and Proprietor,
V Engineering Consultants.
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SPEED POST

No. 5-22/SERICGWA/2092 — 72
Govt. of India

Central Ground Water Board
South Eastem Region

Bhujel Bhawan, Khandagiri,
Bhubaneswar -751030.

Date: Em 2012

1o J
' The Member Secretary 9
Central Ground Water Authority
Ministry of Water Resources
West Block -2, Wing-3 (Ground Floor),
Sector-1, R.K. Puram,
New Delhi — 110068.

Sub:  Forwarding of Report on Rain Water Harvesting in  respect of M/s

GMR Kamalanga Energy Limited, Vil:- Kamalanga, Dhenkanal
Odisha - Reg.

Sir

As per the conditions on NOC to M/s. GMR Kamalanga Energy Limited

Vill:- Kamalanga, Dhenkanal, Odisha, the firm has submitted report on Rain

Water Harvesting for its Thermal Power Plant . The same is being forwarded for
your kind perusal and necessary action.

Encl- As above.

‘ Yours faithtully,

0 /)
(D.Y Sirsikar)
Reglonal Director

Copy to: M/s. GMR, HIG-28,Gangadhar Meher Marg, Jaydev Vihar
Bhubaneswar, Odisha - 751013, for information.

(DX Sirsikar)
Regional Director
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Die: 2911200
I

Fhe Regional Director,
Cenral Ground W arer Board,
South Eastern Region,

Bhuial Bhawan,

kehandagirt Square.

hubuneswar - 7310340
Rel Your Letter 21-3(640SER/CGWA 2008 985, DS Sep. 2008
Sub. ¢ Submission of Rain Water Harvesting Report For M/is GMR Energy

Ltd.for aits Thermal power plant at Village-Kamalangn, Bloek-Cdaopada,
I'ehsil-Dhenkanal Sadar, Dhist, Dhenkanal Orissa,

[ hear S,

Herewith we are submathing the detgled von witer harvestmg report Tor approval rom vour

'q.--”'ll

[ iank g youd,
Y ours Tithiully,

For M/is GMR Kamalanga Energy Ltd.
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_Visiontek Consultancy Services Pvt. Ltd.

(Committed For Better Environment)
IS0 9001:2015, 1SO 14001:2015, SO 45001:2018 (OH&S), ISOMEC 17025:2017 Certified

UISIDHTEK

Annexure-2
Ref: Enviab/23-24/TR-11212 Date: 26.10.2024
GROUND WATER ANALYSIS REPORT
1. Name of the Industry . M/s GMR Kamalanga Energy Ltd,Dhenkanal
2. Sampling Location - GW-1: Piezometric Well -1 GW-2: Piezometric Well -2
: GW-3: Piczometric Well -3 GW-4: Piezometric Well — 4
3. Date of Sampling 07.10.2024
4. Date of Analysis 07.10.2024 10 16.10.2024
5. Sample Collected By :VCSPL Representative in presence of Client s Representative
sl. Standard Analysis Results
No Parameter Unit Testing Methods as per IS -
' 10500:2012 GW-1 GW-2 GW-3 GW44
}, Colour Hazen APHA 21208 5.0 <5 <5 <5 <5
2. | Odour - | APHA 21508 Agreeable | Agreeable | Agreeable | Agreeable | Agrecable
3. | Taste - APHA 2160 C Agreeable | Agreeable | Agreeable | Agreeable | Agreeable
4. | Turbsdity NTU APHA 1130 B 5 1.3 2.1 <1.0 <1.0
5. | pH Value - APHA 4500H'D 6.5-4.5 792 7.94 7.72 7.54
6. | Touwl Hardness (as CaCOs) {max) mgfl APHA 2340 C 200 86.0 67.0 54.0 20,0
1. | Iron (as Fe) (max) mg/] APHA 3500 Fe B L0 0.12 0.07 0.43 <0.3
8. Chloride (as C1) (max) mg/] APHA 4500C1 B 250.0 124 81 271 155
9. | Residual, free Chionne (min) mg/l APHA 4500 CI B 0.2 ND ND ND ND
10. | Dissolved Solids (max) mp/l APEA 2540 C SO0 448.0 496.0 324.0 472.0
11. | Caleium (as Ca) (max) mg/l APHA 3500 Ca B 75.0 24.0 11.8 352 16.4
12. | Copper (as Cu) (max) ma/l APHA 3111 B,C 0.05 BDL BDL BDL BDL
13, | Mangancse (s Mn) (max) mi/] APHA 3500Mn B 0.1 0.047 0.53 0,073 0.03
14, | Sulphate (as SO (mux) mg/] APHA 450050, E 200.0 J0.4 24.31 24.2 14.19
15, | Nitrate (as NO,) (mox) mg/] APHA 4300 NOy E 45.0 0.50 0.55 1.09 0.53
16, | Fluoride (as ) (max) ma/] APHA 4500 F C 1.0 0.84 0.67 0.36 0,30
Phenohe Compounds (as
7. | cHOM (max) mg/l APHA 5530 B.D 0,001 BDL BDL BDL BDL
18, | Mercury (as Hg) (max) ma/l APHA 3500 Hg 0.001 BDL BDL BDL BDL
19, | Cadmium (as Cd) (max) mg/] APHA LI BC 0.003 BDL BDL BDL BDL
20, | Selenwum (as Se) (max) mg/] APHA 3114 B 0.01 BDL BDL BDL BDL
21, | Arsenic (as As) (max) mg/] APHA 3114 1 0.1 BDL BDL BDL BDL
22 | Cynnide (5s ON) (max) mg/] APHA 4500CN CD 0.05 BDL BDL BDL BDL
23. | Lead (as Ib) (max) mg/l APHA 3 BC 0.01 BDL BDL BDL BDL
2 Zine {as Zn) (max) mg/] APHA 3111 BC 5.0 0.42 0.25 0.57 1.70
25. | Anionic Detergent (max) mg/l APHA 5540 C 0.2 BDL BDL BDL BDL
26. | Chromium (as Cr™) (max) mg/] APHA 3500Cr B - BDL BDL BDL BDL
27, | Miperal Oil (max) gl APHA 5520 B 5 ND ND ~ND ND
28, | Alkslmity (max) mg/l APHA 2320 B 200.0 157.0 64.7 137.0 34.7
29, | Alomunium as Al (max) my/l APHA 1500A1 B 0.03 BDL BDL BDL BDL
30. | Baron (max) my1 APHA 4500 BB 0.5 0.18 0.31 0.20 0.29
11 | Mogoosium as Mp(mux) mg/l AFHA 3500Mg B 30 5.2 5.30 7.30 2.0
32, | Total Coliform ( as TC) MPN/100m] | APHA 9221 R - <18 {'1,3 <1.8 <1.8

Note: CL: Colourless, Al: Agreeable, UAG: Unobjectianable, ND: Not Defected,
BDL (Below Detectable Limity) Valnes: Cre0.02 mg, Mu=0.05 mg/l, CRISOH<0.05 mg/ Ha<0.002 mp/t, Cd=0.01 pg'l, Se=< 0008 i, Av< 0004wl Ph<0.0) gl

F.ﬂﬁﬂﬂ.‘imgi'f'r HO 00 g E Al< 0 gt B<0.] med,. TCMPN 0-0-0)<.8

E-mail: visiontek@visiontek.org, wstnntehu@gmml.cnm




U!SIDHTEK

(Committed For Better Environment)
IS0 9001:2015, ISO 14001:2015, IS0 45001:2018 (OH&S), ISOMEC 17025:2017 Certified

Visiontek Consultancy Services Pvt. Ltd.

Ref: Enviab/23-24/TR-11213 Date : 26.10.2024
GROUND WATER ANALYSIS REPORT
1. Name of the Industry : M/s GMR Kamalanga Energy Ltd, Dhenkanal
2,  Sampling Location - GW-5: Bore well at Durgapur  GW-6: Bore well at Manpur
‘GW-7: Bore well at Barasahi  GW-8 : Bore well at Budhapanka
3. Date of Sampling - 07.10.2024
. Date of Analysis - 07.10.2024 to 16.10.2024
5. Sample Collected By - VCSPL Representative in presence of Clien' s Representative
SL Standard Analysis Resulis
No Parameter Unit Testing Methods as per IS -
10500:2012 |  GW-5 GW-6 GW.-7 GW-§
I. | Colour Hazen APHA 2120B 50 <5 <5 <5 <5
2. | Odour - APHA 21508 Agreeable | Agreeable | Agreeable | Agreeable | Agreeable
3. Taste - APHA 2160 C Agzrecable Agrmhle Agree.'lhfe Agre:ah!e Agreaahle
4. | Turbidity NTU APHA 2130 B 5 1.2 24 3.8 <1.D
5. | pH Value - APHA 4500H B 6585 7.98 7.30 .73 7.48
(. Total Hardness (as CaCOx) (max) mg/l APHA 2340 C 200 180 164 168 131.0
7. Irom (as Fe) {max) mg/l APHA 3500 Fe B () 0.27 0.21 0.23 0.25
8 | Chleride (as Cl) (max) mig/] APHA 4300 CI B 250.0 253 23.3 29.1 2713
9, | Residual, free Chlorine (min) mg/] APHA 4500 CI1 B 0.2 ND ND ND ND
10, | Drssalved Sobds (max) mg/] APHA 2540 C 200.0 473.0 396.0 440 484.0
11, | Caleium (as Ca) {(max) g/l APHA 3500 Ca B 75.0 55.6 44.8 36.8 56.0
12 Copper (as Cu) (max) g/l APHA 3111 BC (L05 BDL BDL BDL BDL
13, | Manganese (as Mn) (max) mg/fi APHA 3500Mn B 0.1 <{).05 =05 0.067 <0,05
14 | Sulphate {as SOy) (max) mg/] APHA 4500 8O, E 200.0 83.3 533 23.0 27.0
15, | Nitrate (as NO;) (max) mg/l APHA 4500 NOy B 45.0 0.86 7.46 1.48 1.67
16. | Fluoride (s F) (msx) g/l APHA 4500 F,C 1.0 0.82 036 | 074 0.34
17, g”mﬁw {as mgl | APHA 5530 BD 0,001 BDL BDL BDL BDL
I8, | Mereury (as Hg) (max) mg/] APHA 3500 Hg 0001 BDL BDL BDL BDL
19. | Cadmium (as Cd) (max) mig/l APHA 3111 BC 0,003 BDL BDL BDL BDL
20, | Selenium (as Se) (max) mg/] APHAIIIAB | o0 BDL BDL BDL BDL
21. | Arsenic (as As) (max) mg/] APHA 3114 R 0.01 BDL BDL BDL BDL
22. | Cyanide (s CN) (max) mg/l  |APHA 4500CN CD 0.05 BDL BDL BDL BDL
23. | Lead (as Pb) (max) mg/] APHA 3111 BC 0.01 BDL BDL BDL BDL
M. | £me (as Zn) (max) m/] APHA 3111 BC 5.0 BDL EDL 1.2 BDL
25, | Aniomic Detergent (max) mg/] APHA 5540 C 0.2 BDL BDL BDL BDL
26. | Chromium (g5 Cr™) (max) mg/l APHA 3500Cr B = BDL BDL BDL BDL
27 | Mineral Ol (max) mgl * | APHA 5520 B 0.5 ND ND ND ND
28, | Alkalinity (nax) mg/l AFHA 2320 B 24,0 173.0 141.0 121.0 165
29. | Aluminium as Al (max) mefl | APHA 3500A1RB 0.03 BDL BDL BDL BDL
30. | Boron (max) mag APHA 4500 BB 0.5 <D.1 <0.1 0.27 0.29
31. | Magnesium as Mg(max) mg/] APHA 3500Mg B 30 28.2 12.6 12.5 4.7
32. | Total Coliform ( a5 TC) MPN/GOmI | APHA 9221 B - <1.8 A -~ <18 <1.8

