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BEFORE THE NATIONAL GREEN TRIBUNAL
PRINCIPAL BENCH, NEW DELHI
Original Application No. 580/2022

IN THE MATTER OF: -

Mukesh Singh .Applicant(s)
VERSUS

State of Uttar Pradesh and Ors. ... Respondent(s)

ADDITIONAL AFFIDAVIT ON BEHALF OF RESPONDENT NO. 6 i.e.

THE MINISTRY OF ENVIRONMENT, FOREST AND CLIMATE
CHANGE

I Dr. A.K. Gupta S/o Shri Jagdish Prasad presently working as Scientist 'E” in
the Ministry of Environment, Forest & Climate Change (hereinafter referred to
as "MoEF&CC™), Regional Office, Lucknow, do hereby, in my official

capacity, solemnly affirm and state on oath as under-

1. Thot, I am acquainted with the Facts and clicunsiances o the Instail ciase

and duly competent to swear the present affidavit on behalf of the
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Ministry of Environment, Forest & Climate Change based on the official

records maintained therein,

It is humbly submitted that, all the averments made in the instant Ori ginal
Application are denied except those, which are specifically admitted

herein this Reply Affidavit,

It is humbly submitted that the present Additional Affidavit is being filed
in continuation to the previously filed affidavit in the instant matter. To
contextualize, the Environmental Clearance (hereinafter referred to as
"EC”) to the project “Khadia Opencast Coal Mine Expansion Project from
10 MTPA 1o 14 MTPA in an area of 1640 ha located in District
Sonebhadra (WP) and in Tehsil Singrauli, District Sidhi (MP) of M/s
Northem Coalfields Limited vide letter no. J- 11015/255/2006-1A-11 (M)
dated 23.03.2016. Subsequently, two Expansion ECs were granted to the
project vide letter dated 27.07.2022 and 07.02.2024. respectively. In
accordance with the Standard Operating Procedure (hereinafter referred
to as “S0P") established vide Office Memorandum dated 25.11.2022, the

Answering Respondent vide letter dated 13.09.2024 requested Regional

Office (hereinafier referred to as “RO™) of the Ministry at Lucknow to
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furnish a factual status report concerning the issues raised in the Ori ginal
Application, along with a condition wise compliance status report (s) for

the ECs associated with this project,

- It is humbly submitted that, pursuant to the Ministry’s letter dated

13.09.2024, the RO Lucknow conducted a site inspection on 27.11 2024
and 28.11.2024. Based on the said inspection, an inspection report
(hereinafier referred to as “IR™) was submitted to the Answering
Respondent vide letter dated 16.12.2024. The IR was examined within the
Ministry, and it was observed that several conditions of the EC were
reported as either ‘partially complied’ or ‘not complied’ by the Project
Proponent (hereinafter referred to as “PP"). Accordingly, vide letter dated
14.01.2025 the Answering Respondent directed the PP to submit a
clarification or an Action Taken Report (hereinafter referred to as “ATR™)

addressing the observed non-compliance within 30 days from the date of

issuance of the letter.,

. It is humbly submitted that in response to the Ministry’s letter dated

14.01.2025 the PP has submitted an ATR vide letter no.
NCL/KHD/GM/Min/Env/ECcompliance/2024-25/4711 dated
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14.02.2025. A copy of the ATR dated 14.02.2025 has been annexed

herewith as Annexre-R6/1.

- It is humbly submitted that in accordance with the Ministry’s SoP dated

25.11.2022, the Answering Respondent vide letter dated 19.02.2025
requested the RO Lucknow to review the ATR submitted by the PP and
accordingly submit an ATR Review Report. A copy of the letter dated

19.02.2025 has been annexed herewith as Annexure-R&/2.

. It is humbly submitted that in furtherance to Ministry's letter, the RO

Lucknow again conducted a site visit on 17-18 March 2025 and
subsequently submitted an ATR Review report vide letter no. IV /ENV
(UP/MINE-50/409/2016/19 dated 03.04,2025, A copy of the ATR
Review Report dated 03.04.2025 has been annexed herewith as

Annexure-R6/3,

. It is humbly submitted that the ATR review report dated 03.04.2025 was

examined within the Ministry and continued non- compliance have been

reported without much improvement in compliance status of some of the

major conditions. The continued non-compliance for EC conditions
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which are reported as ‘Partly Complied’/ ‘Not Complied’ are as follows:

iii.

Garland drain has not been cleaned and maintained. {Specific
Condition-xi of EC dated 23.03.2016 )

Green belt has not been developed as per the EC condition.
(Specific Condition-xx of EC dated 23.03.2016, Additional
Specific condition-iii, iv of EC dated 27.07.2022, (Standard
Candition g (ii) of EC dated 07.02.2024)

Greenbelt of adequate quality has not been developed on the OB
dump. (Specific Condition-xx, xxii of EC dated 23.03.2016,
(Standard Condition f(v)) of EC dated (07.02.2024)

Pucea road has not been constructed to control dust emissions
within the lease area. Three tier planation all along the major road
has not been developed. Management of OB dump is not up to the
mark. (Specific Condition- xxiv, xooviii, xxx, xxxi, xxxiii of EC
dated 23.03.2016, Specific condition-xxiv, Standard Condition f
(iii) of EC dated 07.02.2024)

Cleaner fuel has not been used in the dumpers/trucks. (Additional

Specific condition-ii of EC dated 27.07.2022, Specific condition-
xxviii of EC 7.02.2024)
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vi.  Status of Hazardous waste management such as oil containers, ETP
sludge, etc. is in deplorable state. Further, ETP sludge is being
dumped with OB without consulting with the UPPCB/CPCB.
(Additional Specific condition-x of EC dated 27.07.2022,
(Standard Condition a (vi)) of EC dated 07.02.2024)

vii.  Construction of the Rapid Loading System has not yet completed.
(Specific condition-i of EC dated 07.02.2024)

viii. NOC for expanded capacity has been made to the Central Ground
Water Authority. (Specific condition-v of EC dated 07.02.2024)

ix. Construction of the digital library has not yet completed. (Specific
condition-xxi of EC dated 07.02.2024)

X.  Solar-mediated light systems on the roads has not been provided.

(Specific condition-xxv of EC dated 07.02.2024)

9. It is humbly submitted that in view of the above-cited persisting partial/
non-compliance, the Answering Respondent vide letter no. 1A-L-
11011/51/2024-A dated 30.04.2025 issued a Show Cause Notice (SCN)
to the Project Proponent. A copy of the SCN dated 30.04.2025 has been

annexed herewith as Annexure- R6/4.
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10.1t is humbly submitted that, the present Additional Affidavit may kindly
be taken on record and inte consideration and the Hon'ble Tribunal may
pass appropriate Order(s), direction(s) as deemed fit and proper under the

facts and circumstances of the present case,

LIt is humbly submitted that, the Answering Respondent seeks leave to

make additional submissions, if required, during the course of the

/]( Lr
DEPONENT

L, the above named Deponent, do hereby verify that the contents of the shove

proceedings,

VERIFICATION

affidavit are true and correct to my knowledge as per the records of the answering
respondents. No part of it is false and nothing material has been concealed there

7L
from. Verified at Lucknow on this . [2 day of May,2025.




ANNEXURE R6/31 5

Ads Frhiosw THiReE
v A Morthern Coalfields Limited
o — Khadia Praject
7 & i SEmireme L umflan: i
"lﬂl THThEe "'_ T FwA A amlraicliery pf Cowd Indin T eeviter]

Difice of General Manager

= .
= Digrivear Frneliea @
' Lo B Lo oL U

uTAT- $TFAwAT, mﬂ:mp. - 1:; mﬂur, Dist. Sonebhadra (U.P.) Pin- 2312232
Phone: 05444- 232274, {FAX) 05446- 132274 Email: cgm.khd@gmail.com, website werw.ncicilin

Ref: NCL/KHD/GM/Min/Env/ EC compliance/2024-25/ H7I1I Date - IHjo2f2025

Ta,

Shri Pankaj Verma,

Scientist 'F'

Compliance E Monitoring Division-lA Dwision
Ministry of Environment, Forest & Climate Changs
indira Faryawaran Bhawan,

lor Bhag Road, New Delhi — 110003

Subject:- Submission of Clarifications / Action Taken Report against the Non-conformities observed
with respect to the Project "Expansion of Khadia Opencast coal mining project for increase in
production capacity from 14 MTPA to 15 MTPA (increase of 10% w.r.t. 10 MTPA] in land area of 1630
Ha by M5 Northern Coalfields Ltd. Located in the village Khadia, Tehsil Dudhi, District Sonebhadra
[Uttar Pradesh) & village Dudhichua, Tehsil- Singrauli, District- Singrauli (Madhya Pradesh)

Ref.:- [i] Your good office’s latter dated 14,01.7025 with F, No, 18-1-11011/51/2024-1A-1.

Respected Sir,

Khadia Opencast Project of M/s Northern Coalfields Limited {EC capacity 15 MTPA for coal production]
is in receipt of your good office’s letter dated 14.01.2025 with F. No, 1A-L-11011/51/2024-1A-1.

In pursuance with tha letter, please find enclosed herewith the clarificationy Carifications § Actlon
Taken Report against the Non-conformities observed with respect to the Project "Expansion of Khadia
Dpencast coal mining project for increase in production capacity from 14 MTPA ta 15 MTPA {increase
of 10% w.r.t. 10 MTPA} in land area of 1640 Ha by M/s Northern Coalfields Lid, Located in the village
Khadia, Tehsil Dudhi, District Sonebhadra (Uttar Pradesh) & village Dudhichua, Tehsil- Singrauli,
District- Singraull (Madhya Pradesh],

Yours Faithfully,
I\ 7

Een‘['[rg ar:-ager J

Khadia Area, MNCL
Copy to:- "{.n""-

1. Deputy Director General of Forests (C), Ministry of Environment, Forest and Climate Change,
Integrated Regional Office, Kendriya Bhawan, 5th Floar, Sector "H", Aliganj, Lucknow — 226020,
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2. The hember Secretary, Uitar Pradesh Folluzion Conten! Aoard, Building. Wo. 10- 129V bt Khand,

Gl Magar Lucknow-222010.
3. "he Membear safretary, Central Pallution Cantrol Bugrg, Parfvesh Bhawean, East Arun Magar, Delhi-

1100052
4 Gene-dl Mangger [Envirannent & Faresl], NCL Singraukl.




317

Northern Coalfields Limited
Ehadia Area

the P “Expansion of Khadia O t coa I ect for inc in ion

ca M increase of WLT, nd area of 1640 Ha

Mo Ifields Lo i will fa, Tehsil Dudhi rict

hadra will hiua il- i, District- Singrauli
[Madhya Pradesh]

! Emm_lian-::

1 | Garland drain has not been provided as per
the EC condition. (Specific Condition-xi af
EC dated 23.03.201E)

3 [ Dust mask has not been provided ta the |
workers. (Specific Condition-ad, xvii, awil, |

Proper drainage system has been provided by
khadia OCP. Currently about 14.9 KM of the
garland drain exists at Khadia OCP. Same has also
heenn mentoned in the monitoring repart
submitted by Regional Office, MoEF&CC,
Llucknow against the EC condition. All the
permanent drains are cemented (Shown as PiC -

1).

| However, some of the drains remain temporary

in nature and are built as the active mine dump
shifts in the course of mining.

Besides this, restoration work ie. cementing of
about 400 m retaining wall and drain is in process
and will be completed by June 2025, For the
purpose, a tender has already been floated and
copy of the relevant page of Notice Iwiting
Tender issued is enclosed herawith as Annexure-
A

| Dust Mask are regﬂl'af'l-.- -h_-eiﬁg :Jr_n;ded to the

workers, Details of the dust mask provided in

General Condition-ix of EC dated | current Financial year is as below.
21.03.2016, Standard Condition h (iii} of EC _
' dated 07.02.2024) 5l M. | Month | Dust Mask
issued to
wiorkers
|1 Agril 2024 | 940
2 [May2024 (917
|3 lusne 2024 B35
s |juiy2024 812
5 August 2024 | 748
6 Sept 2024 | 720 ]

10
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Green belt has not been developed as per
the EC condition. {Specific Conditipn-xx of
EC dated 23.03.2016, Additional [Specific
' condition-iii, iv of EC dated 27.07.2022,

[Standard Condition g (ii) of
07.02.2024)

EC dated

Personnel wear dust masks are shown in pic2. |
Green Belt at Overburden Dump:- |

17 Ocgber024__[920 | |

8 November 2024 | 870 i
19 December 2024 | 817 ‘
| 10 lanuary 2025 | B35 |

Copy of the issuance register is enclosed as
Annexure -8,

On overburden dump, plantation is regularly
being carried out through UP Farest Department,
Till date, plantation has been completed on
216.16 Ha of overburden dumps, In the FY 2025-
26, plantation on about 08 Ha overburden dump
is to be carried out, out of which 05 Ha shall be |
done through ICFRE, Dehradun and 03 Ha shall be
done through Renukoot Forest Division, UP
Forest Department, The work awarded to ICFRE,
Dehradun is for ecalogical restoration of the area.
(Copy of the work order issued o ICFRE and
request for Mol to UPFD are enclosed as
Annexure C D).

Green Belt at outside mine area:-

Green belt outside the project premises s being
done by M/s Northern Coalfields Limited. it is to
mention that in FY 2024-25, plantation has been
carried out in Renukoot Forest Department on
100 Ha

The executive agencies like Renukoot Forest
Department and Singaruli Forest Division are
specialised agencies for carrying out plantation
warks and species of plants are selected by them
based on the local area and geography of the
area.

In EY 2025-26, area of 100 Ha in UP and 270 Ha in

MP shall be carried out through UP Forest

Department and MPRVVN, Singraull respectively
and efforts shall be made for plantation of native
species with broad leaves and long life plants.

Green Belt along road side:-

As stated in the monitoring report, plantation is |

| required along the coal transportation road and |

<

11
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approach road, it is to state that an Mel has
been finalised with UP Forest Departmant for
planation besides newly constructed CC road and
mine boundary, wherever planation is required.

' The plantation will be carried out in FY 2025-26

monsoon. Copy of the Mol Signed s enciosed
herewith as Annexura-E,

pictures of various plantation sites are enclosed
aspic3to’.

| Further, it is pertinent to state here that as per

approved mining plan of 15 MTPA, out of total
1640 Ha lease hold area, planation will be done
in around 1378 Ha at the time of mine closure,
Cost of this plantation shall be borne by NCL.
Plantation is continuously being done as per
availability of finalised overburden dump and will
be continued.

Greenbelt has not been developed on the
08 dump. (Specific Condition-xxii of EC
dated 23.03.2018, (Standard Condition f
(v} of EC dated 07.02.2024)

On overburden dump, plantation is reguiarky
being carried out through UP Forest Department.
UP Forest department s a specialized agency far
the purpose of plantation and species of plants
are selected by them based on the local area and
geography of the area.

Till date, plantation has been completed on
216.16 Ha of overburden dumps. In the FY 2025-
26, plantation on about 08 Ha overburden dump
is to be carried out, out of which 05 Ha shall be
done through ICFRE, Dehradun and 03 Ha shall be
done through Renukoot Forest Division, up
Forest Department, The work awarded to ICFRE,
Dehradun i for ecological restoration of the area.

Picturet of various plantation sites on OB dump
are enclosed as pic 3 to 6.

As pointed out in the repart against condition no.
f (v} of EC dated 07.02.2024, it shall be ensured
that only native species shall be planted as
suggested.

Further, it is pertinent to state here that as per
approved mining plan of 15 MTPA, out of total
1640 Ha lease hold area, planation will be done
in arcund 1378 Ha at the time of mine closure.

12
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Cost of this plantatian shall be borne by MCL. |
plantation is continuously being done as per
availability of finalised overburden dump and will
be continued.

fucca road has not been constructed fo

contral dust emissions within the leass
area, Three tier planation all along the

major mad has not boen developed. |

Management of OB dump is not up to the
mark. {Specific Condition-ail, =xiv, wH i,
wox, wxal, wodil of EC dated 23.03.2016,
specific condition-xxiv, 5ta ndard Condition
f (iii} of EC dated 07.02.2024]

. For the purpose of three tier plantation along CC

Pucca roads have been :lweluped-at all the
permanent roads. Khadia OCP has constructed
cement Concrete Road of 6.61 KM Length within
the mine premises in order to reduce the dust
generation during transportation of coal with
date of completion as 31.10.2023. Further, 1.5
KM CC road has alsc been built for movemeant of
light vehicle, Photograph of the recently built CC
road Is enclosed herewith as Pic 8.

road, it is to state that an Mol has been finalised
with UP Forest Department for planation besides
newly constructed CC road and mine boundary,
wherever planation is required. The plantation
will be carried out in FY 2025-26 monsoon.

With regard to management of OB dump, it is to
state that Owverburden dumps are being

maintained scientifically with proper technical
and biclogical reclamation, For the purpose of
stability of the OB dump, a scientific study
conducted by M/fs CMPDIL, Ranchi is enclosed
herewith as Annexure-F,

Adequate steps to stop the dust emission
| from the CHP has not been undertaken,
(Specific Conditionsowi  of EC dated
23.03.2016)

A pointed out in the monitoring report for CHP
of 04 MTPA, a cyclone arrangement is in place far
the purpose of dust extraction. The CHP is
equipped with automatic sprinkler system at
receiving pits and closed conveying system along
with nozzles at transfer points.

Further, loading into the wagons is being done
through sila, which Is an eco-friendly technology
and is also suggested in the guidelines issued by
Central Polletion Control Board (CPCB) in the
name of “Inventorization of Railway Sidings and
Guidelines for their Environment Management”
and published on March 2015,

Photographs of the  Pollutian control
arrangement of CHP of 04 MTPA is enclosed
herewith as Pic 9 to 12 o

13
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Further effarts shall be taken for maintaining the
saMe,

Third party monitaring of the project has
not been conducted through the NABL !
accredited laboratory. (General Condition-
iii, iv of EC dated 23.03.2016)

Environment Laboratory, CMPDIL, Ranchi is NABL
accredited (certificote noTC-7470 msue date
16/12/2022).

The environment monitoring samples collected
at CMPDI, RI-6, Singrauli are sent to CMPDIL,
Ranchi laboratory for analysis.

The upgradation of CMPDIL, Ri-6, Singrauli lab

PPEs have not been provided to the
workers. (General Condition-x of EC dated
23.03.2016)

activity. Photographs of the personnel wearing
PPEs are enclosed herewith as pic 13 — 14,

Further, the copy of the issuance register
showing distribution of the PPEs is enclosed
herewith as Annewure - G,

PP has not advertise the EC as per the EC |

condition. [General Condition-xiii of EC |

dated 23.03.2016)

The EC of 14 MTPA, was granted on 23.03.2016.
However, the EC was uploaded by MoEF&CC on
30.03.2016 and NCL management came to know
about its grant only on 30.03.2016. Same can be
proved from the enclosed letter issued by GM
(Environment), NCL Singrauli {Enclosed as
Annexure-H}, Accordingly EC was adwvertised

within 07 waorking days Le. on 06 and 07 April |

2016, The detalls of the publication of
advertisement of EC are as belaw.

Newspaper Date of publicati
Dainik Jagran, Rewa 06.04.2016
Rashtriy Jagran, Varanasi  07.04,2016
Amar Ujala, Varanasi- O7.04.2016

Dainik Bhaskar, 5atna- 07.04.2016

10

Cleaner fuel has not been used in the

dumpers/trucks.  [Additional  Specific
condition-ii of EC dated 27.07.2022,
Specific  condition-xxviii of EC  dated
07.02.2024)

Khadia Praject is equipped with three nos. of |

| draglines, which are not only electricity driven

but also reduces truck mowement (which would
otherwise be required for transportation of
averburden).

Besides draglines, 06 nos. of shovel and 07 nos.
of drills are also electrical driven.

Besides, maximum of coal is being transported

| through Coal Handling Plants of 04 MTY and 06 |

14
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e

| Specific conditon-xuviii of EC dated 07.02.2024

MTY and are electricity driven, which also |
reduces truck movement [which  would
otherwise be required for transportation of coal
within mine premises). An RLS of 04 MTPA is
under construction,

For the purpose of cleaner fuel, a study for the
use of ‘XtraGreen Diesel” is under process at
Khadia OCP in collaboration with IDCL. Xtragreen
i an optimized combination having higher

Cetane Number for providing improved
performance by increasing the efficiency &
reducing the emission of vehicle. Copy of the
letter showing trial run to be conducted by M/s
Indian Oil Corporation Limited [IOCL) to explore
the possibility of using XtraGreen HSD in Khadia

mine to verify the emission efficiency and fuel
economy benefits is enclosed as Annexure-|.

states that, "PP shall explore at least 20% of the
averall fleet of dumpers / trucks / other vehicles
as electrical or CNG/NLG based transporation of
coal / OB etc”. Khadla Opencast Project has

applied for amendment of the sald condition to
MoEF&CC, New Delhi vide EC amendment
proposal no. IASUP/CMIN/SOOE97/2024.

The reasons for amendment sought are as below.
* As per the approved mining plan, this
project s already equipped with
adequate no. of HEMMs and there was no

additional provision for procurement of |

HEMBM,

« For the purpose of exploring the
possibility to deploy CNG/LNG/ electrical
dumpers /trucks/other vehicles in NCL, a
letter seeking availability of such vehicles
have been submitted on 06.08.2024 1o all
major Manufacturers and response of

thern are still awaited. (Copy of the letters

issued are encdosed herewith as /|

Annexure-J},

Installed CEQMS has not been connected |

to the SPCB and CPCB server. (Additional
| Specific  condition-vii of EC dated
2072022

CECOMS has been installed and has been
connected with CPCB and MPPCR server. Copy of
the mail received from CPCB for confirming that

the CEQMS has been integrated with RTDMS

TR

i
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portal of CPCB is enclosed herewith as Annexure
=K

Further, Connection has alsc been provided with
MPPCE website, Copy of the screenshot s
enclosed herewith as Annexure-L,

12

Adequate measure tor the management of
harardous waste, such as oil containers,
ETP sludge, etc. has nmot been taken,
further, ETP sludge is being dumped with
OB without consulting with the
UPPCB/CPCE. {Additional specific
condition-x of EC dated 27.07.2022,
[Standard Condition a (vi)) of EC dated
07.02.2024)

The spilled oil as observed during the monitoring
was due to recent lifting of burnt oil to auctioned
party. The same has been cleaned using lime as
per Hazardous and Other Wastes (Management

and Transboundary Movement] Rules, 2016, |

Current Picture of the site visited at the tme of

wvisit of MoEF&CT official is enclosed herewith as |

pie 15 & 16.

With regard to ETP sludge, it is hereby stated that .
as per Schedule-l of the Hazardous and Other |

Wastes  (Management
Movement) Rules, 2016, ‘“The inclusion of wastes
contained in this Schedule does not preclude the
use of Schedule 11 to demonstrate that the waste
iz not hazardous” [Copy enclosed as Annexure-
M} i.e. Use of Schedule-ll can be made to
demaonstrate that the waste is not hazardous.

Accordingly, a testing has been conducted for the
probable heavy metals which may be found in the
Coal Industry ETP sludge and all the metaks were
found below the limit provided in Schedule 1l of
Harardous and Other Wastes (Management and
Transhoundary Movement) Rules, 2016. Copy of
the sample report it enclosed herewith as
Annexure — M.

Further, after receipt of the letter dated
14,01.2025 from MoEFECC, New Delhi, a mail
has also been sent to premier institutes wiz.
ImIsnl, Dhanbad, IT-BHU Varanasi and TR,
Lucknow for enquiry about testing of ETP Sludge
as per Schedule-ll of the Hazardouws and Other
Wastes [Management and Transboundary

and Transboundary |

Movement) Rules, 2016. However, no reply has |

been received from any of the organisation. Copy
of the Mails sent are enclosed herewith as
Annexune-0.

13

been

Expenditure incurred under CER has not
provided. (Additional Specific

expenditure, required to be performed as |

2

16



conditbion-xii of EC dated 27.07.2022, | Corporate Enwironment Responsibility, are as

Standard Condition i ([iii} of EC dated | below.
07.02.2024)
Sl. | Nature of | Details of Expenditure |
Mo. | Activity to | activity incurred in
be performed | 2024-25 till
' performad Jan 2025
a5 per EC
datad
07v.02.2024
in FY 2024-
& 25--. - =
1 Sanitation | Deployment | 56,34.429
(Cleaning | of sweeping
of Public machines
Road) the purpose
of cleaning
of public
| road.
2 Roads Deployment | 57,70,699 | |
{Control of | of truck
road dust | mounted
due to fog cannons
public on public
transport) | roads. ==l
3 Plantation | Plant 1,98,600/-
in distribution
community | has been
i | Area done
Phatographs of the Operation of Road Sweeping
Machine and Truck Mounted fog cannons are
enclosed herewith as Pic 17 & 18.
Construction of the Rapid Loading System | Work order for construction of CHP/ RLS of 04 |
has not yet completed. (Specific condition- | MTPA capacity has been issued to M/fs 5 . K,
i of EC dated 07.02.2024) samanta & Co. Pvi. Ltd. On 08.01.2024 (Copy
enclosed as Annexure- P). Furthar, site handover
letter has been issued to M/s 5. K{Samanta & Co. |
PvL Ltd. On 15.03.2024, with date of start of |
work as 17.03.2024 (Copy enclosed as Q).
Currently the work is in progress and will be
completed by Feb 2026.
Further, an application has been submitted vide |
proposal no.  IA/UP/CMIN/SO9697/2024  for

amendment of EC conditions for extension of
timeline of completion of Rapid Loading System
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{04 MTPA) by February 2026 instead of |

| December 2024 as stipulated in EC conditions.

Sal nursery has not been set up by PP
[3pecific  condition-lv  of EC  dated
0702 . 2024)

In compliance of EC Condition of Khadia OCP, NCL
has invited offers for establishrment of Sal Nursery
from warious premier [Rsttubes wiz, Forest
Research Institute (FRI), Dehradun, Renukoot
Forest Division, Singaruli Forest Division, Madhya
Pradesh Rajya Van Vikash Nigam and Chhatisgarh
Rajya Van Vikas Nigam Limited vide letter did.
31.10.2023 and 17.01.2024 (Copy attached as
Annexure-R). The telephonic discussions were
made to pursue for submission of proposal for
development of Sal Nursery at Khadia project,
MCL,

Renukoot Forest Division has submitted the
proposal for development of Sal Nursery at
Khadia project, NCL. The response from other
premier institutes/organizations except DFO |
Renukoot is stll awaited.

The proposal submitted by DFD Renukoot for
development of Sal NMursery at Khadia project is
under scrutiny. The 5al Nursery dewvelopment

work at Khadia project will be taken-up during FY
2025-26,

NOC for expanded capacity has been made
to the Central Ground Water Authority.
(Specific  conditionv of EC dated
07.02.2024)

: approval efficer since 12.02.2025.

Application for NOC with expanded capacity has
been made on 19.03.2024 and application
verification has been completed on 22.03.2024.
The application is currently at the stage of
Application Processing and pending with

{The online screenshot of the application is
enclosed herewith as Annexure-5)

117

Wheel washing system and procurement of
electric vehicles has not been undertaken
by the PP. [Specific condition-vi of EC dated
07.02.2024)

on 18.08.2024 (Copy enclosed as Annexure-T),

| a tender has been floated on GeM portal vide

An LoA for wheel washing facility has been issusd

The work is In progress and will be completed in
February 2025,

With regard to deployment of Electrical Vehicle,

GeM ID Mo. GEM/2025/B/5827091 dated |

| 16.01.2025. The copy of the bid documents is |

18
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enclosed herewith as Annexure - U. The vehicles |
will be deployed by July 2025.

18

Compliance of the Standard Operating
Procedure [SoP) issued by CPCB regarding
the dumping of mine voids with fly ash has

not been provided. (Specific condition-svof |

EC dated 07.02.2024)}

Khadia OCP has sought amendment of EC
condition for exemption of this condition vide EC
amendment proposal no,

1A/UP/CMIN/S09657/2024,

The reason given for amendment are as below.

A study has been conducted by IM-BHU Varanasi
for  "Scientific study of fly  ash |
utilization/dumping/Mixing In the OB of the
running/active mines of Khadia Opencast Project
along with its viability and safety aspect of man
and machinery”

As per the study done by IIT-BHU, Varanasi
dumping of fly ash in active mine of Khadia OCP.
following conclusions were made:

*  Mixing of fly ash with overburden will
reduce the permeability of overall dump
material, leading to increase in the pore
water pressure and in-turn reduce the
factor of safety of dump

* As per the simulatbon carried out, it was
found that final dump slope will fall undar
unsafe category (FoS< 1.5) as per DGMS
guidelines in case of saturation level
beyond 25%.

*  Fly-ash will make the dump floar slippery
when contact with water and reduce the
movement of dumper and other HEMM, |
and hence its not suggestible to use fly
ash for HEMM roads within the mine.

* Highest conc. of toxic trace metal (Mg,
Mn and Ni) ranging upto 41.70 mg/1, 5.39
mg/land 0.45 mg/l respectively found in
the fly ash material, which will increase
the conc, of toxic trace material In the
surrounding area when this fly ash is
mixed with OB or dumped in the mine pit.

Bazed on the above facts, T BHU has concluded
that it is technically not feasible to dump the fly
ash in Mine dump due to geo mining conditians,
instability of dump during rainy season in present
candition, high stripping ratio and leaching
effects.

s

19
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| Copy of the report of ITBHU is enclosed
herewith as Annexure- Y,

13

20

‘Solar parks have not been developed.
(Specific condition-xvi of EC dated
07.02.2024)

specific Condition no. -XV| of the EC dated
07.02.2024 states that, "The Project Proponent
shall include development of solar parks, picnic
spot and sports compound in its Mine Closure
report. Further if possible, maximum possible
area of quarry shall be brought upto original
ground level and handover the lond to Project

| affected families.”

In this regard, it is to state that Khadia OCP is
envisaging expansion of Khadia OCP from 15
MTPA to 20 MTPA and provision of solar park has
bean made in Mining Plan and Mine Closure
Plan] of 20 MTPA. Mining Plan and Mine Tlosure
Plan) of 20 MTPA has been approved by NCL
Board. {Relevant pages of Mining Plan is enclosed
herewith as Annexure-X)

Data on the plan"r.-r;l}hnn of fruit-bearing
trees has not been provided. (Specific
condition-xviii of EC dated 07.02.2024)

EC dated 07.02.2024, the details of fruit bearing
| plants planted within Khadia OCP after grant of
| EC is as below,

5. No. | Name of No. of Plants
Species g

1, | Amila &00

2 Bel 100

3 [Amrud 100

4 lamun 200

5 Aarm 150 :

[ Mahua a00

7 Anar 100

Copy of the report submitted by Range Officer,
Renukoot Forest Division, UP Forest Department
is enclosed herewith as Annexure — Y for
reference.

Besides this, total 4500 fruit bearing plamt
saplings have been distributed among employees
| of Khadia OCP and nearby population (Copy of
| the supply order Is enclosed herewith as
| Annexure-Z). Detalls of the plants distributed are
as below.

In compliance of specific conditbon no. xvili of the ,

20
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Sl. No. | Name of Plants | Nos. of plants
| distributed

1200
GO0
ano
300
i 300
| 400
| 400

Mango
| Papita
Lemaon Kagji)
| Kathal

__.E.nar
Banana

Amla(Grafted) 00
ES Lichi k" 200
10 Guava{Allahabadi] | 300

1
2
3
%
| & lamun
6
7
8
9

11 | Bel 200

21 | Construction of the digital library has not
yel completed, (Specific condition-xxi of EC

dated 07.02,2024)

Digital lab/library has been set up in DAY Khadia
which is equipped with 02 Virtual Reality Device
with all the science practical materials to give
digital learning to students. It is pertinent to
mention that DAV Khadia is the resource schools
which shall cater to the needs of the local
students to enhance learming on science.,

Further, mail from Principle, DAY Khadia is
enclosed herewith as Annexure- AA. stating that
“The School shall provide all support towords
cotering to needs of acodemic excellence in
nearby areo students.”

| Solar-mediated light systems on the roads
has not been provided. [Specific condition-
xxv of EC dated 07.02.2024)

For the purpose of installation of solar light
system, an NOC has been applied to District
Administration for the purpose of carrying out
the work of solar mediated lights through
UPMEDA (Uttar Pradesh New and Renewable
Energy Development Agency). Copy of the
application made for NOC enclosaed as Annexure-
AR,

| Financial assistance shall be provided to LPNEDA

for the purpose of instaltation of Solar lights after
obtaining NOC and necessary approval. Financial

_ assistance shall be provided within 120 days.

23 | Bio-teilets in the study villages have not
been provided. |Specific condition-xxwi of

EC dated 07.02.2024)

For the purpose of establishment of bio-tollets,
proposal s under progress and need
assessment meeting with the local community
(Gram Pradhan) is held for understanding the
praper site selection so as to cater the mass at
large. The activity shall be completed by 120
days,

21
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Further, it is pertinent to mention here that
Khadia Opencast Project has constructed 05 nos.
of *Sulabh Sauchalaya’ as below.

5L No. | Location | Nes.

1 Shaktinagar Bus | 01 Mo.
stand
2 Ambedkar Nagar | 01 Mo,
Village

3 | Nimiatand Village 01 No,
q Khadia 'u'illiﬁq_ 02 nas,

24

Feasibility study for the utilization of fly ash

| with this mine has not been conducted.

{Specific condition-xxix of EC dated
07.02.2024)

& study has been conducted by IIT-BHU Varanasi |
for  "Scientific study of fly ash|
utilization/dumping/Mixing in the OB of the
running/active mines of Khadia Opencast Project
along with its viability and safety aspect of man
and machinery”

Copy enclosed as Annexure -V,

23

| Suitable action on the use of fly ash as an
' external dump in the mine as per the study
has not been taken. (Standard Condition f
{iv) of EC dated 07.02.2024)

Khadia OCP has sought amendment of EC
condition for exemption of this condition vide EC
amendmient propozal Mg,
LAUPCMIN/S09697/2024.

The reason given for amendment are as below.
A study has been conducted by HT-BHU Varanasi
for  "Scientific study of fly  ash
utilization/dumping/Mixing in the OB of the
running/active mines of Khadia Opencast Project
along with its viability and safety aspect of man
and machinery”

As per the study done by IIT-BHU, Varanasi
dumping of fly ash in active mine of Khadia OCP.
following conclusions were made:

*  Mixing of fiy ash with overburden will
reduce the permeability of overall dump
material, leading to increase in the pore |
water pressure and in-turn reduce the
factor of safety of dump

* Az per the simulation carried out, it was
found that final dump slope will fall under
unsafe category (FoS< 1.5) as per DGMS
guidelines in case of saturation level
beyvond 25%.

*  Fhy-ash will make the dump floor slippery
when contact with water and reduce the
movement of dumper and other HEMM,

22
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and hence its not suggestible to use fly
ash for HEMM roads within the mine.
= Highest conc. of toxic trace metal (Mg,
Mn and Ni) ranging upto 41.70 mg/l, 5.39
mgfland 0,45 mg/l respectively found in
' the fiy ash material, which will increase

mined with OB or dumped in the mine pit.

Based on the above facts, IIT BHU has concluded
that it is technically not feasible to dump the fiy
ash in Mine dump due to geo mining conditions,
instability of dump during rainy season in present
conditdon, high stripping ratio and leaching
effects.

Copy of the repart of IT-BHU is enclosed
| herewith as Annexure-V.

T

) ‘_’
Modal Officer {(Environment}
Khadia Area

s i
‘(ﬂhmr IMining)

Project Officer
Khadia Area Khadia Project

General Manager
Khadia Area

the conc. of toxic trace material in the |
surrounding area when this fly ash is

23
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Pictures in support of the clarifications / ATR submitted.

Pic 1:-
Drain Besides OB dump

Pic 2:-

Pic-3
Plantation on overburden dumps

Pic 5

Recent Plantation on overburden dumps

Pic-4
Plantation on overburden dumps

Pic 6

Plantation on overburden dumps

24
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Pic 7

Miyawaki Plantation done in Plain area

Pic9

Water Sprinkling at the CHP of 04 MTPA at
the time of unloading

Pic 8

Cement Concreting of the permanent
roads.

Pic 10

Cyclone attached with Crusher of CHP pf 04
MTPA

25



Pic 11

Closed conveying system with loading in rail
wagons through silo

Pic 13

Pic 12
Sprinkling at the time of unloading of coal
into railway wagons

Bk

e |
ey A3

Pic 14
Personnel Wearing PPEs

Pic 15
spilled oil during lifting has been cleaned.

Pic 16
Cleaning of the spilled oil during lifting with
all burnt oil under shed.

26



Pic 17

Deployment of Road Sweeping Machine on
public road

Pic 18
Deployment of truck mounted fog cannon
on public road

27
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Annexure-A
NORTHERN COALFIELDS LIMITED
(A Miniratna Company & Subsidiary of Coal India Limited)

OFFICE OF THE GENERAL MANAGER (KHADIA PROJECT)

Civil Engineering Department
P.O. Shaktinagar, DISTT. Sonebhadra (U.P.) 231222
Phone N0.05446-232274

E-mail: socivilkhdncl@gmail.com
WEB SITE: www.coalindiatenders.nic.in

NIT T3AT.: GM/KHD/C/24-25/ETN-28 fa=ieh: 03.02.2025

Notice Inviting Tender

1. Tenders are invited on-line under two part system on the website https://coalindiatenders.nic.in from the
eligible bidders having Digital Signature Certificate (DSC) issued from any agency authorized by Controller
of Certifying Authority (CCA), Govt. of India and which can be traced up to the chain of trust to the Root
Certificate of CCA, for the following work:

Estimated Cost ofWork Period of
Description of work Location (Including GST) EarnestRl\élt))ney (In Completion
(InRs.) ' (In Days)
Restoration , Repair &
Maintenance of Retaining
wall with drain along road Khadia
from OB Time Office tOpiect NCL 40192251.99 502500/ 120
Barrier No 1 at Khadia
Project.

(). For Site visit of location of work, the prospective bidder(s) may contact

Tender inviting authority

Sri A K Bansal, SO (C)
Contact No 9479713410

Contact Person(s)/Tender Dealing Officer(s)

Sri SM Wasif, PE (C)
Contact no. 9406963432

Sri Rohit Jain , Dy Mgr (C)
Contact no. 9406965028

2. Time Schedule of Tender:

Sl. Particulars Date Time
No

a. | Tender e-Publication date 03.02.2025 06:55 PM
b. | Document download start date 03.02.2025 06:55 PM
c. | Document download end date 19.02.2025 11:00 AM
d. | Bid Submission start date 04.02.2025 11:00 AM
e. | Bid submission end date 19.02.2025 11:00 AM
f. | Start date for seeking Clarification on-line 04.02.2025 11:00 AM
g. | Last date for seeking Clarification on-line 12.02.2025 11:00 AM
h. | Technical Bid (Cover I) opening date 20.02.2025 11:00 AM
i. | Price Bid (Cover Il) opening date FC): ge opened after finalisation of Part-1

Note: The auto extension of submission of bid shall be applicable as per details mentioned in clause No.14 of
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Annexure-C

ENVIRONMENT DIVISION
fAym

(m&h
(MRAFTSRETIUHH)

COAL INDIA LIMITED E-MAIL: cgmenv.cil@coalindia. in
(A Govt. of India Enterprise) TEL: 033-2324 6638
"COAL BHAWAN" FAX:033-2324 4232

PREMISES NO: 04, MAR. PLOT NO: AF-11I

ACTION AREA-IA, NEW TOWN, RAJHARHAT A Maharatna Company
KOLKATA-700156 (WB)

(An ISO 9001:2015, 1SO 50001:2018 & 1SO 14001:2015 Certified Company)

m 14 June 2024

WEBSITE: www.coalindi.in
CIN:L23109WBI1973G0I028844

Ref: CILENVIWO/ £ 145 [ .