Note: CL: Colourkess, Al: Agrecable, UFO: Unobfectionabile, ND: Not Detected )
Lineits) Volues: Cu< 0002 megd, Mre= 005 ], CEHFON<0.05 mgl Hg<0.002 nagl, Cd<0.0] my/l, Se<0.00f w7, iﬁﬂ.ﬂﬂl gl PH0.0 g,
002 mgd, Al<0.0 mgd, B<0. 1 myl. TCMPN 0-0-th<1.8

Plnt Nﬂr- M ZE & 1-?&J Chandaka Industrial Estate, Patia, Bhubaneswar, Khordha, ﬂdlﬂlli*'.

E-mail: visiontek@visiontek.org, visiontekin@gmail.com
Visit us at: www.visiontek.org

el

1024, India Tel.: 0674-3511721
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Cumulative plantation details rom 2011 to till date
Tree plantation Nos. of Tree planted ;
Species
FY: 2011-12 25000
FY: 2012-13 25000] Karanj, Teak, Peltophorum (Radhachuda), Akoshmone,
FY: 2013-14 43000| Neem, Kassod (Rani chakkunda) , Shisham, Jamun, Bodom,
FY: 2014-15 85134 Gambhar, Imali, Kadamb, Siris, Cheeku, Guava, Amrud,
FY: 2015-16 50157 Amlatas, Maulsari, Ashok (Sita Ashak, Indian Cork Tree,
FY: 2016-17 46441|White Cheesewood, Spathodea, Trumpet Tree, Bougainvillea,
FY: 2017-18 43633 Krishna-chura, Guleturo, Kachnar, Kavior, Murraya
FY: 2018-19 40350| (Marchula) Thevetia, kaner, Arjuna, Kachnar species, Mango,
FY: 2019-20 24080 Rain tree, Acacia Species, Simarouba tree, Mahagani,
FY: 2020-21 7213 Lemon, , Mosambi, Jamrul, Kamrakh, Pomagranate,
FY: 2021-22 2342| Pitronjova, Karavir, pink siris, Sajana, Jack fruit, Ber etc.
FY: 2022-23 2958
FY: 2023-24 2360
FY: 2024-25 1435
Total 399103
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THIS DEED OF wm s made this. LAFA e
m_navuﬂwm 2010

MWs., GMR Kmm Ehergy Lid., being a Company incorporated under the
Companies Act. 1956 (Act 1 of 19561 having its registered office at Skip House, 26/1, Museum
Road. Bangalore-560025 & having its Corporate Office at HIG-28 BDA, Gangadhar Meher Nagar
Jaydev Vihar, Bhubaneswar-751013 representad by Srl KV V Rao. Managing Director, S/o Late
K.Bhanumurty, aged about 59 years esdent at 2C, Santhrupti, 3rd Block, 14C Cross, MCHS
Colony, 6th Sector, HSR Layout, Ban jalors who has been authorized to execute the Deed for
and on behall of the Company (heveinafler called “The Company’ or 'the Lessee”) which
expression unless excluded or repugant to the context includes its admirsirator, successors,
representative and assignees of the ONE PART

AND
WMW'f L
.3 e
(K.V.V, RAO) RI;\" ~
MANAGING DIRERTAC \ :
WSS 2CO, JWJ;:T
a9\l ) O

e Co)

ﬂn/a]l"‘li“fa



THE ORISSA NDUSTRIAL INFRASTRUCTURE DEVELOPMENT
" CORPORATION established under CHIDC Act 1980 (Orissa Act 1 of 1981) and heving fts Head
Office 8t 1DCO TOWERS, Janapath, Sahidnagar, Bhubaneswar - 751 022, represented by its
authorized representative S Bitancyi Nerayan Barik, Divisionai Head, IDCO, Angul Division
ersinaftor caled “The Corporation" or the “Lessar) which expression shall, uniess exciuded or
thmmmrwﬂmmhqnﬂfnm

WHEREAS 2 piece of PVt lend measuning Ac.228.026 in vilages Mangajpur
under Odapada Tahasil in the Distric of Dhenkanal was transferred In favour of the Company for
:wammhmwﬂmwnM1Mﬂ
m.mn.mn[nmmmummmmmm“mmmwnma
paise ninety nine) only by the Cortpe ration as per Registéred Deed No.5774/09 dated .24 9.09 of
District Sub-Registrar, Dhenkanal.

‘ WHEREAS the above Company desires ic surender the lease hoid land
manﬂhWMWuMﬂmeﬁlmmmmw
mWWhM—#thﬂMnmmmmﬁ“nmm
memmlmuwwmhmmmu{m
ulMMm#}WMMMﬂMWWmmMHHH
Rs.1,62,68,302.37 mwmmtmmmmmnqummmms
paise thirty seven ) only proportionstely. )

mnwnﬁna@mrﬁnquﬁmm in the Deed of lease on the
part of the Corporation to be paid las been pdﬂwmuddnurpumn up to the date of this
deed - ; % -..-.: 1, A
mmmﬁhmnﬂﬂhmmmmmmwm
acospt from the Company the sur ender of the properly descrided in Scheduls — A Bnnexed
hareto for its oventual utiization for sstablishment of industries (Exchange of Govt. Gocha lénd).

NOW THIS DEED \WITNESSES as follows:

That in consideralin of the abave agreement the saic Compa'y 3s benefical
owner hereby surrenders to the Carparation the property as described in the Schedule-A and
muWMMﬂmmhhmwmmmmummﬂMhm
mmwmmwmmlmmannﬂmmwwmwm
-mwmuwmmmmummmwnmmmmmﬁumﬂu
date of this surrender.

The lessse aforesaid do hereby surrender and relinquish all his rights, tile,
mmmhmnﬂmmmmmimmmm&
annexed hareto, absalutely and for ever

wm%mlmm.

(K.V.V. RAC)
MANAGING DIRECTOR
?,...q % ’4\ r EID
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mmmmmﬂnmmmwnmﬁmm
Wh%ﬂﬂ“ﬂ!“hﬂ”ﬂhﬂﬂw the
mmammmmnmdmmm -

mmwmmmmmmmmmmh
wummammmmdmmﬁ inferest and POSSESSON
mmmwmmunaﬂuumam

The Lessor shall als¢ re-fix the land premium, ground rent. cess elc. there-1o.

ﬂmm-dmmmmﬂummmm
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dead No 5774/08 dated 24 6.09.
TM&WLMMMHMHMHHHWHM1H1H

instead of Ac.228.025. mmwmmmmmwmmmtdmuh
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S(:HEDULE - A (Pvt. Land)

village: Mangalpur, Police Station:Mottanga

T
No.
1
__‘Tﬂ"_"‘_1
F 330
3
4 RE] G 0 090 0.00
] "a 3603 7622 0.32 p3z| 000
S 58 a2 0.02 0.02 000
7 58 4030 0.11 01 000
8 60 4083 012 012 000
8 | &0 4( 86 0.10 0.10 000 |
10| 60| _A0ca(P) 910 010 000
" 70 mﬁﬁ 248 | 248 0.00
12| 19 T a3 0.24 0.24 0.00
13| 79 W32 078 | 0.78 0.00
W 7™ 333 004 | 0.04 C.00
15| 79 30336 - 0.47 | 047 C.00
6| 78 3337 072 072 | (.00




LE 067| 000

00 100

- 0.92 062 | 0,00

55 | 0.00

_O006] @ 003] OO

24 3 11 | .11 0.00
(8] W l 3758 012 0.12 0.00_
B 3756 011 n.ﬂ]_—ETn.
A . 01| 019 0.00
28| 116 | 1 ~ 008 0.06 0.00
2% | 118 407, 014 0.14 0.00 |
30 | 116 402 0.08 0.06 0.00
31| 116 | 403 0.06 0.06 0.00
az | 116 4031, 011 0.11 0.00
33 | 116 | 4018(P) 0.20 0.20 0.00
A | 139 346 034 034 0.00
35 | 142 | 4040(P) 058 058 009 |
3% | 143 02 | 008 503| 00
37 | 143 4025 [ 010 010 0.03
38 | 186 | 40Ai|F T 07T 0.7 0.00
3% | 168 | 36423 _ b 020 028 000
40 | 205 | 602 g60| 060 0.00
41| 205 | 3095 0 20 020] 000
a2 | 206 | 3093 012 ] 012 0.00
43| 206 | 36010926 |  ©011] 041 | 000
a4 | 205 | a3r68p) | 143 ] 094 0.4
5| 226 | . =15 040 040 0.0
B 2 | M4 02 o2 0o
47| 24 | smepy | .o 027 027 0¢0
a8 | 234 | smep) | on) 011 0.00
4 | 2% -'?'i-.-' 064 114 0.00
50 | 234 22 0.08 0. 0.00
§1 [ 234 | 37007.89(P) | 006 08| 0.00
52 | 242 3618 05 0.3 0.00
§3 | 242 3010 0.26 0.26 0.00 |
54 | 253 | 3512 0.80 0.80 0.60
55 | 260 3617 0.47 0A7 0.00
56 | 305 361 044 044 0.90
C[B7] 314 3430 027 0. 0.30
68 | 314 a0k D06 006 0.0
8 | 353 i 4033 0.08 0.06 0.3 |
60 | 34 4024 0.08 0.08 0,30
B1 | 381 4037 037 0.37 0.00
B2 | 967 | 4058 040 | 040 0.00
63 | 367 4030 0.08 0.0 0.00
64 | 373 3634 008 0.06 0.00 ]

“or GMR KAMALANGA ENERGY LTL
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: e =

77 | 53¢ 0.10

[78 005 . |
70 k B33 | 34037033 0.04 004 000
80 | 580 | 3703/8114(P) 0.04 0.04 0.00 |
81 | 582 . 032] 000
82 0811 0.00
83 0.15 0.00
84 1.75 0.00 |
85 258 0.00

% 0881 000,
87 0.19 0.00
1] 0.06 000
s 0.28 0646
20 378 024 | 016
91 375 026 0.00

_E_. 1726 0.1 060

R 3783 045|000
g4 0.06 000
95 770 () 0.04 0.07
%8 e 0.07 | 000

o7 762 0.07 0.00 |
a8 3760 01 0.00
%9 3784 0.05 000
100 3765 . 0.12 0.00

101 730 3601 0.43 0.43 000
102 | 730 3697 0.34 0.34 0.00
103 730 | 3606 021 0.21 0.00
104 | 730 3700 0.40 0 0.00
106 | 76410 | 3623(1%) 0.18 3.18 0.00

108 | 75470 | 3622 0.75 075 @00
107 | 754224 | 7224/8:74 0.37 037 | 000
108 | 764724 | 4065 009 0.0 0.00
100 | 754727 3645 0.07 0.07 0.00
110 | 754/28 | 3702/7626 0.80 0.80 0.00
T11| 7641340 | 4019 0.07 0.07 000
112 | 754/360 | 3483/8¢07 012 012 000




IN WITNESS WHEREOF the parties hereto have respectively signed o1 the day and

year first above writlen,
or GMR KAMALANG:

INTI-EP’REEEHCEGFMTHEE For and on behalf of the Company

f-"l Wﬂﬂlut‘hﬁnc (to-vadissator ) !'7/_,: [ILU\‘.—{;"U-"

S KVVRao, MANAGIN' s
Diracior
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MR ? ENERGY LTD,
“n;lu

MANAGING DIRECTOR
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THE DEED OF SURRENDER is made on this. O Day of Sc,p'A
2012

Qrissa Act of 1 of 19€1)and having its Head Office at IDCO Towers, Janpath, Saheed Nagar,
Bhubaneswar-751002 hereafter called “The surrendered” which expression shall uriless excluded
Or is repugnant to the context include ite’ Successors, authorized representative Sni Biranchi
Narayan Barik, Divisional Head IDCO, Angul assgnees of the ONE PART
AND
THE GOVERNOR OF ORISSA  represented by the Collector, Dhenkanal
(hereinafter callpd “The State’) which Expression where not fepugnant to the context shall Ivclude
fis successor in office and assicns) of the OTHER PART .
WHEREAS 3 piece of Pvt. land measuring Ac.536.84 . viliages Kamalanga
under Ocapada Tahasil in the District of Dhenkanal was iransferred in favour of the IDCC for a
perod of 99 vears for establishment of industries for a consiceration amm:'ll of
Rs.23 ETH‘EHE 47 (Rusees twenty three crores fifty seven lakhs ningty nine thousard six

- ——




surrendered land measuring Ac.20.38 is Rs.89,51,636.94 (Rupees =ighty nine lakhe fitty one
ﬂmandshthurhdradthinyﬁrﬁpuisumm:mrrpmmnmmm

ANC WHEREAEHEMIWWHMW&MMDMGFMWEE
panurﬂmeCmaﬁmtuhapardhummhyﬂusaideal:nnupmuudataormh

agreed 10 accept fror1 the Corporation, the surrander of the property Jzscribed in Schedule - A
annexed hereto for its utilization Exchange of Govt. Gochar land for the consequent de-

anﬂdeminundarlhaDeedoflemtutlmnmmmalmmmnfﬂﬁe 5ald term created by the
said deed of lease and all other rights and interest of the said *Corporation in the said oroperty
Mmﬂhmhumﬂmeﬂ MMGWMUHMHMMW.

The lessee aforesaid do hereby surrender and relinquish all his rights, title,

Lessee, the Corporation from all claims, demands and liabilities in respect of the said lease.

The ba'ance land measuring Ac.516.46 shall remain in possession of the lessee
and all his right, title, intarest ard possession thereto in any way shall not be affected by th s deed
of Surrender

The Lessar shall also re-fix the land premium, ground re cess efc. there-io

All the covenants and conditions contained in the said ezrier lease deed shall
continue and remain in force & this deed of Surrender shall be supplemental (o the onginal Lease
deed No.453/10 dated.22.1.10

The Or ginal Lease Deed shall be read as the deed for an area of Ac £16.46
nstead of Ac.536.84. Beth the parties hereto shall not claim any compentation / damages far any
constructions and improvements erected on the said land.

%m- n— W” s

onal Head * COY:LECTOR
IDCO, Angul Divisiek DHENKANAL




SCHEDULE - A (Pvt. Land)

Village: Kamalanga, Police Station:Mottanga
Tahasil : Odapada, District : Dhenkanal
Declaration No.26350 d1.19.6.08.
' SI. [ Khata No. me uhmﬂii lh:.ﬂum. Lnu:' Stlﬂ'llm.lll'
No.| as r as per per area area in
h;:r p.dnd. mﬂﬂ: current Wlh Ac. | Ac.
deed. favour of favour of
IDCO oco |
1 5§ | 2787 758/888 2787 0.20 020 |
2 § -~ 2788 758/888 2788 | 045 0.45
3 5 ~ 2791 758/888 2791 030 0.30
§ 28 | 7824 758/888 2824 | 0.2 2.02
) 41 o~ 2831 758/888 2831 0.06 ).06
10 43 - 676 758/888 676 0.50 150
11 43 671 758/888 671 7 117
12 54 .~ 850 758/888 650 048 0.46
13 55 | 536/8638 758/888 536/8638 023 023
14 56 .| 6712 758/888 672 1.02 1.02
15 76 ~| 2811 758/888 2811 014 0.14
16 77 «~| 530 758/888 530 0.40 0.40
17 112 .~ 387/18797 | “75a/888 387/8797 | 058 0.59
18 112 .| 387/8790 758/888 387/8799 035 n.aﬂ
19 155 4 2820 758/888 2820 012 0.12
20 219 .~ 865 758/888 665 042 (.42
21 219 _-{ 658 758/868 658 0.49 C.49 |
22| 219 A 884 756/888 664 010] €10
23| 224 | 0789 | 758088 | 2789 () ~0.18 001’
24 28 2819 758/888 2819 08 0.18 |
25 235 -1 660 758/888 660 0.42 042
26 235 .1 652 758/888 652 045 045
27 235 659 758/888 650 - 008 008
28 235 .4 662 758/888 662 027 0.27
29 235 | 851/8066 758/888 851/8066 |  0.06 0.06
30 249 - 2822 758/868 2822 001 v::r.::ﬂJ1
31 | 313 - 2308 758/888 2808 022 0.22
32 330 | 2330 758/888 2830 006 0.06
33 331 - 2815 .758/888 2815 - 0.27 0.27
34 79 2826 758/888 2826 - 0.16 016
35 401 _ 2812 758/888 2812 316 016
36 424 651 758/888 651 041 041
37 453 | 2818 758/888 2818 017 0.17
3B | /4% . 2627 75R/888 2827 0.08 0.08
39 487.- | 528 756/888 528 0,404 0.40
40 487 528 758/888 528/8037 028 0.26
41 487 - &8 758/888 528/9036 047 047
42 506 .~ 2817 758/888 2817 0.18 0.18
43 637 7 529 758/888 529 0.82 m&zf
44 537 | 648 758/888 645 0.39 0.39 |
L
| msl’"!‘g IR e -
IDCO, Angul Diwidin =MMANAL




45 537 849 0.15 0.15
|46 | 546 2821 0.01 0.01
a7 | 663 072 0.72
48 | 563 027 027
49 | 563 387/8600 387/8800 0.38 038
50 | 564 Z814 2814 030 030
51 | 564 2778 2778 0.34 034
52 | 569 2813 | 766/888 | 2813 033| 033
53 | 589 ﬂr 7832 | 798/868 2832 0.17 017
54 | 592 2776 | 156/868 2779 0.36 C.38
55 | 692 o764 | 7560888 | 2784 | 045 Ca5 |
e | 692 | 2790/8508 | 760/698 | 2790/8593 0.12 0.12
57 | 616 2783 758/888 2783 | 060 060
56 | 632 //%‘ 2807 758/886 2807 - 0.14 0.14
59 | 640 521 758/888 521 K 115
60 | 640 2823 758/888 2623 0.02 0.02
61 | 643 663 768/888 663 | 071 .71
62 | 643.7 667 758/888 667 015 )15
83 | 644 A 532 758/888 632 0.21 3.21
64 | 644 —~] 535 | 758/888 535 0.41 041
65 | 716 .| 636 | 758/888 5% | 081 061
66 | 758/279 4 2825 758/888 2625 | 025 025
- 20.53 20.38

IN WITNESS WHEREOF the parties hereto have respectively signed on the day and
year first above wrilten. :

IH P;ESEHCE OF N'I:HESS For and on beha! of the Corporaticn
i
,f;f ﬂﬁu% fﬁﬁj’“—f— fd”:"'
‘ﬂ, (2. \g\ siona!l Hewu
- \ , Angul Dinisio,
Sri Biranchi n Barik)
DH@E‘TI Head, IDCO
_ u Division
2. HW; M’WW
Ao gf-4- 12
IN THE PRESENCE OF WITNESS For and on behalf of the Governor o” the
State of Orissa
1. E&ﬂ\%&i&f&ﬁ b [ /
O
ﬁﬂl ey (e &Mﬂ“ﬂl Y d I’k
9 '1' rﬁﬂ\ll aanl
2. Smvude an Mo : n ENKANAL
Sy, Aest . eotal & u

Ceq-etteorvot Mﬂ{mm‘
-y




L1

‘vl Endorsement

Endorsement of the certificate of admissibility

admissible under rule 25: duly stamped Lnder the Indian stamp (Orissa Amendment act 1 of 2008) Act 1899, Schedule 1-A No.
Foos Pald ¢ A16-179033 ,, User Charges-100 ,Total 179133