To

Centre of Excellence, Sustainable Land Management
Indian Council of Forestry Research and Education, Debradun

Kind Attention: Shri Sanjecv Kumar, Scientist-E, CoE-SLM. ICFRE

Sub: Work Order for “Standardization of Package and Practices for Eco-rehabilitation of Degraded Coal
Mines Falling under Different Agro-climatic Zones of India through Forestry Interventions™,

Ref: Proposal from Centre of Excellence on Sustainable Land Management (CoE-SLM), Indian Council of
Forestry Research and Education (ICFRE ), Dehradun regarding eco-restoration of degraded mined out areas in
Coal India Limited and its Subsidiaries received vide email dated 14.03.2024 (Enclosed Annexure 1)

Sir,

Authority agreed to your offer for carrying out the assignment for “Standardization of Package and
Practices for Eco-rehabilitation of Degraded Coal Mines Falling under Different Agro-climatic Zones of India
through Forestry Interventions™ with total project cost of Rs 24,44 08 680 (inclusive of 18% GST)
Year wise project cost break up is as below-

1
':'. Head 1" Year 2" Year 3 "“*Year 4™ Year 5" Year Total
A ‘m 3,88,31,000 | 4,99,08,000 | 5,27,51,000 3,31,68,000 ] 2,64 68,000 | 20,11,26,000

inteectial | 1200000 | 1200000 | 1200000 | 1200000 | 1200000 | 6000000
GST(18%) | 7205580 | 91,99440 | 97,11,180 61,86,240 49,80,240 ‘V__s,_n,sz.eg;o_"_'
Totsl | 4,72,36,580 | 6,03,07,440 | 6,36,62,180 | 4,554,240 | 3,26,48,240 | 24,44,08,680

Scope of Work:
1. Study the extent of degradation in the proposed sites (three sites in each agro-climatic zone)
- techno-scientific improvisations in top-soil management to facilitate conservation and
wtilization of the top soils for biological rehabilitation of mined over areas and overburden dumps
3. Developing agro-climatic zone specific models for eco-rehabilitation of the mined over areas in ditferens

representative locations of Coal India Limited. |
4, Suppon capacity building of the concerned personnel of Environment Management Umts of subsidiaries
of Coal India Ltd. in eco-restoration techniques by way of association with the project activities

Developing RS-GIS based land degradation and eco-rehabilitation monionng model
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. Other relevant points related 1o the proposed study

Study Area: 39 sites in 13 agro-climatic zones falling under 8 states under which coal mines of CIL are lying (As
per enclosed Annexure-2), (S Ha area to be restored per site). As per availability of land modification in area/ site
if required shall be made.

List of 39 sites in CIL will be communicated after acceptance of work order from ICFRE

Duration of Project - 5 Years
Deliverables & Timeline:

I. Annual submission of Interim reports and utilization centificate of funds as proposed

2. Submission of soft copy of draft reports within 15 days after completion of project.

1. Submission of Soft copy and ten set of hard copies of final report within 5 days of approved draft
4. Accepting Authority GM (Env) CIL Kolkan

Payment Terms:
L ”%of!hewnllmownoflhemmcwmadvmoebeforethecmnmemcmcnloflhepro)mmu

acceptance of order,

i 15% of the total amount of above project cost afier completion of activities mentioned up to 2™ year of Work
Plan and submission of interim report of work and utilization certificate of previous payments.

i, 15% of the total amount of above project cost afier completion of activities mentioned up to 3 year of Work
Plan and submission of interim report of work and utilization certificate.

iv. 20 % of the total amount of above project cost afier completion of all the activities and submission of final

report at the end of " Year.

Acceptance of Work Order:
Letter of acceptance of Work Order should be communicated to CIL within 7 days of receipt of Work Order,

?’;’mtrm ECL/BCCL/CCUMCUNCL/SECL/WCL
2. ED(Coordination), CIL
3. TS DXT), ClL

4. GM (NEC)

5. GM (Env), ECL/BCCL/CCL/MCLNCLSECL/WCL
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Annexure-D
Afé sredega fafies o ™ Northern Coalfields Limited
(forftea o, u_:__; Sz (A Miniratna Company)
e giEm fafirds oft aepadt =) E (A subsidiary of Coal India Limited)
i o E oA

@+ fAWTT / Forest Department

CiIN- U101 02ZMP1885G01003160
fied ©

vz Rt wifere, foen- n.u. fir 486889 | Post- Singrauli Colliery, Distt- Singrauli, M.P. PIN-488889
Phone; 07805 266615, (FAX) 266652, email: gmiorest.ncibcoalindia.in website - www.nclcilin

st et T oA 2025 9 G L - i -04.01.2025

AW IAT TE - 231217,
i .- Plantation& its subsequent maintenance including Gap & Miyawaki Plantation along with
Grassing on OB dumps for the Year 2025-26 at NCL.
WA,
NCL projects located in Madhya Pradesh have finalized the following targets of Plantation/Miyawaki/Gap
Plantation works to be carried out during the monseon seasan of the year 2025-26:-
A. Plantation of OB and Plain Area during FY 2025-26:

Project | Plantation on Overburden Dumps | Plantation in Plain Areas & | Total No.
with CPWICPT Road side with Fencing/CPT | of Plants
L e ———————————————————————— —————————————————— Ei.u.l- - ——————————
Area (Ha) | No.of Plants Area (Ha.) | No. of Plants
M el __@EELM!HL =" @,Eﬁ[ﬂ.‘rfﬂn. ) |
Bina 26 {Int.) E5000 0 0 B5000
Khadia I0(Ext) | 7500 | 0 0 7500
Dudhichua 15{Int) 37RO ' 0 0 7500 |
Krishnashila 05 {InL.) 12500 j 0 0 12500
Total (UP) 49 12250 | 0 0 122500
"B. Miyawaki Plantation Target of the year 2025-26:-
Project Area in Ha, Total No. of Plants @35000 /Ha, |
Bina 10 35000
Kakri D55 19250
Total (UF) 155 l 54250
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T, - - Morth Coalfields Limited
At St fiftds ~ (€} Northem Coalfields Li

(e o e {A Miniratna Company)
i gfeem fafds 1 st 3o : {A subsidiary of Coal India Limited)
vl ok
(2

g+ fwm | Forest Department

CIN- U010 2ZMP1985G 0003160
150 14001 rtified

utee-firiiref wifeod. - fv!ﬁm'raﬁ:m ftr 486889 / Post- Singrauli Colliery, Distt- Singrauli, M.P. PIN-186889
Phane: 07805 266615, (FAX) 266651, email: gmforest.nclicoalindia.in website . woww, neleilin

T
C. Gap Plantation Target of the year 2025-26:-
Project Area in Ha.

[ ¥t | 262 |

It is requested to kindly submit detailed proposal in shape of a draft Mol including Terms and Conditions

as well as detailed year wise estimates of the aforesaid plantation works in 2025-26 and subsequent

maintenance woiks during next four years period showing clearty all the items of works/expendiures
inchuding all the fencing materials for the areas suitable for plantation works. Proper documents related o
rates of fencing, seeds etc. material procurements shall require fo be attached with the estimates.

Maps for the proposed plantation sites are enclosed for necessary action. While preparing the aforesaid
proposal, the following points are ko be kept in mind-

1. On overburden dumps, suitable native species (endemic species should be given priority) including
fruit bearing species and Sal plantation & bambea, suitable species of medicinal values like Neem,
Karanj efc. are to be planted depending upon local site condiions shall be planted which efficiently
bind the loose soils. OB dumps shall be stabilized by making terraces of proper sizes and these
terraces are to be further reinforced with pebbles, stones and by planting suitable grass speces.

2. Plantation areas are to be secured through proper fencing arrangement like Barbed Wire Fencing
{BWF) or Cattle Proof Trench (CPT) or Cattle Proof Wall {CPW) as per the local site requirements.

3. Provisions for providing appropriate safety gears (Helmets, Safety Shoes etc.) for the safety of
labours working in plantation areas located inside coal mines should be made in the estimates.
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MNorthern Coalfields Limited

{A Miniratna Company)
(A subsidiary of Coal India Limited)

@ faum /1 Forest Department
CIN- U10102MP 1986601003160
An IS0 8001 1504 erti
T fereidrel wifevdt, foran- fitdtelt mw. f 486889 / Post- Singraull Colliery, Distt- Singraull, M.P. PIN-486389

Phone: 7805 2166615, (FAX) 266652, email: gmiorest.ncificoalindia.in website : www.nclcilin
- e ee—— — e ———— e = e

=, e

This may be taken as preliminary call to Renukoot Forest Division, the Govt. of UP for submission of their
offer to the MCL, The proposal & estimate, as submitted by you, shall be considered and decided by the
NCL. The final work order will be issued only after the competent approval. No financial hability shall
accrue to the NCL as result of the present call for offer.

In case, the proposal & estimate of Renukoot Forest Division is accorded approval, Renukoot Forest
Division shall be required to execute a Moll for the period from 2025-26 to 2029-30 (plantation works in
2025-26 and maintenance works during next four years from 2026-27 to 2029-30).

You may kindly submit the required draft Mol including estimates as earliest.

Encl.: As above
C——,’Z——F—‘-J
ﬂﬁ{fﬁ (ratareor v =),
iy S
L I| ||-' ﬂ#
wfafaf

1 T (A afrareT F AT, v g
2 wErTE (i, fi, afE, w3 vy i) stae e i |
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342 Annexure-E

A Ferfreag i
Eﬁﬂrqﬂ:ﬂ-ﬂ Faa | T | BT Northern Coalfields Limited
ST : | & ] Khadia Project
1: FOy \ l:__,mﬂ'_' | i i Mimliaiin i "‘l“‘l-:l'l .
Dt gt Bty ﬂm!‘ﬂ:ﬂ : i & aheiidrary 1t wual mwlia |l

Office of General Manager
]

e
o pard
fr:.u.;) (:lﬂ"l
= e o8 = e g
f v S

Pifs DER DA s LN LG

g s L, 1k L & s 1 A pilifiacd 0 sl
B jm- 331222

TR, SR, T TN (35, ., T - 231222/ Fhana-Shakiinagns, Dist, Sumebhiaea (1P} 7Y
— Phime: S804 AT (1 AN I540- 232274 Famail: cgm. khdigmail.coms, 7
KHD' Mining / Env / Plantation /24-25 1% | ©
T,
The Divisional Forest Officer
Renukoot Forest Division
st - Sonehhadra (L F-231207

il W iy e

[t I:‘_i,llh':u., F":H:@c':_--'

Sub: - Work order for 3 tier plantation along newly eonstructed CC Road and mine boundary

[dear Sir,

Enclosed please find herewith the original copy of vemorandum of Understanding (Maoll)
executed besween the Khadia Project NCL and the Renukoot Forest Division for the plantaton
works to be carried out st Khadia Project besides newly constructed CC Road and mine

boundary .

As per the Moll, plantation targets on newly constructed Cement Conerete Road and mme
houndary and financial provisions are as follows:

SI. Mo. " Area of Plantation | No. of Plants Total cost of plantation work
H _ 1 S | | including maintenance
E ~ 28Ha | 1750 _ (TSN -

It |5 requested 1o commenee plantation work as per the terms and conditions of enclosed Mol 1t
is further requested that saplings (o be plamed ghould only include mative species with plants of

hroader leaves and long life,
Yours Tarthiully .

N g
e
Genedd S Handger
!~I.I1.|-.'I|-| A, MU
Copy 1o; =¥
(1) The Cieneral Manager (Fnvironment & Forest), N, Sing el :
(2) Stalt Officer {Minimg j. Khocdia Arca
(3] AFM. K hacdia Area
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MEMORANDUM OF UNDERSTANDING (Moll) BETWEEN NORTHERN
COALFIELDS LIMITED KHADIA PROJECT AND FOREST DEPARTMENT
RENUKOOT DIVISION, GOVERNMENT OF UTTAR PRADESH FOR YEARS
2024-25 o 2027-28 FOR C.C. ROAD PLANTATION WORKS (ADVANCE
WORKS, PLANTING WORKS AND SUBSEQUENT TWO YEARS
MAINTENANCE) IN KHADIA PROJECT NCL

[

(it The word ‘Company’ hereinafter shall mean, for the purpose of _lhj5
Memorandum of Understanding (MolJ), the Northemn Coalfields Limited (NCL
KHADIA PROJECT) (A Project of M/s Northern Coalfields Limited) having its
registered office at P.O, Shaktinagar, District Sonebhadra, UL.F. represented by
General Manager, Khadia Area, NCL or his authorized representative or any other
person deputed on his behalf for carrying out all or any of the provisions of this
MaolJ,

(i1) The word ‘Department’ hereinafter shall mean, for the purpose of this MOLU,
the Department of Forest, Government of Uttar Pradesh represented by the
Divisional Forest Officer (DFO), Renukcot Forest Division or his authorized
representative or any other person deputed on his behalf for carrying out all or any
of the provisions of this Mol.

The Department shall carry out plantation works on Company’s acquired’ leased
{purchased/transferred lands of various types viz. tenancy lands, Governmeni
revenue lands, forest lands ete., with professional expertise, as per the details of
works along with terms and conditions and other provisions of this MOLUL. On
NCL's side, the Environmental Officer of the Khadia project shall be Nodal
Officer for carrying out day to day activities as per this Moll, whereas General
Managers, Khadia Projects shall be Officers-in-Charge who shall be overall
responsible for implementation of the provisions of this MolJ,

The Department as well as the Company shall always exercise due precautions for
ensuring safety of human lives and properties involved in the plantation activities
undertaken by the Department. The GM Khadia project and the DFO, Renukoot
shall abide by the legally and technically appropriate advices, as tendered by either
officials for the safety of human lives and properties involved in the piantation
activities, During the entire period of this Moll, the plantation sites shall be
“closed sites”, which means that any activity other than plantation and forestry
related activities shall not be allowed in the plantation site.

(@
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its causes shall be investigated under the statulory

In case of any accident, _
hilities of the concerned

framework of the mine. Based on its findings, the responsi
officials of the Department or/ and the Company shall be fixed by tfm statutory
body. After this, all the consequential liabilities {including compensation etc.), as
per the concerned provisions of the Workmen's Compensation AcL 1923 and
related laws, shall be bome by the Departiment or the Company as the case may he.

The Department shall carry out all the plantation activities while jﬂbﬁ'ﬂﬂ"iﬂg all
related laws, rules, regulations and statutory orders applicable to the site and nature
of work which has been issued in connection with such site and nature of work hy

the Government of Uttar Pradesh, the Government of India and NCL.

The Company shall furnish o the DFO, Renukoot Forest Division the relevant
details of the lands to be covered under the plantation works along with its maps,
Various items of plantation works and their rates shown in the enclosed annexures
of this MolJ have been finalized on the basis of site specific scheme/estimate of the
plantation works submitted by the DFO, Renukoot Forest Division. Following

works are stipulated:-

1. Advance soil works - Nursery related works and all site preparation works
{to be carried out during 15.02.2025 to 30.06.2025).

2. Planting works —Planting during monsoon season of 2025 and its

subsequent aftercare works including protection and maintenance (to be

carried out up-to 31.03.2026)

|* year maintenance works-  Aftercare works including 30% causality

replacements and protection works (to be carried out during 01.04.2026 to

31.03.2027)

4, 2" year maintenance works- Aftercare works including 20% causality
replacements and protection works (to be carried out during 01.04.2027 10
31.03.2028)

Lad

Six months to twelve months old (polythene) plants shall be used for plantation
works by the Department. Mixed Plamation species for planting shall be selected
by concerned range forest officer with the consultation of SDO Pipari and DFO
Renukoot as per the local site conditions. The selection of species shall also be
guided by the opinion of the local villagers with a appropriate blend of fast
growing species naturally growing in those areas, fruit bearing trees and trees of
commercial value. In no case, however, a particular species shall constitute more
than 30% of the total plantation in a particular area.

ol
L*}-ﬂf
e w1 v %:}
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Ihe Department and the Company shall comply with the

38

i

following schedule of

loimt Inspections and verifications of the concermed plantation works to be done
jointly by the concerned nominated officials of the Department and the NCL:

N, | Joint Inspection

| Tentative date of |

5 Cits Completion |

I* Joint Inspection -
| Venfication of Advance Works
| 2™ Joint Inspection -
| Verification of Planting Works

Verification of 1" vear maintenance works
| Verification of 2™ vear maintenance works

Verification of 2" year maintenance works
(full works) including 10(F% enumeration of
| planted saplings at the time of handing over of
plantation works by the Department to
Company

0 June, 2025

3™ Joint Inspection — - 15" October, 2026

4™ Joint Inspection — | 15™ October , 2027 |

5™ and final Joint Inspection - 31" March , 2028

15" October, 2025 |

10.

(1) In the joint inspections and verification of the plantation works in the concemed
projects, two officials of the concermmed projects, preferably Environmental
Officers! Survey Officers! Civil Engineers, as nominated by the General Managers
Khadia Project shall participate from the NCL side whereas the concerned Range
Forest Officer of Renukoot Forest Division as nominated by the DFO, Renukoot
shall participate from the Department side. The joint inspection reports shall be
signed immediately by the aforesaid officials from both the side who have carried
out the joint inspections and later on shall be countersigned by the concerned Chief
General Managers / General Managers of the projects. The DFO Renukoot and the
COMs/GMs of the concemned projects shall be responsible for carrying out all the

stipulated joint inspections within the stipulated time limit.

{ii) In case of any dispute in the process / result of the joint inspections of the
plantation works in the concemed projects, The DFO, Renukoot and the

."ll 3
o h

i
| Fand

g
g T (\ ——
EFI% ;.: e E-:.._,JT "_f_:g; _{:EE‘_E "E:_-
*!f.'f!-‘r“'“"- L20ue ) 'aﬁnnrai_hlanager

—

1.

Khadia Area




346 4

COMs/GMs of the concemed projects shall within 15 days, Eﬁ[‘!l' mulElﬁl
consuliation and consent, carry out joint inspections by another team ol superor
officers different from those officials earlier nominated for joint inspections. The
results | lindings of this team shall be binding on both the parties.

11, Payment Scheduled and submission of expenditure Bills/details: Fund shall be

released (through Cheques or Demand Draft as the case may be) by the Chiel

General Managers/General Managers of the Khadia project in installments as per

the following schedule. subject to submission of physical and financial details of

completed works by the Department:-
Note- After the utilization of 80% of the budget released for afforestation
activity, utilization certificate will be submitted by DFO for demand of next
work. Remaining 20% budget will be utilized and final utilization of 100%
budget will be submitted afterwards.

a. 1* Installment-  As “Advance Fund” equal to 100% of the total amount
estimated for the “Advance Soil Works” component will be released on
issue of work order in 2025.

b. 2" Installment- As “Advance Fund” equal to 80% of the total amount
estimated for ‘Planting Works" component as per approved scheme will be
released by 15® July, 2025 on receipt of 1* joint inspection/verification
report of “Advance works™ subject to submission of physical and financial
details of “Advance work™.

¢. 3" Installment-  An amount equal to 20% of the total amount estimated
for ‘Planting Works' component will be released by 15" October, 2025 on
receipt of 2™ Joint inspection report subject to submission of physical and
financial details of ‘Planting Works' and on adjustment of previous
advances paid to the Department,

d. 4" Installment-  An amount equal to 80% of the total amount estimated

for *1" year maintenance works® shall be released by 15® April, 2026 on
adjustment of previous installments paid to the Department.

e 5 Installment-  An amount equal to 20% of the total amount estimated for
*1* vear maintenance works® shall be released by 1% November, 2026 after
submission of 3™ Joint inspection report and on adjustment of previous
installments paid to the Departiment.

f. 6" Installment-  An amount equal to 80% of the total amount estimated

A

n:il n"-'l m THIIL‘ aia
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adjustment of previous installments paid to the Department.
g 07" Installment-  An amount equal to 20% of the total amounl cs{imatful
for *2* year maintenance works® shall be released by 15" of April,
2028 after submission of 4 and §" joint inspection report 1EHC|Uij_IHL1
results of 100 %  enumeration on the basis of which the minimum §ur"-'|1-'n|
percentage shall  have to be ensured) and on final adjustment of all the

previous advances/ installments paid to the Department. Proforma for
submission of Physical and financial details for release of subsequent
installments:
Yearof |Nos. of Plants|No.  of | Advance | Amount | Balance
Plantation | planted Installment | Amount spent Amount 10
Location | Nos, | as per | paid by the | against be adjusted
Clause 11 | Project as | paid from lh:&I
of the | Installment | installment | next
Mol (In Rs.) (InRs.) | installment
| - _ (In Rs.)
1 2 3 4 5 f 7
e OBD | |
 Plain | |

Adjustments, if any, from installments released shall be made from the subseguent

installments before their release to the Department.

The Department will ensure 80% survival of plants during the final joint inspection
before handing over of the plantation works to the Company and which shall
signify 100% success of plantation works.

“If survival of plants falls below 80% at the time of handing over of plants after
o vears of completion of plantation, proportionate deduction of amount paid
during Tp years for the planis less than 80% shall be recovered except in

incidences of natural calamities.”

The Department shall pay wages not less than the minimum wages fixed by the
Govt. of LLP, to the laborers engaged in plantation works. It will be the sole
responsibility of the Department to ensure due compliance of existing labour
related laws and obtain labour license, permission etc. whatsoever are applicable /
required. The company shall in no way be held responsible for the above.

ﬁrl_r___._
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In case of revision of labour rates (applicable for the Forest Department by the
Gowvt. of UP) an appropriate escalation in costs of the concemed work items shall
be allowed and payable {within 30 days) as per the following formula:

AR = ﬂ.SSHPHMIH.,"I:H.|—L|1.'"'|.-||

Where,

AR = Increase in the cost of Work ltem

B Percentage of labour component of the work = 80 % agreed
R = Original Cost of work

Ly = Revised labour Rate of work

Ly = Original labour Rate of work (base rate Rs. 230.00/mandays)

In case either the Department or the Company fails, al any stage of implementation
of the Mall, to abide by the schedules of inspections and payments, as envisaged
in Clause - 9 and Clause - | | of this Mol respectively, the first defaulter shall be
responsible for all the ensuring the consequences and further action in such cases
will be dealt as per the provisions of Clause no.-17.

In case of any dispute, confusion or difference between the parties hereto, the
concerned Chief Conservator of Forests, Mirzapur Forest Circle and the Head of
the Forest section of the NCL Hgtrs. shall confer together and arrive at a mutually
agreeable solution, which shall henceforth be binding upon both the parties.

Mo claims whatsoever shall lie against the Company for any loss or damage
suffered by the Department due to any act of God viz. Natural Calamity, Excessive
Rains, Floods, Land Slides, Mine fire etc. in the Project area or due to any
eventuality of War, Civil unrest, Strike, Lockout, etc. beyond the control of the
Company. However, the Department shall not be responsible for any damage to
the plantation works due to the act of God, viz. Natural Calamity, Excessive Rains,
Floods, Land slides, Mine fire etc. in the Project area or due to any eventuality of
War, Civil unrest, Strike, Lockout, etc. Natural Calamity, War, Civil commotion,
Strikes, Lockout, etc. beyond the control of the Depantment subject to the condition
that due precautions have been taken by the Department. In the eventuality of any
damage to the plantation works due to any of the above factors, the DFO, Renukoot
shall immediately intimate the CGM/GM of the concerned project anc a joint
assessment of the damages will be carried out within 72 hours and if’ necessary,
photography / videography of the concerned sites / damages shall be carried ouwt.

Iiﬂ'?&::,-llu-- ﬁ g g
Wi TaiEnd et
g9 T General Manager
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19, Any modification, alieration, addition or deletion in terms and conditions of Mol
shall be done as and when required during the course of Mol | mutually agreed by

the Dircctor, Technical (Project & Planning), NCL and the Chicl
LConservator of Forests, Mirzapur Forest Circle.

Ihis  Memorandum of Understanding is executed between the
Department and the Company on thedf/i yay of the Month of
Féppung.in the Year 2025 and will be effective from the date of its
execution and shall be valid up-to 31.03,2028 unless any modification or
alteration takes place as per the terms and conditions of this Mol

Name: L;#LL o Name: T\-jgfr-;y;—
2 : i - 2 :

Designationyjeglie eenfirerd Designation:  Genelat WEAARE-

Authorizeq ¥mg w1 W Authorized Repréiadiafies

Representdfive “of (Ypae) of

Department D the Company
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PREFACE

GM (CP) NCL, Singrauli, vide Letter No: NCL/CP/CMPDI/23/5155 Dated
21.03.2023, confirmed that the assignment for Scientific Study under Regulation
106(2) of CMR 2017 be taken up for Khadia OCP of Northern Coalfields Limited
(NCL) by CMPDI HQ under annual action programme of CMPDIL for FY 2023-24
for NCL. The Job no allotted for the assignment is 024622273.

The information given in this report is confidential and is for internal use by the
Sponsor and cannot be published in full or part, neither be quoted either directly or
indirectly to the press or any other person not holding any official position in Coal

India Limited/Government.
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1 INTRODUCTION

1.1 BACKGROUND

The Singrauli Coalfield comprises of two separate sedimentary domains, covering
an area of about 2375 sqg. km. It consists of Main Basin in the western part covering
an area of 2075 sg. Km. and the eastern part covering an area of 300 sq. Km. known

as Moher Sub-Basin.

The Feasibility Study of Singrauli Coalfield prepared by CMPDI in collaboration with
the Soviet Experts in 1974, identified Khadia OCP for a rated capacity of 10 Mtpa.
The Project Report for 10 Mtpa capacity was prepared by CMPDI in November,
1982, but Considering the constraint in demand and linkage Govt. of India

sanctioned the Project Report for 4 Mtpa capacity on 18.09.1985.

The Detailed Project Report/RCE (4 Mtpa) was prepared jointly by CMPDI and
Soviet Experts and was sanctioned by the Govt. of India on 27.09.1991 for a capital
investment of '588.75 Crores. Coal production was started from the year 1991-92.
The Completion Report for 4Mtpa stage was sanctioned by NCL Board on
29.01.1998

The Scheme for development of Eastern Section as envisaged in the sanctioned
PR and also to maintain coal production from Central Section was prepared in April,
2002, and the scheme was sanctioned by the NCL Board in June, 2002.

The scheme for production of additional 4.50 Mt of coal (1.50 Mt in 2006-07,1.50
Mt in 2007-08 and 1.50 Mt in 2008-09) for three years over and above the
sanctioned target production was approved in 2005 under Emergency Coal
Production Plan (ECPP).

The scheme for development of Western Section was prepared by CMPDI for
proper deployment of draglines and for production of additional 1.00 Mt of coal to
meet the higher demand and this scheme was approved by the NCL Board in
December, 2006.
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Subsequently, another scheme for further development of Western Section and to
sustain coal production for three years i.e. from 2009-10 to 2011-12 was prepared
by CMPDI and approved by the NCL Board on 20.03.2009

PR for Khadia OCP (4 Mtpa to 10 Mtpa), incremental 6 Mtpa coal production was
sanctioned by CIL Board on 28th June, 2011 with option of Coal winning by
Departmental Shovel-Dumper and Partial OB removal by outsourcing and Dragline

departmental.

The RCE for Khadia OCP (4Mtpa to 10Mtpa)) has been prepared mainly due to
change in No. of Dragline and associated Drill as well as its impact on electrical
P&M and also dropout of some activities as per requirement of the project with

respect to additional provision in the sanctioned PR (6Mtpa incremental)

The RCE of Khadia OCP (4 Mtpa to 10 Mtpa) has been sanctioned by CIL Board
for additional capital on 11.02.2020.

The Completion Report for Khadia OCP (4Mtpa to 10Mtpa) has been sanctioned
by CIL Board on 11.02.2020.

Khadia project is presently a 14MTPA project and being expanded to 16MTPA
project as per approved PR No:- NCL/Board/7C/265/1554 date 25.06.21

GM (CP) NCL, Singrauli , vide Letter No: NCL/cp/c,pdil/23/5155 Dated 21.03.2023,
confirmed that the assignment for Scientific Study under Regulation 106(2) of CMR
2017 be taken up for Khadia OCP of Northern Coalfields Limited (NCL) by CMPDI
HQ under annual action programme of CMPDIL for FY 2023-24 for NCL. The Job
no allotted for the assignment is 024622273

A field visit by a team from CMPDI HQ, Ranchi was undertaken for site
reconnaissance and sample collection on 11.04.2023. Inputs related to the
Scientific Study were requested from Khadia OCP, NCL, which were received from
Project on 03-05-2023 and overburden samples from the Khadia project was
received at Geotechnical lab, CMPDI on 30-04-2023.

Job No: 024622273 5 CMPDI Ltd

53



361

SCIENTIFIC STUDY FOR KHADIA EXPANSION OCP

The Scientific Study has been undertaken based on inputs taken from the mine,

base documents from CMPDI, RI-VI and Lab test results for material properties.

1.2 SCOPE OF STUDY

The Scope of Services for the Scientific Study is largely in line with the requirement
of regulation 106 (2) of CMR 2017 and is broadly outlined below;

a. Review of existing mining operations viz method of mining, sequence of
extraction, dumping strategy as practiced by the mine management as per
the existing mine layout vis-a vis the “Approved PR” for Khadia OCP and
suggest for any modifications if necessary.

b. Overview of the geological setting of the project in respect of lithology,
disposition of seams and geological structure (dip/strike/faults/intrusions
etc.)

c. Stability analysis of mine slopes (highwall/working benches and OB dump)
considering the current profiles/geo-mining conditions.

d. Analysis on Design of Ultimate Pit slope, OB dumps; external or internal in
accordance approved Project report /Mining Plan.

e. Review and Suggest slope monitoring techniques.

1.3 FIELD VISIT

A team from CMPDI HQ, Ranchi visited the mine and held discussions with the
officials of Khadia OCP , collected sample from the mine and data from mine
management on 11-04-2023 to 12-04-2023.

Field investigation has been done to assess the current status mine workings and
dumps. The overburden/waste rock contains various materials such as clay, sand,
fine grained sandstone, medium grained sandstone, coarse grained sandstone
carbonaceous shale, sandy shale, shale, etc. Figure 1.1 below shows the Khadia

OCP taken from online coal block information system (OCBIS).
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Figure: 1.1 Khadia OCP as taken from online coal block information system
(OCBIS).

Figure: 1.2 A team of CMPDI and Khadia Project during site visit to Khaida OCP
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1.4 BASE DOCUMENT
The base documents referred for input data in this study are;

Geological Report for Khadia block Vol | (October 1980)
Hydrogeological inputs for GW application

Project Report for Khadia Expansion Ocp (16 Mtpa)

OB samples collected from field visit on 11.04.2023

o bk 0 DR

Working Plan and section as on 1-04-2023 in AutoCAD format provided by
project authorities during field visit and some drawings were sent through
email

6. Geotechnical Lab Test Results

Based on the study and review of the above documentation, a Scientific Study of
Khadia OCP has been prepared and presented in this document

Job No: 024622273 8 CMPDI Ltd
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2 PROJECT SITE INFORMATION

2.1 LOCATION

The Khadia Expansion OCP (16 Mtpa) includes Khadia Geological Block, part of
Ruhela Geological Block and small part of Marrak Geological Block is located in the
South-eastern part of Moher Sub-basin of Singrauli Coalfield under command area
of Northern Coalfields Limited. The proposed Khadia Expansion OCP is situated
partly in District of Sonebhadra (UP) and partly in the District of Singrauli (MP) as
shown vide Plate No.MIN-I. The proposed Khadia Expansion OCP is located on the
east of Dudhichua OCP and on the west of Krishnashila OCP. The area is covered
under Topo-sheet No. 63L/12 and L/16 of the Survey of India on 1:50000 scale and
special sheet Nos. 9 & 11 (RF 1:10000). The State Boundary between Madhya
Pradesh (Singrauli district) and Uttar Pradesh (Sonebhadra district) passes through
the proposed Khadia Expansion OCP.

Geographic co-ordinates are latitude 24°06'50.48" N to 24°09'16.70" N and
longitude 82°41'20.91" E to 82°44'27.55" E and is covered in the Survey of India
Toposheet 63-L/12 (R.F. 1:50,000) and Special sheet Nos. 9 & 11 (R.F. 1:10,000).

+ + o+ GEOLOGICAL MAP OF MOHER -SUB BASIN, SINGRAULI COALF{ELD
+ + o i ol +7 + . Mlp. N
Lo+t + + + 4 . N W UP.
RS - > N+ + + y
s (\

FCOAL SEAM (i

PR FOR KHADIA EXPANSION OCP (16 Mtpa) 0

Ny

PLATE NO. -MIN- 1

Figure 2.1 Location map with contiguous blocks
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2.2 COMMUNICATION AND ACCESSIBILITY

Khadia Expansion OCP is well connected by all-weather roads. The nearest railway
station Shaktinagar is at a distance of about 2 km and Singrauli railway station on
Katni-Chopan Branch Line of East Central Railway is at a distance of about 12 km
from the project. The project is connected with all weathered metalled road to
Shaktinagar and Renukut. The project is also approachable from the NCL (HQ) at
Singrauli by a fair-weather road. The nearest town Waidhan, the Singrauli district
HQ (MP) is located about 12 km to the south, Renukut (UP) is about 45 Km in the
east and Varanasi (UP) is about 200 km in the north. The road connecting Renukut
to Waidhan passes through the southern part near by the project colony. The
nearest air-strip is at Myorpur, located at a distance of about 80 Km from Singrauli,
NCL (HQ).

2.3 PHYSIOGRAPHY AND DRAINAGE

2.3.1 Physiography

The Khadia Expansion OCP lies between Krishnashila OCP on the east and
Dudhichua OCP on the west. The Khadia Block stands out as a hilly plateau above
the plains on its south. The plateau is pronounced by steep escarpment facing south
rising from an elevation of 290 m at the base to 425m at the top of the plateau. The
area on the top of the plateau is gently undulating except one hill in the north-east
corner have an altitude of 490 m. The general elevation of the plateau varies from
425 to 440 m. The drainage of the area is controlled by many small seasonal nallas
with southerly flow. All these seasonal nallas discharge into the Balia Nalla in the
south which ultimately drains into the GBP Sagar in south.

2.3.2 Climate and Rainfall Data

The climate of the area is tropical with severe summer. The temperature in summer
goes as high as 48°C in May-June and the average minimum summer temperature
is 21°C. In winter the temperature varies from 4°C to 21°C (November-February).
The average annual rainfall is about 1200 mm out of which about 95% of the

precipitation is during rainy season from June to September.
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2.3.3 Topography with Drainage Pattern of Area

The area is undulating and hilly terrain. The elevation of the plateau varies from
425m to 490m above MSL (Mean Sea Level). It stands out as a hilly plateau with
elevations as high as 490m. The mining block area maintains an undulating rugged
topography (RL varying from 290 m to 490 m) sloping towards south and west. The
base of the plateau extends with elevation around 290m above MSL. Numerous
seasonal nalas flowing from north to south and south to north drain through this
area and meet the master drain the Rihand dam (Govind Ballabh Pant Sagar) which
is located south of this area. The local drainage is mainly radial in nature. Tippa
Jharia Nala, Motwani Nala, Balia Nala, drains this area. Tippa Jharia nala drains
the Khadia (Expansion) OCP area in north and Ballia nalla drains this OCP in south
and meet the Gobind Ballabh Panth Sagar
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3 EXPLORATION AND GEOLOGY

The Singrauli coalfield (Latitude 23°46'37” N & 24°13'17” N and Longitude 81°45'24” E
& 82947°'50” E) covering an area of 2375 sq. km is centrally located in the map of India.
It constitutes the northern most part of the Son-Mahanadi master Gondwana basin.
Singrauli Coalfield is divided in two parts on the basis of geological setup, namely (i)
Moher sub-basin (300 sqg. km, eastern part) and (ii) Main basin (2075 sg.km, western
part), separated by a basement high almost parallel to the Kachan River. The Khadia
block is located in the south eastern portion of Moher Sub-basin and has been named

after Khadia village situated in the south of the block.

3.1 EXPLORATION ACTIVITY AND PRESENT STATUS

Geological Report on Khadia Block was published in October,1980 by CMPDI,
Regional Institute-lll, Darbhanga House, Ranchi, Jharkhand (prev. Bihar) on the basis
of:
a) Report on the Geology and Coal Reserves of the north-eastern part of the
Singrauli coalfield lying in parts of Sidhi District, MP and Mirzapur district,
UP, 1964 (field session 1961-62) by GSI.
b) A note on the Exploration for coal carried out till 20th March, 1964, in UP
area of Singrauli Coalfield, August,1964 by IBM.
c) A note on the Exploration for coal carried out in Karwari block UP/ MP area
of Singrauli Coalfield, during 1963-64 by IBM
d) Report on the Geology and Coal Reserves of Dudhichua sector, Exploration
carried out during 1970-72

3.2 GEOLOGY

PR for Khadia Expansion OCP consists Khadia Geological Coal Block, part of Ruhela
Geological Coal Block and a small part of Marrak Geological Coal Block. The entire
block consist rocks of Barakar formations are exposed in this block along with recent
soil/alluvium cover at places. Barakar Formation consists mainly sandstone, coal and
occurrence clay horizons. The generalized sequence as established by GSI and
updated by IBM, NCDC and CMPDIL.is given in table 3.1.
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Table-3.1: The general geological sequence of North Eastern Part of Singrauli

Coalfield
Group Formation Lithology Thickness
(m)
Damuda Recent Soil/ Alluvium Sandstone, Carbonaceous shale 150
Group &fireclay
Lower Ranigan; Coal, shaly coal & Cabonaceous shales (Jhingurdah 13110135
Gondwana | Formation | Top seam)
Medium grained sandstone and shale 39 to 58
Coal, shaly coal & Cabonaceous shales (Jhingurdah 10t0 15
Bottom seam)
Sandstone, carbonaceous shale with coaly stringes 60
Barren Medium to coarse grained sandstone with greenish 125
Measures shale Bands changing into red & green clay near
outcrop
Carbonaceous shale, sand-stone & thin coal bands 45t0 70
Coal, shaly coal and carbonaceous shale 1to 2
(Panipahari Seam)
Fine to coarse grained sandstone 110 t0 125
Coal & shale 10t 0
Sandstone and shale 30 to 40
Carbonaceous shale, shaly coal and coal 8to 12
(Purewa Top Seam) 8t012
Barakar Fine to coarse grained sandstone 0to 60
Formation
Coal Carbonaceous shale & shaly coal (Purewa 10 to 14
Bottom Seam)
Fine to coarse grained sandstone 451075
Coal, carbonaceous shale & shaly coal (Turra 14 10 23
Seam)
Fine to coarse grained sandstone 4510 90
Coal & shaly coal (kota Seam) 1103
Fine to coarse grained sandstone 150 to 230
Talchir Khaki green shale & sandstone 230-250
Formation

3.2.1 Geological Structure

Job No: 024622273
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Dip and Strike:- The strike is NW-SE in the west which swings to ENE- WSW in the
eastern part of the area. The strike is E-\/V/ in the central part of the area. The dip

generally varies from 2°to 3° (1 in 28 to 1 in 19)).

Faults/Joints: - The areas devoid of any fault. However, two sets of prominent vertical
joints (NE-SW and NW-SE) and one set less prominent (E-W) joints have been

observed in the area.
3.2.2 Mine Boundary Delineation

The mine boundaries of Khadia OCP Expansion have been delineated and fixed as

follows:

Southern Boundary: The Southern boundary (rise side) has been fixed in the incrop

zone of Turra seam.

Eastern Boundary: The Eastern boundary of Khadia OCP Expansion shares its
boundary on the floor of Turra seam with Krishnashila OCP.

Western Boundary: Khadia OCP Expansion shares its western boundary on the floor
of Turra seam with Dudhichua OCP.

Northern Boundary: The Northern boundary (dip side) of the Khadia OCP Expansion
has been fixed considering the alignment of dragline cuts in the dip side of Khadia

Geological Block.
3.2.3 Description of Seams

There is no exposure of coal within the block. The outcrops of clay occurring along
with the incrops of coal seams are residual product of spontaneous combustion of
the coal seams. Due to the occurrence of this clay, the incrop of coal is rather at
depth depending on the depth of penetration of spontaneous combustion.

Five coal seams occur in the block viz. (i) Kota, (ii) Turra, (iii) Purewa Bottom, (iv)
Purewa Top and (v) Khadia seam in ascending order. Purewa Bottom and Purewa
Top Seams are fairly thick and are potential for exploitation. Other seams viz. Kota
and Khadia have not been explored in detail because of its thinness, impersistent
and inter-banded nature. The geological sequence of Khadia Expansion OCP is

given in table3. 2.
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Table 3. 2: Geological sequence of Khadia Exp. OCP

Lithology Thickness (m) Normal thickness
Soil and Sub-soil 0t08.15 0to 1.00
Sandstone & shale Upto74.65
Khadia seam 0.25-1.25 0.50-0.60
Sandstone & shale 20.66-26.67 23-26
Purewa Top Seam 4.85-10.35 8-10
Sandstone & shale 30.34-43.70 32-40
Purewa Bottom seam 7.10-13.39 9-12.5
Sandstone & shale 50.78-64.28 54-61
Turra Seam 18.20-23.37 19.5-21.5
Sandstone & shale 50.73-79.69 62-70
Kota seam 0.40-2.13 1-2
Turra Seam

Turra Seam is the thickest of all the seams containing comparatively better quality
coal. The immediate roof of the Turra seam is generally represented by inter banded
horizons of shale, sandy shale and sandstone and carbonaceous shale. The roof of
Turra seam within the incrop region is represented by clay. The immediate floor of
Tura Seam is generally either shale or alternate Bands of shale and sandstone.
Parting in the Turra seam overlies Kota Seam after a parting of 69m to 79.69m. The
full thickness of Turra Seam including all dirt Bands varies from 18.20m to 23.37m.
The dirt bands in Turra seam are represented by carb, Shale, carb, sandy shale, and
sandstone varying in thickness from 0.05m to more than 2 meters.