Date: 27/09/2012

iresented for registration in the office of the Sub-R
ORISSA INDUSTRIAL INFRASTRACTURE DEVELOPMENT CO
“of DIVISIONAL HEAD, IDCO, ANGUL , by caste , profession  and finger prints affined

27/09/2012 by

NARAYAN BARIK , son/wife of

E}{VMAI.H-: f}: s A,

signature of Presenter / Date:

Endorsement under section 52

agistrar DHENKANAL between the hour: of 10:30 AM and 02:30 PM on the
RPRATION REP EY SRI BIRANCHI

A

rl N

K.
27/09/2012
-

Endorsement under section 58

Signature of negu\ﬁing officer

Signature of Registering officer

f xecution is admitted by :

Name Photo ' Thumb impression | Signature E“mﬂ
ORISSA INDUSTRIAL ) ) 3 y
INFRASTRACTURE L R
DEVELOPMENT M#‘sﬁﬂ' ).
CORPRATION REP BY rl FEEUAN Bivena- B oow AT
SRIBIRANCHI -4 “
NARAYAN 20320
RAY DARIK ”

GOVERNOR OF '
OISHA REP |
IMGROUGH S | — e
COLLECTOR
IMfENKANAL | R SRR
dentified by HARITHAR BEHERA Son/Wife of N/A of 1DCO, ANGUL by profession Cultivation

- ——rn - = H
Name Phot) Thumb Impression Sigrature L ""Ell‘::::::mn of [

— — 3 — . il
’ r
HARINAR BEHERA b ‘ 2V e < Qe 27-5¢p-2012
| 1216812
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PUBLIC NOTICE

t is hereby published
for the general public
that our
“1050MW" Thermal
Power Project at|
Village-Kamalanga,|
District~ Dhenkanal.
Orissa by M/s. GMR]|
Energy Limited,|
Bangalore™ has been
a ¢ €6 0ord.e d
environmental
clearance by the
Ministry of Environment|
& Forests, New .Delhi.
The copies of the
clearance. letters are| -
available with the State
Pollution Control Board|
/ Committee and also|
1 lavailable in the Website
of the Ministry of
Environment . and
Forests in the http://
envfor.nic.in

Sd/- Manager ’

e

INDIAN EXPRESS
itloa, 9,008

project] -
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Sd/ Manager
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GMR Kamalanga Energy Limited i
HIG - 2% G
’.Iﬁr'r[‘d Vil
Frhahanesw s
[ a9)-06d4
F ot s

Ref.No. -GKEL/OSPCB/GKEL/13-14/3164 W g
Dated - 31.07.2013

To

The Sr. Environment Engineer (C)

State Pollution Control Board, Odisha

{Deptt. of Forest & Environment, Govt. of Odisha)
Paribesh Bhavan, A/118, Nilakantha Nagar, Unit-VIII,
Bhubaneswar, Odisha —751 012

Sub  : Environment Management Cell in the industry — Regarding.
Ref - Your office letter no — 13020/ Ind — | — Con — 1402 dated 17.07.2013 received by

an 29.07.2013

Dear Sir,

ith the

With reference to the above subject and letter cited above, we are enclosing herew
updated status of environment management cell of our thermal power plant for your king

information and perusal please

Kindly acknowledge receipt of the same.

Thanking you,

Yours sincerely,
for GMR Kamalanga Energy Limited

(S.Nageswara Rao)
Associate Vice President & Project Head

Encis. : Status of Environment Management Cell (Six pages)
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Creating tomorrow today

ENVIRONMENT MANAGEMENT PLAN

For

GMR KAMALANGA ENERGY LIMITED
(4x350 MW THERMAL POWER PLANT)

DHENKANAL, ODISHA.
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CORPORATE EHSQ POLICY & IMS rOLICY

GAR

Group Environment, Health, Safety and

Quality (EHSQ) Policy

We, at GMR Group with interests in diversified businesses, driven by our
core Values & Beliefs, are committed to our stakeholders and meet
customer satisfaction through integrated EHSQ management system to
achieve Corporate Sustainability, in all our existing and future
businesses.

To attain this objective, we shall

* implement and maintain an integrated EHSQ management system to
achieve sustainable performance

*  Adopt and sustain a Business Excellence framework for continual business
process improvement

- Protect environment, conserve natural resources, reduce energy
consumption, improve occupational health and safety performance and
mitigate risks by adopting optimal production processes and services,
driven by environment friendly technologies

« Comply and endeavour to exceed all applicable legal and other
requirements

= Continuously strive to achieve satisfaction of all stakeholders through
contribution to social development

= Communicate effectively about the EH5Q system across the Group; create
awareness and increase the competency of all employees through training

= Establish specific organizational structure for guidance, implementation
and regular review of EHS0Q management system

’ﬂ'—*—:.

G M Rao
15™ June 2013 Group Chairman

Effective from: 08-March-2013
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& Integrated Management System Policy
- 0 9001:2015. IS0 140012015, 151 1 ]
GMR Kamalanga Energy Limited is committed to establish and follow an Integrated
Management System in line with the GMR Corporate EHSQ Policy and through which it
aims to be amongst the sustainable and competitive producer of power in terms of
_ guality, cost and delivery by focusing on total customer satisfaction with a commitment
to maintain environment friendly, safe, healthy and sustainable working conditions in
& all its operations creating opportunities for people and wealth for all stake holders.
. To achieve the above, our priorities lie in the following areas:
3 ¢ Ensure Continual Improvement in processes through review mechanism &
feedback system from all its stake holders
¢ Comply all applicable legal and other requirements of Environment, Health &
_ Salety with commitment, consultation & participation from entire chain of work
: force from all category and ensure continual improvement in EHS performance
through management review.
¢ [Lnsure optimization of natural resources through continuous monitoring and
review of our processes.
g ¢ Frevention of pollution, injury & ill health; and continual improvement in EHSQ
- perfarmance by appropriate supervision, operational practices & Technologies.
¢ Involvement of employees at all levels to inculcate EHSQ culture by identifying
Risks & oppartunities for continual improvement in the processes.

‘ ¢ Provide Training & Learning to employees to ensure competence and awsreness
- in order to effectively carry out the requirements of Integrated Management
: System.

: = T __x.L.-___

: Date: 1-Aug-19 S N Barde

. CEQ [Energy)

A GMR Energy Limited
______ S a Pl L Tl Ll e N B ‘I|‘Ilr+-.|.|| 'ul'-la-'un_- l..ll-hgﬁ.li_ld_ajr:-r1—\;1.'-_l|.l

------- I'i-.---ﬁ-l.ll-.i.-l.i.iq-iu---il-i-||l-l-n.n.n.q.a.q..-.-u-.

Effective from; 08-March-2013
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1.1

1.2

INTRODUCTION

As a principal Employer, we consider Environment, Health & Safety Protection (EHS)
as an integral part of our business. We are committed to protect the environment in
which we operate and to ensure the health and safety of the employees, contractors,
visitors and community. In addition to relevant statutory requirements, we have
adopted these guidelines for all workmen and community in order to maintain the
desired standards.

[t is the responsibility of the contractors, GMR and Client’s representatives to ensure
that the workmen of contractors and any subcontractors are fully informed of the
environment Management plan / procedures and that they follow it in their work.

We declare emission and discharge from all our activities/processes will be within
the prescribed standards.

The GMR Kamalanga Energy Ltd., EHS team is the owner of this Environment
Management Plan.

To revise this document, discuss your suggestion with the EHS team in writing and
seek approval for change through the EHS team. If your proposal is accepted, this
document will be revised to include your suggestion and then re-issued with the
current revision and approvals posted on the cover sheet.

EHS Policy:

GMR GROUP has declared a written Corporate Environment, Health, Safety and
Quality Policy (EHSQ Policy) signed by the GMR Group Chairman, appropriate to
the scale and nature of the risks involved in the Project/ Process activities. This policy
will be implemented in a transparent manner. All employees of GMR GROUP should
be familiar with the EHSQ Policy and shall implement this policy in compliance with
Safety, Health and Environmental standards and code of practices of its customers
and in accordance with applicable law and regulations.

Effective from: 08-March-2013
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1.3 Environment Management Plan:

Prevention is better than cure. To achieve the objective of prevention of any
environmental pollution/ hazard, awareness of Environment norms to be followed
precautionary measures to be taken. This is possible only if all pollution control
equipments established as per requirement, maintained properly, regular
awareness/ training programmes are conducted and actions taken in the light of
Environment audits conducted from time to time.

1.4 Applicable Environment, Health and Safety Requirements:

The GMR Kamalanga Energy Ltd., employees and agencies shall be required to
achieve compliance with the following applicable standards and also others if any as

per requirement.

¢ The Environment (Protection) Act, 1986 as amended thereon,

¢ The Environment (Protection) Rules, 1986 as amended thereon, 2014,

¢ The Water (Prevention & Control of Pollution) Act, 1974,

e The Water (prevention and control of pollution) Cess Act, 1977,

e Air (Prevention & Control of Pollution) Act, 1981,

¢ Public Liability Insurance Act, 1991,

e Noise Pollution (Regulation and Control) Rules, 2000 as amended thereon 2009,

s Ozone Depleting Substances (Regulation) Rules, 2000,

* Environmental Impact Assessment Notification 2006,

» Fly Ash Notification 1999 as amendment thereon 2009 and 2016,

* Hazardous and Other Wastes (Management & Transboundary Movement) Rules,
2016,

» Batteries (Management and Handling) Rules, 2001 and 2011,

» Solid Waste Management Rules, 2016,

* e-Waste Management Rules, 2016,

* Construction and Demolition Waste Management Rules, 2016,

* Plastic Waste Management Rules 2016,

* Bio-Medical Waste Management Rules, 2016,

« Notified standards for industrial emissions, effluents, noise level, vehicular
emission elc.

* The Indian Electricity Act 2003 & Indian Electricity Rules 1956,

e The Indian Explosive Act- 1984 Amended 1985 & Rules,

¢ The Motor Vehicle Act- 1988,

¢ Gas Cylinder Rules, 2004.

» Factories Act 1948 or any modifications thereof or any other law relating thereto
and state rules there under introduced from time to time.

Effective from: 08-March-2013
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1.5 Responsibility:
The GKEL Management is committed for the protection of Environment. The
Management acknowledges responsibility for promoting the highest environment
protection standards and is committed in developing appropriate systems and
procedures to achieve the objective of emission and discharge well within the
prescribed standards.

21 Profile of Organization & Plant Details:
GMR Kamalanga Energy Ltd. (GKEL) is a SPV of GMR Energy Ltd. of Infrastructure
major GMR Group. GMR Group has in its portfolio Airports, Power Plants, Urban
Infrastructure, Highway and Agri Business. GMR Group spread its wings
domestically and internationally in all sectors like Airport, Power plants,
Infrastructure development.

22 Location and Accessibility

The power plant is proposed to be located at Village-Kamalanga, District -Dhenkanal,
Odisha and has the following coordinates

Latitude » 20051°11.82" Nto 20052 332" N
Longitude - 850 15" 24.84" Eto 85016" 29.7" E
Site Elevation : 65m to 75m AMSL

Total area of 1158.57 acres has been acquired for 4x350 MW, The topography of the
site is moderately undulated with an average elevation of 70 m AMSL. The site is
optimally suited for considering the topography and availability of fuel and water at
the proximity.

Highway: NH 55 at a distance of 2.5 km and NH 23 at a distance of about 4.2 km
from the project site.

Rail: The nearest railway station is Budhapank on Nirgundi -Talcher

section of East Coast Railway, at a distance of about 2 Km.
Airport: The nearest airport is Bhubaneswar at a distance of 135 Km.
Port: Nearest port is Paradeep at a distance of 180 Km.

Water Source: River Brahmani is at 1.5 Km which is water source for the proposed
project.

Effective from: 08-March-2013
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2.3

Plant Details:=The process for power generation system comprises of Boiler (steam
generator), Turbine with accessories, Generator unit, Transformer and equipment’s
all arranged to operate as complementary parts of a complete monolithic set. The
super saturated steam from the boilers of designated pressure and temperature drives
the turbine thereby converting thermal energy into mechanical energy, which in turn
drives the generator where mechanical energy is converted into electrical energy.

The salient features of the plant area -

1. STEAM TURBINE - 4 x 350 MW

2. PF FIRED BOILERS - 4x 1185 TPH

3. MULTI FLUE CHIMNEY - 2 x 275 METERS.
4. ESP - 4 NOS,

5. COAL HANDLING PLANT 2000 TPH

6. TRACK HOPPER-1, WAGON TIPPLER -1, STACKER RE-CLAIMER - 2
7. ASH HANDLING WITH HCSD SYSTEM and ASH POND.

8. ASSOCIATED UTILITY SYSTEMS
9. RAW WATER RESERVOIR & RLY LINE.

10. FLY ASH BRICKS/BLOCK MAKING PLANT -1 X 1000NOS. /HOUR

Process flow sheet of the proposed power generation process is presented in Figure
below.

The process for power generation system comprises of Boiler (steam generator),
Turbine with accessories, Generator unit, Transformer and equipment’s all arranged
to operate as complementary parts of a complete monolithic set. The super saturated
steam from the boilers of designated pressure and temperature drives the turbine
thereby converting thermal energy into mechanical energy, which in turn drives the
generator where mechanical energy is converted into electrical energy.

Coal from the coal mines in BOBR / Box wagons is transported by rail via
Budhapank railway station and in plant rail tracks up to our coal yard. The coal
wagons are weighed on in-motion weighing platforms befare they are pneumatically
discharged to the track hoppers/Wagon tippler.

Effective from: 08-March-2013
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Process Flow Diagram:-
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Coal from the track hoppers is conveyed directly to the crusher building. Coal is
crushed in the crushers from 300mum to 25mm or less as required for process. This
crushed coal is conveyed up to the coal bunkers and stored there, Required amount
of crushed coal is fed to the pulverizer mills through coal feeders. Pulverizer mills
crush the coal to the required size for firing inside the boiler.

Natural circulation, drum type, two pass, radiant, single reheat, balanced draft, semi
outdoor type coal fired steam generating units are used for steam generation. Initial
lighting is achieved through the oil firing (First LDO followed by HFO) and
subsequently the load gets transferred to coal firing on stabilization. Plant is deigned
to use E grade coal (3300 Kcal /Kg) for better heat transfer. Boiler feed water for steam
generation is recycled through condenser hot well, make up water requirement being

Effective from: 08-March-2013
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3.1

met by DM plant. Condenser cooling water requirement is made by the induced draft
cooling water system in the plant.

The maximum rating for the boiler is 1185 TPH with final SH outlet steam
temperature being  540°C @178 Kg/Cm?, In the steam coming out from the SH
enters into the HP turbine where it gets expanded and returns back to RH at 326 'C @
36.73 Kg/Cm? and comes out of RH outlet header at 540 °C @ 35.59 Kg/Cm?. The
steam from the header moves to IP turbine where it further expands and then moves
towards LI turbine. After final expansion in LP turbine it moves to condenser where
it changes its phase giving out its latent heat (hear steam converts in to water) and
thus the cycle continues. In the second pass economizer utilize the heat from the flue
gas and add this sensible heat to feed water there by increasing its temperature. The
second pass also contains the low temperature SH which utilize the sensible heat of
Hue gas and increases the steam temperature to derive more work.

The turbine-generator converts the heat enthalpy to electrical energy through 400 kV
switchyard of power station. Power distribution is achieved for end user areas via
33kV, 6.6 kV & 440 V sub-stations.

Suitable electro static precipitator receives the flue gas from steam generators. Dust
collection efficiency has been so designed to keep the SPM level less than equal to 50
Mg/ m?. The collected dust from ESP hopper pneumatically conveyed with the
support of the service air to ash storage silos. Bottom ash from boiler hoppers also
conveyed and stored in dewatering beans in ash handling system. Ash handling
system has provisions for dry ash unloading after suitably conditioning it and wet
ash conveying to ash storage reservoir with help of high concentration slurry
discharge system.

T'he whole plant is designed for Zero liquid discharge system. All excess liquid
effluents will be treated for reuse in the process.

Air Environment

Coal based thermal power plants emit fly ash as the major pollutant besides varying
degree of other pollutants namely: coal dust, Sulphur dioxide and oxides of nitrogen,
carbon monoxide /carbon dioxide, heat etc.

The coal characteristics as considered in predication of impacts, i.e. sulfur: 0.36% and
ash content: 33-44% as well as ESP efficiency (not less than 99.95%) shall be
maintained in long run of project to restrict the ground level impacts within predicted
levels.

Effective from: 08-March-2013
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3.2

3.3

34

35

Coal Handling System

Coal will be received at the coal storage yard by rail wagons. Different qualities of
coal received in various batches needs to be blended at project site to maintain
required calorific value as well as ash content. The coal handling operation is
normally carried out by reclaimers, dozers etc. and thereby, large amount of fine coal
dust becomes airborne. The crushed processed coal is conveyed to the coal bunkers
with overhead conveyor belts and at transfer points coal dust becomes air borne
causing fugitive emissions.

Dust emission is mostly of fugitive type and necessitates installation of close
conveyor system along with suitable dust trapping/control (dust suppression /dust
extraction) facility at various transfer points. At coal stack yard, to prevent dust
emission due to wind erosion, frequent spraying of water is recommended. This also
prevents spot fires.

Coal Crusher & Bunkers

Coal is crushed in two phases, i.e. primary and secondary crushers to obtain the
required size of coal for proper combustion. The main pollutant emitted in the
crushing and its storage process is fine coal dust (suspended particulate matter).
Though crushing operation is not a continuous one, but during its operation, large
amount of coal dust is generated which will spread in the vicinity.

For fine dust control, bag filters have been successfully tried in similar operations.
Better efficient dry collection system is provided and shall prove to be long term cost
effective because of possibility of coal recovery in the process.

Boiler

As a result of pulverized coal combustion in the boiler furnace, fly ash is generated
along with oxides of Sulphur and nitrogen. The 5(» emission rate will be governed
by the quality of coal with respect to its Sulphur content, while the fly ash in stack
flue gas would depend upon ash content of coal as well as performance efficiency of
ESPs. NOx emission will primarily depend on the furnace temperature, air to fuel
ratio thereby governing the oxygen supply for complete combustion and type of
burner technology.

Flue Gas

For high efficiency collection of fly ash from boiler flue gas, multiple field ESPs will
be provided having design efficiency about 99.95%. Although the control efficiency of
proposed ESPs are given as 99.95% (design specifications), the prescribed regulatory
standard for PM emission from proposed category of power plant (50 mg/Nm?;
99.95% control efficiency) has been considered for estimating PM emission from the

Effective from: 08-March-2013
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Thermal power plant and to represent worst case scenario of ground level impact.
Even with this approach, the predicted ground level impact of PM from the 4x350
MW units would be negligible.

As far as SO; is concerned, at present no control equipment for SO; has been
envisaged in view of low Sulphur content in Indian coal as well as the insignificant
impact prediction at ground level, which could be achieved through provision of
common twin flue stack of 275 m height for 4x350 MW units. However, as per the
revised notified norms of flue gas emission dated 07.12.2015, flue gas treatment for

5(h and other parameter to be provided to meet the emission standard

The NOx emissions would be controlled through dry low NOx (DLN) burner system
to comply the guidelines/stipulated norms,

The performance of ESPs depends considerably on resistivity of fly ash particles, SO,
content etc. in flue gas. The low sulfur high ash content Indigenous (Indian) coal
causes insufficient 5Oy and high variability in fly ash resistivity, which results in
lowering ESP efficiency. In view of this necessary provision shall be made/built-in
for flue gas pre-treatment with NH:depending on the requirement in the long run of
the project.

3.6 Fly Ash Handling System

Fly ash from the ESP hoppers will be removed pneumatically. Proper maintenance is

to be done at regular intervals to prevent fugitive emissions.

3.7 General Measures

The Fﬂlluwing air pollution control measures have been installed.

For minimizing the SPM levels in ambient air, use of high grade coal may be
advocated. The high grade coal will have higher calorific value and low ash
content compared to ordinary coal and thus it would minimize the investment on

Bag filter/ ESP.

Furnaces and boilers should be operated with proper air fuel ratio so that fuel
consumption is reduced and NOx emissions are minimized. Low NOx burners/

De-NOx system to be installed for further reduction in NOx emissions,

The stack is to be designed so as to take care of emergency release conditions, for

additional load of flue gas under boiler start up and shutdown periods,

All the internal roads are to be asphalted / concreted to reduce dust emissions due

to vehicular movement.

Effective from: 08-March-2013
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The combustion units shall at all times be maintained properly for obtaining
optimum efficiency and to ensure that the emission rates remain within the
standard.