Purewa Bottom seam

The Purewa Bottom Seam has been encountered in 54 boreholes. Out of these
boreholes, full seam has been encountered in 52 boreholes and part thickness in 2
boreholes. The Purewa Bottom Seam overlies Turra Seam with a parting of 50.78 to
64.28m. The lithology of parting is mostly medium to coarse grained sandstone. The
full thickness of Purewa Bottom Seam including all dirt bands varies from 7.10mto

13.39m. The full seam occurs within a depth range of 71.60m to 179.30m. Based on
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the available borehole data the thickness of Purewa Bottom Seam within incrop zone
varies from 4.81m to 8.80m and occurs within a depth range from 76.00 m to 76.04m.

Roof and floor characteristics:

The immediate roof of the Purewa Bottom Seam is largely represented by medium
to coarse grained sandstone. In incrop zone, the immediate roof is always
represented by clay.

The immediate floor of Purewa Bottom Seam is represented either by alternate bands
of shale and sandstone or fine grained sandstone.

Purewa Top Seam

General: The Purewa Top Seam is thinner than Turra and Purewa Bottom Seam and
its incrop occurs generally on the plateau just above the escarpment. The outcrop of
the seam is always burt and is represented by clay/clayey soil.

Parting: The Purewa Top Seam overlies Purewa Bottom Seam after a parting of
30.34m to 43.70m. The Lithology of parting between Purewa Bottom and Purewa
Top Seams are medium to coarse grained sandstone.

Thickness: The full thickness of Purewa Top Seam including all din bands varies
from 4.85mto 10.35m. In the incrop region the seam was encountered at a depth
range of 35.35m to 57.85m Purewa Top Seam is fairly uniform in its thickness.

Roof and Floor Characteristics

The immediate roof of the Purewa Top Searn is exclusively represented by
sandstone. Only in incrop zone the roof has been represented by clay.

3.3 PHYSIO-MECHANICAL PROPERTIES

Cores from five boreholes CMSK- 4,10,14,30 and 49 were tested for uniaxial
compressive strength and tensile strength, shear strength and density. The detail of

test results are given below:

Table No.-3.3 Lithological unit-wise uniaxial compressive strength,Protodyaknov

Index and category of rock
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Compressive Protodyaknov Category
Litholoaical Average No. of Strer? th in strength Index of rock
! 3;?'%‘ % of samples Kg/gcm2 as per USSR norm
rock analyzed Normal Range Normal range
Range | Mean(+SD) Maximum Range Maximum range
1. Very coarse 3 19 5.83- 34.58 0.06-0.8 -1
grained 231.14 (49.03) 2.3 v
sandstone 455 3.91- 60.31 0.2-1.0 [T
2 Coarse 56 389.33 (40.01) 3.9 \Y
grained 120 3.93- 93.20 0.4-15 -l
sandstone 7 279.90 (55.55) 2.8 \Y,
3. Medium
grained 3 52 45.20- 121.03 0.5-2.4 1=l
sandstone 616.44 (121.20) 6.2 \%
4. Fine
grained 1 20 49.85- 137.93 0-9-1.8 -1
sandstone 242.50 (4661) 2.4 m
5. Sandy 2
shale 34 44.38- 137.15 0.4-2.4 (=T
433.07 (98.90) 4.3 \Y,
6. Shal s 73 |21 16 230.17 1.036 -V
- shale 537.06 (127.23) 5.4 v
7. Alternate
bands
of
shale
&
sand
stone
8. 2 41 15.99- 341.23 1.6-5.2 1-1v
Carbonaceous 692.91 (178.41) 6.9 \%
sandy
shale 5 128 17.08- 303.66 1.6-4.5 1-1v
740.07 (147.44) 7.4 v
9.
Carbonaceous 15 204 19.06- 270.46 1.1-4.3 Hi-1v
shale 721.79 (156.08) 7.2 v
10. 3 Nil Soft rock
Coal/shalyCoal

Beside this, an approximate estimation was also done to show the horizon-wise rock

and coal seam strength.

Purewa Bottom seam appears to be hardest among the three seams and Purewa
Top Seam is the weakest. Similarly, floor rocks of Turra seam are comparatively hard

among the other rock horizon.

Tensile Strength: The tensile strength characteristics were determined on 640
specimens of four boreholes in Khadia Block. A compiled range is given in table 4.5

along with other characteristics.
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Table No.-3.4 Litho-logical unit wise tensile strengths, shear strength and

density of rocks

Compressive Shear Tensile Young’s
Sl. Litho-unit Density
Strength Strength Strength Modulous
No. description gm/cm?
Kg/cm? Kg/cm? Kg/cm? Kg/cm?
1 |Verycoarsegrained | ggg 55194 | 797-7.97 | 0.79-9.50 1.45-2.31
sandstone
p |Coarse grained 3.91-389.33 | 4.45-56.80 | 1.69-32.29 1.34 - 4.44
sandstone
Medium grained
3 3.93-279.90 18.28 -86.17 | 3.78 -44.01 1.38-2.72
sandstone
4 |Fine grained 45.20-616.44 |27.50 - 144.13| 6.56 - 44.48 1.39-3.25
sandstone
5 |Sandy shale 49.85-242.50 10.30-29.71 | 5.74-14.16 Not-det. [1.58 -2.76
6 |Shale 44.38-433.07 4.89 - 38.78 4.89 - 38.78 1.18-2.58
7 (NtBandsofshale& | 5 16 59706 | 874-49.03 | 8.74-49.03 1.53-2.38
sandstone
8 gﬁ;ionaceous sandy | 15 99.692.01 | 9.55-48.22 | 9.55-48.22 1.31-2.42
9 |[Carbonaceous shale 17.08-740.07 2.80-54.47 2.80 - 54.47 1.15-2.19
10 |Coal / shaly coal 19.06-721.79 4.80-61.77 4.80-61.77 1.01-2.02
11 |Soil / clay Soft rocks. - - - -

It may be seen from the table that the carbonaceous shale shows the maximum
tensile  strength  followed by carbonaceous sandy shale, alternate
bands of shale and sandstone, coal and other stone. This also confirms that the rocks

are generally weaker than coal and carbonaceous rocks.
Density of rock and coal

As usual the density of coal is quite less in comparison to rocks and normally varies
between 1.12 gm/cm3 to1.44 gm/cm?® . The density of rocks within the normal range
reaches as high as 2.51 gm/cm? in fine grained sandstone.
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3.4 GEOLOGICAL RESERVES

Coal seams for opencast mining have been defined considering 1 metre and above
coal/shaly coal or carbonaceous shale low bands at roof and floor, despite of thicker
following or preceding dirt band respectively.

Thickness and quality considered for preparation of isochore and isograde plans are
inclusive of combustible, non-combustible and obvious dirt bands of less than 1 metre
in thickness. Dirt bands of 1 metre and above in thickness have been added to the
overburden.

Block-wise geological reserves projectized in Khadia OCP since inception is given in
table below:

Table No.-3.5 Geological block-wise net geological reserves

Block Name Net Proved Reserve (Mt)
Khadia 287.59

Ruhela 89.81

Marrak 28.77

Grand Total 406.17

On the basis of inter-spacing of borehole data, the estimated coal reserves have been

placed under proved category.

3.5 HYDROGEOLOGICAL SETTING

Aquifer Description

The permeable formations within the Gondwanas behave as aquifer units. The three
persistent thick coal seams, shales developed behave as impermeable beds i.e.
aquiclude. Below the soil cover thick Barakar formations have been developed. The
formation comprising mainly of alluvium, weathered sandstone and sandstone within
shale lying above top most working coal seam- Purewa Top behaves as unconfined
aquifer. Whereas, lower formations consisting of compact sandstone with secondary
porosity behave as semi-confined to confined aquifer.

In the unconfined aquifer groundwater moves laterally through the inter-granular pore

spaces in the sandstone. Whereas in lower aquifers the groundwater movement is
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restricted mainly through joints and fractures (i.e. secondary porosity) developed. With
the presence of intercalated shale and carbonaceous shale beds and reduction in
permeability with depth, the lower aquifers are poor in potential. The deeper aquifers
are divided into multi aquifer system due to the presence of clay, shale beds and
persistent impervious thick Coal seams (i.e. Purewa Top and Purewa Bottom and
Turra seam). The deeper aquifers behaves as unconfined aquifers at the outcrop

region.

The water table configuration in the unconfined aquifer is conforming to the local
topography. A ground water divide is running across the centre of the area from west
to east more or less following the high ground of coal mining projects. A flat water table

with a gradient of 7.6 x10-3, slopping towards south east and east has been observed
in the area. The aquifer units present above the working coal seams are the major
sources for inflow into present and the proposed mine workings. With the presence of

shale and compaction, the seepage from Mine floor may be considered as negligible.
Recharge and Discharge zone

The emergence of water table contour in higher altitude area and their sloping towards
the low lying areas (i.e. GBP Sagar) indicate that the high altitude area (north and
northeast of the project) is acting as recharge zone for unconfined aquifer and low
lying areas (GBP Sagar) located in the east and south of Khadia project act as a
discharge zone. The core area of project also acts as discharge area for underlying

semi-confined aquifer by losing its water through fractures, faults, etc.
Ground Water Level Monitoring : Sampling Location and rationale

For ground water level monitoring of Khadia OCP, a network of 63 nos. existing dug
wells has been identified by CMPDI. NCL has also established, 6 Nos Piezometers (3
Nos Shallow and 3 Nos Deep Piezometer) in the core zone of the project.

The seasonal water level of the established hydrographic monitoring stations and
Piezometers has been carried out four times a year in pre-monsoon, monsoon, post-
monsoon and winter seasons. The water levels are measured through measuring tape
below ground level from the marking point for dug wells. For piezometers, electronic

water level sounder is used to measure water level from marked measuring point.
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The monitoring reveals that from the period Nov’16 to Aug’20, the water levels during
Pre-Monsoon varies from 1.18 m.bgl (2017) to 14.20 m.bgl (2019), Monsoon varies
from 0.13 m.bgl (2017) to 14.40 m.bgl (2017), Post-Monsoon it varies from 0.55 m.bgl
(2019) to 15.60 m.bgl (2016) and during Winter it varies from 0.74 m.bgl (2017) to
14.10 m.bgl (2017) in the monitored Dug wells.

A detailed Aquifer Performance Test (APT) was carried out in the Jayant Block by
Russian experts for confined aquifer between Purewa Bottom and Turra seam in 1975
(As per the Hydrogeological chapter incorporated in Geological report of Jayant block).
The hydraulic conductivity was found to be 0.13 to 0.15 m/day.

Another hydrogeological investigation carried out by CMPDI in the nearby Kakri
Project reveal that the hydraulic conductivity and permeability of the aquifer system
lying above the working seams are 82 m/d and k=1.0 m/d respectively.

3.5.1 Likely Impact on Ground water

It is generally observed that the trend of water table contours, its gradient and
configuration are mainly controlled by topography, drainage pattern, rainfall, geologic
controls and induced flow of ground water towards mine excavation.

Mining is associated with groundwater problems, particularly when it is below water
table. The impact of mining on groundwater is mainly dependent on parameters of
mines and aquifers, groundwater recharge-discharge processes etc. In opencast
mining, the unconfined aquifer and the semi-confined aquifers are get affected due to
continuous gravity drainage and conventional sump pumping for efficient and safe

working.
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4 PROJECT STATUS, MINING METHODOLGY AND TECHNOLOGY (AS
PER PR)

4.1 STATUS OF EXISTING OPERATIONS

The minefield is being worked in two sections namely East Section and West Section
with a central haul road located on the floor of Turra seam. Overburden has been

dumped in internal dumps in both the sections.

Dudhichua OCP

lan as on 01.04.202;

Figure: 4.1 Present working plan of Khadia OCP

Currently, the mine is being worked by Departmental equipment and Hiring of
Equipment HoE/Outsourcing.

West Section:

Top OB up to Purewa top seam is handled by HOE. Overburden between Purewa top
and Purewa Bottom seam is handled by departmental shovel dumpers. OB above 30-
32m of Tura Seam in west section is handled by two Draglines.

East section:
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Only 30-32 m of OB above the Tura seam is being handled by dragline , and rest of
the part in East section is handled by HoOE.

The current workings of the mine are presented in the Working Plan drawing (provided
by the mine authorities) showing the benches, dumps, sumps, haul roads, public
roads, location of mine infrastructure, underground workings etc.

With due consideration to geo-mining characteristics of the deposit, the mine is
proposed to be worked by combined system of mining using dragline and shovel-
dumper combination. All the OB of expansion area are dumped in internal dumps in
both the sections. Total Turra seam Coal and part of Purewa Bottom seam coal in both
sections is proposed to be extracted by shovels and transported to receiving pits/coal
stockyards by 100 T Rear Dumpers. Total Purewa Top seam coal and part of Purewa
Bottom seam coal in both sections is proposed to be extracted by Surface Miner but it
is being extracted by shovels as on date loading and transportation of coal by
outsourcing means. The detailed existing equipment is given below sections.

4.1.1 Production Phasing

The Khadia Expansion OCP (16 Mtpa) has been planned to achieve its target
production capacity of 16 Mtpa of ROM Coal in the year 2024-25 i.e. 5th year of quarry
operation considering 2020-21 as Yr-1. The production programme up to achieving
the rated capacity is given below:

Table: 4.1 Production Phasing from Zero date upto target year

Year of | Coal OB Removal | SR
Production Production (Mm?3) (m3/t)
(Mtpa)

Yr-1 2020-21 14.0 57.28 4.09
Yr-2 2021-22 14.0 57.28 4.09
Yr-3 2022-23 14.0 57.28 4.09
Yr-4 2023-24 15.0 59.69 3.89
Yr-5 2024-25 16.0 59.90 3.74

The combined coal production and overburden removal by departmental means and

outside agency for last 6 years of Khadia OCP is given below:
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Table 4.2 Coal and OB removal in the last 8 years

Year Coal (Mt) OB (Mcum)
2016-2017 | 6.006 24.67
2017-2018 | 8.8 39.31
2018-2019 | 11.40 44.56
2019-2020 | 13.183 39.62
2020-2021 | 14.00 49.28
2021-2022 | 14.00 51.68

4.2 BROAD PARAMETERS OF THE MINING PLAN

The PR for Khadia OCP (10 Mtpa) was prepared mainly in Khadia Geological Block
and partly in Ruhela Block. The PR for Khadia Expansion OCP (16 Mtpa) has been
envisaged with the inclusion of balance reserve of existing Khadia OCP (10 Mtpa) as
on 01.04.2020, dip side reserves of part of Ruhela Geological Block and eastern side
reserves of small part of Marrak Geological Block of Moher Sub-basin of Singrauli

coalfield. The existing mine working plan of Khadia OCP is as given in figure 4.1 above

4.2.1 Mining Method

The method of mining proposed to extract coal and OB in Khadia Expansion OCP will
be open cast mining deploying dragline and Shovel-Dumper combination in OB
Removal and Shovel-Dumper as well as Surface miner in coal winning. However,
there is no surface miner is deployed in the current operations. Combined system of
Mining Deploying Draglines and Shovel-Dumpers is being practiced.

4.2.2 Mine Boundaries

The Boundaries of Khadia Expansion OCP (16Mtpa) have been delineated and fixed

as follows:

i) Southern Boundary: (Rise side) The southern boundary of Existing Khadia OCP as
on 01.04.2020, forms the southern boundary of proposed Khadia Expansion OCP;

i) Western Boundary: The western boundary has been fixed considering common
boundary on the floor of Purewa Bottom seam with eastern boundary of Purewa
Bottom Seam of Dudhichua OCP (20 Mtpa) within sanctioned area of Khadia OCP (10
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Mtpa) and in the rest of the dip side area western boundary has been fixed considering
leaving a barrier of 7.5m with common mine lease hold boundary with adjoining
Dudhichua OCP (20 Mtpa) on the surface and accordingly Turra seam floor has been

delineated:;

iii) Northern Boundary: (Dip side) The northern boundary has been fixed considering
leaving a barrier of 7.5m with common mine leasehold boundary with adjoining Bina-
Kakri Amalgamation OCP on the surface and accordingly Turra seam floor has been

delineated;

iv) Eastern Boundary: The eastern boundary has been fixed considering leaving a
distance of 7.5m from common mine leasehold boundary with adjoining Krishnashila

OCP on the surface and accordingly Turra seam floor has been delineated,;

the existing Khadia OCP boundaries have been extended in the dip side by adding
the part of Ruhela Geological Block and a small part of Marrak Geological Block in the
eastern side for exploitation of coal in the proposed Khadia Expansion OCP (16 Mtpa).

The Final Stage Quarry boundary has been shown below

Job No: 024622273 25 CMPDI Ltd

73



381

SCIENTIFIC STUDY FOR KHADIA EXPANSION OCP

{
o S
i e
L))
- o -
/ ) / £ ”‘0«;% - |
VY4 ) ) \
l /
72 -
3 y /
. -
‘ %
11 | /
A ]_\2 /j
/
/

Figure 4.2: Final Stage Plan (As per Mining Plan)
4.2.3 Sequence of Mining

The minefield is being worked in two sections namely East section and West section.
It is proposed in PR that PR for Khadia Expansion OCP (16 Mtpa), East and West
sections are to be worked simultaneously with the deployment of 2 Nos. of
20m3/83mR Draglines in tandem operation in west section and 1 No0.33m3/72mR in
East section with central sump located near the central haul road. Both the sections
are advancing from rise to dip simultaneously.

The same sequence is continued in the proposed stage also. Presently, the working
of West section is leading and East section is lagging.

Considering the flat dip (20-30) of the seams, it is proposed to excavate the OB from
advanced benches by inclined layers parallel to the seam roof. This system eliminates
the need to cut new horizons from the roof of seam and simplifies water drainage from

the benches to the central sump
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4.2.4 Geo-Mining Parameters

Table 4.3 Quarry Parameters

Quarry Parameters Eastern Western
Y Section Section
Maximum Strike length of
quarry along Turra Seam | Km 1.49 2.08
Floor
Maximum Strike length of Km 1.60 290
quarry along Surface
Dip-rise width of the quarry Km 1.76 178
on Turra Seam floor
Dip-rise width of the quarry Km 203 210
on Surface
Maximum depth of the m 250 275
quarry from surface

. SA- | 350 6.45
Final quarry surface area Km

Table 4.4 Description of Coal Seam proposed to be worked

Effective Seam Thickness/
Coal Seam Thick-ness Range (m) Parting Thick-ness (m)
Purewa Top 375'1035 3755- 11760
Purewa 5.60- 13.39 30.34- 43.70
Bottom
Turra 14.57- 22.56 50.78- 64.28

4.2.5 Mining System & System Parameters

Elements of mining system have been determined in accordance with the parameters
of excavation, transport equipment and the parameters of drilling and blasting. The
minefield is being worked in two sections namely East Section and West Section with
a central haul road located on the floor of Turra seam.

Presently, two Nos. of 20m3/83mR Draglines and one No. of 33m3/72mR Dragline
are deployed for excavation of OB bench above Turra Seam in both the sections. 2
Nos. of 20m3/83mR Draglines in tandem operation are deployed for excavation of OB
bench above Turra seam in west section and 1 No. of 33m3/72mR Dragline is
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deployed for excavation of OB bench above Turra Seam in East section. This is in line
with the proposed system in the PR.

In the PR it is proposed that, the height of main OB bench over Turra seam are to be
sidecast by Dragline in the previous decoaled cut would vary from 30m to 38m at
production level of 16 Mtpa. The Dragline cut width adopted is 65m in East section
and 70m in the West section. With two-way traffic along the bench, the width of the
Shovel-Dumper OB working bench would vary from 55m to 61m and 35m for non-
working OB bench.

Persistent in-seam bands of thickness 1m and above present in Turra coal seam is

proposed to be mined separately by Shovel-Dumper provided for coal winning.

Table 4.5 System Parameters

SL. No. | Particulars Unit Overburden Coal
D/L Shovel

1 Bench Height m 40-45 15-18 10-15

2 Working Bench Width m 70 55-60 45

3 Non-working Bench Width m 70 35-40 25

4 Bench slope Deg. 70 70 80

5 Blast Hole Dia. mm 311 250 160

6 Inclination of Boreholes Inclined Vertical | Vertical

7 Powder Factor 0.6 0.3 0.2

The width of cut for coal benches has been adopted as 10-15m. The width of working
bench in coal seam has been considered as 35-70m while width of non-working
benches has been kept at 25m. The slope of each bench is proposed as 70° in OB

and 80°in coal. But the overall running slope in working faces are about 18°-19°,

The above mining system and system parameters have been proposed in PR for

departmental HEMM deployed for coal winning and OB removal

Mining System parameters for outsourcing of OB as proposed in depends upon the

size of HEMM deployment

OB Dump Benches
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Bench height of OB dumps formed by Shovel-Dumper system will be 30m and slope
of individual dump benches will be 37° (equal to angle of natural repose of OB
material). Width of berm between two adjacent benches will be 40m. Overall slope of
dump works out to be 28°

4.2.6 Balancing Diagrams for Dragline Combination

The dragline balancing diagrams for 70m cut width at different bench heights for the
working of 2 Nos. of 20m383mR draglines in tandem operation for single bench
blasting have been drawn and presented in the PR for Khadia Expansion OCP
(16Mtpa) and The dragline balancing diagrams for 65m cut width at different bench
heights for the working of 1 No. of 33 m3/72mR dragline for single bench blasting have
been drawn and presented in the PR for Khadia Expansion OCP (16Mtpa).

The coal exposure, dragline load along with the quantity of re-handling for different

bench heights are given in Table No.6.4 and 6.5.

Dragline deployment scheme with single bench blasting as envisaged in the PR for
Khadia Expansion OCP (16Mtpa) is being presently practiced

The dragline deployment scheme envisages leaving of coal rib in the balancing
diagrams as per permission of DGMS. It is suggested to extract the coal rib to the
extent possible while coming back after finishing the cut so that there is no chance of
accumulation of water against the coal rib causing hydraulic thrust on the dump.as

suggested in PR.

_ SURFACE MINERAXIS

BBBBB

SURFACE MINERAXIS _
o
T

PUREINA BOTTOM SEAM

r N

@
@ "

Figure 4.3 Proposed System parameters in west section as per PR
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Figure 4.4 Proposed System parameters in East section as per PR

=458.7 SECTION ALONG D-D'

P/POT SEAM|

[P/BOTTOM SEAM

[TURRA SEAM

Foom fsom oo [75om [Goom 50m [Soom EEL) [fo0oM J1050M
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Figure 4.6 Bench parameters along East section —Existing
As per the working plan as on 01-04-2023 provided during the site visit, the existing
system parameters are in line with the proposed parameters in some patches/
benches. Bench geometries are deviated with those as proposed in PR. There is no

surface miner deployment as proposed in PR
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4.2.7 Equipment Provisioning

A combined system of mining with the use of Dragline and Shovel-Dumper
combination for OB removal and Shovel-Dumper & Surface Miner combination for coal
winning is the most suitable option for the project as Indicated in the PR.

The Two options have been suggested in PR as given below:

Option-l: Departmental (Sanctioned10 Mtpa + Incremental 6Mtpa coal winning by
Departmental Surface Miner & Loading and transportation by outsourcing means and
incremental OB Removal by Departmental HEMM)

Option-1l:  Partial OB Outsourcing (Sanctioned10 Mtpa+ Incremental 6Mtpa coal
winning by Departmental Surface Miner & Loading and transportation by outsourcing
means and incremental OB Removal by Outsourcing). In both the options, coal
winning has been proposed departmentally.

For selection of size and population of departmental HEMM, the parameters that
should be considered are

. Existing population of HEMM,

Existing method of mining, ,

. Geo-mining characteristics of the deposit,
. Annual workload,

. Equipment deployment and equipment life.

. General technology-culture, standardization of equipment

Based on the above selection criteria and keeping in view of the Geological and Mining
parameters of working quarries of Khadia OCP, the deployment proposed as per PR
(in partings, seams, etc.) of the selected equipment is given below.

Table: 4.6: Major HEMM Deployed

Major HEMM Deployed for Coal winning
o Option-| Option-II
HEMM ggp/ (EJ;)S;Z% ed) Incre- Inte- Incre- Inte-
ize (10Mtpa) mental | grated mental | grated
(6Mtpa) |(16Mtpa) | (6Mtpa) | (16Mtpa)
Surface Miner 4000mm 2 2 2 2
Diesel Hyd. Shovel 10-12m3 | 4 4 4
Rear Dumper 100 T 28 28 28
RBH Drill 160 mm 6 6 6
Dozer 410 HP 4 4 4
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Major HEMM Deployed for OB Removal

Dragline §0m3/ 83m |, 2 2

Dragline %3”‘3/ 2m | 1 1

Elect. Rope Shovel | 20 m3 3 5 8 3

Dumper 190 T 21 33 54 21
RBH Drill 311 mm 3 3 3

RBH Drill 250 mm 5 6 11 5

Dozer 850 HP 7 4 11 7

Against the proposed deployment in the PR the following departmental and
outsoursed HEMM are being deployed as on August 2023 at Khadia OCP.
Table 4.7: Existing List of Departmental Major HEMM deployed at Khadia Project as

on August 2023

S.No | Equipments Capacity Quantity
1 Dragline 33/72 1 3
2 Dragline 20/90 2
3 Electric Rope shovel 20 Cum 1 5
4 Electric Rope shovel 10 cum 4
5 Hyd. Shovel 11.5 cum 2
6 Pay Loader 10.7 cum & 6.5 cum 2
7 PC 3.8 cum & 3.5 cum 2
8 Rear Dumper 190T 7 58
9 Rear Dumper 100 T 50
10 Rear Dumper 85T/100T 1
11 Drill 311 mm, 250 mm & | 13

160 mm
12 Dozer 850 HP, 450 HP & 410 | 7

HP

Table 4.8: Existing List of equipment (HOE) of M/S S A Yadav (JV) as on August

2023
S.No equipment Capacity Quantity
1 PC 3.1 CuM 16
2 Tipper 20.2 CuM 15 90
3 Tipper 22 CuM 51
4 Tipper 24 CuM 15
5 Tipper 18 Cu.M 9
7 Dozer 160,200&175 HP 7
8 Grader 145 HP 4
9 Loader 160 HP 3
10 Drill 130 HP & 140 HP 4
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Table 4.9: Existing List of Equipment of equipment (HoE) of M/S VPR-MIPL as on

August 2023
S.No Equipments Capacity Quantity
1 PC 3.1 CuM 20
2 Tipper 18.8 CuM 6 114
3 Tipper 20.2 CuM 73
5 Tipper 18 Cu.M 35
7 Dozer 200 HP 12
8 Grader 145 HP& 200 HP 4
9 Loader 180 HP 2
10 Drill 130 HP 4

On the basis of geo-mining characteristics of the deposit, mining system parameters
like slope of the quarry batter, bench height, bench width, dump height, final dump
slope and slope of the working benches have been decided. Design of mining system
has been done considering technical parameters of HEMM and safety guidelines of
Directorate General of Mines Safety (DGMS).

However, during mine operations, the safety rules, regulations and various circulars
issued by DGMS should be strictly followed and adhered to. The parameters of
benches and deployed equipment should be in line with the DGMS guidelines in

departmental as well as outsourced patches.
4.2.8 Excavation, Transport & Dumping
OB Excavation

All the OB benches above dragline bench horizon is to be excavated by 20m? Elect.
Rope Shovel. The OB immediately above Turra Seam roof will be sidecast by using 2
Nos. of 20m3/83mR Draglines working in horizontal tandem in west section and 1 No.

of 33m3/72mR Dragline in East section.

The height of main bench over Turra seam excavated by draglines varies according
to the requirement of coal exposure from Turra Seam. 30-38 m bench height at
production level of 16 Mtpa has been proposed for dragline working. The dragline cut
width is adopted as 70m in west section and 65 m in East section.
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The balance OB above Dragline bench has been proposed to be excavated by 20m3

Elect. Rope Shovels working in conjunction with 190-210T Rear Dumpers.

the upper OB benches are proposed to be worked by 20m3 Elect. Rope shovels
working in conjunction with 190-210 T Rear Dumpers and balance OB have been

proposed to be outsourced in Option-Il of the PR
OB Transportation

For OB transportation, 190-210T rear dumpers are proposed to be deployed ,
However, for partial OB outsourcing option (Option-Il), the lead will vary from year to
year and therefore, fresh assessment of lead will have to be done on year to year

basis for finalization of rate of OB transportation.

OB Dumping

The main OB bench overlying Turra seam is to be removed by dragline system and
proposed to be side cast in the decoaled cut. The OB from upper benches is being
handled by Shovel-dumper system and accommodated over the dragline side cast
spoil within the pit.

The volume of OB (including in-seam band) to be handled as per PR of Khadia
Expansion OCP as on 31.03 2020 is 844.0 Mm3, out of which 156.35 Mm3 OB will be
directly sidecast by draglines including throw blast of 13.35 Mm3 in the decoaled cut
and balance 687.65 Mm3 is proposed to be removed and dumped by shovel-dumper
system in the internal dumps in both the sections.

The mine is being worked since 1981-82 and 487.66 Mm3 of OB has already been
dumped in external/internal dumps since inception till 31.03.2020. The final stage
dump plan shows that apart from existing dump volume of 487.66 Mm3, further 844.0
Mm3 will be accommodated in the internal dumps in both the sections
Shovel-dumper spoil dumps will be formed in benches of 30m in height. For the
formation of dumps and leveling of dumps, 850 HP and 410 HP dozers have been
envisaged.

The Tier-wise OB volume of internal dumps is given below:
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Table No.4.10 Tire wise OB volume of internal dumps

Sl. No. Tier (RL) | Volume (Mm3)
A EAST SECTION

1 Dragline Dump 66.65
2 Upto 290 & 290-320 69.00
3 320-350 45.12
4 350-380 41.40
5 380-410 34.43
6 410-440 28.90
7 440-470 20.97
8 470-500 12.95
9 500-530 6.90
TOTAL EAST (A) 326.32
B WEST SECTION

1 Dragline Dump 89.70
2 Upto 270 & 270-300 78.78
3 300-330 60.08
4 330-360 57.36
5 360-390 53.26
6 390-420 46.91
7 420-450 44 .16
8 450-480 39.98
9 480-510 29.16
10 510-540 18.29
TOTAL WEST (B) 517.68
GRAND TOTAL ( A+B) 844.00

Since inception, 487.66 Mm3 of OB has already been dumped in internal/external OB
dumps of the mine. Apart from the above OB, the volume of OB estimated in the PR
(16Mtpa) is 844.0 Mm3, which will be accommodated in internal OB dumps in both the
sections. The final stage dump plan has been reproduced below.
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Figure: 4.7: The final stage dump plan

OB Dump Benches

Shovel-dumper spoil dumps are proposed to be formed in benches of 30m and slope
of individual dump bench will be 37 (equal to angle of natural repose of OB material).
The width of berm between two adjacent benches will be 40m. Overall slope of dump
works out to 28. Top soil wherever available is proposed to be stacked separately
which will be used up for spreading over the completed OB dumps. The Tier-wise OB
volume of internal dumps is given in table 4. There are deviations observed in the
current bench geometries in comparison with the those proposed in khadia expansion
PR.

4.2.9 Elements of Drilling and Blasting:

The elements of drilling and blasting are decided during actual operation after trial
blasting in the field. Controlled blasting is being practiced near project boundary.
However, drilling of coal & OB benches is recommended to be done vertically at 90°.
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It is suggested to use slurry explosive in cartridge / site mixed slurry for better result
and enhance safety with proper stemming material. Secondary blasting is not

suggested in any circumstances.

4.2.10 Sump and Drainage

The planning of de-watering of the mine has been done in such a way that as far as
possible the working faces and haul roads remain dry. The layout of the quarry
provides suitable gradient along the quarry floor and the benches to facilitate self-
drainage of water to the lowest level of the quarry.

Khadia Block stands as hilly plateau above the plains in the south, a steep escarpment
faces the southern part of the plateau rising from elevation of 290 m at the base to 425
m at the top of the plateau. The plateau surface is gently undulating. In the north—east
corner the area rises to an altitude of 490 m. The general elevation of the plateau
varies from 425 to 440 m.

The entire pumped out water will be discharged near the mine entry where from water
will be drained to nearby its natural gravity.

Within the quarry, the alignment of dragline cut is so planned that most of the water
from the flanks will flow into the central sump due to gravity. From the central sump,

the main pumps will pump the water out of the mine.

4.3 SAFETY MANAGEMENT

Safety of men and machine deployed in the mining area should be properly taken care
of irrespective of whether the mining activities are performed by departmental or by
outsourcing means.

All the statutory provisions laid down in The Mines Act 1952, Coal Mine Regulation
2017 and specific permission from DGMS relating to mining in general and opencast
mining in particular have to be adhered to and implemented in order to maintain day
to day safety.

4.3.1 Safety aspects for of HEMM / equipment

Special precaution should be taken while deploying workers in the mine. Before
employing any person to the mine proper vocation training should be imparted and

recommendations of various Safety Conferences should be strictly followed.
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4.3.2 Stability of Benches, Quarry Highwalls and Spoil Dumps:

During quarry operations, it is necessary to adopt required mining parameters for the
stability of benches, highwalls and spoil dumps. It is also mandatory to examine
systematically the fencing of mine workings, landslides and cracks between benches.
It is required to maintain well-graded and wide roads on benches keeping the width of
working areas sufficient for spreading of blasted rock and movement of the mining and

transport equipment.

e During actual mining operation, systematic observations of the condition of
benches, high wall slopes and spoil dumps should be carried out and the
dimensions be modified if necessary, to suit the local conditions.

e During actual mining operation, systematic observations of the condition of
benches, high wall slopes and spoil dumps should be carried out and the
dimensions be modified, if necessary to suit the local conditions.

e Provisions laid down in Reg. 106 and 108 of the Coal Mines regulation 2017
shall be strictly adhered to for the safety of quarry and OB/ spoil dumps. Further
all related / relevant DGMS Technical Circulars shall also require to be
considered during the mine operations. In addition to above, the following
precaution should also be taken:

e The individual dump bench should not exceed 30m and overall spoil dump
height should not exceed 90m with an overall slope of 28° or less. In the event
of encountering steep floor gradient, floor blasting should be done and the area
properly levelled by dozer before spoil dumping in addition to creating a toe wall

to arrest falling boulders/rocks.

e No working or construction should be allowed within the 100m toe of the OB
dump.

e Before dumping the OB on the floor of seam if required, at least 10m width all
along the strike length should be made horizontal at every 50 meters by floor

ripping/blasting.
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4.3.3

Dump should be created in such a way that there is no chance of accumulation
of water in and around the top and base of dump as it could adversely affect

the shear strength of the base material of dump

The toe and face of the dump should not be eroded or cut at any point of time
to avoid slope failure. A suitable toe wall should be created along the dump

periphery.

Formation of dumping should be done in square or circular or any regular shape

as far as possible.

Proper drainage system should be provided to bring down rain water by
construction of inclined drain on dump face and catch drain on all benches.

During active period of dump, all rain water should be diverted away from

mining site as far as possible.

Sump and pumping capacity should be sufficient to accommodate peak surface

run-off and seepage of water.

Gabion wall and garland drain should be constructed and maintained to trap

the surface run-off and sludge coming from dump.

Plantation and grassing should be done on top and slope of the dump

respectively.

Regular monitoring is required for development of tension crack, gullies,
movement of soil mass, stagnation of water and any other unusual occurrence.
In case of dump movement, rate of movement of dump should be monitored.

Special attention should be given at curve area/turning area of the dump.
Precautions Against Danger of Inundation from Surface Water:

Adequate protection against any danger of inrush of surface water into the mine
or part shall be provided and maintained to the satisfaction of DGMS, whose
decision shall be final.

The entrance into the mine shall be so designed, constructed and maintained

that its lowest point (which means the point at which a body of rising water on
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surface can enter the mine) shall be not less than 3.0 meters above the highest
flood level at that point.

Every year, during the rains constant watch shall be kept on the flood levels on
the surface of the mine and if at any time the levels cross the highest levels
earlier recorded, such levels shall be marked by permanent posts along the
edges of water and the new highest levels thus observed shall be recorded with
the date as the highest flood level on the plans by an actual survey.

If water dams or reservoirs are built across rivers and water courses on the
upstream side of the mine, arrangements shall be made for communication
between appropriate authorities for the purpose of ascertaining the quantity and
timing of water released from the dams which is likely to endanger safety of the
mine and arrangement for similar communication shall be made when water
level rises on the upstream side which is likely to endanger the mine.

The highest flood levels and danger levels at least 1.2 meters below the highest
flood level, shall be permanently marked at appropriate places on the surface
and whenever water rises towards the danger level at any place, all persons
shall be withdrawn from the mine sufficiently in advance and for this purpose
adequate arrangements of quick communication to all parts of the mine by
effective systems shall be provided and maintained.

No working shall be made in the mine at any spot lying within a horizontal
distance of 15 meters from either bank of a river or nala.

A competent person shall, once at least in every fourteen days during the rainy
season and once at least in every thirty days during other periods of the year,
examine every protective measure provided under regulations 149, whether in
use or not, for their stability, and a report of every such examination shall be
recorded. The protective measures and workings shall also be inspected, once
at least in every quarter by the Manager personally.

A careful assessment is to be made against the danger from surface water
before the onset of rainy season. The necessary precautions should be clearly
laid down and implemented. A garland drain needs to be provided to drain away

the surface rainwater from coming into the mine.
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¢ Inspections for any accumulation of rainwater, obstruction in normal drainage
and weakening in the embankment should be made.

e Standing order for withdrawal of working persons in case of apprehended
danger. During heavy rain inspection of vulnerable points is essential. In case
of any danger persons are to be withdrawn to safer places for Protection of
Equipment Deployed at bottom horizons from flooding.

e During the heavy monsoon period, the mining operation in the lower-most
bench may have to be stopped. Therefore, it is proposed to drown the lower-
most bench, which would work as a sump. The water will be pumped out and
discharged into the nearby nala/ river after proper sedimentation.

e For ensuring safety of the equipment while working out bottom horizons with no
access to surface profile, the following measures should be taken:

e Drivage of initial trenches if any and coal cutting on bottom benches should be
done during the dry period of the year.

e Ramps should be made for quick shifting of equipment from bottom horizons,

liable to be flooded during monsoon period, to the top horizons.

4.4 SLOPE MONITORING AS AN INTEGRAL PART OF MINE PLANNING

Monitoring is indispensable way to safeguard loss of mine and machinery from slope
failure.
Every slope is subjected to movement. The monitoring methods are generally based
on displacement of slope mass. It is crucial to judge the change of displacement or
velocity which may be critical. A critical review of the available literature by the many
researchers reveals that, a significant component of the slope stability surveillance
plan should involve regular inspection of the bench faces and crest areas to promptly
detect any signs of potential slope instability.
Ideally, these routine inspections should be carried out by the same individual to
ensure consistent observations over time.
The primary objectives of monitoring the waste dump and mine slope are as follows:
0 Sustain safe operational conditions.
o Offer insights into the mechanisms causing instability.

o Provide early alerts for emerging instability.
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0 Measure displacements and their rates.

o Establish and uphold a record of facility performance.
The findings from monitoring need to be meticulously documented in either a diary or
a computer system. This documentation is essential to maintain a historical record of
the stability performance for every stage of pit development. The frequency of
monitoring should be adjusted based on factors such as slope stability, time of year,
mining rate, and the specific mining activities conducted in the open pit.
During both summer and winter months, the slope monitoring prisms should be
surveyed on a monthly basis, assuming visual inspections indicate stable slopes.
However, during the rainy season, the frequency should be escalated to weekly
surveys. Intensive slope monitoring will only be necessary when mining operations are
being carried out in proximity to unstable sections of the open pit slopes. The available
methods for slope monitoring are discussed below along with necessary

recommendations.

4.4.1 Visual Monitoring

Visual Monitoring is the best practice when done vigilantly. Visual inspection of any
cracks, seepage in high wall helps to spot any movement. Development of tension
cracks and any change in them can be carefully observed. Visual monitoring also
includes demarcating weak strata on the basis of spontaneous combustion, weathered
zone or any deformation. A diligent visual survey always helps in taking preventive
measures and/or safeguarding man and machinery.