Instruments for Continuous on line monitoring of flue gases for measuring the
levels of PM10, PM2.5, SOx, NOx, CO/CO;, O is being installed in the stack. Port
holes and sampling facilities have been provided at suitable locations as per
OSPCB/CPCB guidelines to enable stack monitoring by statutory

authorities/ environmental audit team as and when required through portable
instruments.

Ambient air quality w.r.t. PM10, PM2.5, SO2, NOx and CO/ CO;, Oy should be
regularly monitored at minimum 07 nos. of sampling locations around the project
site with one or two locations in upwind direction and more locations in
predominant downwind directions to delineate the impact from the project. The
identification of monitoring locations shall be done in consultation with the State
Pollution Control Board officials.

An electronic weather station for recording wind speed, wind direction,
temperature, relative humidity, and rainfall is to be installed in the project
premises.

The fugitive emissions of coal dust from coal storage facilities, from crushers and
at coal transfer points is being reduced by adopting suitable measures like bag
tilters / water sprinklers/fog system.

About 100 m wide green belt as proposed is to be develop all along the boundary
of proposed 4x350 MW power plant premises and township for attenuation of
fugitive emissions and noise abatement.

Personal protective devices such as dust filters, ear mulfs, safety shoes/gumboots,
HT resistive hand gloves etc. is to be provided to the workers to combat
occupational hazards.

41 Noise Environment

Manufacturers and suppliers of major equipments like compressors, turbines, and
generators to be asked to take required measures for minimizing the noise levels
generated by the machines i.e. using noise absorbing material for enclosures or using
appropriate design/technology for fabricating/assembling machines.

Effective from: 08-March-2013




GMR KAMALANGA ENERGY LIMITED GKEL

A TR (Reference Document/work instructions)
Title : ENVIRONMENT MANAGEMENT PLAN Rev.: 03

Document No.: | GKEL/27 /EHS/010 Page 14 of 34

The operators working in the high-noise areas, i.e. compressor, boiler houses,
blowers, generators, feed pumps, steam generation plant, turbo-generator etc. are to
be strictly instructed to use ear-muffs/ear-plugs.

The control room is designed to meet low noise levels with a provision for deep
windows and fire resistant doors.

Green belt is developing to attenuate noise and the extent of green belt shall be as per
CPCB guidelines.

4.2 Measures for Minimizing Impacts due to Vibrations

Low vibration generating machines/equipment is to be selected to meet international
standards and foundations are to be so designed to minimise vibrations and secured

properly.

Personnel working near the vibrating machinery in different units to be provided
with well-designed vibration resistant hand gloves/foot wares and suitable PPEs.

Vibration generating sources and their platforms is to be maintained properly to
minimize vibrations and related impacts.

I'raining of personnel is recommended to create awareness about the damaging
effects of vibrations,

5 Ash Management

Ash generation in large quantities is one of the major environmental concerns at
proposed coal based Thermal Power Plant, in view of its handling and management.
Actual generation of ash depends upon quality (ash content) of coal to be used at a
power station apart from its power generation capacity.

M/5 GKEL shall delineate suitable, site specific action plan for 100% utilization of fly
ash in accordance with the provisions given in MoEF notification on ash utilization.

5.1 Fly Ash Utilization

In view of Thermal power plant and to comply the requirement of 100% fly ash
utilization, M/s GKEL may explore the following fly ash utilization avenues:

As per the literature fly ash has been used in mass concrete at various dams and
hydraulic structures mainly due to development of higher strength at a later date as
compared to Portland cement.

Effective from: 08-March-2013
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Use of tly ash in the manufacture of precast concrete products such as masonry
blocks has been well established at various places in the country.

Fly ash can be used for manufacture of cement and the relevant standards have been
prescribed by IS1/BIS (Ref. IS No. 3812 - 1981 and [S 10154 Fly Ash 1980). The
cement manufactured fly ash can also be utilized in mass concrete construction in
dams and similar hydrology structures,

Fly ash can also be sintered to produce sintered fly ash which is an important light
weight aggregate for making structural concrete. It can also be used for a number of

other purposes such as :
i, In making bricks from clay type soils

1. As fine aggregate in mortar and concrete block

iii. As a filler in rubber, paint, bituminous concrete and bituminous products
iv. As a raw material for glass manufacturing
V. In soil stabilization
Vi, [n sand blasting in place of sand, for cleaning turbine blades
vii. As a filler layer under road pavements
viii, In oil well sealing
X, In the manufacture of aerated concrete
5.2 Possible Utilisation of Fly Ash

Fly ash can be utilized for many useful purposes. It could be categorized as follows ;

Category A Leading to low value products/Uses
Category B : Medium value products
Category C : High value products

For utilization of ash, it is essential to plan for dry fly ash collection system as part of
the project. In case of ash utilization is not reaching to 100%, the balance ash should
be disposed off using High Concentration Slurry Disposal (HCSD) technology. This
technology suggests preparation of ash slurry wherein the concentration is 70% by
weight (i.e. ash/water = 70/30). The high concentrated slurry so formed can be
transported to ash pond in the form of paste under high pressure through 125 mm
NB 9.52 mm thick M.S. seamless pipe line by piston diaphragm pumps.
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5.3 Brief Description of HCSD System

The dry fly ash collected in the ash silo will be fed to ash conditioner through rotary
feeder.

Rotary feeder controls the mass flow rate of dry fly ash.

The ash is moistened by adding little water (about 10% by weight) in the ash
conditioner

The moistened ash will be fed in to slurry mixing tank and thoroughly mixed with
water

The concentration of the ash slurry in the mixing tank would be about 70% by weight
(i.e. ash/water = 70/30)

The level of slurry in the ash slurry tank, flow of dry ash as well as water are required
to be monitored and maintained by providing necessary instruments in the control
system such as flow meter, density meter, etc.

The high concentrated slurry so formed would be transported to ash pond in the
form of paste under high pressure.

53 Advantages of HCSD System

Dense ash slurries use significantly less water than dilute slurries. Disposal of the ash
slurries to the dump yards through pipelines is safe reliable and devoid of spillage.
Rate of evaporation is quite high thereby promoting rapid consolidation of the slurry
layer. It forms a surface crust which is dust free.

6.0 Ash Pond Management

Ash pond is an essential requirement at project coal based thermal power station. The
pond size will depend upon quantum of ash generation the level of utilization. The
total area identified for ash pond can be divided into three parts/compartments. At
any given time one part shall be used for ash dumping while other two parts of ash
pond could be utilized for planting Bio-fuel trees & medicinal plants, plantation
corresponding to high rate transpiration system (HRTS) ete. which could also be
usetul for stabilization/reclamation of ash pond area on later date. One of the these
compartments could also be used for disposal of dry ash following ash mound (dry
compaction) technology. Fly ash disposed in dry form can later be utilized for any of
the above indicated purposes.

Effective from: 08-March-2013
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In case of 100% ash utilization/evacuation implemented at project, a major portion of
land earmarked for ash pond would remain vacant; hence a portion of it should be
used for construction of classifier slurry /sludge settling pond and Blowdown down
water retention pond (separately) with 7-10 day retention capacity.

7.1 Solid/Hazardous Waste Management

A record w.r.t quantity, quality and treatment/ management of solid /hazardous
waste shall be maintained by the environmental management cell at the project

The spent transformer oils, spent lubricants generated at proposed project shall be
handled /managed as per the norms prescribed in Hazardous waste (Management &
Handling) Rules 1989 as Amended in 2003, i.e. after obtaining necessary approval
from CPCB/OSPCH.

The waste oil/ spent oil likely to be generated from the proposed project is required
to be carefully handled and stored in an environment friendly manner. Such oil need
to be finally disposed off by way of sale to the processing units registered with the
Ministry of Environment & Forest, Govt. of India for its further processing and reuse.

All oily sludge generated from ETP must be disposed off through environmentally
compatible manner as per the prescribed Hazardous waste management rules,

7.2 Domestic Solid Waste

The domestic solid waste generated at proposed project including Township and
plant area shall be managed as per the MoEF Notification S.0. 908 (E) dated 25t
September 2000.

The domestic solid waste normally constitutes about 50% organic matter. This
material can be composted to yield the compost which can be used along with the
chemical fertilizer in the surrounding farms. Studies carried out by various
authorities have clearly shown that the yield that is obtained by using chemical
fertilizers along with compost is normally more than the yield obtained by the use of
chemical fertilizer alone. The progressive farmers will hence readily accept to utilize
the produced compost. The quantity of the compost produced is quite small as
compared to the anticipated demand and hence no problem is visualized in its sale.

Vi3 Sanitary Landfilling

Effective from: 08-March-2013
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8.1

The non-compostable material that will be removed from the township solid waste
will have to be disposed off. Similarly, if for some reasons the composting cannot be
carried out, the whole quantity will have to be landfilled. For the entire operation,
adequate land must be made available. These materials can be disposed off by using
sanitary landfilling,

In general, the process involves filling of low-lying land with refuse in such a manner
as to ensure the process to remain sanitary. Normally, after the material is deposited
at the site, it is spread, compacted and covered at the end of every days operation
with a layer of earth. The earth layer prevents the possibility of rats burrowing
through it, fly breeding etc. Sanitary landfilling is normally carried out in 3 ways:

1) Trench Method
1) Area Method
i)  Ramp Method

Trench method is normally used in the case of flat terrain or where the soil can be
easily excavated.

Area method is suitable for irregular or marshy waste land having a high level of
groundwater as in such cases excavation for the more orderly method of trench and
ramp types cannot be carried out.

Ramp method is commonly used in the case of flat or gently rolling areas.

Green Belt Development

With a view to attenuate air pollutants, to abatement of noise propagation from
power generation units and uptake of treated effluent to some extent, it is
recommended to develop a 100m wide green belt all along the periphery of project
site and 30-50m wide green belt in colony area from total 1158 (Approx.) Acre land of
project site, about 359 Acre land has been delineated in layout plan for proposed
green belt development. In addition to this, afforestation and bio-diversity
improvement programmes shall be undertaken in the surrounding villages.