Crack monitoring:

Crack monitoring techniques typically consist of:

e Regular detailed mapping of location, depth, width of cracks, rate of extension
and opening;

e Installation of targets on opposite sides of cracks to monitor rates of opening;

e Installation of surface (wireline) extensometers;

e Installation of picket lines or lines of targets that can be monitored using
theodolites or precise levels to detect changes in alignment, location or

elevation along a given crack or the crest of the slope
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4.4.2 Monitoring by Total Station

Geodetic Surveys:

Traditional ground-based geodetic surveys involve measuring the precise positions of
slope features using total stations or GPS devices. These surveys provide accurate
data on the movement of specific points on the slope over time. Monitoring points are
established along the slope, and their positions are periodically measured to detect
any significant movement.

Prism Monitoring:

Prism monitoring is a subset of geodetic surveys where reflective prisms are placed
at monitoring points on the slope. Total stations are used to measure the distances
and angles to these prisms, allowing for accurate determination of their positions. Any
displacement of the prisms indicates slope movement.

Monitoring stations or pillars are generally installed at the places susceptible to
displacement. It includes rehandled OB dumps, high wall etc. Change in RL of these
monitoring stations needs to be continuously monitored for any unwanted movement.
A dedicated team of personnel should monitor and record RL of each monitoring

stations of the mine.

4.4.3 Monitoring by Slope Stability Radar (SSR)

Slope stability Radars are state of art instrument to detect slope instability and give
early warning depending upon the threshold limit. Slope stability radar can remotely
scan the pit slope and dump slope as within certain range in vertical and horizontal
direction depending upon its specification. A slope stability radar continuously scans
the slope wall within its range. SSR are so precise it can detect movement up to
millimetres. Slope stability’s radar effectiveness is evident from the fact that it captures
and stores the scan image of target area and any minute movement can be
distinctively marked. Depending upon the critical velocities considering site specific
geo mining conditions a threshold limit can be set for slope stability radar to give out
early warning in case of undesirable movement. Slope stability radar waves can
penetrate through rain, dust and smoke to provide supreme accuracy in monitoring.

4.4.4 Recommendations on Slope Monitoring
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o The monitoring program include visual inspection of the pit and dump slopes,
with focus on crest, face of slope, toe areas for any evidence of cracks,
seepage, erosion, gully formation, deformation etc. It is recommended that the
shift supervisor or field engineer visually inspect these areas. Other
observations such as cracking, seepage, erosion, deformation should also be
recorded properly. It should be ensured that benches have gradient in any
direction for proper drainage.

o Continuous slope monitoring is essential to detect any instability in advance to
safeguard against impending slope failure. The OB dumps shall be regularly
surveyed to produce up to date and accurate dump geometry.

o The monitoring should be done for strata movement on weekly basis. If any
crack, deformation, movement in benches is detected, it shall be immediately
informed to higher management. If the symptoms are abnormal, it must be
referred to DGMS authority and the work will be stopped till further instructions
from statutory bodies are obtained. Monitoring system should be implemented
as described in the paragraph as described in the paragraph slope monitoring
above. In case of any dump movement observed during “Conventional
Monitoring or Semi-advanced slope monitoring technique” Mine management
should initiate steps for implementation of advance monitoring technique for the
prediction of impending failure at critical areas of mine.
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5 SLOPE STABILITY -LITERATURE REVIEW AND DATA
PREPARATION

5.1 SLOPE STABILITY

Overburden Dumps (Inpit/Internal and Out of pit/External) and Mine Pit Slopes
(Working slopes, Final pit slopes) are the essential parts of the opencast mining
systems, particularly over different phases of mining life cycle. The slope stability
aspects of mine design were generally based on slope — height relationship curves
for a given factor of safety under similar geo-mining conditions, which, despite being
time tested and at times conservative, ignored, the design needs required in special
cases involving complex geology, structure, conditions and varied material
properties.

Challenges in land acquisition and various surface constraints and restrictions,
generally result in non-availability of land make it difficult to maintain the designed
slopes, both on highwall/working slopes and on OB dump. This leads to steeper
slopes and higher dumps to accommodate material, affecting the stability and
compromising safety. The problem gets compounded as mines get deeper and
involve higher stripping ratios.

It has thus now become inevitable to scientifically study/assess the stability of such

slopes to attain maximum productivity with adhering to highest standard of safety.

5.2 FACTORS GOVERNING SLOPE STABILITY

There are two main aspects of slope failure and they are natural and manmade
disturbances. The seismic activities of the earth crust, rain, tornado and geology
come under the naturally occurred disturbance. Blasting, excavation are manmade
disturbance for slope instability. Following are the main factors that influence the
slope stability.

5.2.1 Properties of Material Forming the Slope

a. Shear strength parameter:
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This is the basic parameter that holds the key role to control the stability of the
slope. All stability analysis involves knowledge of the shearing strength of the soil
but it is most difficult to comprehend it accurately. The shearing resistance of soll
comprises basically of the following components:

e The frictional resistance between the individual soil particles at their contact
points.

e The cohesion between the surfaces of the soil particles, i.e. the structural
resistance to displacements of the soil because of the interlocking of the particles.
e The shear strength in cohesion-less results from inter-granular friction alone,
while in other soils, it results from both: internal friction as well as cohesion.

e The fundamental shear strength equation proposed by French engineer
Coulomb is S=C + 6 Tan (D).

b. Hydro-geological parameters:

The effect of ground water present within the rock mass surrounding an open pit
can be detrimental to the stability of the slope (Hoek and Bray, 1981) Therefore, it
is expedient to constantly monitor groundwater levels as well as pore pressure to
assist in the assessment of slope stability (Ding, et al. 1998). Piezometers are
important for monitoring the effectiveness of mine dewatering programmes (Girard
and McHugh, 2000). Measurement or calculation of water pressure is an integral
part of site investigation for slope stability studies. Information on water pressures
is essential for designing and maintaining safe slopes (Girard, et al. 1998).

For hydrogeology study as part of PR, monitoring of profile of water table in and
around active mining areas, through groundwater monitoring points, using
dugwells/ Piezometers was carried out. The same are assumed to be

representative of hydrostatic condition of the mine bench for the current analysis.

For stability analysis of undisturbed material viz Working faces and High wall
Phreatic line were assumed considering the groundwater level/ piezometric data as

provided by the hydro geology dept, CMPDI.

Hydrostatic pressure/ water level condition (above the ground) within the

overburden dumps (recent/old) can’t be directly measured as OB dumps are not
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stratified Geological Formation. Study of groundwater monitoring/levels may be not
directly required in case of stability of OB dumps as it will not intersect the
groundwater table of the surrounding area. However, rate of infiltration of rainwater

may be increased due to loose OB dump material.

Ground water level and phreatic surface assumptions, piezometric levels were
based on the hydrological data of hydrogeological study of khadia OCP as provided
in PR. of Khadia OCP

5.2.2 Geology of Mine Pit

Geology of the mine pit plays a vital role towards determining the stability of working
pit. Understanding subsoil condition includes the knowing seam alignment, type of
material underneath. In addition to this it is prudent to know various geological
disturbances present in the mineable area.

5.2.3 Seismic Forces
(a) Earthquake Effect

Earthquake experience by a structure depends on its own dynamic characteristics
and ground motions such that random motion of ground, vibration intensity,
magnitude of the earthquake; depth of focus, distance from the epicentre and the

strata on which the structure stands.

Seismic forces are considered as per “Indian standard criteria for earth quake
resistant design of structures (fifth revision) IS 1893:1984 (reprint 2002) in the

following manner: -

Seismic force/coefficient ah is calculated as per the above IS Code by following two

methods and higher value is taken for slope stability calculation
a). Seismic Coefficient Method,

ah =Bl a0

B = Coefficient depending on soil foundation system

| = Factor depending upon importance of structures

a0 = basic horizontal seismic coefficient
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b) Response Spectrum method
ah = Bl Fo Sa/g
Fo = Seismic zone factor for average acceleration spectra

Sa/g = Average acceleration coefficient for appropriate natural period and damping

of structure. Value taken from T- Sa/g graph
T=29Ht(p/G)1/2,

T = Natural period of vibration for earth fill structure.

Ht = Height, P = Mass density, G = modulus of rigidity.

Since Khadia OCP, is situated in Zone Il expected Ground Acceleration for zone

lIl due to earthquake has been calculated as follows
|. Seismic Coefficient Method,

ah =Bl a0

Here

B=1.0,1=1.5 00 =0.04

Hence, ah = 0.06

Il. Response Spectrum method

ah = B1 FO Sa/g

FO=0.2

Sa/g = Value taken from graph between natural period of vibration verses average

acceleration coefficient

Natural period of vibration T for earth fills structure will be calculated as follow
T=29Ht(p/G)1/2,Ht=80m

P = 18000N/m3

G =15 MPa x 1000

Hence, T = 0.239 sec.
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Now ah = 1*1.5*0.2*0.16 = 0.048

Hence it was found that the value of horizontal acceleration from seismic coefficient
method is more than the value obtained from response spectrum method. Hence
the same value was considered for incorporating earthquake effect during stability

analysis.
(b) Blasting Effect

Blasting plays a devil's role towards stability of Pit and Dump Slopes in Mines.
Generally a blast vibration wave of low frequency has hostile impact on stability
(Dowding and Gilbert 1988). Wong and Pang(1992) suggested Pseudo-Static

approach to evaluate blasting effect on slopes.

Hoek etal (2002) introduced Disturbance factor due to blasting, “D” applicable to
rock slope. The value of D varies from “0” to “1” where “0” signifies minimal effect

of blasting where “1” means large scale blast having significant effect to slopes.

The ground motion is directly influence by scaled distance and a square root of the
explosive. Microsecond-delayed blasts are used for reduction of PPV of ground
vibrations which are connected with the maximum charge weight detonated per
delay. Peak patrticle velocity has been widely accepted as criteria for evaluating
effect of blasting. Langefors and Khilstrom has suggested predictor equation to
calculate peak patrticle velocity. DGMS has laid down accepted parameter in terms

of PPV as shown in table

Permissible peak particle velocity (PPV) at the foundation level of structures in

mining area is in mm/sec:

Table 5.1
TYPE OF STRUCTURES Dominant excitation frequency (Hz)
<8Hz 8-25 Hz >25Hz
A Building/structures not belonging
to owner
() Domestic houses/structures 5 10 15
(Kuchha, Brick in cement).
(i)industrial  building  (RCC) 10 20 25
framed structures.
2 5 10
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(iii) Object of historical importance
and domestic structures.

B Building belonging to owner with
limited span of life
(i) Domestic houses/structures 10 15 25
(Kuchha, Brick in cement)
(i) Industrial building (RCC) 15 25 50

framed structures

5.3 CALCULATION OF FOS

The shear resistance of the sliding slope is assessed by an index called the factor
of safety. The factor of safety gives relative static state of the studied slope about
its mobilization. This also gives an indication of risk factor of failure at a glance. This
is a ratio of the shear resistance to shear force develop at the sliding surface

(mobilization force).

Literature found to have categorized that slope is safe with the ratio more than the

value of 1.20.

In many literature and different agencies such as National Coal Board, UK,
Appolonia Consulting Engineers, mine branch, Canada, GL Fiesenko, Russia, etc
has envisaged a factor of safety more than 1.10 in the design of slope stability is
safe, if appropriate seismic acceleration is considered and more than 1.20 if seismic

acceleration is not considered.

As per DGMS Tech Circular no 3 of Dt 16.01.2020 the suggested factor of safety

are as follows
1. FoS greater than or equal to 1.3 for temporary slopes

2. FoS greater than or equal to 1.5 for permanent slopes.

5.4 SOFTWARE USED

The following software tools from Rocscience have been used in this study:

1. SLIDEZ2 -2D Limit equilibrium software
2. RS2- 2D Finite element software
3. RSData: Strength & Stress Analysis of Rock and Soil Materials
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SLIDEZ2: Limit equilibrium method software

The conventional limit equilibrium method is used in many geotechnical practices
to investigate the equilibrium condition and analyse the stability of slope with varying
geotechnical data and geometry. The most common methods for limit equilibrium
analysis are method of slices. The soil mass above the assumed slip surface is
divided into vertical slices for purpose of analysis. Several different methods of

slices are available for analysing the circular and non-circular condition.

In the present study limit equilibrium method has been used to compute the factor

of safety using bishop method and janbu method

The Slope analysis of Pit Slopes and OB Dump Slopes in Khadia OCP s
performed by limit equilibrium method software namely SLIDE2. Slide2 is a 2D limit
equilibrium slope stability program for evaluating the safety factor or probability of
failure, of circular or non-circular failure surfaces in soil or rock slopes. Slide2
analyse the stability of slip surfaces using vertical slice or non-vertical slice limit
equilibrium methods. Slide2 also includes finite element groundwater seepage

analysis built right into the program, for both steady state and transient conditions.

Slide2 analyses the stability of slip surfaces using vertical slice or non-vertical slice
limit equilibrium methods (e.g. Bishop, Janbu, Spencer, Sarma, etc). Individual slip
surfaces can be analysed, or search methods can be applied to locate the critical
slip surface for a given slope. Deterministic (safety factor) or probabilistic

(probability of failure) analyses can be carried out.

Finite element groundwater (seepage) analysis, for steady-state or transient
conditions, is built right into the Slide2 program

SLIDEZ2 has the Multi-Modal Optimization feature was introduced to help address
some of the real-world complexities of analysing a slope. Slope stability analyses
generally focus on the search for the single global minimum surface. Yet in reality,
a slope will often have multiple critical regions that may fail, instead of a single

critical region. This is where MMO comes into play.

RS2- 2D Finite element software
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RS2 is a program for 2D finite element analysis of geotechnical structures for civil
and mining applications. Applicable for both rock and soil (RS2 = Rock and Soil 2-
dimensional analysis program), RS2 is a general purpose finite element analysis
program for tunnel and support design, underground excavations, surface
excavation, slope stability, embankments, dynamic analysis, foundations,
consolidation, groundwater seepage and more. RS2 is used to determine the safety
factor of a simple homogeneous slope using the shear strength reduction (SSR)
method. SSR analysis is the ability to plot maximum deformation versus SRF. As
the SRF is increased, the strength properties are decreased. As the strength
decreases the maximum displacement increases. At some point, the slope will fail,
deformations will increase rapidly, and the finite-element analysis will not converge.

It is this point of non-convergence that defines the critical SRF.

RSData: It is a versatile toolkit for the analysis of rock and soil strength data, and
the determination of strength envelopes and other physical parameters. RSData
includes RocProp, a database of intact rock properties that runs as a standalone

application.

5.5 SAMPLE COLLECTION AND TESTING

It is generally difficult and expensive to sample and test large samples of rock mass.
Consequently, empirical methods of determining the friction angle and cohesion of
rock masses are available in the literature (Duncan C. Wyllie et all.,). In empirical
methods also it is necessary to categorize the rock mass in terms of both the intact

rock strength and the characteristics of the fractures/joints.

One of the methods is Strength Determination by Back Analysis of Failures:
Probably the most reliable method of determining the strength of a rock mass is to
back analyse a failed, or failing, slope. This procedure involves carrying out a
stability analysis with the factor of safety set at 1.0 and using available information
on the position of the rupture surface, the groundwater conditions at the time of
failure, and any external forces such as foundation loads and earthquake motion, if
applicable. In many cases it may not be feasible to carry out a back analysis of a
slope in geological conditions similar to those in which the new slope is to be
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excavated. In these circumstances, published results of rock mass shear strength

can be used in design. (Duncan C. Wyllie et all)

As an alternative to back analysis to determine the strength of fractured rock
masses, an empirical method was developed by Hoek (1983) and Hoek and Brown
(1988) in which the shear strength is represented as a curved envelope. This
strength criterion was derived from the Griffith crack theory of rock fracture, as well
as from observations of the behaviour of rock masses in the laboratory and in the
field (Marsal 1973; Jaeger 1970).

The three parameters defining the curved strength envelope of the rock mass are

the uniaxial strength of the intact rock, and two dimensionless constants m and s.
Estimation of Rock Mass Properties for Highwall:

RSData developed by Rocscience is used in this study for estimation of rock mass
properties, which developed on Hoek-Brown strength criterion based on intact rock
strength. RSData is a versatile toolkit for the analysis of rock and soil strength data,
and the determination of strength envelopes and other physical parameters.
RSData includes RocProp, a database of intact rock properties that runs as a
standalone application. the additional Output Parameters that can be generated

from RSdata Includes

e Hoek-Brown: rock mass tensile strength, compressive strength, deformation
modulus

e Mohr-Coulomb: uniaxial compressive strength, alpha angle

e Power Curve: uniaxial compressive strength, tensile strength
Samples were collected appropriate to ground conditions and transported them to
Geotechnical Lab at CMPDI. Laboratory tests were conducted to determine the
strength properties of OB materials such as cohesion and angle of internal friction.
The purpose of the sample collection and laboratory studies is to predict subsurface
conditions, classification and identifying strata and estimating strength properties.
Field and Laboratory works were conducted based on Indian Standard
specifications and, as per the requirement of project.
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Figure 5.1 Pictures showing Sample collection and compositions of Ob material at
field

5.5.1 Large Scale Direct shear testing of OB samples.

Different compositions of materials found at various benches of overburden dumps,
were collected from the field and packed in approximately 30 bags were transported
to CMPDI, HQ, Ranchi.

These samples were tested on an automatically servo-controlled Large Direct shear
machine which has a shear and normal load capacity of 2500kn, with a shear box
size of 300X300x300MM and 1000X1000X1000 mm. Mohr-Coulomb failure criteria
were used to determine the shear parameters cohesion ‘c’ and friction angle ‘¢’

using equation t=gtang+c.
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Figure 5.2 Pictures showing sample testing on Large Direct Shear Machine, CMPDI

5.6 INPUT PARAMETRS FOR SLOPE STABILITY ANALYSIS

The mixed material found in the interface of top soil and coalmine overburden material
is very complex in terms of both material type and its size distribution. The materials
properties of these overburden rocks or rock-soil mixture are most likely to change
due to repeated exposure to weathering and particle crushing during loading and
hauling process. The crushed sandstone material being formed by similar kind of sand
grains during sedimentation possesses characteristics somewhat similar to that of

Job No: 024622273 55 CMPDI Ltd



411

SCIENTIFIC STUDY FOR KHADIA EXPANSION OCP

sand, while the weak, weathered and crushed materials of shale tends to behave like
a clay material formation when subjected to watery condition.

Estimation of the key physico-mechanical properties of coalmine waste dumps was
done using the large scale testing of representative sample from OB dumps on Large
direct shear machine at field scale stresses, as well as considering laboratory studies
(from available literature) on mixed earth rock observed in Indian coalmine waste
dumps where the properties of all major constituent materials are taken into
consideration.

For high wall/working face material each material profile is defined by referring
lithological data of the nearby borehole.

RSData software based with observations during field visit and Physio-mechanical
properties of the strata in GR/PR is used for deriving the rock mass properties of
different strata depth wise to use as input parameters in stability analysis using
SLIDE2.

After correlating the test results from the laboratory test and with lithology data
available from borehole along with site specific literature review with judicial judgment

g value of shear strength parameters considered are given below.

Large Direct Shear Machine Testing of Over Burden Dump samples from Khadia
OC, NCL.

Different compositions of materials found at various benches of overburden dumps,
both internal and external dumps were collected from Khadia OCP, NCL during the
filed visit. The collected samples which were packed and labelled in approximately 16
bags are transported (by RI-VI) to CMPDI, HQ, Ranchi

These samples were tested on an automatically servo-controlled Large Direct shear
machine which has a shear and normal load capacity of 2500kN, with a shear box size
of 300X300x300MM and 1000X1000X1000 mm.

Mohr-Coulomb failure criteria were used to determine the shear parameters cohesion

‘c’ and friction angle ‘¢’ using equation t=ctang+c.
The summary of Direct shear test results is placed below.

A) Results for Khaida OCP

Job No: 024622273 56 CMPDI Ltd
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Table 5.2: Input strength parameters for OB dumps

Eimple Sample Code Site C(MPa) (PDhégree)
1 KH1 OB DUMP 0.21 24.23
2 KH2 OB DUMP 0.18 28.37
3 KH7 OB DUMP 0.15 29.68
4 KH8 OB DUMP 0.21 23.27

Sample wise Stress-strain plots and Mohr—Coulomb failure envelops are given below

1. Sample KH1
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m 0.45 C (MPa) 0.21
c 0.21 ¢ (°) 24.23

2. Sample KH2
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0.17 ‘ @ (°) 28.37

3. Sample KH7
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0.15 ‘ @ (°) 29.68

4. Sample KH8
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Rock samples from the field were collected and cores revovered from the sample
were tested for UCS and density . Using the UCS of intact rock from lab tests and
compressive test values avalble in GR for the intact rock Rock mass properties
were derived.

The intact rock may be considered as a continuum or polycrystalline solid among
discontinuities comprising an aggregate of minerals or grains. The rock mass is the
in situ medium comprising intact rock blocks separated by discontinuities such as
joints, bedding planes, folds, sheared zones, and faults.

In general, compared to intact rock, a rock mass has reduced tensile strength
(almost zero), and reduced shear strength especially along discontinuity planes.
Furthermore, if a rock mass is cut by directional joint sets, the rock mass strength
iS anisotropic.

The rockmass strength properties were derived using RocData software by
incorporting the lab test data of CMPDI, rock testing rpoperties avialbe in the
Khadia GR, previous test data from IIT BHU and BIT Mesra and correlating test
data from adjucent mines the input strength parameters are derived using Rocdata
software and few plots are reporduced bwlow.

Table 5.3 : Input strength parametrs for highwall

Description Unit weight (Kn/m?) | C (kPa) Phi (Degree)
Coal seam 16 150 17
Sand stone 23 275 30
Shaly sand stone | 22 200 26
Base rock 26 350 35
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Figure 5.3 Plots showing RSData Analysis results for Rock mass properties
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6 STABILITY ANALYSIS

6.1 SCOPE OF ANALYSIS

There are many areas within the excavation area and the dumps where the mining
and dump profiles are in deviation with the designed/desired profiles, the details of
which have been deliberated earlier in the report. Stability analysis for the Pit and

Dump slopes for the khadia coal mine was performed for the

e Existing Highwall Slopes, where the working benches have been clubbed to
form highwall profile, steeper/flatter than the designed/proposed profile.

Ultimate Pit Slope as per Approved Mining Plan/ PR

Existing Overburden Dump Slopes

Final Dump slope as per approved mining plan/ PR

Proposed High wall and OB dump slope profiles for specified areas

Considerations in the analysis:

Cross sections along various alignments were drawn across the mine workings and
dump profiles were superimposed on the seam and topographic dispositions,
generated through the digital model in Minex. Existing profiles on such sections were
taken from the Working plan of the mine dated 01.04.2023, showing the position of
mining operations, in consultation with mine officials. These sections have formed the

basis of the profiles used for Slope stability analysis for highwall and dump slopes.

Slope Stability Analysis for the Ultimate Pit slopes and Final Dump profiles are as
proposed in the Project Report/Mining Plan.

The factor of safety 1.5 has been considered for long term stability of the dump slope.
The angle of repose was considered to be 37°. The stability analyse were done to

determine the safe dump slope configuration.

Locations of the cross sections and models and analysis results of the stability analysis

using SLIDE2 and RS2 software are presented below.

Stability Analysis:

Job No: 024622273 63 CMPDI Ltd
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As per the working plan as on 01.04.2023, provided by the Khadia project on 16-04-
2023, the following critical sections were marked along high wall and dumps and the

drawings of the same were obtained from the project
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Figure6.2 showing location of sections considered along final stage pit and dump
1. Section A-A’

Section along A-A’ represents overburden dump on western side of the mine near
view point. The elevation at toe of the dump is 222 m and top of the dump is 500 m.
The average height of the dump along the section from the toe is 278m and overall

slope angle is 18°, the intermediate benches have bench angles ranging from 36°-4Q°,

| 5005

A SECTION ALONG A-A'

In .. 4359
=

2702

». 2223

Figure 6.3: A-A’ represents overburden dump on western section
2. Section B-B’

Section along B-B’ represents a section along western most part of the overburden
dump. The elevation at toe of the dump is 257 m and top of the dump is 502 m. The
average height of the dump along the section from the toe is 245 m and overall slope

angle is 21° the intermediate benches have bench angles ranging from 34°-40°,

o 202.5
e D
\\
M, SECTION ALONG B-B'
n T 4331
- ..396.9
2

s 7\\

257,
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Figure 6.4: B-B’ represents a section along western most part of OB
3. Section E-F’

Section along E-E’ represents a section along middle of the western overburden dump.
The elevation at toe of the dump is 239.2 m and top of the dump is 505 m. The average
height of the dump along the section from the toe is 265 m and overall slope angle is

220 The intermediate benches have bench angles ranging from 30°-38°.

505.4
s SECTION ALONG E-E'
\

250m| ‘¥23 9

o E DATUM - 200M i
M 50M 1o0M [150M [20oM 250M 300M BS0M [400M 450M [500M [550M Boom f50M [700M 7

Figure 6.5: E-E’ represents a section along middle of the western overburden dump
4. Section H-H’

Section along H-H’ represents a section along left part of the eastern overburden
dump. The elevation at toe of the dump is 247 m and top of the dump is 495 m. The
average height of the dump along the section from the toe is 248 m and overall slope
angle is 17% The intermediate benches have bench angles ranging from 34°-40°,

Except the intial bench at toe.

Job No: 024622273 66 CMPDI Ltd
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495.4
SECTION ALONG H-H' P

.247.7/

Jo=| H': - DATUM - 200M H
[50M JLooM [t50M fpoom J50M [300M BsoM [a00M [450M Foom [550M JpooM Jp5oM [7oom [750M [800M 50M

Figure 6.6: H-H’ represents a section along left part of the eastern overburden dump

5. Section I-P

Section along I-I' represents a section along middle of the eastern overburden dump.
The elevation at toe of the dump is 257 m and top of the dump is 495 m. The average
height of the dump along the section from the toe is 238 m and overall slope angle is
18% The intermediate benches have bench angles ranging from 34°%-45°. Except the

intial bench at toe

495.1

SECTION ALONG I-T'

20
257.1-
(é DATUMEOZr?lDM [toom [150M [oom [250M 300M Bsom [400M 450M [s00M [550m foom psomM [7o0M [750M
Figure 6.7: I-I' represents a section along middle of the eastern overburden dump

6. Section J-J’
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Section along J-J’ represents a section along eastern overburden dump. The elevation
at toe of the dump is 280 m and top of the dump is 499 m. The average height of the
dump along the section from the toe is 220 m and overall slope angle is 23°% The

intermediate benches have bench angles ranging from 340°-43°,

~499.8

SECTION ALONG J-J'

280.0

2o | J DATUM - 200M
o 50M 100M 150M 200M 250M 300M 350M 400M 450M 500M

Figure 6.8: J-J’ represents a section along eastern overburden dump
7. Section K-K’

Section along K-K' represents a section along western overburden dump. The
elevation at toe of the dump is 320 m and top of the dump is 502 m. The average
height of the dump along the section from the toe is 192 m and overall slope angle is
24% The intermediate benches have bench angles ranging from 299-55°, But one

intermediate bench has a height of 82m placed at angle of 36°

Job No: 024622273 68 CMPDI Ltd
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502

502

493

447

423

341

320

SECTION ALONG K-K'
Figure 6.9: K-K’ represents a section along western overburden dump
8. Section L-L’

Section along L-L’ represents a section along western overburden dump. The
elevation at toe of the dump is 304 m and top of the dump is 500 m. The average
height of the dump along the section from the toe is 195 m and overall slope angle is
33% The intermediate benches have bench angles ranging from 34°-45°. But one

intermediate bench has a height of 100m placed at angle of 40°

500

474

433

324

SECTION ALONG L-L'

Figure 6.10: L-L’ represents a section along western overburden dump
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9. Section M-M’

Section along M-M’ represents a section along western overburden dump. The
elevation at toe of the dump is 275 m and top of the dump is 497 m. The average
height of the dump along the section from the toe is 222 m and overall slope angle is

21% The intermediate benches have bench angles ranging from 26°-46°.

497

446

388

355

303

275

SECTION ALONG M-M'

Figure 6.11: M-M’ represents a section along western overburden dump
10.  Section O-O’

Section along O-O” represents a section along eastern overburden dump. The
elevation at toe of the dump is 293 m and top of the dump is 495 m. The average
height of the dump along the section from the toe is 202 m and overall slope angle is
20% The intermediate benches have bench angles ranging from 30°-33°

495

462

387

903

Figure 6.12: O-O” represents a section along eastern overburden dump
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11. Section N-N’

Section along N-N’ represents a section along eastern overburden dump. The
elevation at toe of the dump is 280 m and top of the dump is 495 m. The average
height of the dump along the section from the toe is 215 m and overall slope angle is

19°. The intermediate benches have bench angles ranging from 34°-55°

466

434
425

402

377

343
331

306

280

Figure 6.13: O-O” represents a section along eastern overburden dump

12.  Final stage Dump : Section 1-1 Along western dump

The elevation at toe of the dump is 300 m and top of the dump is 540 m. The average
height of the dump along the section from the toe is 240 m and overall slope angle is

18% The intermediate benches have bench angle of 37° and bench height of 30m.

+540

+510
+480
450
+420

+390
+330

e e R T R +300
INTERNAL DUMP (WEST) 5500W to -5500E

Figure : 6.14: Final stage Dump : Section 1-1 Along western dump

13. Final stage Dump: Section 2-2 Along Eastern dump
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15. Section D-D’

Section along D-D’ represents a profile along working benches at western quarry. The
elevation at floor is 220 m and at the top is 458 m. The average height of the face
along the section from the floor is 250 m and overall slope angle is 16° The
intermediate benches have bench angles ranging from 549-67° The part of the profile
towards the floor is having a height of 90 m with two benches. The with an individual

bench angle of 75° and overall slope the particular section is 67°.

—458.7 SECTION ALONG D-D'

Figure 6.16: D-D’ represents a profile along working benches at western quarry
16.  Section F-F’

Section along F-F’ represents a profile along working benches at eastern quarry. The
elevation at floor is 243 m and at the top is 438 m. The average height of the face
along the section from the floor is 224 m and overall slope angle is 16°. The
intermediate benches have bench angles ranging from 479-64° The part of the profile
towards the floor is having a height of 48 m with two benches. The with an individual

maximum bench angle of 77° and overall slope the particular section is 449,

SECTION ALONGfiui.k*/‘"—“JS*}
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7
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Figure 6.17: F-F’ represents a profile along working benches at eastern quarry
17.  Section G-G’

Section along G-G’ represents a profile along working benches at eastern quarry. The
elevation at floor is 270 m and at the top is 474 m. The average height of the face
along the section from the floor is 250 m and overall slope angle is 18°. The
intermediate benches have bench angles ranging from 47°-65° The part of the profile

towards the floor is having a height of 45 with bench angle of 77°.

SECTION ALONG G-G' T

o] G DATUM - 200M
M oM [room [r50m poom [z50m 300M Bsom [aoom 450M oom [F50m Foom psom [Foom [750m 800M 850M ]

Figure 6.18: G-G’ represents a profile along working benches at eastern quarry
18. Final stage pit slope : along Eastern Section

The particular profile indicates a final pit slope considered along the final stage quarry
as proposed in approved PR. The toe of the profile is having an RL of 215m and at
the top the RL is 480m, there by the average height of the final pit slope along that
section is 265m. the overall slope of the profile is 36° with individual bench angle of
70%in OB.

19. Final stage pit slope: along western Section

The particular profile indicates a final pit slope considered along the final stage quarry
as proposed in approved PR. The toe of the profile is having an RL of 175m and at
the top the RL is 400m, there by the average height of the final pit slope along that
section is 220m. the overall slope of the profile is 36° with individual bench angle of
700
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6.2 CONCLUSIONS OF STABILITY ANALYSIS

Table 6.1: Summary of analysis results

S.No | Section Description FoS FoS ( with Phreatic
(Dry condition) surface )

Existing Internal OB DUMP -West
1 Section A-A’ 1.37 1.37
2 Section B-B’ 1.48 1.41
3 Section E-E’ 1.32 1.26
4 Section K-K' 1.25 1.21
5 Section L-L’ 1.02 0.95
6 Section M-M’ 1.41 1.33
Existing Internal Dump —East
7 Section H-H’ 1.49 1.44
8 Section [-I 1.45 1.42
9 Section J-J’ 1.25 1.21
10 Section O-O’ 1.35 1.33
11 Section N-N’ 1.40 1.37
Proposed Final Stage Dump
12 Section 1-1" along West 1.37 1.32
13 Section 2-2’ along East 1.40 1.38
Existing High Wall -West
14 Section C-C’- Overall slope 1.54 1.50
16 Section D-D’ Overall slope 1.07 1.06
17 Section D-D’- Analysis for Intermediate | 1.6

Benches
Existing High Wall —-East
18 Section F-F’ 1.52 1.52
19 Section G-G’ 1.73 1.68
Proposed Final stage Pit slope
20 Along East 1.48 1.37
21 Along West 1.42 1.40

For stability analysis of existing sections viz section of dump, highwall , ultimate pit
slope and final stage dump plans sections (as indicated above in figure 6.19 & 6.20 )
are considered for modelling using SLIDE2 software as these appears to be critical by
virtue of geometry of slope profile and consequence of failures.
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All these sections are analysed for deterministic global minimum Factor of safety for
dry condition and also with elevated phreatic surface condition for simulating rise in

water table above ground level during monsoon or due to any hydrological conditions
Out of these sections,

i) Analysis for existing dump Section K-K’ along dump (west) results in a FoS
of 1.25 for dry condition and 1.21 with phreatic surface respectively for given
conditions.

i) Along existing dump section L-L’ Analysis along dump (west) results in a
FoS of 1.02 for dry condition and 0.95 with phreatic surface respectively for
given conditions.

iii) Analysis for existing dump Section J-J’ along dump (East) results in a FoS
of 1.25 for dry condition and 1.21 with phreatic surface respectively for given
conditions.

iv) Existing highwall section D-D’ along highwall (west) result in FoS of 1.07

and 1.06 dry and phreatic surface conditions respectively

The lesser FoS for profile along Section K-K’, could be due to an 83 m high single
bench OB dump. The lesser FoS for profile along Section-L-L’, could be the approx.
100 m high single bench with slope angle of around 40 degrees. Along highwall
section D-D’, the lesser FOS may be due to the part of profile towards the floor, which
is having a height of 90 m with two benches. The with an individual bench angle of 75°
and overall slope the particular section is 67°.The geometry of these sections should

be modified to attain better safety.

The remaining existing working sections in highwall and OB yields factor of safety
more than 1.30 in all cases, which is required for temporary working slopes. This
indicates these existing profiles along these sections appears to be safe for the given

site conditions.

Final batter sections along section east and west in PR as shown in figure 6.19 & 6.20
are considered for stability analysis. Analysis for overall stability of sections results in

FoS of 1.48 and 1.42 respectively and it is nearly 1.50 which is the stipulated FoS for
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permeant slopes. Final batter slope along East and west indicates that the slope
profile along this is safe for the present given strata properties and slope conditions.
However further detailed analysis in later stage of mining may be required to confirm
the impact of water and with exact strength properties of depth wise start along final

pit slope.

Stability analysis for final stage external dump along section 1-1’ and 2-2’ along west
and East dumps as per PR results in the FoS of 1.37 and 1.40 ( >1.3 but <1.5) which
indicates the proposed external dumping appears safe for the given conditions. The
final stage dump section as proposed in PR results in FoS of less than stipulated FoS
(i.,e 1.5) for permanent slopes. Better Drainage management and not allowing to
accumulate water along with proper benching as proposed in PR may result in further
stability.

6.2.1 Geometry of the benches recommendations
6.2.2 Ultimate Pit slope

The overall slope angle of ultimate pit should be limited to 36°- 38°as proposed in PR.
The Elements of mining system have been determined in accordance with the
parameters of excavation and transport equipment and the parameters of drilling and
blasting (table 4.5). The main OB bench overlying Turra seam is to be removed by
dragline system and proposed to be side cast in the decoaled cut. The OB from upper
benches is being handled by Shovel-dumper system and accommodated over the
dragline side cast spoil within the pit. The proposed ultimate pit slope section is shown

below
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395

Fig 6.21 Proposed Ultimate pit slope with various elements
6.2.3 Overburden dumps

The geometry for the benches is recommended as per the dump geometry proposed
in the PR/Mining plan i.e the Bench height of OB dumps formed by Shovel-Dumper
system will be 30m and slope of individual dump benches will be 37° (equal to angle
of natural repose of OB material). Width of berm between two adjacent benches will
be 40m. Overall slope of dump works out to be 28°

While forming any new dumps or modifying the slope profile of existing dumps
attention should be given to the CMR 2017 guidelines, which says any spoil bank
exceeding 30 meter in height shall be benched so that no bench exceeds 30 meter in
height and the overall slope shall not exceed 1 vertical to 1.5 horizontal.

The below suggested typical profile as per CMR 2017 is to be followed for any new
OB dumps that are being planned as well as it is to be adopted where ever it is
practically possible along existing sections for any further dumping that may be
planned or while modifying any existing dump sections. However, along sections of
old and abandoned dumps where active dumping is not going or further dumping is
not proposed or planned, the existing dump profile may be continued with imposing

restrictions on movement of men and machinery by placing proper fence/signboards
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Presence of water causes negative consequence towards pit stability. Garland drains
are to be provided along crest side for smooth passage of water. Benches are to be
properly graded to inhibit formation of sludge. Semi horizontal pipes may be inserted

for draining out water wherever necessary.

In the formation of external dumps, the slope profile, viz bench height and bench angle

should be as indicated in PR/Mining Plan.

In dragline mining, the toe of the dragline dump/coal barrier is generally at a distance
equivalent to the cut width of the dragline bench. Permission/exemption, if required
may have to be taken as per the requirement of mine.

As the rehandled dumps are comparatively newer and of less height, strict measures
should be taken so as to maintain tier system of dumping, where each tier should not
exceed a height of 30 meters.

Placement of the materials in the dump in accordance with the planned development
and operating plans, including lift height and location.

A dedicated geotechnical cell should be formed at project level which should
undertake frequent visual inspection and all the relevant information should be
recorded.

RL measurement of monitoring stations should be thoroughly carried out. The
monitoring work is to be supervised and verified by a senior survey officer.

Visual inspection of any cracks should be done diligently. Widening of cracks should
be measured by crack meters and recorded regularly.

For continuous monitoring of slope movement installation of Slope Stability Radar may
be considered. Today almost all SSR are equipped with mechanisation to provide

early warning signals about approaching failure.

6.4 LIMITATIONS OF THE STABILITY ANALYSIS

e Soil/OB is a very complex material. In nature, heterogeneous type of soil is
found which has different properties at different depth and places.

e Accurate soil/OB properties cannot be derived in laboratory by merely testing
few samples, because no theory can exactly simulate the field conditions.
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e Itis very difficult to take the soil/OB sample from the deep inside the OB dump
and measures were taken to collect the representative samples as per IS
codes.

e Judicious judgement based on combination of theory and practical experience
from the past studies help to arrive at the necessary assumptions for the study.

¢ In geotechnical engineering field there are many uncertain factors which govern
the stability analysis which depends on the assumptions made for the study. As
a result, factor of safety determined may vary to some extent from study to
study. In the study, all normal failure conditions are checked for determination

of FoS with the best possible assumptions and judgment
6.4.1 Disclaimer

This scientific study is based on the data and information available at the time of
the study, as well as on certain assumptions and models used in the analysis. The
study may not have been able to fully account for the inherent variability and
uncertainties associated with geological and mining conditions, as well as for the
limitations of the data and the analysis methods used. Therefore, the study results
and recommendations should be considered as estimates and subject to some
degree of uncertainty. The actual conditions at the coal mine may differ from those
assumed in the study, and unexpected events or changes in mining operations

may impact the reliability and validity of the study results.

In summary, this study provides a preliminary assessment of the geological and
mining conditions at the coal mine and recommends design measures and
strategies based on the available information and analysis methods. However, it is
subject to the inherent uncertainties and variability associated with geotechnical
work and should be considered in conjunction with other available information and

professional judgment.

Neither CMPDI nor any of its employees makes any warranty, express or implied
or assume any legal liability or responsibility for the accuracy, completeness or use

of the result of such information, product or process in the report.
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Slope Analysis Models and Results: The detailed slope stability models developed
by SLIDE2 by LEM usining steady state ground water FEM for existing sections and
ultimate pit and dump slopes (As indicated in section 6.2 above) are presented below

as Annexure-1
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A

.;m‘ﬁﬂmm wahem | BEL H.,__,i!- ‘A MEniraina Compamy}

subgidlary of Cosd ledia Linisied|
e e A Marerisle Man i
1% u|;|;;nr1:511.;rg:l1r:nm.m'" Annexure- |

Aik SROL IS0 PR00] SEY0200 L Ceamlied Leapany
e FaridelbetPioglt, B (ot e T3 406889 Past Singrautl Cailiprs Disrt Simgrauli, 8P PIN 4060809

Ref: NCL/SGR/STR/XtraGreen Diesel/28-25/ |1y | Date: |} /0672024
Ta,

Genral ManagerHOD (Euv)

Morthern Coalfields Limited

Sub; KtraGreen [Mese| trial run at Khadla & Amlori
et
1. Letter Mo JDO0/IB/NCL dated 24/04/2024 from I0CL
1. MOM Dated & June 2024 on TPM & Automation
3. e-Office File No- NCL/SGR/MMD/STORE/NTRAGREENDIESEL (Computer Mo 1495034)

Daar sir,

A triad run to explore the possitelity of wsing XtraGreen HSD in Khadia and Amlari may be mitiated, to
verify the emission efficiency and fuel economy benefits claimed by Myfs IDCL

Administrative approval (Note 8 11 Computer no 1495034 by the Dérector (Technical £ Operation)
has alsa been attached

Vours faithiully
-
Emnmuﬁm'ﬁ’c;? by
Copy to: ;
* TS OT(0), NCL E@‘H
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A Frerfregs frfide

5 Northern Coalfields Limited
@ e wl o |
(Frfe #“"} q‘!‘, N E L A Miniratna Company
(e sftwar Frfire 6t st aneft - A subsidiary of Coal India Limited

T AT, UFTH e AT/ Excavation Department, NCL HQ
M- UIDI02N 19SS 0003 160
Am 1500z 00, P50 14001 & OHSAS: 18001 Certificd [?Dﬂ'lﬂ'il_:l'
oive. el @t R fnidsi, ., For anises’ Post- Singraali Callicry, Dist- Simgrauli, M., PIN-456859
Fhose & Fux: 0TROS-256231, emuall grnescy sclimeoalindia in website | www, meleilin

NCL/SGRL/HQ/EXCV-DEPT/H-A50 Date: 06.08.2024

To

M/s Komatsu India Private Limited

Plot No. A-1, Sipcot Industrial Park

Growth Centre, Oragadam, Thenneri (Via),

Kanchipuram, Tamilnadu- 631604

Email: lal.asokansumangala@global. komatsu; Manish, Jhamb@larsentoubro.com:
prajeeshchandra@Lntecc.com

Sub: Exploring the possibility of CNG/LNG/Electrical battery Driven 100 Ton /
190 Ton Rear Dumpers for transportation of Coal/Overburden at NCL.,

Dear Sir,

NCL is exploring the possibility of acquiring CNG/LNG/Electric Battery-Driven 100
Ton / 190 Ton Rear Dumpers for the transportation of coal and overburden at Northern
Coalfields Limited (NCL). Adopting more sustainable practices in compliance of
environment, NCL is exploring the availability and feasibility of these Dumpers.

Specifically, NCL is interested in understanding whether your company currently
manufactures or is planning toe manufacture of CNG/LNG/Electrical battery Driven
Dumpers for transportation of Coal/Overburden.

In view of above, it is requested to provide the information of CNG/LNG/Electrical battery
Driven 100 Ton / 190 Ton Rear Dumpers for transportation of Coal / Overburden being
manufaured / proposed to be manufactured at your company.

s | Qe

General Manager (Excv)/HOD
HEWEUS [AHETEe( IcEa) (0. )

For kind information- D.T. (0), NCL QM
Copy to: 1. G.M (CF), NCL, G.M. (R&D), NCL, G.M. {Environment), NCL
2.Area G.M- Khadia Project
3. M/s Larsen & Toubro Limited, Mining Machinery, #32, Shivaji Marg, New
Delhi-110015
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(e Rty frfaee €t st st

: > ﬁﬁlﬁa Northern Coalfields Limited
(ﬁﬁﬁ'ﬁ'ﬁﬁ} N G L A Miniratna Company
A subsidiary of Coal India Limited

T AT, ‘-'{H-'FH'Q?T HEAT™Y | Excavation Department, NCL HO
CIN- U 01 0EMPEISSGO003160
An 1S0: 9001, 1S0; 14001 & OHSAS: 18001 Certified Company
e Freielt ey, Foror. fidift. o, O asies Post- Singrauli Collicry, Distt- Singraull, M_P, PIN-4868H0
Phane & Fax: 07T805-256231, emall: grnencv.nchioonlindia in website ; werw.nzkollin
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NCL/SGRL/HQ/EXCV-DEPT/H - 25} Date: 06.08.2024

To

M/s BEML Limited

23/1, 4™ Main Road

Sampangiram Nagar (S.E.Nagar)

Bengaluru, Karnataka-560027

Email: mmd@beml.co.in; mtt@beml.co.in; rm.singrauli@beml.co.in

Sub: Exploring the possibility of CNG/LNG/Electrical battery Driven 100 Ton J 190
Ton Rear Dumpers for transportation of Coal/Overburden at NCL,
Dear Sir,

NCL is exploring the possibility of acquiring CNG/LNG/Electric Battery-Driven 100
Ton f 190 Ton Rear Dumpers for the transportation of coal and everburden at Northern
Coalfields Limited (NCL). Adopting more sustainable practices in compliance of
environment, NCL is exploring the availability and feasibility of these Dumpers.

Specifically, NCL is interested in understanding whether your company currently
manufactures or is planning to manufacture of CNG/LNG/Flectrical battery Driven
Dumpers for transportation of Coal/Overburden.

In view of above, it is requested to provide the information of CNG/LNG/Electrical battery
Driven 100 Ton / 190 Ton Rear Dumpers for transportation of Coal / Overburden being

manufaured / proposed to be manufactured at your company.
R.E-'Eﬂ.rdsr @ N(}/LK\_/

General Manager (Excv)/HOD
HETHatE famrameger (T HY . Ue)

For kind information- D.T.(0), NCL Y o

Copy to;
1. G.M (CP),NCL, G.M. (R&D).NCL, G.M. (Environment),NCL
2. Area G.M- Khadia Project
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At wrerfiegy ffies 7% |orerat o | Northern Coalfields Limited

(i m Iggm A Miniratna Company

(e sty rfive € smpisfy ey — A subsidiary of Coal India Limited
Foe A, Gaefiue qEaer / Excavation Department, NCL HQ

CIN- 101028 P I9RSGO10I31 61
An 150z S00L, 150: 14001 & OHSAS: 18001 Certificd Campany
i Rt St R finttR, w9 s Post. Singrasli Calliery, Distt- Singrauli, M,P. PIN-486H59
Phase & Fax; 07A05-256211, emali; gmexcy.ncliicoalindin.in website | waww.nclcilin

NCL/SGRL/HQ/EXCV-DEPT/ H-3562 Date: 06.08.2024

To

M/s Tata Hitachi Construction Machinery Company Private Limited
Jubilee Building, 45 Museum Road

Bengaluru, Karnataka-s60025

Email: Rishi.Raj@tatahitachi.co.in

Sub: Exploring the possibility of CNG/LNG/Electrical battery Driven 100 Ton /
190 Ton Rear Dumpers for transportation of Coal/Overburden at NCL.

Dear Sir,

NCL is exploring the possibility of acquiring CNG/LNG/Electric Battery-Driven 100
Ton f 190 Ton Rear Dumpers for the transportation of coal and overburden at Morthern
Coalfields Limited (NCL). Adopting more sustainable practices in compliance of
envirenment, NCL is exploring the availability and feasibility of these Dumpers.

Specifically, NCL is interested in understanding whether your company currently
manufactures or is planning to manufacture of CHNG/LNG/Electrical battery Driven
Dumpers for transportation of Coal/Overburden,

In view of abave, it is requested to provide the information of CNG/LNG/Electrical battery
Driven 100 Ton [/ 190 Ton Rear Dumpers for transportation of Coal/Overbiirden being
manufaured / proposed to be manufactured at your COMpany.

Regards, \;\_V((\

General Manager (Excv)/HOD

HETHE ‘Fﬂ‘m'ﬂ'&rx;ﬁjilﬁ'%ﬂ} (TH.HT .U

y -
For kind information- D.T. (), NCL

Copy to: 1. G.M (CP), NCL, G.M. (RE&D), NCL, G.M. (Environment), NCL
2.Area G.M- Khadia Project
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Northern Coalfields Limited 184

A Mimiratma Company
A subsidiary of Coal India Limited

Teaw Fram, uAEiTe Hee / Excavation Department, NCL HQ
CIN- U101 02M PI9RSGO 1003160
An IS0 9001, 1500 14001 & OHSAS: 18001 Certified Company
oree- firidret werfRreft, e ferdeft. mu. R s Post- Singraul Colliery, Distt- Singrauli, M.P. PIN-486889
Phone & Fas: 07805-256251, emuil: gmexcy nelGeed lindi in website @ www.nebelin

NCL/SGRL/HQ/EXCV-DEPT/H -35 Y Date: 06.08.2024

To

M/s OJSC "BELAZ"

Management Company of Holding “BELAZ-HOLDING"

Republic of Belarus

Email: export@belaz.minsk.by; import@belaz.minsk.by; jvgokal@vsnlcom

Sub: Exploring the possibility of CNG/LNG/Electrical battery Driven 100 Ton /
190 Ton Rear Dumpers for transportation of Coal/Overburden at NCL.

Dear Sir,

NCL is exploring the possibility of acquiring CNG/LNG/ Electric Battery-Driven 100
Ton / 190 Ton Rear Dumpers for the transportation of coal and overburden at Northern
Coalfields Limited (NCL). Adopting more sustainable practices in compliance of
environment, NCL is exploring the availability and feasibility of these Dumpers.

Specifically, NCL is interested in understanding whether your company currently
manufactures or is planning to manufacture of CNG/LNG/Electrical battery Driven
Dumpers for transportation of Coal/Overburden,

[n view of above, it is requested to provide the information of CNG/LNG/Electrical battery
Driven 100 Ton / 190 Ton Rear Dumpers for transportation of Coal / Overburden being
manufaured / proposed to be manufactured at your company.

- .

General Manager (Excv)/HOD
HETTEY [EHETETE (3 (o= 3t T

For kind information- D.T. (0), NCL ?

Copy to: 1. G.M (CP), NCL, G.M. (R&D), NCL, G.M. (Environment), NCL
2.Area G.M- Khadia Project
3.M/s L.V, Gokal & Co. Private Limited, Mumbai
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Annexure-K
M Gmall Environment Khadia <environmentkhadia@gmail.com>

Approval Request-New Unit Connectivity-Mining-KHADIA PROJECT NORTHERN
COALFIELDS LIMITED-Uttar Pradesh-Reg.

RTDMS Connectivity <rtdmsapproval1.cpcb@gov.in> Fri, Dec 13, 2024 at 5:43 PM
To: environmentkhadia <environmentkhadia@gmail.com>

Cc: Archit Uprit <archituprit.cpcb@nic.in>, B Vinod Babu <itdiv.cpcb@gov.in>, "rajasekar.r"
<rajasekar.r@rockwellautomation.com>, connect <connect@enggenv.com>, "cgm.khd" <cgm.khd@gmail.com>,
sominingkhdpro <sominingkhdpro@gmail.com>, Sanjeev kumar <gmenv.ncl@coalindia.in>, B Vinod Babu
<itdiv.cpcb@nic.in>, arpitnanavati <arpitnanavati@dcmshriram.com>, Anurag Sharma <anurag.cpcb@gov.in>, KRISHAN
DEV <kd.cpcb@gov.in>, NEHA SINGH <neha.cpcb@gov.in>

Sir/Ma'am,
PFA provisional connectivity sheet of M/s KHADIA PROJECT NORTHERN COALFIELDS LIMITED, UP. The
connectivity is provisional but subjected to Future review of measurement principles used in the device and/or

device capability, by any CPCB Division, and any corrective action including direction for replacement of these
devices if found unsuitable.

Note: The unit/Station has been integrated with RTDMS Portal, kindly update the industry code in CPCB
Registration portal.

Thanks & Regards

IT Division

Central Pollution Control Board
Delhi

---- On Mon, 25 Nov 2024 17:56:22 +0530 <environmentkhadia@gmail.com> wrote ---

[Quoted text hidden]

https://mail.google.com/mail/u/0/?ik=a3e019fc05&view=pt&search=all&permmsgid=msg-f: 1818327296016 148049&simpl=msg-f:18183272960161...  1/1
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NCL Khadia Project,Shaktinagar | Delay
Quick Range

1 Day 3Days 7Days 30 Days

From Date *

1/14/2025, 1:59 PM
To Date *

1/20/2025, 1:59 PM

Station

186

O Reports

ETP_of_Khadia_Project

Frequency

15 Minutes

table View

oo

Validated

Zero Calibration

Failure Correct

Non-obtained

Anomaly

BOD (mg/l) x J COD (mg/l) x Y TSS (mg/) x Y pH (pH) X

+4 X

\—n

[ Search...

I 2025-01-14 13:45 14.36 225.57 169.16 6.97 0.36
2025-01-14 14:00 14.31 224.58 168.42 7.03 0.08
2025-01-14 14:15 0.00 0.00 0.00 0.00 0.00
2025-01-14 14:30 14.10 221.32 165.97 7.10 0.23

https://esc.mp.gov.in/#/landing/industryReports/HourlyAverageReport
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66 THE GAZETTE OF INDIA : EXTRAORDINARY [RRT II—SEC. 3(i)]
37. Hazardous waste treatment processes,ggl Sludge from wet scrubbers
pre-processing, incineration arg@V.z Ash from incinerator and flue gas cleaning residue
concentration 37.2 Concentration or evaporation residues
38. Chemical processing of Ores containiBg.1 Process residues
.z

heavy metals

Manganese, Nickel, Cadmium etc.

such as Chromiu

8

Spent acid

* The inclusion of wastes contained in this Schedule does not preclude the use of Schedule || to demonstrate that
the waste is not hazardous. In case of dispute, the matter would be referred to the Technical Review Committee
constituted by Ministry of Environment, Forest and Climate Change.

Note: The high volume low effect wastes such as fly ash, Phosphogypsum, red mud, jarosite, Sags from
pyrometallurgical operations, mine tailings and ore beneficiation rejects are excluded from the category of hazardous
wastes. Separate guidelines on the management of these wastes shall be issued by Central Pollution Control Board.

SCHEDULE II
[Seerule3 (1) (17) (ii)]
List of waste constituents with concentration limits

Class A: Based on leachable concentration limits [Toxicitya€acteristic Leaching
Procedure (TCLP) or Soluble Threshold Limit Concativn (STLC)]

Class Congtituents Concentration in
mg/|
(1) (2 3
Al Arsenic 5.0
A2 Barium 100.0
A3 Cadmium 1.0
A4 Chromium  and/or  Chromium  (lll 50
compounds )
A5 Lead 5.0
A6 Manganese 10.0
A7 Mercury 0.2
A8 Selenium 1.0
A9 Silver 5.0
A10 Ammonie 50*
All Cyanide 20*
Al12 Nitrate (as nitrate-nitrogen) 1000.0
Al13 Sulphide (as kB) 5.0
Al4 1,1-Dichloroethylene 0.7
Al5 1,2-Dichloroethane 0.5
Al6 1,4-Dichlorobenzene 7.5
Al7 2,4,5-Trichlorophenol 400.0
A18 2,4,6-Trichlorophenol 2.0
Al19 2,4-Dinitrotoluene 0.13
A20 Benzene 0.5
A21 Benzo (a) Pyrer 0.001
A22 Bromodicholromethar 6.C
A23 Bromoform 10.0
A24 Carbon tetrachloric 0.t
A25 Chlorobenzer 100.C
A26 Chloroform 6.0
A27 Cresol (ortho+ meta+ para) 200.0
A28 Dibromochloromethane 10.0
A29 Hexachlorobenzei 0.1:
A30 Hexachlorobutadier 0.t
A3l Hexachloroethar 3.C
A32 Methyl ethyl ketone 200.(

187
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A33 Naphthalen 5.C
A34 Nitrobenzen 2.C
A35 Pentachlorophen 100.(
A36 Pyridine 5.C
A37 Tetrachloroethyler 0.7
A38 Trichloroethylen 0.5
A39 Vinyl chloride 0.2
A40 2,4,5TP (Silvex 1.C
A4l 2,4-Dichlorophenoxyacetic ac 10.C
A42 Alachlor 2.C
A43 Alpha HCF 0.001
Ad4 Atrazine 0.2
A45 Beta HCF 0.004
A46 Butachlo 12.5
A47 Chlordane 0.0
A48 Chlorpyriphot 9.C
A49 Delta HCF 0.004
A50 Endosulfan (alpha+ beta+ sulphi 0.04
A51 Endrir 0.0z
A52 Ethior 0.2
A53 Heptachlor (& its Epoxide 0.00¢
A54 Isoproturol 0.€
A55 Lindane 0.4
A56 Malathior 19
A57 Methoxychlo 10
A58 Methyl parathio 0.7
A59 Monocrotopho 0.1
A60 Phorat: 0.2
A61 Toxaphen 0.5
A62 Antimony 15
A63 Beryllium 0.75
A64 Chromium (VI 5.C
AB5 Cobalt 80.0
A66 Copper 25.0
A67 Molybdenum 350
A68 Nickel 20.0
A69 Thallium 7.0
A70 Vanadium 24.0
A71 Zinc 250
A72 Fluoride 180.0
A73 Aldrin 0.14
A74 Dichlorodiphenyltrichloroethane (DDT 0.1
Dichlorodiphenyldichloroethylene (DDE),
Dichlorodiphenyldichloroethane  (DDD)
A75 Dieldrin 0.8
A76 Kepone 2.1
A77 Mirex 21
A78 Polychlorinated bipheny 5.C
A79 Dioxin (2,3,7,-TCDD) 0.001
Class B: Based on Total Threshold Limit Concentration (TTLC)
Class Congtituent Concentration in
mg/kg
) (@) )
Bl Asbestos 10000
B2 Total Petroleum Hydrocarbons (TPH) 5,000
(C5 - C36)

188
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Note:

(1) The testing method for list of constituents at AlLA61 in Class-A, shall be based on Toxicity
Characteristic Leaching Procedure (TCLP) and fdraetion of leachable constituents, USEPA Test
Method 1311 shall be used.

(2) The testing method for list of constituents at AB®2A79 in Class- A, shall be based on Soluble
Threshold Limit Concentration (STLC) and Waste Bstion Test (WET) Procedure given in
Appendix Il of section 66261 of Title 22 of Califoa Code regulation (CCR) shall be used.

(3) In case of ammonia (A10), cyanide (A11l) and chromiI (A64), extractions shall be conducted
using distilled water in place of the leaching neesipecified in the TCLP/STLC procedures.

(4) A summary of above specified leaching/extractionocpdures is included in manual for
characterization and analysis of hazardous wadiésped by Central Pollution Control Board and in
case the method is not covered in the said masu#gble reference method may be adopted for the
measurement.

(5) In case of asbestos, the specified concentratiitsliapply only if the substances are in a friable,
powdered or finely divided state.

(6) The hazardous constituents to be analyzed in tletewshall be relevant to the nature of the industry
and the materials used in the process.

Wastes which contain any of the constituents lisietbw shall be considered as hazardous, providey éxhibit the
characteristics listed in Class-C of this Schedule

Acid Amides

Acid anhydrides

Amines

Anthracene

Aromatic compounds other than those listed in Chass
Bromates, (hypo-bromites)

Chlorates (hypo-chlorites)

Carbonyls

Ferro-silicate and alloys

0. Haloger- containingcompounds which produce acidic vapours

contact with humid air or water e.g. silicon tetraride, aluminum
chloride, titanium tetrachloride

11, Halogen- silanes
12. Halogenated Aliphatic Compounds
13. Hydrazine (s)

B|Q|0|N|jo | gk wIN e

14, Hydrides

15. Inorganic Acids

16. Inorganic Peroxides

17. Inorganic Tin Compounds
18. lodates

19, (Iso- and thio-) Cyanates
20. Manganese-silicate

21, Mercaptans
22, Metal Carbonyls
23. Metal hydrogen sulphates

24, Nitrides
25. Nitriles
26. Organic azo and azooxy Compounds

27. Organic Peroxides

28. Organic Oxygen Compounds

29. Organic Sulphur Compounds

30. Organo- Tin Compounds

31 Organo nitro- and nitroso compounds
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32. Oxides and hydroxides except those of hydrogerhargrsilicon,
iron, aluminum, titanium, manganese, magnesiuncjwal

33. Phenanthrene

34, Phenolic Compounds

35. Phosphate compounds except phosphates of alumgaloym and
iron

36. Salts of pre-acids

37. Total Sulphur

38. Tungsten Compounds

39. Tellurium and tellurium compounds
40. White and Red Phosphorus

41. | 2-Acetylaminofluorene

42. | 4-Aminodiphenyl

43. Benzidine and its salts

44, Bis (Chloromethyl) ether
45, Methyl chloromethyl ether
46. 1,2-Dibromo-3-chloropropane

47. 3,3"-Dichlorobenzidine and its salts
48. 4-Dimethylaminoazobenzene

49, 4-Nitrobiphenyl

50. Beta-Propiolactone

CLASS C : Based on hazar dous Char acteristics

Apart from the concentration limit given above, tébstances or wastes shall be classified as hamamdaste if it
exhibits any of the following characteristics dodhe presence of any hazardous constituents:

Class C1: Flammable- A waste exhibits the characteristic of flammapilir ignitability if a representative sample
of the waste has any of the following propertiesnely:-

(i) flammable liquids, or mixture of liquids, or liquictontaining solids in solution or suspension éaample,

(ii)

(iii)
(iv)

paints, varnishes, lacquers, etc; but not includingstances or wastes otherwise classified on ataju
their dangerous characteristics), which give offaanmable vapour at temperature less than 60°Cs Thi
flash point shall be measured as per ASTM D 93-id8ed-cup test method or as determined by an
equivalent test method published by Central PaiutControl Board;

it is not a liquid and is capable, under standardgerature and pressure, of causing fire througtidin,
absorption of moisture or spontaneous chemical gémnand, when ignited, burns vigorously and
persistently creating a hazard,;

it is an ignitable compressed gas;

It is an oxidizer and for the purposes of charésa¢ion is a substance such as a chlorate, permatga
inorganic peroxide, or a nitrate, that yields oxygeadily to stimulate the combustion of organidtera

Class C2: Corrosive- A waste exhibits the characteristic of corrosivfta representative sample thfe waste has
either of the following properties, namely:-

(i
(ii)

(iii)
(iv)

it is aqueous and has a pH less than or equabt@feater than or equal to 12.5;

it is a liquid and corrodes steel (SAE 1020) aat igreater than 6.35 mm per year at a test tenuperaf
55 °C;

it is not aqueous and, when mixed with an equivtaleeight of water, produces a solution having al¢gs$
than or equal to 2 or greater than or equal t0;12.5

it is not a liquid and, when mixed with an equivalaeight of water, produces a liquid that corrodt=|
(SAE1020) at a rate greater than 6.35 mm per yteatest temperature of 55 °C.

Note:

For the purpose of determining the corrosivity, Bwreau of Indian Standard 9040 C method for pH
determination, NACE TM 01 69 : Laboratory Corrosidesting of Metals and EPA 1110A method for
corrosivity towards steel (SAE1020) to establish ¢brrosivity characteristics shall be adopted.

190
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Class C3: Reactive or explosive- A waste exhibits the characteristic of reactivfta representative sample of the
waste it has any of the following properties, namel

(i) itis normally unstable and readily undergoesenblchange without detonating;
(i) it reacts violently with water or forms potentiaéixplosive mixtures with water;

(i) when mixed with water, it generates toxic gasegours or fumes in a quantity sufficient to presant
danger to human health or the environment;

(iv) it is a cyanide or sulphide bearing waste whichemwexposed to pH conditions between 2 and 12rb, ca
generate toxic gases, vapours or fumes in a gyasfficient to present a danger to human healtther
environmental;

(v) it is capable of detonation or explosive reacifoit is subjected to a strong initiating sourceibheated
under confinement;

(vi) it is readily capable of detonation or explosivecamposition or reaction at standard temperatuck an
pressure;

(vii) itis a forbidden explosive.
ClassC4: Toxic- A waste exhibits the characteristic of toxicity,:#

(i) the concentration of the waste constituents ligte@lass A and B (of this schedule) are equal tonore
than the permissible limits prescribed therein;

(ii) it has an acute oral LD50 less than 2,500 milligsgoar kilogram;
(iii) it has an acute dermal LD50 less than 4,300 mligs per kilogram;
(iv) it has an acute inhalation LC50 less than 10,00 peer million as a gas or vapour;

(v) it has acute aquatic toxicity with 50% mortalitytlin 96 hours for zebra fisiBfachidanio rerio) at a
concentration of 500 milligrams per litre in dilomi water and test conditions as specified in BIS te
method 6582 — 2001.

(vi) it has been shown through experience or by anyatdrreference test- method to pose a hazard tamum
health or environment because of its carcinogenicitutagenecity, endocrine disruptivity, acuteidity,
chronic toxicity, bio-accumulative properties orgistence in the environment.

Class C5: Substances or Wastes liable to spontaneous combustion - Substances or Wastes which are liable to
spontaneous heating under normal conditions eneceohtin transport, or to heating up on contact with and being
then liable to catch fire.

Class C6: Substances or Wastes which, in contact with water emit flammable gases- Substances diVastes which,
by interaction with water, are liable to becomergpneously flammable or to give off flammable gasedangerous
guantities.

Class C7: Oxidizing - Substances dVastes which, while in themselves not necessaaighustible, may, generally by
yielding oxygen cause, or contribute to, the contibnof other materials.

Class C8: Organic Peroxides - Organic substances &vastes which contain the bivalent O-O structureictvimay
undergo exothermic self-accelerating decomposition.

Class C9: Poisons (acute) - Substances diVastes liable either to cause death or seriousyiguto harm human
health if swallowed or inhaled or by skin contact.

Class C10: Infectious substanees - Substances dWVastes containing viable micro-organisms or theirts which are
known or suspected to cause disease in animalsnoaims.

Class C11: Liberation of toxic gases in contact with air or water - Substances dVastes which, by interaction with
air or water, are liable to give off toxic gaseslangerous quantities.

Class C12: Eco-toxic- Substances dWastes which if released, present or may presemteitiate or delayed adverse
impacts to the environment by means of bioaccunwrair toxic effects upon biotic systems or both.

Class C13: Capable, by any means, after disposal, of yielding anothatemial, e.g., leachate, which possesses any of
the characteristics listed above.
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R#.ND.CEE/?,Q{?. ;gfzq.‘g Date: November 231, 2017
1]
To,
Mr. AN, Pandey
General Manager
Khadia Project
Northem Coal Field Ltd.
P.O - Saktinagar
Dist - Seobhadma - 231 132
Dear Sir,
In reference to vour letter No, KJ-[S-".'bii.tl-’Sa.minnga'i?.“EE[ dated 02.05.2017, the tag report of
vour sample submitted and collected by vou are as under:
Test Repori
"EPT | Pb(ppm) | Hg(ppm) [ As(ppm) | Cd (ppm) | Ni (ppm) caﬁmy_!
Siudge | |
Sample '
KHSL1 | | -
L L | 00006 o 4312 0014 | 00 [ 2ot
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ﬂ"\___;' — E& I
(A.5.K. Sinha} (P =t
Lab-Incharge Head of the Deparment
Hydrogen Energy Lab Ferpmeer - Heao
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M Gmall Environment Khadia <environmentkhadia@gmail.com>

Testing of ETP Sludge

Environment Khadia <environmentkhadia@gmail.com> Mon, Jan 27, 2025 at 7:16 PM
To: director@iitism.ac.in
Cc: staff officer mining khadia project <sominingkhdpro@gmail.com>, Cgm Khadia <cgm.khd@gmail.com>

Dear Sir,
Khadia Opencast Project is an opencast coal mine of M/s Northern Coalfields Limited. During its operation, Khadia
OCP ftreats its effluent generated from coal mine in an Effluent Treatment Plant and in this process, ETP sludge is

generated.

As per schedule -I of the Hazardous & Other Waste (Management & Transboundary Movement) Rules, 2016, the
use of Schedule Il can be done to demonstrate that the waste is not hazardous.

Khadia Project wishes to ascertain the hazardous nature of ETP sludge being generated as per Schedule- Il of the
Hazardous & Other Waste (Management & Transboundary Movement) Rules, 2016. (Copy enclosed).

It is requested to kindly furnish the quotation / estimated amount and necessary details for above work.
With regards

Nodal Officer (Environment)
Khadia Area, NCL

ﬂ Schedule-ll_Hz Waste.pdf
85K
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M Gmall Environment Khadia <environmentkhadia@gmail.com>

Testing of ETP Sludge

Environment Khadia <environmentkhadia@gmail.com> Mon, Jan 27, 2025 at 7:13 PM
To: director@iitbhu.ac.in
Cc: staff officer mining khadia project <sominingkhdpro@gmail.com>, Cgm Khadia <cgm.khd@gmail.com>

Dear Sir,
Khadia Opencast Project is an opencast coal mine of M/s Northern Coalfields Limited. During its operation, Khadia
OCP ftreats its effluent generated from coal mine in an Effluent Treatment Plant and in this process, ETP sludge is

generated.

As per schedule -I of the Hazardous & Other Waste (Management & Transboundary Movement) Rules, 2016, the
use of Schedule Il can be done to demonstrate that the waste is not hazardous.

Khadia Project wishes to ascertain the hazardous nature of ETP sludge being generated as per Schedule- Il of the
Hazardous & Other Waste (Management & Transboundary Movement) Rules, 2016. (Copy enclosed).

It is requested to kindly furnish the quotation / estimated amount and necessary details for above work.
With regards

Nodal Officer (Environment)
Khadia Area, NCL

ﬂ Schedule-ll_Hz Waste.pdf
85K
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https://mail.google.com/mail/u/0/?ui=2&ik=a3e019fc05&view=att&th=194a8013a060c2b2&attid=0.1&disp=attd&realattid=f_m6f3mmb60&safe=1&zw
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2/13/25, 2:02 PM 5@52Testing of ETP Sludge 1 95

M Gmall Environment Khadia <environmentkhadia@gmail.com>

Testing of ETP Sludge

Environment Khadia <environmentkhadia@gmail.com> Mon, Jan 27, 2025 at 7:11 PM
To: "rpbd@iitrindia.org" <rpbd@iitrindia.org>

Cc: staff officer mining khadia project <sominingkhdpro@gmail.com>, Cgm Khadia <cgm.khd@gmail.com>, "Hemendra
B. Shinde" <gmenv.ncl@coalindia.in>

Dear Sir,
Khadia Opencast Project is an opencast coal mine of M/s Northern Coalfields Limited. During its operation, Khadia
OCP treats its effluent generated from coal mine in an Effluent Treatment Plant and in this process, ETP sludge is

generated.

As per schedule -I of the Hazardous & Other Waste (Management & Transboundary Movement) Rules, 2016, the
use of Schedule Il can be done to demonstrate that the waste is not hazardous.

Khadia Project wishes to ascertain the hazardous nature of ETP sludge being generated as per Schedule- 1l of the
Hazardous & Other Waste (Management & Transboundary Movement) Rules, 2016. (Copy enclosed).

It is requested to kindly furnish the quotation / estimated amount and necessary details for above work.
With regards

Nodal Officer (Environment)
Khadia Area, NCL

ﬂ Schedule-ll_Hz Waste.pdf
85K

https://mail.google.com/mail/u/0/?ik=a3e019fc05&view=pt&search=all&permmsgid=msg-a:r-5409250487306260935&simpl=msg-a:r-5409250487... 11
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Ref Mo NCLASGRICMC/KHADIA CHP LOA20241 b )

Ta.

M3 5 ¥ Samania & Co Pw Lid,
215, Saral Bose Hoad

Crate: OB 01 2024

Sub. Letter of Acceplance (LoA} | Work order for the work ol “Planning, Design, Engineering,
onstruction, Fabeication, Ereclion, Supply, Installaton,

c Testing, Trial Run and
g of Coal Handiing Plant of 4 MTPA consisting of all Civil, Structural, Electrical
E:milﬂtl!}g ing

anmﬁﬂmmmundfmihiuqukutnm!

campite
in all respects on tumkey basis and Operefion and Maintenance of plant for five years in
Khadia OCP of NCL"

Ref: 1. NIT No. GM (CMCHNCL/NITAKHD GHPIDS Date: 31 05,2023
2 Tender Id: 2023_NGL_280513_1

3 Your submitted bid with Bid ID 856040 along with confirmatory documents on
www_coalindiatenders nic.in including Price Justification,

Dear Sir,

With reference 1o above, this is 1o communicata the approval of the Competent Autharity for
award of the subject work o M/s

5 K EBamanta & Co Pvt Uid for an amount of Rs
272 69,80,000/- (Rupees Two Hundred

Seventy Two Crore Shdy Mine Lakh Eighty Thousand
anly including GST@18%,)

[Capital Cost: Rs, 251,34 00.000/- including G5T. Revenue Cost (O&M). Rs. 21,3580 0000
including GST], subject to the fallowing terms and condilions:

1. PERFORMANCE SECURITY DEPOSIT (PSD) / SECURITY DEPOSIT

You hava 1o depesit a sum of Rs. 11,55.50,000/- {Rupees Eleven Crores Fifty Five Lakh Fifty
Thousand caly} only as 5% of the Conlract Price, within 21 days of issuance of LOA, as per

Clause Ma. 3 'Contrast Pedormance Guarantes! Securiy Deposit of General Terms &
Conditions of Contract of the NIT

Wock shall commence only afler submission of Perlormance Securily, In tase the succasshul
bidder fails bo subme the Peformance Securty wilhin (he stipulated ime then the award o work
shall be cancefdied and bidder will be banred for two years from being aligitie Yo submit bics
CIL and its subssdiares, In addtion lo (he above penal measures, the biddar will not be alowed o
parlicipale in the relendering protess

running on Account bills shall be paid ot 55% (ninely fve percent) of the execubed wark W
';'H[!,ig 54 ?Fhra percent) deduction towards Retention Money will e the second part of Security
Deposi
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¢ Goods & Service Tax:
Terme and

The payment of the Goods & Service
Conditians of the NIT / Tender document.

Tax shall be governed as per the

1 Contract Period:
whieh
The contract penod for this work shal be 1555 days (rom the date of commencement
. [ of ance and submission of Performance
shall be within 30 (Thirty) days of issue of fetter of accapl et PERT

Secunty of from Tih day of handing over of the site for the firsd
chan, whichever is later.
Work shall commence only after submission of Performance Security.

2555 days shall comprise of;
{i 730 days for Construction including Triad Rum, PGT & Commissioning of the Flant
{i) 1825 days (05 yesrs| for Operation & Maintenance of Flant during Defect Liabekty Pafiod

The date of uploading of this Letter of Acceplance / Work order an e-Procurement Portal
rweew.coalindigtenders nic.in ) shall be freated as the data of receipl of this LOA [ Work ordar
by youL

4 Price Variation (Escalation/De-escalation) : '

{#) That the confract price shall remain firm wilhcut any price vanalion due Io escalation for
the portions of suney, gec-engineering invesligations, design and engineening and SUppdy
of equipments, plant and machinenes 33 envisaged in the scope of work and the price
agreed therson as per the confract except the statufory increase/decrease in 1axes and
duties such ag GST, GST (Campensation o Stale] Less ele

i fhe confracd is jo be exfended beyond the slipulated pensd for complation of th worik
due 16 fault on the par of the conlracior escalation on prices shoukd not be allowed uriker
if nod provided athansise in the accepied condract

iby That for the: portions of Civil and Structurad Warks and Erection and commissionng Week
of the Plant and machnenes, the Frice Variaian due i Escalation shall be in Eﬂﬂgi.uila.nt::
with C1.Mo.2 of Addifional Terms & Conditions of Confract (Pricg Variation Olwpse|

o) That the base date for warking out Escalation/Die-escalation is 14.07 2023 ie. the st dale

of subsmission of bd

{d) That the ceding on peice vaviation due fo escalation covered under cla ;
hereinbefore on [he comact, kmited 1o 10% of that podion of Enrﬂracrlgres;ﬂf:rrﬂm;

price variation is appicabie
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EMPLOYMENT OF LABOUR:

:I'hu provisions | guidefiens as incorportaled in the NIT and Bid Document with regard io
Employment of Labours™ and the wages & others 1o be paid shall be follovsd.

INSURANCE: Thal you have lo 1@ke necessary insurance polices required for this work, in

compliance with the provisions of NIT and Bid Document, in the jont name of Norfen Coalfelds
Lirnited {NCL} and the Coniractor, s, 5. K. Samanta & Co. Py, Lid

SAFETY: That you will ba responsible for any damage resulting from your operations. Yo will
also be responsible for protection of all persons including members of public and employees of
the MGL and the employees of cther contractors and sub-contractors and all public and prrvate

propery incleding structures, bukdings, olher plants and equipment and utilies either above or
below the ground, You will ensure provisien of necessary safely arrangementiequipment such as
barriers, sign-boards, waming lights and alamms, etc. to provide adequate protection o persons
and property. You will be responsitle 1o give reasonable nobee 1o the Engineer-in-Charge and the
awners of public or private property and utifties wedl in advance, when such property and utilities
are likely to get demaged or injured during the performance of your works and shal make af

necessary arangements wilh such owners, related to remaval and/or replacament o protection of
such property and uidiies

That the matiers rélating to any dispute or differences ansing out of this work order and

subsequent contrac! agreement antered, based on this tender and work orde! ahall be subject 10
the jursdiction of District Coun, Waidhan {Sengrauli} Madhya Pradesh only.

That you have to submet 8 detafles PERT network within the tima frame agreed as per NIT
consisting of adequate numper of activties coverng ail key phases of the works such as desgn
procurement, manutacturing, shipment field erection acthities etc. within fifteen (15) I:Iaw_aﬂEf
the date of acceptanca of tender in compliance with Clause No.6 of General Terms & Condiions
of Contracl

ineer-in-Charge (EIC) for this work will be Area General Manager, Khadia project,
:-.IEHL IE:!'EEEI\B pa-fmanl:rgn.l-é o 1 confractor, waluing variations ko {he npnha:t. awarding
axlension of time and valuing compensalion evants, Engemeer In—d:h-r_ye-fﬂ-ﬁs.lgnated Otficar-in-
charge may furthes appoint s representalives i.e. anather pesson f Project Manager or any other
compelent person and notify 10 the contraclor who is directly f-EE:pEmELL‘ﬂ-E for supervising the work
being execuled at the site. on his behall under the Dalegation of Powers of the company.
However, overall responsibility, as far as the contract is concerned will be that of the Engingér-m-
chargelDesignated Officer-in-charge.

i : jssinle, Prior pemissnon s required
uh-letting of the wark as a whole by th CONETBCHON 15 PETmiS _ u
::.n:;a fakan Ernrn fhe principal employer far angagemant of sub- contrachors in part workipiecs
rated work.

That the Faying Authorlty far this work will be he Area Finance Manager, Khadia MEL

cenedule of Quantity | BO0 for this work 15 enclosed
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the fallowing documaris with .
Y Lﬁ”mw’mmhﬂhy “hich i I be submitted wathit 21 day

Agreemen,

_ PSD amourting o Rs. 11,5550, 000 {Rupees
| Thousand only] as per Cl. No.1 of LDA Le. within 21 days.

i Non Judicial Stamp Paper of Rs. 500.00 T nd the

il Site handover an?! iaheover certiicate, jointly signed by Engineer-in-Charge 3

fu qu;émm per Conlract Laoour (Regulation & Abolitian) AC, 1670 .

v Insurance Policy certificales [Worker's Compensation Policy & AN Risk Policy) duly
phedped in the name of NCL

wi. CMPF | EPF Regisirabion certificale.

wiL Walid H.T. Electrical Contractor's license

vii. Detad Time and Progress Chart, joindly signed by Engineer-in-Charge and the Contraclor.

i Ligt of Technical & Supervisory Personnal to be deployed for execution of the work.

. Inbegrity Pact on Non Judicial Stamp Paper of Rs. 500.00

¥i. Copy of PAN card

xil. Copy of GST Regsiration Certdicae _ _

wii Copy of Cerficale of ncorporation, Memarandum and Arcle of Associabon alongwith
Peower ol Atlarney for person signing the confract agreement.

xiu. E-payment Mandate form & per MIT

. Any other documernt, if required, a5 per MIT [ Tander document

leven Crones Fifty Five Lakhs Fifty

15, AB piher berms and conditions @s detaded in the NIT end Bid Document and subsequend
clarifications made thereof with regard to bidder's queries and uploaded on e-Procurement portal
ahall ke followed and farm an irtegral part of the coniract agreement.