As per CPCB guidelines for development of green belt, the project site and
surrounding study area falls in Eastern plain with dry sub-humid climate and
medium to deep black red and yellow soils (Dhenkanal district). The plant species
suitable for green belt development need to be selected based on the following
criteria:

¢ Fast growing

Effective from: 08-March-2013
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¢ Thick canopy cover

e Perennial and evergreen
e Large leaf area index

* High sink potential

8.2 Guidelines for plantation

The plant species identified for green belt development should be planted using
pitting technique. The pit size should be either 45 cm x 45 cm x 45 cm or 60 cm x 60
cm x 60 cm. Bigger pit size is preferred on marginal and poor quality soils. Soil
proposed to be used for filling the pit should be mixed with well decomposed farm
yard manure or sewage sludge at the rate of 2.5 kg (on dry weight basis) and 3.6 kg
(on dry weight basis) for 45 cm x 45 cm x 45 cm and 60 cm x 60 cm x 60 cm size pits
respectively. The filling of soils should be completed at least 5-10 days before the
actual plantation. Healthy seedlings of identified species should be planted in each
pit. Proper density of plants (about 1500 nos. per hectare) will require to be
maintained within the green belt.

8.3 Green Belt species at proposed GKEL-Thermal power plant

Keeping in view the nature of pollutants expected from power plant and pollution
attenuation coefficient of plants, the following plant species as per the CPCB
guidelines for development of green belt are short-listed for planting: revised with
LAI

1. Acacia nilotica (Babhul)

2 Acacia catechu (Khair)

3. Ailanthus excelsa (Maharukh)
4. Albizia lebbeck (Shiris)

5. Albizia procera (Safed shiris)
6. Azadirachta indica (Limba)

7. Bauhinia variegata (Kanchan)

8.  Calotropis gigantea (Rui)
9. Calotropis procera (Mandare)
10.  Cassia siamea (Sonmohor)

11.  Dalbergia sissoo (Shisham)
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12.  Dendrocalamus strictus. (Bamboo)
13.  Ficus benghalensis (Bara)
14.  Ficus hispida (Bhuiumbar)
15, Madhuca indica (Mahul)
16.  Pongamia pinnata (Karanji)
17.  Jatropha curcas
18.  Syzygium cumini (Jamun)
19, Tectona grandis (Sagwan)
20.  Terminalia arjuna (Anjan)
21.  Terminalia bellerica (Behada)
22.  Anono squamosa (Aata)
23.  Anacardium occidentalis (Kaju)
24.  Nerium oleander (kaniar)
25.  Cassia fistula (Sunari)
26.  Terminalia chebula (llarida)
27.  Lagerstroemia parviflora (Sena/Sidha)
28.  Hibiscus rosasinensis (Mandar)
29.  Psidium guayava (Pijuli)
30.  Moringa oleifera (Sajana)
3l.  Zizyphus Jujuba (Bara Koli)
32,  Aegle marmelos (Bela)
33, Ficus glomerata (Dimiri)
5.4 Avenue Plantation

Minimum of two rows of plants are required for plantation on roadside to minimize
the pollution effects. While planting, care should be taken to ensure that plants in
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second row fall in between the two plants of first row. The species suitable for
planting on road sides are listed below:

1. Acacia leucophloea (Hivar)
2. Acacia nilotica (Babhul)

3. Azadirachta indica (Limba)
4. Bauhinia variegata (Bahunia)
5. Cassia siamea (Casia)

6. Dalbergia sissoo (Shisham)
7. Dendrocalamus strictus (Bamboo)
8. Pongamia pinnata (Karanj)
9. Samanea saman (Rain tree)
10. Saraca indica (Ashoka)

11. Tamarindus indica (Chinch)

The planting arrangement should be based on optimal use of available land and
quantum of irrigation water and treated wastewater. A suitable budget to be
allocated for the green belt development.

9.0 Biological Environment

Development of green belt with carefully selected locally grown (endemic) plant
species is of prime importance due to their capacity to attenuate pollution impacts
and providing habitat to micro-fauna

While developing the green belt, trees of upper, middle and lower canopy foliage
shall be mixed and planted uniformly. Fruit bearing and ornamental trees shall also
be distributed randomly so as to attract avi-fauna for nesting and breeding in the
green belt area.

T'he combination of proposed green belt and large scale river water as well as rain
water storage reservoirs will provide new habitat for birds, aquatic fauna etc. and
improves microclimate of the region as per the past experience at similar project sites

Periodical assessment of status of terrestrial ecology in the project area including
species richness, dominance and diversity of flora and avifauna by an independent
agency would be useful in the long run
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The proposed large scale open surface water reservoir shall be properly fenced with
controlled entry points (for purely maintenance / recreation purposes) to prevent
accidental hazards

The possibility of fish culture may be explored in the proposed water storage
Teservoirs

10.0 Occupational Health

In view of the possible exposure of the operators to hydrocarbons and heat radiation
as well as high voltage electrical hazards at different work places, a properly
scheduled periodical diagnostic and health checkups shall be undertaken for the
employees, especially for operators and lower level workers engaged at critical work
places. If required, based on health records, suitable rotation of duties for workers
may be implemented at critical work zones.

Potential hazards, safety procedures, emergency measures etc. shall be displayed at
suitable locations at all workplaces to mitigate occupational hazards

Workers at different units may be trained properly to follow safety norms strictly to
prevent incidences/accidents, about the procedures to be followed under emergency
situations to minimize the intensity of impacts

Awareness programmes shall be conducted periodically for the workers regarding
occupational hazards, safety aspects, emergency preparedness and environmental
protection

Strict enforcement for use of personal safety and protective devices provided to them,
while they are on duty

11. Environmental Management System

The EMS shall be developed at project appropriately to obtain IMS governing
certification, which may also be indirectly useful for withstanding the current open
competition in global economic system. The EMS shall broadly include:

Effective from: 08-March-2013

Establishment and maintenance of documented environmental objectives and
targets at all relevant levels starting from quality assurance of feed /fuels, at each
relevant operation/function at individual utilities, off sites, power modules etc.
including environmental policy matters of the organization.

Allocating responsibilities at different levels for achieving the set objectives and
targets. In order to assess the performance of environmental management system,
periodical assessment studies by an independent agency would be highly useful.
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11.1 Post-project Environmental Monitoring
1111 Air Environment

Schemes for monitoring stack and ambient air quality shall be adopted. The ambient
air quality monitoring the ground level concentrations and fugitive emissions as per
CPCB/OSPCB guidelines/ Standards /Norms,

Continuous PM, 50,, NOx, CO/CO» and Hg analysers should be installed for all
flues of stack with data recorders/loggers in the central control room.

Regular monitoring of ground level concentrations of SPM, RPM, SO, NOx, be
carried out.

Following equipments are recommended to be procured by the project authorities for
implementing the above mentioned monitoring schemes:

RDS: (PM1(/ PM2.5)

Blower 1.0-1.5 m*/min capacity with adapter for
uniform suction through filter and a properly
calibrated manometer assembly for the
determination of flow rate through filter paper

Particle size separator A suitable/approved particle size separator
(cyclone/cascade impacter) shall be provide
for RPM measurement etc.)

Rotameter For gaseous sampling, calibrated rotameter (0-
5 LPM) for maintaining flow rate should be
provided

Main housing The main housing should be rectangular with

a stand of about 1.25 m height

502 Analyser (pulse fluorescence technique)

Range 0 - 100 ppm
Min. detectable limit 0.001 ppm
Accuracy + 2% of full scale
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Response 5 sec.
time 5 sec.

NOx Analyzer (chemiluminscence technique)

Range 0~ 100 ppm
Min. detectable limit 0.001 ppm
Accuracy + 2% of full scale
Response 5 sec
time 5 sec.

11.1.2 Noise Environment

Monitoring of the noise levels and exposure is essential to assess the effectiveness of
Environmental Management Plan implemented to reduce noise levels. A precision
digital sound level meter with octave bands and statistical analysis modules and
noise exposure meter may be procured for the same. Audiometric tests should be
conducted periodically for the employees working close to the high noise sources.

AMBIENT NOISE STANDARDS
AMBIENT NOISE STANDARDS Day time (in Night qime (in
(specified below) dBA) Leq dBA) Lieq
! Industrial 75.0 70.0
i Commercial 65.0 55.0
it Residential 55.0 45.0
iv Sensitive 50.0 40.0
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AMBIENT NOISE STANDARDS FOR AUTO MOBILES Noise|Value
(specified below) in dBA Leq
|
1 | Passenger or commercial vehicles upto 4 tonns 85.0
| Passenger or commercial vehicles above 4 tonns and upto 12 —
i :
tonns
iii | Passenger or commercial vehicles exceeding 12 tonns 91.0
11.1.3 Vibration Monitoring
Monitoring of the vibration levels is essential to assess the efficiency of maintenance
schedules and vibration prevention measures undertaken at major installations
A good quality vibration analyzer should be procured for this purpose. Audiometric
tests on workers are also helpful in monitoring the effectiveness of vibration
protection devices and of vibration abatement programmes. The examination should
be performed under the supervision of medical professionals.
12, Water Environment
121 Water Source
T'he source of water for this project has been identified as the Brahmani River which is
at a distance of 1.5 km from the project. The water is transported through a pipeline
and stored in an on-site reservoir which has a maximum capacity of 10 lakh m? within
the plant premises,
12,2 Water Consumption Utilization

The process for power generation system comprises of Boiler (steam generator),
Turbine with accessories, Generator unit, Transformer and equipment’s all arranged
to operate as complementary parts of a complete monolithic set. The super saturated
steam from the boilers of designated pressure and temperature drives the turbine
thereby converting thermal energy into mechanical energy, which in turn drives the
generator where mechanical energy is converted into electrical energy.

T'he raw water, betore entering the boiler, undergoes a pre-treatment process to
remove contaminants in the water and protect the boiler from corrosion, The stream
passes through a mechanical clarifier and compressor p/h in the process. The output
stream from the compressor is passed on to the boiler, while the stream arising from
the compression turbine is sent to a cooling water circuit.
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a) Industrial operations:
The raw water from the reservoir is utilised by various industrial processes as

follows:

* The raw water first undergoes treatment to remove contaminants in a Reverse
Osmosis (RO) plant.

* The treated water then passes through the de-mineralisation plant where the
effluent is stored in a neutralisation pit, after which it goes for further utilisation,

 This is then sent to the cooling water circuit as part of the CI' make-up.

¢ The treated water is then passed through the boiler for heating, in addition to
being used as fire water, oil area service water and for TG house washing,

* The effluent from the above mentioned processes are then treated in the oil or
industrial waste water treatment plants before being collected in the clean basin.

1) Domestic operations
The raw water from the reservoir, after under-going treatment, is also utilised for

domestic procedures as detailed below:

e The water is supplied to the nearby township and its associated facilities to serve
all the existing domestic needs. The water is then treated in a Sewage Water
I'reatment Plant that is present in the township.