Enclosure: Schedule of Quantites / BOC,
Far further insiructons, please contact Area General Manager, Khadia NEL

Yours faithiully
% kit
W - N
h - ik
EEHHH Manager ({CMC)
c ind info i {
CMD, NCL

Director (Technical)/Operadions
Direcior [ Technical'P&F, KCL
Directar (Finance), MCL

WD, NCL

T
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Distribution;

1 GM, Khadia project

2 HOD, Board Secretarial,
3 GM (EAM) 1 HOD, NGL
4 GM, CP NCL

5 GM, Civil, NCL

6 GM [PEIR) MCL

T GM (E&M), NCL

B HOD(MES) NCL

9

GM{Finance), VCICAR), Inbermal Audil, NCL
10. AFM, Khadia
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Nortnern Loaltields Limited
(A Minirsing Company)

(A subsidiary of Coal India Limaed)

Office of the General Manager
— re_
Khadia Area Annexure-Q
B
_ B i If I.H ; — _,_,..--"'__r
rﬁ g dand favadfery tﬁg:" 'I {:’: o T
v o W T ————m g
CIN- U109 ﬂEMIH!H]EG-L‘IF.‘.It}H-iﬁl]
An IS0: 990, 150 141 1S AS;

Pont- SHAKTINAG AR Disif.
I'hone: 05446 L3I, (FAX) 133274 eim

Me. NCUKHDIGMIz4/ Ly |91,
To,

SONEBHADRA LLP. PIN-231222
W egu b oy wnil.coim wehsite -

wwr nelcil, i

Daled: 15.03.2024

Mis §.K. Samanta & Co,(P)Lid.
Sulte 4A 275 Saral Bose Road
Kaolkata 700020

E-mail id:kol@sksl in

Sub: Regarding Handing over of site for Ihe work of

Fabrication, Erection, Suppiy, Installation, Testing, Trial run and Commissicning of Coal handling Plant of
4MTPA consisting of ail Civil, Structural, E)

ectfical & Mechanical works and all other accessories and
facilities required to make it compete in &Il respect on Tumkey basis and Operation & Maintenance of plant
for five years in Khadia OGP of NCL,

Planning, Design, Englneering, Construction,

Ref. ) NIT No: GM(CMC)INCUNITIKHD GHP/105 dated 31.05.2003

1l) LOA No. NCLISGRICMCIKHADIA GHPILOAT2024102 dated, 08,01 2024
i} Letter No. NCLIKHDIGMNeWCHP/4181 dated 0B.03. 2024
W) Letter No. NCLISGRICMC/23-24/79 dated 06,03 7074

Dear Sir,

Consequant to Joint inspection by the representatives of NCL, Khadia and Ms 5.k Samanta 8Co Pyt Ltd
on dt11.03.24 the s

ite has been handed over as per LOA Clause no.2. The date of commencement of
the work shall be reckoned from 17.03.2024 and accordingly date of completion of construction ehall be
16.03.2026.

You afe reguested tn lake-up the work sbsenvin

g all formalities as per LOA and commence the work only
after submission of Perarmance Sacurity,

Yours falthfully

(::;24-:'5 I*“"- :“;H

=

Area General Manager
Khadla Area
Copy for kind information to;

1. TS to OT (PEP),NCL HO W
AR 15\:
Copyio:

1) GM{E&M)NCL HQ

2) GM[CMC)NCL HG

3] GMC)HOD, NCL HQ

4} SO{Mining), Khadia Area

&) Project Officer, Khadia

B) 5.0.(Civil), Khadia Area

7] 8.0.(EEM) , Khadia Area For neadful actlon

&) AF.M, Khadia Area for administration of Contract.
B S5.0.(P). Khadia Area



Annexure-Q


S, 11é4 wreiegw Rifties
i woei

(i giema fafes ot st o,

7 W

vl il ey

Rt

T4 A4 1 Forest Department

CIN- UMD102MP19ASEOI0NI 160

Annexure-R 202

Morthern Coalfields Limited
(& Miniratna Company}

(A subsidiary of Coal India Limited)

An 150 8001, 150 14001 & |50 45001 Cortified Comparny
gtee-Rertel sifered, faen: ol 5w, M apsasn / post. Singraull Colliery, Distt- Singrauli, M.P, PIN-486889

fai® :-31.10.2023

Thane: (7R0S- 266615, (FAN) 166652 amail: gmiorestncl@coalindia.in website © www.neleilin
wETw: TR e e a/20237 4G O
v
Director,

Forest Research Institute,
Chakarata Rd, New Forest,

P.0, Indian Military Academy,
Dehradun, Uttarakhand 248006,

& : Submission of offer/quotation/Estimate for Development of SAL Nursery at

different Projects of NCL.
HgIed,

In the Environment Clearance conditions of different projects of NCL, MoEF&CC has included the
-::.:nnu:!il!igﬂ for estabishing Sal Nursery for increasing the availability of saplings for Sal plantation in the vicinity of

mining areas in NCL. The Location/Projects and area of Nursery as under:

' Area of Nursery in Ha.

"SL No. | Mame of the projects/Location of Nursery

1. [ Jningurda Area | 5.0 Ha.
2 Bina Area '10.0Ha

B Nigahi, Area 5.0 Ha.
4, | Khadia Area T100ha

In view of the above you are requested lo submit the offerquotation/Estimate for Development of SAL

Nursery al above locafions/Projects/area of NCL,

E' 'I.H'.lg : 3]4:'-'2-3-\.

wersys/ ey (vaface vd 2 ), e

wfafafa
1. TR (et oo @ ), v ot ue. . gt
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7 A J' Forest Department

CIN- U10102ZMP18B5GOI003160
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Northern Coalfields Limited

(A Miniratna Company)
(A subsidiary of Coal India Limited)

203

e RrYel) wifera, féren- Rridte 7.0, R1 486889 1 Post- Singrauli Colliery, Distt- Singrauli, M.P, PIN-185889

Phone: 7805 260615, (FAX) 266652, email: gmforest.ncl@coalindia.in website : wiww.nclcilin
A T e e /Ay 2023/

i,

Divisional Forest Officer (DFQ)
District- Singrauli, Waidhan
MP-486886.

féwar : Submission of offer/quotation/Estimate for Development of SAL Nursery at
different Projects of NCL..

HEIeT,

In the Environment Clearance condillons of difierent projects of NCL, MoEFECC has included the
condibon for establishing Sal Nursery for increasing the availability of saplings for Sal plantation in the vicinity of
mining araas in NCL. The Location/Projecds and area of Nursery as under;

fam :-31.10.2023

5L No. | Name of the projects/Localion of Nursery | Area of Nursery in Ha.
1. lﬁingum}'a’raa 5.0 Ha.
[ 2 | Bina Area - 10.0Ha
3 Nigahi, Area 50Ha.
| 4 ¥hadia, Area _ _ | 10.0 ha.

In view of 5lhe above you are requested to submit the affer/quotation/Estimate for Development of SAL

Nursery at above locations/Projects/area of NCL.,

Wﬁmmﬁmqﬁ'ﬁ

. HL . ﬁm
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.\ MW Akt h (_)2@ Northern Coalfields Limited

hanil ,.” s S (A Miniratna Company)
(A subsidiary of Coal India Limited)

- ﬁ'ﬂ'ﬂ‘” Forest Department
CIM- U1010ZMP18B5GOI003150

An 150 9001, 150 14001 & 150 45001 Cartified Company
oive-firielt wifered, foren Feren. Rntdteht .0, Rt 488880 ) post. Singrauli Colliery, Distt- Singrauli, M.P. PIN-486383
Fhone; ﬂ?ms- L66615, (FAX) 266652, amail: amforestnclic
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faw : Submission of offerlquotation/Estimate for Development of SAL Nursery at
different Projects of NCL.

oalindia.in website - www,ncleilin

A% :-31. 102023

LEEE

In the Environment Clearance conditions of different projects of NCL, MoEF&CC has included the
condition for establishing Sal Nursery for i ncreasing the availability of saplings for Sal planlatnn in the vicinity of
mining areas in NCL, The Location/Projects and area of Nursery as undar

| 5L No. | Name of the projects/Location of Hurserg,- ' Area of Mursery in Ha

1 Jhrngurda Area 5.0 Ha.

% Bina Area ] ) 10.0Ha. =i
3. Nigahi, Area 5.0 Ha.

4 'I'Hhada. Ared 10.0 ha,

In view of the above you are requested lo submit the offerfquotation/Estimate for Development of SAL

MNursery at above locations/Projects/area of NCL
% e ADCRL

ARrEaEE/ ey (o e,
. #1. ue, - feet

affir -4
1. P (et e = demm), Tt oo e
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a1 faum ! Forest Department
CIN- ummmmn&sﬁumnam

&% :-31.10.2023

T : Submission of offeriquotation/Estimate for Development of SAL Mursery at
different Projects of NCL.

HEMRT,

In the Ervironment Clearance condifians of different projects of NCL. MoEFACT has Incuded tha
canditan for establishing Sal Mursery for i ncreasing e availabillty of sapings for Sal plantation in the wicinitty of
mining areas in NCL. The LocatioryFrojects and ared quurseqras imder:

"SLNo. | Name of 1 projects/L ocagion afr'.ll._maw | Area of Nurseny in Ha, |
’7 Jhingurda Area 5.0 Ha. w1

2 Bina Area 10.0 Ha ' _|
Lﬂ. Nigahi, Area 50 Ha.

4 | Khada, Area 100 ha, I

In view of the above you are requested to submit the offeriquolalionEstimate for Developmen| of SAL

Nursery at at::we iocatons/Projects/ares of NCL,
E g ; \ Al:le-23

WIS/ ﬁ"ﬂﬂTﬂ'ﬂ'ﬂ'ﬂh’fﬂrMWJ{

AR, T

g wategy fiftes M L~ 2 @ Northern Coalfields Limited

A subsidiary of Coal India Limited)

205 -‘
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P
ﬂﬁ‘—fﬁﬂﬂfﬁw zﬁ?‘” G2 Q Northern Coaifields Limiteq

s M Mahotsay (A Miniratna Company)
T saiqitiag
@ammﬁnﬂmmb (A subsidiary of Coal |ndiq Limited)

vk | e ol e
9,

- @ vy Forest Department
CIN- LI1D'I!]IIMF1‘DHEI3I-I.'IE|3-1 1]

n S0 i ifie m
o IW_LLL?%H;M.ME 45007 Certified Company

- 01 486889 / Post- singraun Colllery, Distt- Singrauli, M.P. PIN-48535g
i _ Phone: 07805- 266615, (FAX) 66652, m:ihﬂ[ﬂﬂmﬂﬂl_ﬂ@'ﬂﬂllﬂdjg,_lg website : www.nclcilin .
R Qe AT /a1 2023, € o fmta :-31.10.2023

Managing Director,

! Chhattisgarh Rajya Van Vikas Nigam Limited
Industrial Plantation Division (Kerba)

Office Campus, Block - A, Sector- 24,

Nava Raipur, Atal Nagar, Raipur (C.G)- 482002
Emall vanvikasnigam@yahop com, SAVYIERgmail com

fawa : Submission of offer/quotation/Estimate for Development of SAL Nursery at
different Projects of NCL,

LEiED

. In the Envirenment Clearance condilions of different projects of NCL, MoEF&CC has included the
condition for establishing Sal Nursery for increasing the availability of saplings for Sgl plantation in the vicinity of
mining areas in NCL. The Location/Projects and areq of Nursery as under:

| 8L No. | Name of the projects/Location of Nursary Area of Nursery in Ha.

3. | Jningurda Avea ' 5.0 Ha,

B2 Bina Area 10.0 Ha,

3 Nigahi, Area 50Ha, 1
i|_4. Khadia, Area 10.0 ha,

Inview of the above you are requested to submit the offer/quotation/Estimate for Development of SAL

wadiy
%%%ﬂ.m.zj
Ay faarmen (gt e o,

W:L qmﬂtqa.-%

1. e (airdr o F AT, w

Nursery at above locations/Projects/area of NCL,
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Government of India

Ministry of Jal Shakti oy,

Department of Water Resources, River Development and Ganga Rejuvenation i ad -

Central Ground Water Authority (CGWA) A L

T

g Application for Issue of NOC to Abstract Ground Water (NOCAP)

Welcome : khadiaproject Logout

Previous Login Date Time: 12/02/2025 13:05:55 PM , IP Address: 1.7.142.58

Applicant Home Apply Feedback Profile Grievance

Application Pass Book

Change Password Update PAN Submitted Application Payment

User Request Upload IAR Upload Attachment Payment for Associate

Information

Guidelines
Steps for Filling Online
Application

Documents

Required

Documents Required

for Online Application

Environmental
Compensation(EC)
Know Your Penalty
Ground Water

Abstraction/Restoration

NOC Issued-Online

Contact Us

Application Status

Application No :

Receive Date :

Name of Mining :

Application Processing

Fee :

Ground Water

Current Status

21-4/1269/MP/MIN/2022

12/02/2025

KHADIA OPENCAST PROJECT

Rs. 5000.00/- (Rupees Five Thousand Only) (Submitted: Yes)

. Charge:

# Industrial Abstraction/Restoration

¥ Infrastructure Charge : S.No. Amount Arear Amount Total Ref No Date Status View

# Mining

1 2626175.00 0.00 2626175.00 1903240021880 19/03/2024 Success View
Track Status (J Environment Compensation
Application Status Annual
. Date Date Daily Quantum Area Type Reason
P Online SN Quantum Rate Amount Remark
From To (m3/day)(KLD) Category Name
(m3/Year)(KLY)
Location No Record Exists.
Area Type
Current Stage : Application Processing Stage
Segment-B Area Type
Regional office Current Status : In Process
Location
Address : Central Ground Water Authority
CGWA Headquarters 18/11,Jamnagar House, Man Singh Road
Know Your NEW DELHI
DELHI

Application Verification

Ground Water =~ Ground Water

Authority Authority

Action Copy of

Charges From User Forwarded Action

Receive Date To User Name Action Date Internal Application

Name User Name Comment .

Reports Status Received On

19/03/2024 (Evaluation (Evaluation 22/03/2024 Approved Approved and
Applied for NOC - Officer) Officer) forwarded for
Online Central Central processing

Application Processing

https://cgwa-noc.gov.in/ExternalUser/MiningRenew/RenewalDetail/MiningRenewDetail.aspx

Contact

Ground
Action Ground

Receive From User To User Forwarded Action Water

Action Date  Internal Water Recom
Date Name Name User Name Comment Recom Per
Status Annual
Day

12


https://cgwa-noc.gov.in/LandingPage/Guidelines.htm
https://cgwa-noc.gov.in/LandingPage/GuidelinesonlineFilling/steps_for_online_filling_of_application-12Feb2020.pdf#ZOOM=100
https://cgwa-noc.gov.in/LandingPage/GuidelinesonlineFilling/steps_for_online_filling_of_application-12Feb2020.pdf#ZOOM=100
https://cgwa-noc.gov.in/LandingPage/DocRecInd.htm
https://cgwa-noc.gov.in/LandingPage/DocRecInf.htm
https://cgwa-noc.gov.in/LandingPage/DocRecMining.htm
https://cgwa-noc.gov.in/ExternalUser/ApplicantHome.aspx
https://cgwa-noc.gov.in/Sub/Report/AreaType/AreaType.aspx
https://cgwa-noc.gov.in/Sub/Report/AreaType/SegmentBAreaType.aspx
https://cgwa-noc.gov.in/Sub/RegionalOfficeLocator/RegionalOfficeLocator.aspx
https://cgwa-noc.gov.in/Sub/RegionalOfficeLocator/RegionalOfficeLocator.aspx
https://cgwa-noc.gov.in/LandingPage/HQ.htm
https://cgwa-noc.gov.in/Sub/Report/EC/KnowYourEC.aspx
https://cgwa-noc.gov.in/Sub/Report/EC/KnowYourEC.aspx
https://cgwa-noc.gov.in/Sub/Report/EC/KnowYourEC.aspx
https://cgwa-noc.gov.in/Sub/Report/Penalty/Penalty.aspx
https://cgwa-noc.gov.in/Sub/Report/GWChargesCalculation/GWChargesCalculation.aspx
https://cgwa-noc.gov.in/Sub/Report/GWChargesCalculation/GWChargesCalculation.aspx
https://cgwa-noc.gov.in/Sub/Report/GWChargesCalculation/GWChargesCalculation.aspx
https://cgwa-noc.gov.in/Sub/Report/AppliedForNOC/AppliedForNOC.aspx
https://cgwa-noc.gov.in/Sub/Report/AppliedForNOC/AppliedForNOC.aspx
https://cgwa-noc.gov.in/Sub/Report/NOCIssuedLetter/NOCIssusedLetterToExtUser.aspx
https://cgwa-noc.gov.in/LandingPage/ContactUs.htm
javascript:__doPostBack('ctl00$lbnLogout','')
javascript:__doPostBack('ctl00$ContentPlaceHolder1$gvGWCharges','Sort$SN')
https://cgwa-noc.gov.in/ExternalUser/ApplicantHome.aspx
https://cgwa-noc.gov.in/ExternalUser/Feedback/Feedback.aspx
https://cgwa-noc.gov.in/ExternalUser/UpdateKYC/UpdateKYC.aspx
https://cgwa-noc.gov.in/ExternalUser/PassBook/ApplicationPassBook.aspx
https://cgwa-noc.gov.in/ExternalUser/IARModeling/IARModeling.aspx
https://cgwa-noc.gov.in/ExternalUser/ApplicationManagement/UploadDocument/UploadAttachments.aspx
https://cgwa-noc.gov.in/ExternalUser/AssociatePayment.aspx
Annexure-S
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5 1 NOCAP
22/03/2024  (Evaluation  (Evaluatio (pp5val 12/02/2025 | Forward Forwarded  2878.00 1050470.00

Officer) Officer) Officer) to AO (HQ)
Central Central Central

Ground Water = Ground Ground

Authority Water Water

Authority Authority

12/02/2025 (Evaluation (Approval In Process 2878.00 1050470.00
Officer) Officer)
Central Central

Ground Water = Ground

Authority Water
Authority
NOC Processing
Forwarded User Action Internal
Receive Date From User Name To User Name Action Date Action Comment
Name Status

No Record for this Stage.

NOC Disbursement

Forwarded User Action Internal
Receive Date From User Name To User Name Action Date Action Comment
Name Status

No Record for this Stage.

Go Back

https://cgwa-noc.gov.in/ExternalUser/MiningRenew/RenewalDetail/MiningRenewDetail.aspx
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OFFICE OF THE GENERAL MANAGER: KHADIA AREA
CIVIL DEPARTMENT
POy RHADRMA PROJECT, T, SOMEBHADEALP)-231 222,

No-2 £20/KRCLOAPoviding One no. Wheel Washing/2397 /2024 394 Dated- 1 8- 08-202%

To,
M/s Shakt Engineering, - Bank A/C No. 20806454342, Indian Bank, Shaktinagar, ©
Bus Sund, Shaktnagar, PAN No. AUAPSTOOZE *

Distt.- Sonebhadra (UP)-231222 GST No. 23AUAPSTOOZELZ4 T

Email 1D- Shakti.skin@ gmail.com ©

Sub-LOA for the work “Providing one no. wheel washing facility with complete recirculation system at
the exit gate of Khadia Project with three years AMC after one year warranty”

Ref: (i) NIT No-GM/KHDIC 24-25/ETN-05  Dated: 22.05.2024 7
{ii1 Tender ([ No- 2024 NCL_308807_1 7
(i 1Y our offer dated 102062024 -

[iear Sir,

With reference 1o the above we are pleased to convey that your offer 1o undertake the subject work ul 4
total value of Rs. 11314769.11 (Rs. 9588787.38 + GST @18 % Rs. 1725981.73) (Ropees One Crore
Thirteen lakh Fourteen Thoeusand Seven Hundred & Sixty Nine and paise Eleven) only has heen
accepted subject (o the following stipulations:

1-All the materials and eguipment reguired for the work will be arranged by you.
2.¥ou are required 1© submit the Registration/license under Contract Labour (R&A ) Act, 1970 within 10
{Ten) days from the date of receipt of this letier of scceptance. i required.
3-The Performance Security (first part of security deposin) shall be 5% of the contract value smounting 1o
Rs. 47T9440.00 | Rupees Four lakh Seventy Nine Thousand Four Hundred Forty) only. TheEarnest
money amounting to Rs. 172400.00 deposited by you stong with the tender through Axis Aggregator Bank
PRN No. 3199881058169 has been taken as part of Performance Secunty. All ruining account bills shall be
paid @ 955 of work value without GST. This 5% deduction tfowards retention money will be the sccond part
of security deposil,
4-You are required 1o submit the following within 21 (twenty ene) days from the dare of issue of this lener
of acceptance For issuing formal work order and executing agreement for the waork.
i1y Hs. 30704000 towards halance amount of 5% Performance Secunty n acceprahle form.
(it} Rs. 34596308 towards amount of Additional Performance Security in accepiable form
. (iii ) Copy of Income Tax PAN
{iv) Copy of UPGST registration Cenificate & Service Accounting Code (SAC) of workséservices.
(v) Copy of Memorandum and Article of AssocistionPower of attorey/pannership deed. if any,
(vi] Copy of CMPF/EFF Registration or Copy of Affidavit for implementation of CMPF Act.
(vii| Authorization form for e-payment duly filled-in
(it PERT/BAR chant showing percentage of periodical progress for completion of work.
fix) Mon-judicial Stamp Paper for Rs. S000- of LP State.
i) Copy of the letter of handing over the site.
ixi} A cerfificate from practicmg Chartered Accountant having a valid Membership Number for
complying of Anti-Profiting Clause LS 171 as well as Office Memorandum F. No, 2960077201 7-
X9 dated 15.06.200 7 issued by Depanment of Revenve, Ministry of Finance. GOL, if required
If Security Money is deposited in the form of Bank Guarantee. it should be issued through
Structural financial Messaging System (SFMS) Plutform as per format given in the Tender

IMocumeent.
«-sf?g‘}i('
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{xiti That you have to ke necessary insurance for the Full contract period for {iYWorkmen compensation
policy , (i) Contractors all risk pelicy in the joint name of Northern coalficlds limited and the
contractor, The policies and certificates for the insurance as per clause no. 13 (xviii) of General Terms
&Condion of Temder  document shall be delivered by you to the Engineer-in-charge tor hus approval

belore commencement of the work . -

5- The work shall be completed within 1580 (One Thousand Five Hundred Eighty) days (¢ 120 i.‘lil}'-: for
construction & 1460 days Tor aperation & mainenance, wdal period 1580 days . The work shall be
decmed 1o have commenced on the expaey of [0 (en) days from the issoe of Letter of Acceptance of
Tender or T(Seven) daiys after handing nver the site of work whichever 1= later,

&- In case you, withoul reasanable covse or viadid reasons, commits default in commencing the work as

per clanse no 5 of the LOA, the company shall, without prejudice o any ocher right or remedy, be at
liberry, by piving 13 dav’s notice in writing to you to commence the work, failing which to Forfeit the
Mﬂcpmn:d by you. rescind the Letier of Acceptance of Tender™Work order and
debarming o fake part in the future re-tender along with other sctions as per fender documents

7. In case vou fail to submit the performmnce security and Additional performance security. if any
within 21 days
ad Then the award of the work shall be cancelled with forfenure of sarnest money.
b1 Debar from participating in future tenders for o mmimum pered of 12 months as per NIT.

B- The work should be executed as per General Terms & Condinons, Additional Terms & Conditions,
Special Terms & Conditions, CPWD Specification/BIS Stundards/description of the items of the
aocepted Tender documents and instructions of E1C,

G- You shall not pay less than the minimum Wages Act or such other Fegialation or awand of minimuem
wages fixed by the respective Stae Gove, Or Central Govt. as may be in force.

10-You should ensure implementaion of CMPF and Miscellaneous Provision Act 1943 or Employees

Provident Fund and Misceffanenus Provisions Act, 1952 as the case may be and alled scheme framsed
there under in respect of workers deploved by you and will kave 10 recover stanstory dues and deposit
the same along with employer’s contribution (Comtractoe's share) 1o the respective CMPFEPF Office

and 10 submit statutory returns under intimation to Principal Employer.

11-All Texas { Except GST), local. municipal. provincial or central ete. and cess, voyalties ele as payable
shall be 1o the contractas’s account and shall be deemed 1o hove been included in te fendered rate for
ithe work 1o be executad

12- Regarding GST. the following may please be noted:

a- G5T will be reimbursed on production of eploaded invoce/documentary evidence. Amount of statutory
levies like CGST, SGST or BGST will be released when the same will appear in GSTR-2A of NCL
mn the common portal of GST and afier submission of documentary evidence of deposition of GST
tanes and filing of GAT returns

b-You will have o pass in inpul tax credit by way of enclosing orginal tax input inveiee with bill,

c= All invioice submitied by you will have o be in the form of GST invoice giving all details as reguired
under the law. You will reise inveice strictly adhering (o provisions of Section 3 under CGST Act 2007
along with Rule 46 & 47 of CGST Rule, 2017 Youw will indicate the rate as well as amount of CGST,
SGST or IGST in invorce. You will uplaad the details of invoice on GST portal as per provisions of GST

Act. Invoice issued by you should bear GET Regisiration Number of NCLi23IAABCNARRIHEM | ZE (MP)
d 19AABCNAREAH 124 (LIP) o enable NCL o claim inpuot fax credil,

d-¥ou will (e all the Returns and details as applicable under GST laws & rules with doe dates,

e-You will give un undertaking on invoice or as separate Annexure along with the invoice that the
Invoicedapplicable GST returns has beenfwill be uplosded on GST Portal within due time as
prescribed in CGST Act and CGST, SGST or IGST has been deposited as per the provision of GS1
Act and rules thereof.

f- If there is any delay of payment against the invoice due to your fault and iF any reversal of input tax
arises, the same will be recovered from you along with interest and penalty (iF any, ns panidd by
MNCL/Ehadia Project dise o reversal,

g-In case the GST rating of vendor on the GST PorlalGovernment's official website is negative/black
listed at any stage even after award of work, NCL has night to cancel the letter of awand,. NCL shatl not
he obliged or liable to pay or reimburse GST 1o such vendor and shall also be entitled to deduct/recover
such GST along with all penalties/interest. it any incurned by NCL,

S
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b You will tssue credil note s per provisions of Rule 53 of CGST Rule, 2017 on quality deduction or
liguidaied damages, if any arises,

1= IF you default in uploading the invoicefapplicable GST returns or default in deposit of applicable GST
taxes, NCL reserves the nght o upload such defaulier on NCL website and may alse debar vou from

participaring in future tenders for o minimam period of one year.

13,
51 Estimuted cost put to Quates % hy L-1 hidder Aceepted/awarded
M tender incl GST w.,r.t estimated cost put to amount incl GET
- S tEMEr -
] Re 13791771227 7965 Rs 11314769.11 7

14. As per Clause mo. 8.4 of Hrr._é;ﬁ:; material conformimg 1o :|[_:-]_'|r\-|11.lr.'r-J sumples shall anly be brought to

site, as such. you immediately contact Project Engineer (C) & Incharge of the work for the approval
of samples of materials 1o be used i the work,

15. The Proj riC Wkhadia shall be Incharge of the work (1ICW hence forth) and Second
Level Check Officer. Please contact the ICW/Project Engineer(C) for receiving work details, scope
of work, drawings, sites & instructions regarding commencement of work,

16, SOECYRhadia will be Engineer-In-Charge of the work ( EIC), The ICW shall be anthorized
representative of E1C for the waork,

17, The ICW/authonzed representative of EIC is 10 ensure the list of approved materials w be used in the

wark 1s conveyed to the contrstor in wriling alongwith a copy 10 Quality Conteol Cell. HQ before
commencement of work as per Clause 8.4 of NIT

13-You are herehy requested o contact ! {ocal Officer 15 £ ce/Khadia snd

o observe following system regarding Attendunce & payments of contract workers and bill payments
for the work:-

(1) All the contract workers engaged for the subject work shall be covered with Biometric Attendance
system for puyment of wages, which is under control of Nodal Officer { Biometric Attendance) of
Persoane] Department.
ti} You are requested o issue photo 1-card 1o contract warkers engaged Tor the work, contaiming details
like Nume, AADHAR No.. LOA No., and photograph and enswre their registration in the Biometric
Attendance system under close supervision of Nodal Officer { Biometric Attendance VEhadia
titi) Accordingly, Nodal Officer (Biometric Attendance WEhadia will provide copy of the I-card alongwith
Biometric Registration details of individual contract workers o the civil Engg, Department.

(ivi¥eou shall ensure subiussion of Monthly Attendence Sheet of daily attendance of contract workers
to the respective Site In-Charge of the woak, which will be sent to the Nodal Officer (Bio-metric
Amendance Khadia after due cerification.

{vh Nodal Officer {Biometric Atendance VEhadia will issue LPC ( Labour payment certificate) on
monthly basis w you, as per menthly atendance sheet sent from civil department. No RA bill or final
bl shall be sent to the personnel department for any cenification on the hills,

(vi¥You are to follow the abuve system without any lapses/fail. otherwise, all the onus will lie on WOu in
case of clherwise. and you will be responsible solely &5 such for any losses 8o delays in payment
lor the work executed & accepted by the department

19- All the clauses of safety code on the tender document, as laid down in additional safety measures 1o be
taken by the contractor. are to be strictly followed.

20} Please comtact Project Engineer{ Civil VK hadia for commencement of the work,

Encl =110}
Yours faithfully
2 h?ﬂ{-'ﬁ‘i"m
StadT Oificer (O
_ Khadia Area,
Cl!z'i I! 1,
I GM/Khadie Area,

2y GMICYNCLSingranli.
3 POJKHD
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4) AFM/Khadia: - Ref to: Capital Budgei No.-KHIVCB/24-25/Environment/ | 7201 did. 12.08.2024 for Rs.
FRITTLO0 against Capital Budget BE 2024-25 Point NO. 15.1. & Revenue Budget vide FIF No.-FC/AFM/
KHD2024-25ENV IRONMENTAL EXPM2/34 for Rs, 286946.78 and Dated 11.08.2024 & Noted for 2025-26
Rs. 1 147787, 14, M126-27 Rs.1 [4T787. 14, 2027-28 Rs. 1 14778714, 2028-29 Rs 86084035 however fund will be
cerified in the respective years of expenditure subject to availability & provisio of budger.

S350 P, Khadia Areii- with a request o observe minmum wages eic. as per laid down guidelines,

A1 Aren Safery OficenK hadia Arca- To observe safely norms.

Ty ALCICHLEOC), Allahabad, 139/A-4, Alopibagh, PO-Daragan], Prayugraji P}

B Project Engineer (CivilvEhatba Project, SLC Officer

9) Dy. ManagerCivilyMines. Khadia Praject, FLLC Officer. (First Level Check Officer)

1) Sn B. K. Shukla, EA(C), Khadia , MEL. Engineer and Site In-Charge( SIC)

1‘4’-‘&1"”
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¥ GeM 7z

e Marketplace

Bid Number/gyel waies (Rs geam):
GEM/2025/B/5827091
Dated/fgiar : 16-01-2025

Bid Document/ fas g&mast

Bid Details/[9g faewor

Bid End Date/Time/Rz s aa f al@/aag

31-01-2025 13:00:00

Bid Opening Date/Time/fas gead &I
af@/aaa

31-01-2025 13:30:00

Bid Offer Validity (From End Date)/Q3 Q2reer
duar (9 A A ad@ A)

120 (Days)

Ministry/State Name/Fara /I & I

Ministry Of Coal

Department Name/A#9r & =re1

Coal India Limited

Organisation Name/@316d & =1

Northern Coalfields Limited

Office Name/&atera & aTH

Ncl Singrauli Madhya Pradesh

%al $Ael/Buyer Email

gmem.ncl@coalindia.in

Item Category/Hg $Hheany

Leasing of Electric Vehicles (Long Term) - Wet Lease; Tata
Nexon EV or Equivalent as per Bid Document; 2250 KM Per
Month and 12 Hours per day; 60 Months Lease; White

Contract Period/3i e 3/afyr

5 Year(s) 1 Month(s) 18 Day(s)

MSE Exemption for Years of Experience and

Turnover/ 3iHd & auf § THTHS B

No

Startup Exemption for Years of Experience

and Turnover/ 3iHd & auf § FWIEIHT e

No

Document required from seller/fahar ¥ A
AT &S

Experience Criteria,Certificate (Requested in
ATC),Additional Doc 1 (Requested in ATC),Additional Doc 2
(Requested in ATC),Additional Doc 3 (Requested in
ATC),Additional Doc 4 (Requested in ATC)

*In case any bidder is seeking exemption from Experience /
Turnover Criteria, the supporting documents to prove his
eligibility for exemption must be uploaded for evaluation by
the buyer

Do you want to show documents uploaded

by bidders to all bidders participated in No
bid?/
Bid to RA enabled/Rz ¥ Ry frarsh @it fvam | No

Type of Bid/RQ3 & gaR

Two Packet Bid

Time allowed for Technical Clarifications

during technical evaluation/d&ih Feidha &
3NreT Al TAEEROT &g 3 G

7 Days

1/6
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Bid Details/f5 faaor

Estimated Bid Value/3igaifad s e 98112263

Evaluation Method/fidd Tgfd Total value wise evaluation

Financial Document Indicating Price

Breakup Required/#cd &2l arel fadir g&d st | ves
3T AT &

Arbitration Clause No

Mediation Clause No
EMD Detail/3uas faaror

Advisory Bank/Tsarssi{l d& ICICI

EMD Amount/3u#sY T 245300
ePBG Detail/gdidisit faaror

Required/3TaIedr No

(a). EMD EXEMPTION: The bidder seeking EMD exemption, must submit the valid supporting document for the
relevant category as per GeM GTC with the bid. Under MSE category, only manufacturers for goods and Service
Providers for Services are eligible for exemption from EMD. Traders are excluded from the purview of this
Policy./a13 @ erdf & AT STALN Fe & T =T P FAFAT Heay & fow g F wry 34 Fafia grardst uvga & &
%W%ﬂaﬁmﬁ%%ﬁ%ﬁmamﬁmﬁa?ﬁvwmmé@é‘rﬁwaﬂlﬁ%l TRt aY 58 Afa &
ar e W@ 91T &

(b). EMD & Performance security should be in favour of Beneficiary, wherever it is applicable./$Test 3R Hurea
SATAT T, STl Tg I eIl &, At & gat 7 gt arfev|

Beneficiary/arandf :

Northern Coalfields Limited
NCL Singrauli Madhya Pradesh, COAL INDIA LIMITED, Northern Coalfields Limited, Ministry of Coal
(Northern Coalfields Limited)

MIl Compliance/TH3IS3S 3icurele

MII Compliance/THITSIHTS Hurele Yes

MSE Purchase Preference/tsinds @lig a¥iddr

MSE Purchase Preference/T#iuds @lig adiadr Yes

1. Purchase preference to Micro and Small Enterprises (MSEs): Purchase preference will be given to MSEs as
defined in Public Procurement Policy for Micro and Small Enterprises (MSEs) Order, 2012 dated 23.03.2012 issued
by Ministry of Micro, Small and Medium Enterprises and its subsequent Orders/Notifications issued by concerned

2/6
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Ministry. If the bidder wants to avail the Purchase preference for services, the bidder must be the Service
provider of the offered Service. Relevant documentary evidence in this regard shall be uploaded along with the
bid in respect of the offered service. If L-1 is not an MSE and MSE Service Provider (s) has/have quoted price
within L-14+ 15% of margin of purchase preference /price band as defined in the relevant policy, then 100% order
quantity will be awarded to such MSE bidder subject to acceptance of L1 bid price. The buyers are advised to
refer to the OM _No.1 4 2021 PPD_dated_18.05.2023 for compliance of Concurrent application of Public
Procurement Policy for Micro and Small Enterprises Order, 2012 and Public Procurement (Preference to Make in
India) Order, 2017. Benefits of MSE will be allowed only if the credentials of the service provider are validated on-
line in GeM profile as well as validated and approved by the Buyer after evaluation of submitted documents.

2. Estimated Bid Value indicated above is being declared solely for the purpose of guidance on EMD amount and
for determining the Eligibility Criteria related to Turn Over, Past Performance and Project / Past Experience etc.
This has no relevance or bearing on the price to be quoted by the bidders and is also not going to have any
impact on bid participation. Also this is not going to be used as a criteria in determining reasonableness of
quoted prices which would be determined by the buyer based on its own assessment of reasonableness and
based on competitive prices received in Bid / RA process.

Excel Upload Required/taid 3 3Tcils fhu S &f madehdr :

BID SUBMISSION CONFIRMATION (BSC) SHEET - 1737012504.xIsx

Additional Qualification/Data Required/31faR® Jeaar /3maas a1

Buyer may upload Scope of Work for the bidi1737012512.pdf

Additional Condition pertaining to Past Experience/Service specific Turnover - 1 (Also specify the
documents to be uploaded by Service Provider in Compliance of this condition):1737012528.pdf

Leasing Of Electric Vehicles (Long Term) - Wet Lease; Tata Nexon EV Or Equivalent As
Per Bid Document; 2250 KM Per Month And 12 Hours Per Day; 60 Months Lease; White
(30)

Technical Specifications/da=lidh fafafEar

Specification Values
Core
Type of Lease Wet Lease
Type of Vehicle Tata Nexon EV or Equivalent as per Bid Document
Packages 2250 KM Per Month and 12 Hours per day
Lease Period 60 Months Lease
Color of the Vehicle White
District NA
Zipcode NA
Addon(s)/us3ia

Additional Specification Documents/3ifaR® AR &

Consignees/Reporting Officer/®RRd/Ruiféar 31
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Consignee .
S.No./&. || Reporting/Officer/ Number of Additional
‘\ti. R Address/adr Vehicles Requirement/3ifafi®
31
e Number of Lease
. 486890,CENTRAL STORES, Months wthin
1 Aman Lavania JAYANT COLLIERY, PO - JAYANT Contract Period :
60
486887,REGIONAL STORES, y ﬂ‘éﬂtﬁirﬂhﬁﬁase
2 Shiveshwar Prasad NCL, AMLOHRI PROJECT, PO - .
Contract Period :
AMLOHRI
60
231224,0/0 GENERAL e Number of Lease
3 Rohan Kumar MANAGER, E&M DEPARTMENT, Months wthin
Lahangir KAKRI PROJECT, KAKRI, DISTT - Contract Period :
SONEBHADRA (U.P. - 231224) 60
231222,GM OFFICCE, E&M e Number of Lease
4 Amit Pratap Singh DEPARTMENT, KHADIA Months wthin
P >ing PROJECT, DISTT - SONBHADRA Contract Period :
(U.P.) 231222 60
486890,0/0 GM CWS JAYANT, e Number of Lease
5 Shailendra Kumar E&M DEPARTMENT, CWS Months wthin
JAYANT, SINGRAULI, M.P. Contract Period :
486890 60
e Number of Lease
486892,E&M DEPARTMENT, .
6 nateo ! KUMAR ) Bl ock-B PROJECT, NCL PO - plonihs winin .
GORBI/ BLOCK-B s '
e Number of Lease
\ 231220,0FFICE OF STAFF .
7 JF',tef’dratK“mar OFFICER (E&M), GM'S OFFICE, E"Or:‘tt:‘s :V;hlr?od _
rajapati KRISHNASHILA PROJECT, BINA 68 act Feriod
486890,REGIONAL STORES, e Number of Lease
8 Bhupendra Singh JAYANT PROJECT, NCL, PO - Months wthin
P 9 JAYANT, DISTT - SINGRAULI Contract Period :
M.P. 60

Buyer Added Bid Specific Terms and Conditions/sar g s a5 Rs & Ry ot

1. Buyer Added Bid Specific ATC
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Buyer Added text based ATC clauses
Bidders are advised to go through Buyer Uploaded ATC for Eligibility Criteria, Evaluation Process, Terms an

d Condition of Contract, Location-wise deployment, Applicable Performance Security and Additional Perfor
mance Security, Arbitration Clauses etc.

2. Buyer Added Bid Specific ATC

Buyer uploaded ATC document Click here to view the file.

Disclaimer/s=iaxor

The additional terms and conditions have been incorporated by the Buyer after approval of the Competent
Authority in Buyer Organization, whereby Buyer organization is solely responsible for the impact of these clauses
on the bidding process, its outcome, and consequences thereof including any eccentricity / restriction arising in
the bidding process due to these ATCs and due to modification of technical specifications and / or terms and
conditions governing the bid. If any clause(s) is / are incorporated by the Buyer regarding following, the bid and
resultant contracts shall be treated as null and void and such bids may be cancelled by GeM at any stage of
bidding process without any notice:-

1. Definition of Class | and Class Il suppliers in the bid not in line with the extant Order / Office Memorandum
issued by DPIIT in this regard.

2. Seeking EMD submission from bidder(s), including via Additional Terms & Conditions, in contravention to
exemption provided to such sellers under GeM GTC.

3. Publishing Custom / BOQ bids for items for which regular GeM categories are available without any
Category item bunched with it.

Creating BoQ bid for single item.

Mentioning specific Brand or Make or Model or Manufacturer or Dealer name.

Mandating submission of documents in physical form as a pre-requisite to qualify bidders.
Floating / creation of work contracts as Custom Bids in Services.

Seeking sample with bid or approval of samples during bid evaluation process. (However, in bids for
attached categories, trials are allowed as per approved procurement policy of the buyer nodal Ministries)

9. Mandating foreign / international certifications even in case of existence of Indian Standards without
specifying equivalent Indian Certification / standards.

10. Seeking experience from specific organization / department / institute only or from foreign / export
experience.

11. Creating bid for items from irrelevant categories.
12. Incorporating any clause against the MSME policy and Preference to Make in India Policy.
13. Reference of conditions published on any external site or reference to external documents/clauses.

14. Asking for any Tender fee / Bid Participation fee / Auction fee in case of Bids / Forward Auction, as the
case may be.

15. Any ATC clause in contravention with GeM GTC Clause 4 (xiii)(h) will be invalid. In case of multiple L1
bidders against a service bid, the buyer shall place the Contract by selection of a bidder amongst the L-1
bidders through a Random Algorithm executed by GeM system.

© N o v A

Further, if any seller has any objection/grievance against these additional clauses or otherwise on any aspect of
this bid, they can raise their representation against the same by using the Representation window provided in
the bid details field in Seller dashboard after logging in as a seller within 4 days of bid publication on GeM. Buyer
is duty bound to reply to all such representations and would not be allowed to open bids if he fails to reply to
such representations.

All GeM Sellers / Service Providers are mandated to ensure compliance with all the applicable laws /

acts / rules including but not limited to all Labour Laws such as The Minimum Wages Act, 1948, The

Payment of Wages Act, 1936, The Payment of Bonus Act, 1965, The Equal Remuneration Act, 1976,
The Payment of Gratuity Act, 1972 etc. Any non-compliance will be treated as breach of contract
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and Buyer may take suitable actions as per GeM Contract.

This Bid is governed by the General Terms and Conditions/arar=g faza 3R erd, conditons stipulated in Bid and
Service Level Agreement specific to this Service as provided in the Marketplace. However in case if any condition
specified in General Terms and Conditions/@Tar=a @z 3R eKd is contradicted by the conditions stipulated in
Service Level Agreement, then it will over ride the conditions in the General Terms and Conditions.

In terms of GeM GTC clause 26 regarding Restrictions on procurement from a bidder of a country which shares a land border with India, any bidder from a country which
shares a land border with India will be eligible to bid in this tender only if the bidder is registered with the Competent Authority. While participating in bid, Bidder has to
undertake compliance of this and any false declaration and non-compliance of this would be a ground for immediate termination of the contract and further legal action

in accordance with the laws/S1d T TTAT=T Al P TS 26 %Mﬁﬁ%ﬁ%ﬁﬂﬂ@%ﬁ'ﬂ HT%ITEF{T-TEIT@I U & =X ¥ wlg
W iady & TG F AT F TT qfH AT @S RS arel T a7 drs o = 3@ [fae # s g & fow it oy gon
59 a8 95 & aren et W & arE Golgd @Ifes #F A9 od §HT IS B S AHqurela delr elm AR B o

I BYOT RFT ST T S AUl o Il W HJIT Bl deebiel FAT B AR Plefed & HFHT @ A Plefedl driars
& AT BT |

---Thank You/g=arg---
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1.0 Introduction

1.1 Project Brief

Northern Coalfields Limited (NCL)., a subsidiary company of Coal India Limited (CIL) is
operating Opencast Mines in Singrauli coalfield. The Singrauli Coalfield is divided into two
basins namely Main basin and Moher sub-basin. Moher sub-basin having an area of 312 Sq.KM.
Out of which 80 Sq.KM on Eastern side lies in Sonebhadra Distt. of U.P. and rest in Singrauli
Distt. of M.P. The Main basin is located west of Waidhan. The Moher sub basin is the centre of
mining activities. The southern half of the Moher basin is preserved while the northern half was
up thrown by a metamorphic fault and is eroded, hence called Moher Sub basin.

The PR for Khadia OCP (4Mtpa to 10Mtpa) was prepared by RI-VI, CMPDI with coal winning
by Department Shovel-Dumper and Partial OB removal by outsourcing (Dragline departmental)
on 28.06.2011. The existing Environmental Clearance of Khadia OCP is 14 MTPA. To meet
the growing demand of coal, it has been proposed to increase the production capacity of Khadia
OCP from 14Mtpa to 20Mtpa, incremental 6Mtpa. To augment the production for an optimum
life of the project, it is necessary to encompass the additional coal reserves from the dip side
blocks, namely, remaining part of Khadia block, small part of Ruhela Geological Coal Block
and a small part of Marrak Geological Coal Block.

1.2 Scope of the work

Fly Ash is the fine particulate matter outcome of coal-burning, mainly primarily from the coal-
based electricity generation plants. Fly ash is considered a harmful product for the environment
and it is becoming a concern for everyone. Fly ash disposal in an unscientific way affects the
local ecosystems due to the heavy metal pollution through erosion and leachate generation. Fly
ash contaminates surface and groundwater, soils and vegetation by mobilization of its hazardous
metals.

Ministry of Environment and Forest has notified to reduce the impact of fly ash on the
environment and to lower the requirement of land for its disposal. MOEEF also compelled 100%
utilization of fly ash. Therefore, many mining companies plan to get back the fly ash generated
from the neighboring coal-fired thermal power plants, namely NTPC, Anapara, Renusagar, etc.
These companies are facing tremendous space constraints. The enormous quantities of fly ash
occupy vast tract of land area, and adversely affects the environment due to its storage and
disposal problem.
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As per Fly Ash Notification dated 3rd November, 2009, issued by MoEF&CC, Government of
India, it is mandated to use fly ash in different sectors with the objective of its gainful utilization.
This Notification states that:

i. No person or agency shall within 50 kms (by road) from coal or lignite based thermal
power plants, undertake or approve stowing of mines without using at least 25% of fly ash
on weight to weight basis, of the total stowing material used and this shall be done under
the guidance of the Director General of Mines Safety (DGMS), and

ii. No person or agency shall within 50 kms (by road) from coal or lignite based thermal
power plants, undertake or approve without using at least 25% of fly ash on volume to
volume basis of the total material used for external dump of overburden and the same
percentage in upper benches of back filling of opencast mines and this shall be done under
the guidance of the Director General of Mines Safety (DGMS).

Therefore, scientific assessment of fly ash from selected locations is required to be carried out
and analyzed for any possibility of its disposal in the mine by mixing with overburden materials
in appropriate proportions considering the environmental, safety and other statutory conditions.
Based on the above discussion the following objectives have been taken for the present project
study

Geotechnical Study of Overburden dump form mine

Geotechnical study of Fly ash sample collected from power plants
Geotechnical investigation of mix overburden and fly ash

Fly ash characterization study

Leaching study

Slope stability of mix overburden and fly ash

Traffic study for fly ash dumping (Route and Mode of Fly ash Transportation).

Nowvmk b=

1.3 Work order and term of reference

The NCL Board in their 265" meeting vide reference no. NCL/SGRL/R&D/2021/90, dated
10.07.2021, has approved the subject proposal —“Scientific study of fly ash
utilization/dumping/Mixing in the OB of the running/active mines of NCL along with its
viability and safety aspect of man and machinery”. The Department of Mining Engineering,

Indian Institute of Technology (Banaras Hindu University) was assigned the job vide work order
No.NCL/SGRL/R&D/2021/90, dated 10.07.2021.
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2.0 Study Area

2.1 Project site

Khadia OCP is an existing working mine under sanctioned Khadia OCP (10 Mtpa). The project
has Environmental Clearance for production capacity of 14.0 Mtpa within the leasehold
boundary of sanctioned Project Report of 10 Mtpa. The existing Khadia OCP (10Mtpa) is
working in Khadia Geological Coal Block, which is located in the South-eastern part of Moher
Sub-Basin of Singrauli Coalfield and lies partly in Sonebhadra district of Uttar Pradesh and
partly in Singrauli district of Madhya Pradesh.

The proposed PR of Khadia Expansion OCP (16 Mtpa; Peak Capacity 20 MTPA). incremental
6 Mtpa has been envisaged with inclusion of remaining part of Khadia Geological Coal Block,
part of Ruhela Geological Coal Block and a small part of Marrak Geological coal Block. Khadia
Geological Block having an area of 7.72 sq.km. and Geological reserve of 287.59 Mt is located
in the South-eastern part of Moher Sub-basin of Singrauli Coalfield. Ruhela Geological Block
having an area of 4.82 Sq.km and Geological reserve of 228.43 Mt lies in the dip side of Khadia
Geological Block. Marrak Geological Block having an area of 5.37 Sq.km and Geological
reserve of 162.82 Mt lies in the Eastern side of Khadia Geological Block.

Krishnashila OCP (4Mtpa) lies on its east and Dudhichua OCP (20Mtpa) in the west. The terrain
of the opencast minefield represents the hily plateau with varying RLs of about 290m 490m
above MSL. The drainage of the area is controlled by many seasonal nallas with southerly flow
in a major portion of the minefield which discharges into Balia Nalla and which ultimately
drains into the GBP Sagar in south. There are three coal seams namely Turra (14.57-22.56m),
Purewa Bottom (5.60-13.39m) and Purewa Top (3.75-10.35m) which are envisaged to be mined
within the quarry boundary.
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Figure 1: Location MAP of Khadia OCP

2.2 Location, topography and drainage

The area is undulating and hilly terrain. The elevation of the plateau varies from 425m to 490m
above MSL (Mean Sea Level). It stands out as a hilly plateau with elevations as high as 490m.
The mining block area maintains an undulating rugged topography (RL varying from 290 m to
490 m) sloping towards south and west. The base of the plateau extends with elevation around
290m above MSL.

Khadia OCP is situated partly in district of Sonebhadra (UP) and partly in the district of
Singrauli (MP), within Singrauli Coalfield. The Khadia block lies between Latitude 24°7'26”
& 24°8’47” and Longitude 82°41°40” & 82°44°47” and is covered in the Survey of India
Toposheet 63-L/12 (R.F. 1:50,000) and Special sheet Nos. 9 & 11 (R.F. 1:10,000). Khadia
block is adjacent to Dudhichua OCP in the west and Krishnashila OCP in the east.

Climate
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The climate of the area is dry to moist, tropical with well-defined summer from April to June,
rainy season from July to September and winter from November to February. The temperature
varies from a maximum of 48°C to a minimum of 8°C. The area receives an average annual
rainfall of 1200.00 mm (Based on rainfall data from 2006 onwards). The daily highest rainfall
has been recorded as 264.40 mm on 18.07.71

Drainage

The Khadia block stands out as a plateau above the plains on its south. The plateau is
pronounced by steep escarpment facing south rising from an elevation of 290 m at the base
to 425 m at the top of the plateau. The area on the top of -the plateau is gently undulating
except one hill in the north-east corner have an altitude of 489 m. The general elevation of
the plateau varies from 420-440 m.

The drainage is controlled by a few seasonal nallas with southerly flow. All these seasonal
nallas meet the Balia Nalla in the south which is semi- perennial and join the GBP Sagar on
the south.

Numerous seasonal nalas flowing from north to south and south to north drain through this area
and meet the master drain the Rihand dam (Govind Ballabh Pant Sagar) which is located south
of this area. The local drainage is mainly radial in nature. Tippa Jharia nala drains the Khadia
(Expansion) OCP area in north and Ballia nalla drains this OCP in south and meet the Gobind
Ballabh Panth Sagar.

Accessibility and Communication

Khadia OCP is well connected by all weather roads. The nearest railway station Shaktinagar
is at a distance of about 2 km. Another railway station ‘Singrauli’ on Katni-Chopan Branch
Line of East -Central Railway is at a distance of about 12 km from the project. The nearest
town Waidhan, the Singrauli district HQ is located about 12 km to the south, Renukut (UP)
is 50 Km in the east and Varanasi (UP) is about 225 km in the north. Renukut-Waidhan all
weather road passes through the southern part of the block without blocking any coal
reserves.
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2.3 Geological features

The Singrauli coalfield (Latitude 23°46°37°> N & 24°13°17°” N and Longitude 81°45°24”" E &
82°47°50°" E) covering an area of 2375sq. Km is centrally located in the map of India. It
constitutes the northern most part of the Son-Mahanadi master Gondwana basin. Singrauli
Coalfield is divided in two parts on the basis of geological setup, namely (i) Moher sub-basin
(300sq km, eastern part) and (ii) Main basin (2075 sq. Km western part), separated by a
basement high almost parallel to the Kachan River. The Khadia block is located in the south
eastern portion of Moher Sub-basin and has been named after Khadia village situated in the
south of the block.

Geology of the Block

PR for Khadia Expansion OCP consists Khadia Geological Coal Block, part of Ruhela
Geological Coal Block and a small part of Marrak Geological Coal Block.

The entire block consist rocks of Barakar formations are exposed in this block along with recent
soil/alluvium cover at places. Barakar Formation consists mainly sandstone, coal and
occurrence clay horizons. The generalised sequence as established by GSI and updated by IBM,
NCDC and CMPDI is as follows:

Table 1: The general geological sequence of North Eastern Part of Singrauli Coalfield

Group Formation Lithology Thickness
(m)
Damuda Recent Soil/ Alluvium Sandstone, Carbonaceous shale 150
Group &fireclay
Lower Raniganj | Coal, shaly coal & Cabonaceous shales (Jhingurdah | 131 to 135
Gondwana | Formation Top seam)
Medium grained sandstone and shale 39 to 58

Coal, shaly coal & Cabonaceous shales (Jhingurdah | 10 to 15
Bottom seam)

Sandstone, carbonaceous shale with coaly stringes 60
Barren Medium to coarse grained sandstone with greenish 125
Measures shale Bands changing into red & green clay near
outcrop
Carbonaceous shale, sand-stone & thin coal bands 45 to 70
Coal, shaly coal and carbonaceous shale Ito 2

(Panipahari Seam)
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231

Fine to coarse grained sandstone 110 to 125
Coal & shale 10to 0
Sandstone and shale 30 to 40
Carbonaceous shale, shaly coal and coal 8to 12
(Purewa Top Seam) 8to 12
Barakar Fine to coarse grained sandstone 0 to 60
Formation
Coal Carbonaceous shale & shaly coal (Purewa 10to 14
Bottom Seam)
Fine to coarse grained sandstone 45t0 75
Coal, carbonaceous shale & shaly coal (Turra 14 to 23
Seam)
Fine to coarse grained sandstone 45 to 90
Coal & shaly coal (kota Seam) 1to3
Fine to coarse grained sandstone 150 to 230
Talchir Khaki green shale & sandstone 230 -250
Formation

Description Of Seams

There is no exposure of coal within the block. The outcrops of clay occurring along with the
incrops of coal seams are residual product of spontaneous combustion of the coal seams. Due
to the occurrence of this clay, the incrop of coal is rather at depth depending on the depth of
penetration of spontaneous combustion.

Five coal seams occur in the block viz. (i) Kota, (i1) Turra, (iii) Purewa Bottom, (iv) Purewa
Top and (v) Khadia seam in ascending order. Purewa Bottom and Purewa Top Seams are fairly
thick and are potential for exploitation. Other seams viz. Kota and Khadia have not been
explored in detail because of its thinness, impersistent and inter-banded nature.

Table 2: Geological sequence of Khadia Exp. OCP

Lithology Thickness (m) Normal thickness
Soil and Sub-soil 0to 8.15 0to 1.00
Sandstone & shale Upto74.65
Khadia seam 0.25-1.25 0.50-0.60
Sandstone & shale 20.66-26.67 23-26
Purewa Top Seam 4.85-10.35 8-10
Sandstone & shale 30.34-43.70 32-40
Purewa Bottom seam 7.10-13.39 9-12.5
Sandstone & shale 50.78-64.28 54-61
Turra Seam 18.20-23.37 19.5-21.5

I Dcpartment of Mining Engineering, IT(BHU) |




539 232

Scientific Study of Fly ash utilization in OB of Running Mine of Khadia OCP
Sandstone & shale 50.73-79.69 62-70
Kota seam 0.40-2.13 1-2

DIP AND STRIKE: The strike is NW-SE in the west which swing to ENE-WSW in the eastern
part of the area. The strikes is E-W in the central part of the area. The dip generally varies from
2%t0 3% (1 in 28 to 1 in 19) towards north.

Faults/Joints

The areas devoid of any fault. However, two sets of prominent vertical joints (NE-SW and NW-
SE) and one set less prominent (E-W) joints have been observed in the area.

Turra Seam

Turra Seam is the thickest of all the seams containing comparatively better quality coal. The
immediate roof of the Turra seam is generally represented by inter banded horizons of shale,
sandy shale and sandstone and carbonaceous shale. The roof of Turra seam within the incrop
region is represented by clay. The immediate floor of Tura Seam is generally either shale or
alternate Bands of shale and sandstone. Parting in the Turra seam overlies Kota Seam after a
parting of 69m to 79.69m. The full thickness of Turra Seam including all dirt Bands varies from
18.20m to 23.37m. The dirt bands in Turra seam are represented by carb, Shale, carb, sandy
shale, and sandstone varying in thickness from 0.05m to more than 2 meters.

Purewa Bottom seam

The Purewa Bottom Seam has been encountered in 54 boreholes. Out of these boreholes, full
seam has been encountered in 52 boreholes and part thickness in 2 boreholes. The Purewa
Bottom Seam overlies Turra Seam with a parting of 50.78 to 64.28m. The lithology of parting
is mostly medium to coarse grained sandstone. The full thickness of Purewa Bottom Seam
including all dirt bands varies from 7.10mto 13.39m. The full seam occurs within a depth range
of 71.60m to 179.30m. Based on the available borehole data the thickness of Purewa Bottom
Seam within incrop zone varies from 4.81m to 8.80m and occurs within a depth range from
76.00 m to 76.04m.

Roof and floor characteristics:

The immediate roof of the Purewa Bottom Seam is largely represented by medium to coarse
grained sandstone. In incrop zone, the immediate roof is always represented by clay.

The immediate floor of Purewa Bottom Seam is represented either by alternate bands of shale
and sandstone or fine grained sandstone.

Purewa Top Seam
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General: The Purewa Top Seam is thinner than Turra and Purewa Bottom Seam and its incrop
occurs generally on the plateau just above the escarpment. The outcrop of the seam is always
burt and is represented by clay/clayey soil.

Parting: The Purewa Top Seam overlies Purewa Bottom Seam after a parting of 30.34m to
43.70m. The Lithology of parting between Purewa Bottom and Purewa Top Seams are medium
to coarse grained sandstone.

Thickness: The full thickness of Purewa Top Seam including all din bands varies from 4.85mto
10.35m. In the incrop region the seam was encountered at a depth range of 35.35m to 57.85m
Purewa Top Seam is fairly uniform in its thickness.

Roof and Floor Characteristics

The immediate roof of the Purewa Top Searn is exclusively represented by sandstone. Only in
incrop zone the roof has been represented by clay.

2.4 Geo mining Characteristics

Considering the existing working of Dudhichua east section and Khadia west section and also
the gap between the working front of both the mines, it is not possible to follow the working
limit as per sanctioned Western boundary of Khadia OCP (10 Mipa) as it involves major
rehandling of OB Dump from eastern section of Dudhichua OCP and about 200 m strike length
is being left by Khadia West section from the sanctioned boundary of Dudhichua OCP on the
floor of Turra seam. So, common boundary on the floor of Purewa Bottom Seam has been
envisaged for proposed Khadia Expansion OCP (16Mtpa). As Dudhichua OCP (20Mtpa) is a
leading mine, there will not be any restriction for the working of Dudhichua OCP.

The working limit of proposed Khadia OCP will be restricted upto the working limit of Purewa
Bottom and Purewa Top seam of eastern section of Sanctioned Dudhichua OCP and about 200m
strike length of Turra seam will be left as barrier between East section of Dudhichua OCP and
west section of Khadia OCP. The position of faces in east section of Dudhichua OCP vis-a-vis
west section of Khadia OCP have been so planned as to maintain a sufficient lag for maintaining
the transport horizon from advance benches to the spoil dumps.

Table 3: Geological and Mining Characteristics

SL.NO PARTICULARS | UNIT | VALUE
1 Thickness of coal Seam (Full seam thickness zone)
Seam Stratigraphic Effective
Thickness (m) Thickness (m)

I Dcpartment of Mining Engineering, IT(BHU) |

233



941

Scientific Study of Fly ash utilization in OB of Running Mine of Khadia OCP
a) Purewa Top Seam m 4.85-10.35 (8.28) | 3.75-10.35 (7.20)
b) Purewa Bottom Seam m 7.10-13.39 5.60-13.39
(11.40) (10.84)
c¢) Turra Seam m 18.20-23.37 14.57-22.56
(20.76) (18.74)
2 Thickness of OB and Partings
a) OB above Purewa Top seam m 37.55-117.60
b) Parting between Purewa 30.40-43.70
Bottom & Purewa Top Seams
c¢) Parting between Turra & m 50.78-64.28
Purewa Bottom Seams
3 Seam Gradient Deg. 2-3
4 Volume weight of Coal (with dirt band upto 1 m thick)
a) Turra Seam t/m? 1.58
b) Purewa Bottom Seam t/m? 1.61
¢) Purewa Top seam t/m’ 1.62
5 Volume Weight of OB t/m’ 2.35
6 Volume weight of dirt band t/m> 2.00
7 Excavation Category
a) Coal Cat-11I — 90% & Cat-IV — 10%
b) Overburden Cat-III - 90% & Cat-1V — 10%
8 Total mineable reserves of Mt 233.50
Khadia Expansion OCP (16
Mtpa) as on 01.04.2020
9 Total volume of OB of Khadia Mm? 830.00
Expansion OCP (16 Mtpa) as on
01.04.2020 (without in-seam
band)
10 Average Stripping Ratio (without | m/t 3.55
in-seam band)
11 Total volume band of Khadia Mm? 14.00
OCP (16 Mtpa) as on 1.04.2020
12 Total volume of OB of Khadia m3/t 844.00
Expansion OCP (16 Mtpa) as on
01.04.2020 (with in-seam band)
13 Average stripping ratio (with in- m’/t 3.61
seam band)

I Dcpartment of Mining Engineering, IT(BHU) |

234



o942

Scientific Study of Fly ash utilization in OB of Running Mine of Khadia OCP

Characteristics of Coal & OB

The average stratigraphic thickness of Turra coal seam, Purewa Bottom coal seam and Purewa
Top coal seam are 20.76m, 11.40m and 8.28m respectively. The roof and floor of the seams are
composed mainly of coarse grained sandstone, shale and sandy shale.

The bulk of the overburden is represented by sandstones, which forms 80 to 90% and shales
forms 6 to 10% of the OB. Soil and clay constitutes 4 to 10% of the OB. Shales present in block
are grey shale, sandy shale & carbonaceous shale which are normally associated with the floor
and roof strata of the coal seams. Sandstones are generally grey to white, medium to coarse
grained and are often gritty.

The coal seams are dipping at angles 2-3 towards the north. The area is devoid of any fault and
intrusive. The surface RL ct the opencast minefield varies in the range of 290m to 490m above
mean sea level.

Khadia OCP (10Mtpa) has been working since 2010-11 with combined system of mining using
Dragline and Shovel-Dumper combination for OB removal. The existing system has been
proposed to be continued with up gradation of equipment size for achieving higher production
level. Surface Miner has been envisaged for coal winning from total Purewa Top and part of
Purewa Bottom Seams and existing shovel-dumper for Turra seam and partially for Purewa
Bottom seam coal winning in the proposed PR for Khadia Expansion OCP (16Mtpa)
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2.5 Mining and Dumping Strategy

The estimation of mineable coal reserve and volume of OB has been done, based on existing
mine working plan as on 01.04.2020.

The total Mineable Reserve as on 01.04.2020 has been estimated as 233.50 Mt and
corresponding total OB including inseam band as 844.00Mm? with an average stripping ratio of
3,61mt (table 4).

Table 4: The section-wise MR, OBR & Average Striping Ratio

Particulars West section East Total
section

Mineable Coal Reserves

Purewa Top Seam 25.03 16.27 41.30

Purewa Bottom Seam 40.04 30.61 70.65

Turra Seam 67.38 54.17 121.55

Total 132.45 101.05 233.50

Volume of OBR (Mm?) without Band

Top OB 246.18 108.24 354.42

Parting between Purewa Top and | 105.93 73.57 179.50

Purewa Bottom Seams

Parting between Purewa Bottom | 168.73 127.35 296.08

and Turra Seams

Total 520.84 309.16 830.00

Volume of Band (Mm?)

Purewa Top Seam 2.90 0.98 3.88

Purewa Bottom Seam 1.18 0.71 1.89

Turra Seam 4.35 3.88 8.23

Total 8.43 5.57 14.00

Total OB including Band 529.27 314.73 844.00

Average Stripping Ratio | 4.00 3.11 3.61

including in-seam band (m3/t)

Mine Development Strategy

Khadia OCP (10 Mtpa) is existing working mine. The PR for Khadia Expansion OCP Expansion
(16 Mtpa) has been proposed to be worked by extending the existing workings in the dip side
of Khadia Block, part of Ruhela Block and a small part of Marrak Block. The existing Khadia

I Dcpartment of Mining Engineering, IT(BHU) |

236



544 27

Scientific Study of Fly ash utilization in OB of Running Mine of Khadia OCP

OCP (10 Mtpa) is being worked in two sections viz Eastern and Western sections and proposed
Khadia Expansion OCP (16 Mtpa) has also been envisaged to be worked in two sections viz.
Eastern and Western Sections.

Dumping

The main OB bench overlying Turra seam is to be removed by dragline system and proposed to
be sidecast in the decoaled area of previous cut. The OB from upper benches will be handled by
Shovel-dumper system and is proposed to be stacked upto the extent possible over the dragline
sidecast spoil within the pit.

The volume of OB (including in-seam band) to be handled as per PR of Khadia Expansion OCP
as on 31.03 2020 is 844.0 Mm?, out of which 156.35 Mm? OB will be directly sidecast by
draglines including throw blast of 13.35 Mm? in the decoaled cut and balance 687.65 Mm? is
proposed to be removed and dumped by shovel-dumper system in the internal dumps in both
the sections. The mine is being worked since 1981-82 and 487.66 Mm? of OB has already been
dumped in external/internal dumps since inception till 31.03.2020. The final stage dump plan
shows that apart from existing dump volume of 487.65 Mm?, further 844.0 Mm? will be
accommodated in the internal dumps in both the sections.

Table 4A: The Tier-wise OB volume of internal dumps is given below:

SL.No. Tier (RL) Volume (Mm?)
A EAST SECTION

1 Dragline Dump 66.65
2 Upto 290 & 290-320 69.00
3 320-350 45.12
4 350-380 41.40
5 380-410 34.43
6 410-440 28.90
7 440-470 20.97
8 470-500 12.95
9 500-530 6.90
TOTAL EAST (A)

1 Dragline Dump 89.70
2 Upto 270 & 270-320 78.78
3 300-330 60.08
4 330-360 57.36
5 360-390 53.26
6 390-420 46.91
7 420-450 44.16
8 450-480 39.98
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9 480-510 29.16
10 510-540 18.29
Total West (B) 517.68
Grand Total (A+B) 844.00

Since inception, 487.66 Mm? of OB has already been dumped in internal/external OB dumps of
the mine. Apart from the above OB, the volume of OB estimated in the PR (16Mtpa) is 844.0
Mm', which will be accommodated in internal OB dumps in both the sections.

OB Dump Benches

Shovel-dumper spoil dumps will be formed in benches of 30m and slope of individual dump
bench will be 37 (equal to angle of natural repose of OB material). The width of berm between
two adjacent benches will be 40m. Overall slope of dump works out to 28. Top soil wherever
available will be stacked separately which will be used up for spreading over the completed OB
dumps. The total mineable reserves within the sanctioned mine boundary of Khadia OCP as
well as volume of OB and stripping ratio are given table 5

Table 5: Overburden and stripping ratio

Seam Sanctioned Estimated Balance MR as | Incremental in | Total in PR (16

MR (10Mtpa) | on 01.04.2020 (10 (Mtpa) | Expansion area (6 | Mtpa) as on
Mtpa) 01.04.2020

Purewa Top 32.07 26.00 15.3 41.30

Seam (Mt)

Purewa Bottom 67.95 53.00 1.65 70.65

Seam (MT)

Turra Seam (Mt) 142.53 10150 20.05 121.55

Total Coal (Mt) 343.55 180.5 53.00 2.33

Volume of OBR 1039.67 653.50 190.55 844.00

(Mm?) (with

band)

2.6 Mining Technology

Elements of mining system have been determined in accordance with the parameters of

excavation and transport equipment and the parameters of drilling and blasting.
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Table 5A: Element of Mining system

SL.No. Particulars Uni Overburden Coal
t D/L Shov
el
1 Bench Height m 40-45 15-18 10-15
Working Bench Width m 70 55-60 45
3 Non-working Bench m 70 35-40 25
Width
4 Bench slope Deg 70 70 80
5 Blast Hole Dia. mm 311 250 160
6 Inclination of Inclined Verti Vertical
Boreholes cal
7 Powder Factor 0.6 0.3 0.2

The main OB bench overlying Turra seam is to be removed by dragline system and proposed
to be side cast in the decoaled cut. The OB from upper benches is being handled by Shovel-
dumper system and accommodated over the dragline side cast spoil within the pit. However,
a part of OB is being accommodated in external dumps. Total volume of OB to be handled

has been estimated as 844 Mm? as on 01.04.2020.
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2.7 Existing Environmental condition

Ambient air quality

Parameters chosen for assessment of ambient air quality were Suspended. Particulate Matter
(SPM), Particulate Matter (PM10), Fine Particulate Matter (PM2.5), Sulphur Dioxide (SO2)
and Nitrogen Oxides (NOx). Respirable Dust Samplers (RDS) were used for sampling of
SPM, PM 10, So2 & NOx and Fine Dust Samplers (PM 2.5 sampler) were used for sampling
of PM2.5 at 24 hours interval once in a fortnight.The samples were analysed in

Environmental Laboratory of CMPDI.

It has been seen from the analysis results that the 24 hours average concentration of
parameters like SPM, PM10, PM2.5, SO2 and NOx are mostly within the permissible limits
in ali sampling locations as per MoEF & CC Gazette Notification No. GSR 742 (E) dt
25.09.2000 standards for coal mines and national ambient air quality standard — 2009.
Sometimes the concentration of SPM, PM10 & PM2.5 exceeds the limits due to presence of

numbers of thermal powers in the vicinity.

Water quality

Water samples were collected as per standard practice. Drinking water samples were
collected and analysed for four/five parameters on fortnightly basis. The drinking water
sample was collected and analysed for all parameters on quarterly basis. Parameters like pH,
Temperature and Dissolved Oxygen were analysed on site while collecting the samples.
Thereafter the samples were preserved and analysed at the laboratory of CMPDI. The test
results indicate that the major parameters compared with MoEF & CC Gazette Notification
No. GSR 742 (E) dt 25.09.2000 standards for coal mines (For 4/5 parameters of drinking
and effluent water) IS. 10500/2012 (All parameters of Drinking water) are within

permissible limits.
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Noise level quality

Noise level measurement is n form of 'LEQ' were taken using integrated Averaging sound
level meter (CR: 812 C) during day and night time. Noise levels were measured for about
one hour time in day and night time. Noise levels were measured in Decibels, ‘A’ weighted
average, i.e. dB (A). During the noise level survey it has been observed that the noise level
in the sampling locations is within the permissible limits prescribed as per MoEF & CC
Gazette Notification No. GSR 742 (E) dt 25.09.2000 standards for Coal Mines for Industrial
Area and Noise pollution (Regulation and Control) Rules, 2000, for residential Area.

2.8 Impact of fly Ash on Environment and dumping

The combustion of pulverized coal at high temperatures and pressures in power stations
produces different types of ash. The ash fraction is carried upwards with the flue gases and
captured before reaching the atmosphere by highly efficient electro-static precipitators. It is
composed mainly of extremely fine, glassy spheres and looks similar to cement. Fly ash is a
fine, glass powder recovered from the gases of burning coal during the production of electricity.
These micron-sized earth elements consist primarily of silica, alumina and iron.

Fly ash is left behind when coal is burnt. Coal-fired power plants are the biggest sources of fly
ash mainly contain quartz, mullite and the iron oxides hematite, magnetite. I also contain toxic
chemicals such as arsenic, barium, cadmium, nickel and lead, among others. These are known
to cause cancer, lung and heart ailments and neurological damage, and contribute to premature
mortality.

Irregular accumulation and inappropriate disposal of fly ash will lead to its disposal over vast
areas of land, with resultant degradation of the soil and danger to both human health and the
environment. Fly ash particles, small enough to escape emission control devices, are easily
suspended in air and have become a major source of air pollution. Repeated exposure to fly ash
can cause irritation of the eyes, skin, nose, throat and respiratory tract, and can even result in
arsenic poisoning. Fly ash can even reach the sub-soil and ultimately cause siltation, clog natural
drainage systems and contaminate the ground water with heavy metals. (Yao et.al, 2015).

Coal contains significant amount of various trace metals, and after combustion these metal
concentrations in fly ash are higher than that of in parent coal. Sometime, under favouring
conditions, a considerable amount of these trace elements can easily be leached out from the
surface of fly ash particles by the interaction with water in ponds or landfills (Bhattacharyya et
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al., 2009). It has been reported that the metal contaminants like V, Cr, Ni, Cd and Pb are potential
hazards to the environment even at low levels (Patra et al., 2012).

The effect of fly ash on soils and microorganisms in the soils are influenced by the pH of the
ash and trace metal concentrations in the ash. Microbial communities in contaminated soil have
shown reductions in respiration and nitrification. These contaminated soils can be detrimental
or beneficial to plant development. Most detrimental effects were observed when boron
phytotoxicity was observed. Plants absorb elements elevated by the fly ash from the soil.
Arsenic, molybdenum, and selenium were the only elements found at potentially toxic levels
for grazing animals.

2.9 Fly ash Dumping in Mine Voids

As per the approved mining plan Khadia OC expansion, the available voids, at end of mining
of Khadia OC quarry could be utilized by the backfilling of overburden. In addition, a part of
the overburden will have to be accommodate in internal dumps. As the external dump is already
reached to it maximum height (as reported by mine official). In such, there will not be any
possibility of accommodating fly ash dump into External dump. Therefore, the only option is
left is to accommodate the overburden material into internal dump or at end of mine void.
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3.0 Sample Collection and laboratory testing

3.1 Introduction

The important geotechnical properties of overburden dump materials are grain size distribution,
specific gravity, optimum moisture content, Atterbergs limits, Cohesive properties, shear
strength, etc. These properties play important role in slope stability and characteristic of fly ash
material. Properties have been determined for overburden, fly ash and of overburden and fly
mixture of various proportions. These has been determined to know the suitability of OB and
fly ash as aback filling material in the Khadia opencast project.

3.2 Collection and Preparation of Samples

The overburden sample has been collected from different places of Khadia OCP dump. Ten to
fifteen kg of overburden samples have been collected in the bags. Care has been taken to collect
enough samples to represent the various conditions of strata in the mines. Total 6-8 bags have
been taken from mines. The fly ash is taken from power plants in bags. The mouth of each bag
was sealed immediately after collection and the same was again inserted in another poly bag to
prevent atmospheric influences. The bags were transported with almost care from the plant to
the laboratory/filed and kept in a secure and controlled environment. The sample of OB and fly
ash are brought in the Laboratory of Department of Mining IIT (BHU) in tightly packed
condition (to avoid contamination or moistening). Representative samples were then prepared
by coning and quartering in the laboratory for the analysis. The location of collection point in
the Khadia opencast project is shown in figure 2.
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Figure 2 : Sampling location and collection of samples

3.3 Geotechnical Properties of soil and fly ash

3.3.1 Specific Gravity and bulk density

The specific gravity of soil is the ratio of the mass of a given volume of the material at a stated
temperature. The specific gravity of soil is used in relating the weight of soil to its volume. It is
obtained using a specific gravity bottle (50ml) for fine grain soils or pycnometer (1000ml) for
coarse grain soil. The following formula obtains specific Gravity of Soil (Gs):

W, —wy)

Os = Wy — Wo) — (W5 — W)

Where, Wi (gm) is the weight of sp. gr. Bottle, W>(gm) is the weight of sp. gr. bottle + soil,
W3(gm) is the weight of sp. gr. bottle + soil + water and W4(gm) is the weight of sp. gr. bottle
+ water. The complete test procedure is given in IS: 2720 part 3: Sec 1:1980.

Bulk density is an indicator of soil compaction. It is calculated as the dry weight of soil divided
by its volume. This volume includes the volume of soil particles and the volume of pores among
soil particles. Bulk density is typically expressed in g/cm?. Bulk density is measured using
proctor compaction mold. The Bulk Density(ysuik) is obtained using the following formula:
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Where, W2(gm) is the Weight of mold + compacted soil, W1 (gm) is the weight of empty mould
and Vi (cc) is the volume of the mold. The complete test procedure is given in IS-2720-PART-

7-1980.

Table 6 and 7 show the specific gravity and bulk density of various samples taken from mine
and power plant. The average specific gravity and bulk density of overburden ash samples was
found to be 2.66 and 1.86 t/m?, respectively. The specific gravity of Fly Ash sample was 2.29
for UPRVUNL, Anpara and 2.10 for Hindalco, Renusagar. The average bulk density of the fly
ash samples was found to be 1.25 t/m>and 1.29 t/m>for and Hindalco Renusagar and UPRVUNL

Anpara respectively.

Table 6: Specific gravity and bulk density Khadia OCP

YBuik =

W, -W;
Vin

Sample No Specific Bulk density
gravity t/m>

Sample 1 2.50 1.85

Sample 2 2.71 1.86

Sample 3 2.56 1.84

Sample 4 2.86 1.89

Average 2.66 1.86

Table 7: Specific gravity and bulk density of fly ash Samples

Sample No Specific Bulk density
gravity t/m>
Hindalco Renusagar
Sample 1 2.11 1.19
Sample 2 2.09 1.21
Average 2.10 1.25
UPRVUNL Anpara
Sample 1 2.24 1.28
Sample 2 2.34 1.31
Average 2.29 1.29
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3.3.2 Grain Size Distribution

Soil gradation is the distribution of particle sizes expressed as a percent of the total dry weight.
It is determined by passing the material through a series of sieves stacked with progressively
smaller openings from top to bottom and weighing the material retained on each sieve. Sieve
analysis is performed according to IS 2720: Part 4: 1985.

The results of testing will reflect the condition and characteristics of the aggregate from which
the sample is obtained. Therefore, it is important to obtain a disturbed representative sample of
the source being tested the distribution of different grain sizes affects the engineering properties
of soil. The sieves of different standard IS size (4.75mm, 2.00mm, 1.00mm, 425um, 75um) are
used for analysis. Samples were placed in the top sieve (4.75mm) and it was covered. A receiver,
known as pan, which has no opening, was placed at the bottom of the smallest sized sieve. The
set of sieves was kept on a mechanical shaker and the machine was started. Mechanical shaking
was done for 15-20 minutes. The mass of the samples retained on each sieve and on the pan was
weighed and percentages of different sizes were calculated.

Hydrometer analysis is a measurement method used to determine soil particle size in a sample.
Hydrometer analysis is specifically for soil particle sizes that are less than approximately 0.75
mm in diameter. The hydrometer is placed in a container filled with a water and soil mixture
and measurements are taken over time to perform the test.

Figure 3 shows the size distribution of two samples from Khadia Overburden dump. It indicates
that the presence of fine material in overburden sample is very less. Moreover, this has been
done neglecting large boulders and fragmentation. If we considered, then the percentage of fine
material in overburden soil is negligible. The percentage of fine material in overburden soil is
negligible after considering large boulders. Therefore, the amount of clay is very less that is act
and use as binding material of overburden soil.

The figure 4 shows the size distribution of fly ash of two power plants. It indicates that the
percentage fine is high compare to overburden soil. This will lead to reduce the permeability of
overburden soil when it mixed with overburden soil.
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Figure 3 : Size distribution of different samples from Khadia Overburden dump
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Figure 4: Size distribution of different samples of Fly Ash
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The Co-efficient of Uniformity (Cu) and Co-efficient of curvature (Cc) has been calculated.

Diois define as the effect size of the material, lesser the D19 having less permeability of

material. A soil is considered to be well graded if the coefficient of curvature Cc is between
1 and 3, with Cu greater than 4 for gravels and 6 for sands.