» The water 1s also uhilised for the domestic workings in the plant and on-site. The
resultant contaminated water is treated in a domestic waste water treatment plant
and stored for further use in a Clean Water Basin.

¢) Green Belt Developments
To attenuate the impact of fugitive emissions, GKEL has developed a green belt along

the plant boundary, dust prone area and township. The clean water from the various
treatment plants is stored in a Clean Water Basin. This water is used for horticulture
purposes and is supplied in the form of road spray and through pipes.

12.3 Walter and waste walter treatment

a) Raw water treatment
The water entering the reservoir from the river undergoes pre-treatment to limit the

contamination entering the boiler and thus reducing risk of corrosion in all the
equipment. The water enters the Reverse Osmosis (RO) plant where salt-free water is
taken out from the raw water after the sand fltration. After degasification the water
is passed through the De-Mineralisation plant and stored in the D/M storage tank.

The DM Plant meets the requirement of the steam generator feed water make up,
Auxiliary Cooling water (ACW) system make-up with a total productive output of
2700 m? per day of DM water based on the steam generator feed water make up at 3
%0 MCR. There are three streams at the DM plant, each stream for an output of 78 m?

Effective from: 08-March-2013




GMR KAMALANGA ENERGY LIMITED GKEL

(Reference Document/work instructions)

Title :

ENVIRONMENT MANAGEMENT PLAN Rev.: 03

Document No.. | GKEL/27 /EHS/010 Page 27 of 34

/hr. Each stream of the DM pant consists of a strong acid cation unit, de-gasser
system, strong base anion unit and a mixed bed unit. Two activated carbon filters are
used for de-chlorination purposes and also used for removing traces of oil and
greases present in the DM plant influent. The DM water from the mixed based unit is
led to the DM water storage tanks (1 nos.) of capacity of 1000 m® each and is
transterred to the condensate storage tanks. The condensate storage tanks are sized to
meet the maximum requirement of DM water when the units are under start up.
Thereafter, the effluent is collected in a neutralization pit and, after necessary
treatment; clear water goes to the guard pond for further utilization.

b) Efftuent Treatment Plant (ETP):
The effluent treatment plant treats the industrial wastewater from the plant to satisfy

the required standard for each effluent stream. Treated effluent streams are taken to
the recycle waler pond in the sewage treatment station. The recycle water pond has
the capacity of 5000 m* and ensures 24 hours holding basin at maximum throughout
from each stream. The treated water is utilized in steam generation, dust suppression
in coal yard etc. One on-line monitoring equipment for continuous monitoring of
parameters like TSS, pH, temperature has been provided. The schematic flow for
wastewater treatment at the power plant is shown below:

O Recewing Pretreatment Aerated
Domestic Sump | Unis | lagoon -! Clarifier

Waslewaler

FloorWash from e Eﬂl'hl'
Plant Area i
® Recewing TP

Qity Wastes

proper disposal
frarn Ol | 4 - :
Storage Qily Sludge Sludge | | Thickened | sjudge Cake
Area

- | Filler Feed Dual Media

:: Sump 7| Filter

Slap Oil Slop Oil Biosludge LJ
Sump Tank — Sl.lmpu

A

Reuce

sump_ |7*| Separator Qily sludge for

l Surnp Thickener 51Udgf aump (Manual
Disposal)

ForRecycle & Reuse =

*

Legend

— Pmeeyt Lre
* Slop 04 Line

Fig. 5.2 : Schematic Flow sheet for Wastewater Treatment

The oily sludge from the separator is to be disposed at identified locations as per
OSPCB requirements. The backwash water from dual media filter can be reused after
settling for secondary purposes such as floor washing etc.
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¢) Coal Waste Water Treatment Plant
shall be re used in the dust suppression etc.
Schematic Flow diagram

d) Sewage treatment plant:
The average quantity of domestic sewage is 576 m*/d. Domestic sewage from the

plant is conveyed through closed drains to the sewage regulating pond, and then
pumped into the complete sets of equipment for sewage treatment conducting
biological contact oxidation treatment. The treated water is disinfected before
discharging into the central effluent monitoring basin. Two sets of domestic sewage
pumps of capacity 20 m*/h have been provided.

Another one set of STP having capacity of 211KLD is provided for township sewage.

e) Ash Pond decanted water recovery system:-

Effective from: 08-March-2013
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CONSERVATION AND CONTROL MEASURES:

*  Water and Wastewater are to be analyzed regularly for the following listed parameters
as per the general and specific standards for the thermal power plant and specific
discharge standards stipulated by the Orissa State Pollution Control Board.

pH

Suspended solids

Total dissolved solids (TDS)

Dissolved oxygen (DO)

Chemical oxygen demand (COD)

Biochemical oxygen demand (BOD)

Sulphide

Residual free chlorine

Oil and grease
Total ammonical nitrogen (NHs-N)

Bacteriological contamination

© O 0 0 0 O 0 © O O

* The Brahmani River, which serves as the source of raw water for the project, has been
identified to have sufficient supportive capacity at present for the plant. However, in
order to prevent any shortages in raw water supply, a rain water harvesting system is in
place to be maintained as an integral part of the project.

* Inaddibon to reuse and recycle of effluent water on site, conservation of raw water will
be practiced throughout the lifetime of the plant, thus mitigating waste water
generation.

* The large scale water reservoir will be properly fenced with controlled entry points (for
purely maintenance/recreation purposes) to prevent accidental hazards.

As per the design, 5 CoC has been considered for estimation of raw water requirement
and evaluation of water balance. However as per the baseline quality of the raw water,
there is possibility of higher CoC.

¢ Specific water consumption should be limited within 3.5m3/mw as per the MoEF &CC,
New Delhi vide notification dated 07.12.2015

MONITORING OF WATER QUALITY

Following locations for sampling are recommended:

Effect from: 08-Mar-2013
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* Inlet and outlet of water treatment plant

» Influent to wastewater treatment plant

» Treated effluent before disposal

* Inlets and outlets of individual stages of treatment

o Qutlet of tertiary treatment units
Daily analysis of influent and effluent of wastewater treatment plant is recommended.
Sampling and analysis of wastewater from individual treatment unit for relevant parameters
depending on type of treatment facility provided be carried out once a week.

Methods of sample collection and preservation should be as per prescribed methods of OSPCBE,
CPCB and MoFEF,

Methods prescribed in "Standard Methods for Examination of Water and Wastewater" prepared
and published jointly by American Public Health Association (APHA), American Water Works
Association (AWWA) and Water Pollution Control Federation (WPCF).

An independent laboratory with facilities for chemical analysis should be set up within the
premises for each stage of proposed project. The laboratory should have a provision for fume-
hood and a cold room. A separate air conditioned dust-proof room will be required for
installing analytical instruments. Following instruments may be procured:

Analytical precision balances 2
pl meters 2
Conductivity meter 1
Turbidity meter 1

lon analyzer for nitrate, sulphate and chloride 1

D.O. analyzer l
B.O.D. incubator 1
COD analyser I
Total organic carbon analyzer 1
UV/ VIS Spectro-photometer 1

Effect from: 08-Mar-2013
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Flame photometer 1
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Table 1.1 Wastewater Sources at GKEL-TPP

Sources of Wastewater Significant Treatment Proposed
Parameters

Condenser Cooling Total Dissolved This effluent will be routed to plant drain
Solids tank for diluting with other effluents before
(1000-1600mg /1) reuse and discharge to effluent channel

Demineralization Plant pHl (4 to 10) pH neutralization and mixing with other

TDS (2000 mg/1)

Filter Backwash Suspended Solids
Plant Service Water Oil and Grease
System Suspended Solids
Domestic Wastewaler BOD (200-250 mg/1)

from Colon
: TSS (300-450 mg /1)

effluents for onward disposal to effluent
channel

This will be routed to settlers. The overflow
after settling will be routed through drain for
disposal to effluent channel

The waste containing Oil and Grease will be
treated in oil separator and the treated
wastewater will be routed through drain for
further treatment

The waste containing high suspended solids
will be routed to settlers for removal of
suspended solids and the treated wastewater
will be pumped to plant drain tank for reuse

The waste will be treated in STP along with
power plant wastewater

Effect from: 08-Mar-2013
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Table 1.2 Wastewater Characteristics at GKEL-TPP

Sr.  Parameter Before After
No. Treatment Treatment
1. pH 5.5-9.0 6.5-8.5
2. Temp* - 38
3. Free Available Chlorine (mg/l) - 0.5
4. Suspended Solids (mg/1) 100-450 <100
5. Oil and Grease (mg/1) 50-500 <10
6. Copper (Total) (mg/I) 1-3 <]
7. lron (Total) (mg/1) 1-3 <]
8. Zinc(mg/l) 1-5 <1
9. Chromium (Total)* (mg/1) - -
10. Phosphate (mg/1) 5-10 2-3
11.  Other corrosion inhibiting B -
materialt®*)(mg/I)
12. BOD (mg/1) 250-350 <30
13. COD (mg/l) 450-600 200
14. TDS (mg/1) 500-2,000 1400-1600

* Not applicable in view of proposed closed / recirculating cooling system and no
discharge envisaged from proposed project

* Notenvisaged in view of proposed non-chromate based proprietary chemicals as

antiscaling/anticorrosion purpose (polyphosphatic based chemicals)

() OSPCB prescribed standards will be complied

Effect from: 08-Mar-2013
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Capital and recurring investment on environmental management plans

Recurring
S| Capital Investment till Investment for the
N[; Particulars September’ 2024 year 2024-25 till
(Rs. In Lakhs) September’2024
(Rs. In Lakhs)
1 | Water Pollution Control System 6328.86 15.27
2 | Air Pollution Control System 255011 263.65
Waste Management System
3 (Fly Ash, Solid waste, Hazard waste etc. & 7511.79 3415.72
Installation of Ash Brick making plant)
4 | Green Belt development 508.76 95.34
5 | Environmental Monitoring (Online & Manual) 195.84 43.05
Plant H keepi inkli Pl
6 ant Housekeeping & Water sprinkling on Plant 82 13 735.87
| Roads
7 | Environmental Studies /Consultancy Charges 1.65
8 | Statutory Fee (CTO/CTE etc.) - 0.00
4 Environmental Awareness Activities - ) 1.07
WED, WWD, Earth Day etc. ;
10 | Others (OHS & Fire management) 58.00 5.29
Total (Amount in Lakh Rs.) = 40186.48 4076.91

=