Table 8 show the Coefficient of curvature and coefficient of uniformity of overburden soil
and Fly ash. The percentage of distribution has been determined using graph of DsoD3oand
Dio. The coefficient of uniformity is greater than 4, and coefficient of curvature is near to
1. Hence, the material is classified as uniformly graded sand with particles of same size. It
contains particles of the same sizes which allow more drainage of water. Poorly graded

soils are more susceptible to soil liquefaction than well graded soils.

Table 8 : Coefficient of curvature and coefficient of uniformity

Particles at different

Co-efficient of

Co-efficient of

size (mm) Uniformity (Cu) | curvature (Cc)
Deso | D30 Dio Deo/ D1o D?30/Deo* Dio
Overburden 1.1 | 0.85 | 045 2.44 1.46
Overburden 1.05 | 0.75 | 0.25 4.20 2.14
Fly Ash (R) 0.90 | 0.30 | 0.07 11.33 1.22
Fly Ash (A) 0.85 ] 0.20 | 0.65 9.00 1.36
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3.3.3 Atterberg's Limits (Liquid and Plastic Limits)

The water content at which the soil changes from one state to other (i.e., from solid to
plastic to liquid) is known as consistency limits or Atterberg's limit. The consistency of a
fine-grained soil refers to the physical state in which it exists. A fine-grained soil can exist
in four states, namely, liquid, plastic, semi-solid and solid states. Atterberg's limit consists
of the determination of liquid limit, and plastic limit of soil or soil like material. It is
performed according to (IS: 2720 part 5: Sec 1:1985).

Casagrande cup method has been used to determine the liquid limit. In the Casagrande cup
method, the soil paste is placed in the Casagrande cup, and a groove is made at its center
(see procedure below). The limit is defined as the moisture content, in percent, required
to close a distance of 0.5 inches along the bottom of a groove after 25 blows in a liquid
limit device. It is difficult to adjust the moisture content in the soil to meet the required 12.5
mm (0.5 in.) closure of the groove in the soil pat at 25 blows. Hence, at least three tests for
the same soil are conducted at varying moisture contents, with the number of blows, N,
varying between 15 and 35. The graph between water content (on y-axis) and number of
blows (on x-axis) on semi-log graph is plotted for different test under different water
content. The curve obtained is called flow curve. The moisture content corresponding to 25
drops (blows) as read from the represents liquid limit.

The Plastic limit test is performed by repeatedly rolling an ellipsoidal-sized soil mass on a
non-porous surface. Casagrande defined the plastic limit as the water content at which a
thread of soil just crumbles when it is carefully rolled out to a diameter of 3 mm (1/8”). If
the thread crumbles at diameter smaller than 3 mm, the soil is too wet. If the thread crumbles
at a diameter greater than 3 mm, the soil is drier than the plastic limit. The sample can then
be remolded and the test repeated. Once the appropriate size rolls are made, their moisture
content is assessed using the procedure described previously.
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The overburden soil having large boulder to fine soil. The size range is varying from micron
to meters. The Atterberg’s limit is determined for clay and silt type soil. The finer soil (clay
and silt) has been taken out from overburden material through sieve analysis and Atterberg’s
limit has been determined.

The table 9 and 10 show the Atterberg's Limits of fine soil (Clay) present in overburden soil
and fly ash. The significance of Liquid limit in this study is that it indicates at what moisture
content the fly-ash and OB mixture will get liquefied. The overburden soil has liquid limit of
24% which means the moisture content of the material should not exceed 24% otherwise the
dump or slope may get liquefied. However, the overburden material consists of well graded
sand and silt with large gravel and boulders. This will allow drainage through the overburden
material. Therefore, Atterberg's Limits is not applicable to the OB material as this is coarse
grain size. However due to presence of some clay material in the OB its Liquid limit was
found to be 24%.

The Liquid limit of fly ash is 17 and 14 for Hindalco Renusagar and UPRVUNL Anpara fly
ash respectively. The liquid limits and plastic limit of overburden considering of boulders
also is very less and exhibit only small amount of liquid limit and are generally slightly
plastic. However, when it will be mixed with fly ash the amount of fines will may be
increased. Therefore, it may generate pre water pressure in water. The pore water pressure
will not quickly dissipate in the overburden and fly ash mixed material.

Table 9 : Atterberg's Limits of clay present in overburden soil

Sample No Liquid Limit | Plastic limit
Sample 1 25.5 12
Sample 2 26.5 15
Sample 3 22 16
Sample 4 21 13
Average 23.75 14

Table 10 : Atterberg's Limits of fly ash

Name of Power Plant Liquid Limit Plastic limit
Hindalco Renusagar 17 -NA-
UPRVUNL Anpara 14 -NA-
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3.3.4 Procter Compaction Test

The Proctor compaction test is a laboratory method of experimentally determining the optimal
moisture content at which a given soil type will become most dense and achieve its maximum
dry density (y4). Higher the dry density of the material, higher is the stability. Determination of
the relationship between the moisture content and density of soils compacted in a mold of a
given size with a 2.5 kg rammer dropped from a height of 30 cm. This test is performed
according to IS: 2720 part 7: 1980.

W — W,

Ya = 0wy «v

Where, W (gm)is the weight of the mold and the soil mass, W (gm)is the weight of the empty
mold, w (%) is the water content of the soil and V (cc) is the volume of the mold.

After obtaining maximum dry density for different water content, the curve (compaction curve)
between dry density and moisture content is plotted to determine the maximum dry density and
optimum moisture for the soil. The peak point of the compaction curve is the point with the
maximum dry density dry density max. Corresponding to the maximum dry density max is a
water content known as the optimum water content (also known as the optimum moisture
content, OMC).

Figure 5 shows the relation between water content and maximum dry density of overburden
material and fly ash respectively. Table 11 shows the MDD and OMC for Khadia overburden
samples 11 and 1.98, respectively. Table 12 shows the MDD and OMC for fly ash. The OMC
for Hindalco Renusagar and UPRVUNL Anpara are 22 and 21 percentages. Whereas, The MDD
are 1.28 and 1.29 for fly ash of Hindalco Renusagar and UPRVUNL Anpara respectively.
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Table 11 : OMC and MDD of Khadia OCP

Sample No OoMC MDD
Sample 1 10.6 1.81
Sample 2 9.8 1.89
Average 10.2 1.85

Table 12 : OMC and OMD of fly ash sample

Sample No OMC MDD
Hindalco Renusagar
Sample 1 21 1.27
Sample 2 23 1.30
Average 22 1.28
UPRVUNL Anpara
Sample 1 22 1.32
Sample 2 21 1.26
Average 21 1.29
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3.3.5 Permeability

The rate of flow under laminar flow conditions through a unit cross sectional area of porous
medium under unit hydraulic gradient is defined as the coefficient of permeability. Permeability
is useful in solving problems involving yield of water bearing strata, seepage through earthen
dams, stability of earthen dams, and embankments of canal bank affected by seepage, settlement
etc. It is very important factor for the structures which are in contact with water. Flow of water
in soil takes place through void spaces, which are interconnected.

The falling head method of determining permeability is used for soil with low discharge,
whereas the constant head permeability test is used for coarse-grained soils with a reasonable
discharge in a given time. The permeability test is performed using Permeameter mould made
up of of non-corrodible material having a capacity of 1000 ml, with an internal diameter of 100+
0.1 mm and internal effective height of 127.3+ 0.1 mm. The coefficient of permeability (k) is
obtained by using the following equations:

QL

k=—

Aht
Where, k (m/sec) is the coefficient of permeability, Q (cc) is discharge, L (cm) is the length of
specimen, A (cm?) is the area of specimen, h (cm) is the height of water column and t (sec) is

the time for testing. Table 13 shows the permeability of overburden sample and fly ash sample.
It shows the permeability of fly ash is low compared to overburden sample.

Table 13 : show the permeability of overburden sample and fly ash sample

Sample No Permeability (k in m/s)
Khadia overburden 5.18E-05
Fly ash (Hindalco Renusagar) 5.92E-07
Fly ash (UPRVUNL Anpara) 1.60E-07

I Dcpartment of Mining Engineering, IT(BHU) |

255



563

Scientific Study of Fly ash utilization in OB of Running Mine of Khadia OCP

3.3.6 Shear strength

The two methods have been used to determine the shear strength of overburden, fly ash, and
mixed material, i.e. triaxial and direct shear tests. A triaxial shear test is a common method to
measure the mechanical properties of many deformable solids, especially soil (e.g., sand, clay)
and rock, and other granular materials or powders. Shear box test is a testing method used to
determine the shear strength of a soil sample. Since granular soils cannot be retrieved
undisturbed, the soil is re-compacted inside a shear box. Shear strength testing is carried out for
analyses of short term and long term slope stability.

In soil mechanics, the shear strength is evaluated using the Mohr-Coulomb (M-C) Failure
Criterion. The M-C Criterion assumes that the shear strength depends on three factors:

The normal effective stress (64)
The friction angle of the material (¢)
The cohesion of the material (¢)

The qualitative correlation of those components is expressed as:

t=c+o,+tan (@)

Table 14 show the cohesion and friction angle of over burden sample and fly ash sample of
different power plants. Table 15 shows the shear strength of mixed overburden and fly ash
material. It is observed from table 15 that around 20 percentage of fly ash will increase the
cohesion of dump material. However, the friction angle is reducing with increase in fly ash in
the overburden material.
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Table 14 : Shear strength of overburden and fly ash

Sample No Cohesion Friction angle
kPa Degree

Overburden sample 1 55 32

Overburden sample 2 48 30

Fly ash (Hindalco Renusagar) 18 28

Fly ash (UPRVUNL Anpara) 48 24

Table 15 : Shear strength of mixed material of overburden and fly ash

Sr. % Overburden | % Fly Ash Cohesion Friction angle
No (kPa) (degree)

1 100 0 55 31

2 95 5 76 30

3 90 10 98 29

4 80 20 126 28

5 70 30 90 29

6 60 40 82 28
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4.0 Characterization of Fly ash

Introduction

The combustion of pulverized coal at high temperatures and pressures in power stations
produces different types of ash. The 'fine' ash fraction is carried upwards with the flue gases and
captured before reaching the atmosphere by highly efficient electro static precipitators. This
material is known as Pulverized Fuel Ash (PFA) or 'fly ash'. It is composed mainly of extremely
fine, glassy spheres and looks similar to cement. Fly ash is one of the residues generated in the
combustion of coal. Fly ash is generally captured from the chimneys of coal-fired power plants,
whereas bottom ash is removed from the bottom of the furnace.

To investigate the geotechnical properties of fly ash such as grain size, moisture content, water
holding capacity, specific gravity, optimum moisture content, settling velocity, density, etc.,
should be tested for safety and environmental suitability. Other characterizations such as
chemical composition, elemental composition, surface morphology, etc. also have been done.

4.1 Chemical / physical properties of Characterization of fly ash

4.1.1 pH

Acidic/basic water is characterized by pH of the sample, and range goes from 0 to 14, with 7
being neutral. pH value of less than 7 indicate acidity, whereas pH value of greater than 7
indicates a base. The pH of water is a very important measurement concerning water quality.
pH is really a measure of the relative amount of free hydrogen and hydroxyl ions in the water.

Practically this parameter does not affect stability of the filling material however it may affect
the biological reclamation process. The nutrient deficiencies that occur on alkaline soils often
cause crop failure, but if a balanced plant nutrition program is implemented, most crops can be
successfully grown. In this case high pH will lead to failure in plantation program, if no
measures are taken to neutralize it.

About 10g of samples were taken in 250ml conical flask and 100ml of distilled water was added,
maintaining the sample to soil ratio of 1:10. The fly ash water suspension was stirred at regular
intervals for 30 minutes and then the pH was recorded. The suspension was stirred well just
before electrodes were immersed and readings were taken. The instrument was first calibrated
with buffer solutions of known pH values. The pH of the fly ash samples was found to be in the
range of 6.0 to 7.0.

The pH of the fly ash samples was found to be in the range of 6.4 and 6.3 for UPRVUNL,
Anpara TPS and Hindalco, Renusagar TPS respectively. It means the pH of fly ash is Slightly
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acidic in nature. It can be considered as natural in all practical purpose. This will help in
biological reclamation in the backfilled land.

S.No. | Name of sample pH value
1. UPRVUNL, Anpara TPS 6.4
2. Hindalco, Renusagar TPS 6.3

4.1.2 Electrical Conductivity

The electrical conductivity (EC) of any solution is a fundamental property of a material that
measures how strongly it resists electric_current. A low resistivity indicates a material that
readily allows electric current which is dependent on the soluble salts present in it. Thus the
measurement of electrical conductivity (EC) can be directly related to soluble salts
concentration of the soil at any temperature. With an electrical conductivity between 0.05 and
0.1 S/ m, fly ash-based geopolymer are considered as semiconductor materials.

Calibration of the instrument has been done with KCI solution at a specified temperature. As in
the case of EC, 20g of sample was shaken intermittently with 40ml of distilled water in a 250ml
conical flask (keeping the ratio of soil-water as 1:2) for an hour and allowed to stand. The clear
extract was then taken and used for the electrical conductivity measurement using the Cyber
Scan 200 Conductivity meter. It was found to be in the range of 1.062 to 1.065mS/cm for both
fly ash samples. The range electrical conductivity is suitable for seedlings for salt sensitive
plants mainly.

Table 16: electrical conductivity of fly ash

S.No. | Name of sample EC value (mS/cm.)
1. UPRVUNL, Anpara TPS 1.062
2. Hindalco, Renusagar TPS 1.065

The electrical conductivity of the fly ash is around 1.06 ms/cm. It is suitable for seeding and salt
sensitive plants, which growth and occurrence is rare. Therefore, it is not advisable to directly
mix in the overburden dump materials. The mixing of fly ash may increase the salinity of
overburden/soil mixed with fly ash.
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4.1.3 Chemical composition of fly ash (XRF)

The chemical composition of the as-received FA ash was determined using X-ray
fluorescence spectroscopy (XRF), which is a non-destructive analytical technique that used to
determine the elemental composition of materials. XRF analyzers determine the chemistry of a
sample by measuring the fluorescent (or secondary). X-ray emitted from a sample when it is
excited by a primary X-ray source. Each of the elements present in a sample produces a set of
characteristic fluorescent X-rays (“a fingerprint”) that is unique for that specific element.

Fly ash samples were analyzed by the PAN alytical, Netherland Model Axios MAX at the Birbal
Sahini Institute of Palaeosciences in Lucknow, Uttar Pradesh, India. It is a nondestructive
analysis technique for the major oxides and trace elements present in the sample. Wavelength
dispersive (WD XRF) Machine (power: -3KW, 60kV-160mA) is used for detecting the
elements. Analysis can be done on pressed powder pellets made from fine powder. The chemical
compositions of fly ash are shown in Table 17-18.

According to American Society for Testing and Materials (ASTM) fly ash is classified into two
classes (C & F) based on the amount of lime present. Oxides of silicon, aluminum, calcium and
iron in fly ash are responsible for pozzolanic activity, which decreases by loss of ignition.
According to ASTM classification method, the FA used in this study is Class F types since the
summation of SiO2, Al,O3 and Fe>Os is greater than 70%.

The burning of harder, older anthracite and bituminous coal typically produces Class F fly ash.
This fly ash is pozzolanic in nature, and contains less than 10% lime (CaO). Possessing
pozzolanic properties, the glassy silica and alumina of Class F fly ash requires a cementing
agent, such as Portland cement, quicklime, or hydrated lime, with the presence of water in order
to react and produce cementious compounds. Alternatively, the addition of a chemical activator
such as sodium silicate (water glass) to a Class F ash can leads to the formation of a geopolymer.
The geochemical analysis of fly ash is summarized in tables 17-18. From the tables, its shows
that oxides of silica composition are relatively higher in both the sample which is ranging from
47.5- 45.85% however the lowest concentration of oxides of Manganese (MnQO) was found in
UPRVUNL, Anpara TPS whereas in case of Hindalco, Renusagar TPS the lowest concentration
of oxide was sodium dioxide i.e. only (0.64%).
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Table 17: Major and trace elements in the fly ash obtained by XRF of UPRVUNL,

Anpara TPS Fly ash sample

Sr. No XRF analysis data of fly | Percentage
ash Composition
1 Si02 47.53%
2 Al203 21.10%
3 CaO 5.04%
4 FeO 9.32%
5 MgO 1.36%
6 MnO 0.50%
7 Na’0 1.19%
8 K20 0.67%

Table 18 : Major and trace elements in the fly ash obtained by XRF of Hindalco,
Renusagar TPS Fly ash sample

Sr. No XREF analysis data of fly Percentage
ash com Composition

1 Si02 45.85%
2 AlI203 27.33%
3 CaO 7.40%
4 FeO 3.19%
5 MgO 2.90%
6 MnO 1.04%
7 Na’0 0.64%
8 K-0 0.71%

4.1.4 Metal composition of Fly ash (ICP-MS)

Inductively coupled plasma-optical emission spectroscopy (ICP-MS) is an analytical technique
used for the elemental determination in samples. The samples were analyzed by the Agilent
7700 ICP-MS at the Birbal Sahni Institute of Palacosciences in Lucknow, Uttar Pradesh, India.
The Agilent 7700 ICP-MS produces unparalleled accuracy and precision in high-matrix
samples, with the help of redefining cell performance in helium mode with a revolutionary third-
generation cell design of the ORS3. Microwave digestion-coupled ICP-MS were used to

determine REEs’ concentrations in the samples.
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For the analysis of metal composition the digestion was carried out by taking 0.25 g of the fly
ash sample was weighed into a Teflon cup. 2 cm3 of concentrated HF and 5 cm? aqua regia were
added. The Teflon cup was put in a digestion vessel (Parr bomb), sealed and heated to 200°C
for 2 hours in an oven. The Parr bomb was removed from the oven and allowed to cool down.
25 cm?® of H3BO;3 was added to the sample in order to prevent the formation of sparingly soluble
in the sample. The digestate was filtered through 0.45 um membrane filter and made up to 100
cm® with ultra-pure water (ELGA Pure lab UHQ). The solution obtained from the total acid
digestion experiments was analyzed for major and trace concentration using Varian 710-ES ICP
Optical Emission Spectrometry.

The sample was introduced through a high sensitivity glass, single-pass cyclone spray chamber
and conical nebulizer using argon gas. It was then passed through axially oriented plasma. The
wavelength released by different analytes was detected with a CCD detector and auto integrated
using ICP Expert II software. The ICP-OES instrument was calibrated before analysis with three
calibration standards and a blank (2% HNO3). The certified standards used in calibrating and
checking the accuracy of the instrument was supplied by Industrial Analytical. Potentially toxic
metals and elements concentration of fly ash samples are shown in Table 19-20.

From the tables its shown that the Al concentration found highest 160379.04 and 154547.24ppb
for UPRVUNL, Anpara TPS and Hindalco, Renusagar TPS respectively, as compare with other
metal like Ti, Fe and Ba was 11405.11, 48517.85 and 1073.87ppb in UPRVUNL, Anpara TPS
and 11463.53, 44867.04 and 940.00ppb for Renusagar TPS respectively. Other earthly earth
metal was found less than 1000ppb, shown in tables.
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Table 19: Metal Composition of fly ash ICP-MS of UPRVUNL, Anpara TPS Fly ash

sample

Sr. ICP-OES analysis | Values in PPB | Sr. ICP-OES analysis Values in

No data of fly ash No data of fly ash com PPB

com Composition Composition

I. Mg 2908.25 21. Cs 7.38
2. Al 160679.04 22. Ba 1073.87
3. Sc 33.93 23. La 89.74
4. Ti 11405.11 24. Ce 191.17
5. \% 206.32 25. Pr 19.39
6. Cr 332.64 26. Nd 71.87
7. Mn 946.79 27. Sm 14.40
8. Fe 48517.85 28. Eu 2.69
9. Co 40.24 29. Gd 12.45
10. Ni 113.13 30. Tb 1.77
11. Cu 101.85 31. Dy 10.31
12. Zn 281.29 32. Ho 1.99
13. As 15.47 33. Er 5.40
14. Rb 68.09 34. Tm 0.74
15. Sr 204.05 35. Yb 4.95
16. Y 52.68 36. Lu 0.70
17. Zr 224.96 37. Hf 5.52
18. Nb 42.72 38. Pb 81.28
19. Mo 8.81 39. Th 28.13
20. Cd 1.20 40 U 7.56
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Table 20: Metal Composition of fly ash ICP-OES of Hindalco, Renusagar TPS Fly ash
sample

Sr. ICP-OES analysis | Values in PPB | Sr. ICP-OES analysis Values in

No data of fly ash No data of fly ash com PPB

com Composition Composition

I. Mg 2858.04 21. Cs 6.59
2. Al 154547.24 22. Ba 940.13
3. Se 34.11 23. La 117.98
4. Ti 11463.53 24. Ce 220.03
5. \% 175.39 25. Pr 22.68
6. Cr 226.01 26. Nd 83.70
7. Mn 821.51 27. Sm 16.32
8. Fe 44867.04 28. Eu 2.99
9. Co 36.25 29. Gd 14.09
10. Ni 105.97 30. Tb 2.00
11. Cu 88.17 31. Dy 11.34
12. Zn 194.11 32. Ho 2.12
13. As 10.96 33. Er 5.71
14. Rb 73.06 34. Tm 0.81
15. Sr 192.09 35. Yb 5.21
16. Y 60.35 36. Lu 0.71
17. Zr 211.64 37. Hf 5.33
18. Nb 43.26 38. Pb 60.66
19. Mo 5.26 39. Th 32.07
20. Cd 0.88 40 U 6.96
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4.1.5 Mineralogical Composition by SEM and EDS

The scanning electron microscope (SEM) is a type of electron microscope that images the
sample surface by scanning it with a high-energy beam of electrons in a raster scan pattern. The
electrons interact with the atoms that make up the sample producing signals that contain
information about the sample's surface topography, composition and other properties such as
electrical conductivity.

The three signals which provide the greatest amount of information in SEM are the secondary
electrons, backscattered electrons, and X-rays. A high-resolution image can be obtained because
of the small diameter of the primary electron beam. Backscattered electrons are primary beam
electrons which are 'reflected' from atoms in the solid. The contrast in the image produced is
determined by the atomic number of the elements in the sample. The image will therefore show
the distribution of different chemical phases in the sample.

The types of signals produced by an SEM include secondary electrons, back-scattered electrons
(BSE), characteristic X-rays, light (cathodoluminescence), specimen current and transmitted
electrons. Secondary electron detectors are common in all SEMs, but it is rare that a single
machine would have detectors for all possible signals. The signals result from interactions of
the electron beam with atoms at or near the surface of the sample. In the most common or
standard detection mode, secondary electron imaging or SEI, the SEM can produce very high-
resolution images of a sample surface, revealing details about less than 1 to 5 nm in size. Due
to the very narrow electron beam, SEM micrographs have a large depth of field yielding a
characteristic three-dimensional appearance useful for understanding the surface structure of a
sample

Suitable samples include most solids which are stable under vacuum (metals, ceramics,
polymers, minerals). Sample must be less than 2 cm in diameter. Sample preparation: non-
conducting samples are coated with a thin layer of carbon or gold. Metallographic embedding,
polishing, and sectioning is available for samples requiring special preparation. Samples are
usually mounted and coated and introduced into the vacuum chamber. Digital images are
acquired with an electron microscope image scanner. Images may be printed on a laser printer
or transferred to disk or an e-mail account.
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SEM/EDS investigations involved two different fly ash samples from UPRVUNL, Anpara TPS
and Hindalco, Renusagar TPS Fly ash samples were analyzed by Carl Zeiss EVO-MA15/18
scanning electron microscope (SEM-EDX). SEM-EDX instrument helps in producing the
detailed high-resolution images of sample by restoring a focused electron beam across the
surface and detecting secondary or backscattered electron signal.

SEM analysis showed that the ash is primarily composed of small glassy particles (some as
cenospheres and pleurospheres), and minor coarse unburned carbon particles (the LOI was
determined at 2%). Obtained SEM images show that FA is made of spherical particles of less
than 10 um and irregular shaped particles like bubbles (Figure 7-8). In the SEM image of both
the fly ash sample, spherical bubbles like structure. The fly ash particles are spherical as can be
viewed in the images of SEM. Figure 9- and 10 show the EDS analysis and Spectrum of the
UPRVUNL, Anpara TPS. Whereas figure 11 and 12 show the EDS analysis and Spectrum of
the Hindalco, Renusagar TPS fly ash. During the combustion process, the heat causes the
inorganic mineral to become fluid or volatile or to react with oxygen. During cooling, it may
form crystalline solids, spherical amorphous particles or condense as coatings on particles.
Volatiles trapped in a particle cause it to have swelled surfaces, varying the shape of the particles
and bubbles, which alters its surface. The bubbles formed may be attributed to the release of
volatile matter from the internal zones of the particle as the solid particle’s surface is softening
and melting. The bubbles can generate large cavities under the surface, which are smooth zones
and considered to be less reactive for the subsequent steps of oxidation. There is no significant
difference in morphology of the particles collected at various locations, apart from the particle
size. Spherically and colourless particles indicate glassy textures or predominance of
crystallinity and spherical, rounded light colored particles indicate a glassy surface. Rounded
particles indicate a glassy particle, irregular shapes indicate partly crystalline particles, and
angular shapes indicate a crystalline nature.
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Figure 7 : Surface Morphology image at different magnification of UPRVUNL, Anpara TPS
Fly ash sample

Figure 8 : Surface Morphology image at d1fferent magnification of Hindalco, Renusagar
TPS Fly ash sample
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4.1.6 Elemental Composition Analysis

The elemental composition of fly ash by various advanced technique (EDS) has also being
studies and the result are shown in table 21 and 22. All the elements were analysed for both the
fly ash samples and peaks were obtained for them according to their weight and atomic
concentrations. Oxygen, aluminium, silica and carbon were the most abundant elements
observed in all the fly ash samples. Oxygen percentage was found to be high (58.75 and 55.73
weight % of Anpara and Renusagar sample respectively).

The presence of Ca was found to be very less (0.12 and0.20%) in all the fly ash samples hence
it is expected that the material is very less cohesive in nature. Other major elements were not
significant. The morphology and elemental data indicated that the fly ash samples were
composed of over 50% amorphous alumino-silicate spheres and a lesser amount of iron-rich
spheres. Hence these are very light materials and can become easily air borne. Due to presence
of very less amount of Ca will not enhance stability in the slopes.

Figure 9 : EDS analysis of UPRVUNL, Anpara TPS ash
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Figure 10 : EDS Spectrum of the UPRVUNL, Anpara TPS fly ash

Table 21 : Elemental analysis of UPRVUNL, Anpara TPS fly ash

- P

Element Weight % Atomic %
O K 58.75 71.81
Na K 0.34 0.29
Mg K 0.26 0.21
AlK 18.19 13.18
Si K 18.44 12.84
P K 0.61 0.38
S K 0.06 0.03
K K 0.90 0.45
CaK 0.12 0.06
BalL 0.38 0.05
TiK 0.06 0.02
Fe K 1.89 0.66
Total 100.00 100.00
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Figure 11 : EDS analysis of Hindalco, Renusagar TPS fly ash
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Figure 12 : EDS spectrum of Hindalco, Renusagar TPS ash
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Table 22 : Elemental analysis of Hindalco, Renusagar TPS ash

Element Weight % Atomic %
O K 55.73 68.51
Na K 0.06 0.05
MgK 0.31 0.25
AlK 16.89 12.39
Si K 24.70 17.46
P K 0.24 0.15
S K 0.07 0.04
K K 0.66 0.33
CakK 0.20 0.10
BaL 0.21 0.03
Ti K 0.13 0.06
FeK 0.80 0.28
Total 100.00 100.00

It is observed from the table 21 and 22 that alkali and alkaline earth metals concentration
also present in the samples. Highest alkali and alkaline earth metals present in Hindalco
Renusagar sample i.e. 1.96% as compare to UPRVUNL Anpara (1.05%). Due to presence
of alkali and alkaline metal in fly ash sample it may utilize for the neutralization of acidic
mine water. Alkalis (i.e., alkalis (K20 and Na20), as sodium oxide equivalent) limits are
stated to minimize the effect of alkalis reacting with aggregates, containing a reactive form
of silica (alkali-silica reaction, or ASR), in the presence of moisture. The reaction under
those conditions produces a gel that can absorb water and swell, generating a pressure that
causes expansion and cracking. The high potassium content of the biomass, the fly ash
quality did not have an adverse impact regarding unwanted alkali levels.

As determined by EDX, the predominant elements in the fly ash samples were calcium,
silicon, aluminium, iron, magnesium and sulphur in various compounds. Calcium was
observed to primarily be associated with oxygen, sulphur, and silica, or possibly with carbon
(calcite).
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4.2 Physical Properties of Fly ash

4.2.1 Moisture content

Water content or moisture content is the quantity of water contained in a material. moisture
content is used in a wide range of scientific and technical areas, and is expressed as a ratio,
which can range from 0 to the value of the materials' porosity at saturation. Fixed amount
of finely powdered (212 micron) air-dried fly ash sample is weighed in a tray and then placed
inside an electric hot air oven, which was maintained at 105°+5C. The tray with the fly ash
sample is allowed to remain in the oven for 24 hours and is then taken out, cooled at room
temperature for about 15 minutes and then weighed. The loss in weight is reported as
moisture (on % basis). Table 23 shows the moisture content of fly ash. Then calculation is
done as per the following formula.

Moisture percentage = Y-Z/Y—-X*100
Where X= weight of empty crucible, gram
Y= weight of crucible + fly ash sample before heating, gram
7= weight of crucible + fly ash sample after heating, gram
Y—X= weight of fly ash sample, gram
Y—Z= weight of moisture

Table 23 : Moisture content of fly ash

Sample name Weight of | Weight of | Weight of Weight of | Moisture
empty fly ash petry plate petry plate content
petry plate (4] and fly ash and fly ash (%)
(2) before after heating
heating (gm) (gm)

UPRVUNL, 42.338 10.010 52.346 52.312 0.34
Anpara TPS
Hindalco, 29.444 10.015 39.456 39.425 0.31
Renusagar TPS
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4.2.2 Water Holding Capacity

It can be defined soil water holding capacity is the amount of water that a given soil can hold
for crop use. Field capacity is the point where the soil water holding capacity has reached its
maximum for the entire field. Water holding capacity is important to soil health. Soils that can
retain a balanced amount of water are able to nourish crops and keep soil organic matter alive.
Healthy soil structure forms into aggregates, lessening the density in the soil to create more
pores, where water can filter in and out.

A cylindrical cup having pores of diameter 1-2 mm was fitted with filter paper (No. 41). The
cup was then filled with 125gm of fly ash and then poured in water in such a way that the cup
remains submerged up to half its height for 24 hrs. After a time of interval 24 hrs the cup was
removed from water and hung for 1hr so that excess water, adhering to the inner wall of the
cup, is drained off in a trough containing water its height. Figure 13 shows the method to
determine the settling properties of fly ash. The water holding capacity was determined using
the following equation (%):

Water holding capacity = % * 100

Sr. No. | Samples Initial Weight | Final Weight of | Water holding
of fly ash Fly ash capacity in
X) (YY) %age
(X-Y/X)100
1. UPRVUNL, 125 gram 155.011 24.00
Anpara TPS
2. Hindalco, 125 gram 156.709 25.36
Renusagar TPS

The retention capacity of fly ash study at laboratory stage, conclude that there is ample water
retention capacity in the fly ash. Hence when water availability will increase from 24% or more
a swamp like condition will be created where in fly ash would be dumped. Figure 14 and 15
shows fly ash settling characteristic of Hindalco Renusagar and UPRVUNL Anpara. Hence for
proper utilization of fly ash as a filling material along with overburden dump, proper blending
with OB is required. Hence a separate detailed study is required for mixing of fly ash with OB
in case of higher dumped height. The sequential dumping (alternate layer of OB & FA)
technique will do in the pit surrounded by wall with no free space.
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4.2.3 Settling Properties

Settling rates establish the ease with which solid-liquid separation takes place in slurries during
filling activity, and the tests also provide a means of determining the recycled water quality.
Take a measuring jar graduated in ml. clean it thoroughly with pure water. Take water into the
flask up to certain level (x ml) and then add fly ash (100-x ml) slowly into the jar. Mix the water
and fly ash thoroughly with a stirrer for some time. Note down upper and lower meniscus of the
mixture. Then note down time for each ml settling of fly ash in water. Repeat the other sample

and tabulate the results.
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Figure 13 : Settling properties of fly ash

I Dcpartment of Mining Engineering, IT(BHU) |



582

Scientific Study of Fly ash utilization in OB of Running Mine of Khadia OCP

160
140
120
100
80
60
40
20

== Upper level Reading
(ml)

2 3 4 5 6 7 8 9 10 15 20 25 30 60 120 180

Settling velocity

vl
o

B
o

w
o

20

10

20 40 60 80 100 120 140

Time (minutes)

Figure 14 : Fly ash settling characteristic of UPRVUNL, Anpara TPS
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Figure 15 : Fly ash settling characteristic of Hindalco, Renusagar TPS
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The fly ash is mostly ranging in fine size. The settling rate study has been conducted in
laboratory in order to assess the impact of leachate to the discharge from overburden fly ash
mixed filling. It concludes that the fly ash settling is relatively fast and within one hour
maximum settling took place. Further, it also reached that maximum fly ash will be accumulated
very near to dump area and it will not travel for longer distance. Hence, maximum fly ash impact
will be there in nearby land and soil.

4.3 Leaching Characteristics of Fly Ash

The ash from thermal power plants if used for the disposal in opencast mines then there is every
possible chance of the leachate coming in contact with the ground water. This may occur in two
ways either by the recharge of the area by the percolation of the leachate under gravity or lateral
movement of the water through the filled mine. Hence there is always risk of contamination of
ground water and which may affect human health. The purpose of this study is to assess the
potential contamination of trace/heavy metals by leaching experiments (open column
percolation test).

Open column percolation test was used for long- term leaching characteristic study. A set up for
the test consist of a column of PVC pipe approximately 1.0m height, 10cm diameter, and open
at the top end and closed at bottom end. A small hole is made at the centre of the bottom for
collection of leachate. The fly ash samples with their optimum moisture contents were placed
in the columns. The samples were packed in each tube/column in layers Here mili-Q water was
used as the leaching medium. Leachate was collected in conical flasks. The column percolation
experiment is the only experiment that predicts the leaching behaviour that could be observed
in the field. In the test there are however, chances that material develops preferential pathways
for the water in the column experiments due to the formation of cracks, this possibility exist in
the field also. Using groundwater/rain as the leaching medium one can even arrive at site-
specific results.

Open column percolation test (result)

In fly ash the elemental composition generally increased 2-3 times depending upon the mineral
matter content in coal. The details elemental analysis (table 21) of the fly ash indicates that there
are 16 Element present in fly ash. The highest concentration of toxic trace metal (Mg and Mn,)
are ranging from 41.69, 41.35 and 46.48, 53.90mg/L in Anpara and Renusagar fly ash sample
respectively. All other metal concentration is shown in table 24.

After interaction of fly ash with water, there will be migration of metal from dumped depending
upon the pH level of water (mine water and rain water).

In acidic range of pH the solubility of metal is more hence the migration of toxic metal in the
soil and nearby land will also be enriched. Therefore, the mine suffering with acidic water will
allow to used fly ash filling in active mine.
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heavy metals and radioactive components that can be released into the soil. The
environmental impact of fly ash, either used in an application or sent to a landfill depends
to a large extent on the mobility of the polluting components in the ash. Concentration for
Cu, Pb, and Cd were below the detection limit in both the fly ash samples whereas the
concentration of Ni and As more in leaching sample.

Table 24 : Open column leaching analysis of Fly ash samples by ICP OES

S. No. Elements UPRVUNL, Hindalco, Renusagar
Anpara TPS TPS
1 B 2007.98 4392.52
2 Mg 41698.00 41356.31
3 Al 46.21 1218.21
4 Ti 0.26 1.84
5 Cr 0.76 0.72
6 Mn 4648.01 5390.69
7 Fe <0.000 21.55
8 Co 107.79 155.64
9 Ni 75.49 447.04
10 Cu 7.88 7.70
11 Zn 521.97 173.05
12 As 9.40 14.32
13 Mo 386.49 527.24
14 Cd 5.35 8.51
15 Ba 102.62 49.26
16 Pb 0.66 0.67
4.4 Dispersion of Fly ash

The transportation and dumping of fly ash will be further increased the particulate matter
concentration in the mining area. The suspended particulate matter more than 10micron will
reduce the visibility in the core zone. Hence the accidental cases will be increased by light
and heavy vehicle and earth moving machinery.

Not only this, occurrence of incident health issue will also be further increase and need
advanced dust separation devices and equipment to bring the dust concentration below
permissible limit.
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4.5 Toxicity of fly ash

When fly ash is filled directly into voids of active mine, heavy metals are able to enter in
environment and human body through leaching and inhalation or dermal contact. As can be seen
from Table 25, the maximum heavy metal content in leached was within the permissible limits
such as Mg, Cr, Co, Cu, Zn, As etc. Among the above metal in leached sample, only five metals
(B, Al, Mn, Ni and Mo) concentration was beyond the permissible limit.

As we know that fly ash contains trace amounts of toxic metals that may have negative effects
on human health and on plants. Globally, fly ash is considered to be a toxic waste creating
hazards to the environment. Due to the presence of metals, plants growing nearby ash disposal
sides can be found to have disparity in plant enzymatic activities. The microbial activity in soil
may be decreased due to the deposition of fly ash to soil. Adverse effects can be observed on
bird population nest in around dumping side and accumulation of Sr, Cd, As, and Se in their
offspring. People can be affected to suffer from cancer and other disorders those living to nearby
dumped side.

Plants growing in fly ash amended soil are reported to be rich in elements such as Ba, Mo, and
B, As, V, Sr, and Se etc. These elements are required for plant growth and animal nutrition in
trace amounts. It is reported that higher levels of these elements can be toxic. Highly phytotoxic
elements are dangerous for plant growth and often kill plants. Elements such as Mo and Se are
not that toxic to plants but are concentrated in plant tissues that cause toxicities in grazing
animals. Fly ash addition at higher rates to soil may accumulate Mo and thus causes
molybdenosis in cattle.

It was reported that when plants were grown in fly ash amended soil elevated concentrations of
As, Se, Mo, B, Sr, and S are commonly reported in plant tissue. When fly ash was added to soil,
concentrations of different metals such as Mn, Zn, Fe, Cr, Cd, and Ca have were found to
decrease. The decrease in concentration was observed in plant tissues, due to the alkaline nature
of fly ash. The high pH brings about precipitation and strong absorption of elements onto soil
and surface of fly ash thus decreasing their availability to the plant

It was also reported that the dumping of fly ash, increases the microbial population, however,
the higher doses of fly ash resulted in the deposition of toxic elements such as Arsenic and
Boron in soil which had adverse effects on soil microorganisms and enzyme activity.

The chromium accumulates in plants can affects the growth of plants and Lead (Pb) in fly ash
is of more serious concern because it is toxic to animals and human beings especially young
children.

Arsenic concentration in fly ash generally ranges from 4 to 440mg/kg however, depending on
the quality of coal the concentration may reach up to 1000 mg/kg.
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When the plants are grown in soil amended with fly ash undesirable and stunted growth occurs
due to B toxicity in plants. Boron has a tendency to accumulate in soils. Boron concentration in
fly ash varies depending upon the origin and nature of the coal.

Boron contents of > 0.30 mg/g were considered as highly toxic while boron contents of < 0.10
mg/g, and 0.20 mg/g and 0.30 mg/g were considered as slightly toxic, moderately toxic and
toxic to plants respectively. As leaching of fly ash occurs there is gradual decrease in
concentration of boron.

Although, fly ash is toxic on one hand but on the other hand it contains nutrients and trace
elements required for the vegetation to grow. Therefore, study of toxicity of fly ash and its
possibilities to explore its utility from environmental perspective are important.

Table 25: Heavy metal concentration (mg/g) in leached sample of different thermal power plant
fly ash

1\?('). Elements | Anpara | Renusagar | Permissible limit
1 B 2.01 4.39 0.1-0.3
2 Mg 41.70 41.36 100
3 Al 0.05 1.22 0.03
4 Ti 0.00 0.00 0.1
5 Cr 0.00 0.00 0.05
6 Mn 4.65 5.39 0.3
7 Fe 0.00 0.02 1.00
8 Co 0.11 0.16 1.3
9 Ni 0.08 0.45 0.1
10 Cu 0.01 0.01 0.05
11 Zn 0.52 0.17 5
12 As 0.01 0.01 0.01
13 Mo 0.39 0.53 10PPB
14 Cd 0.01 0.01 0.003
15 Ba 0.10 0.05 2
16 Pb 0.00 0.00 0.01
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5.0 Slope Stability Analysis

5.1 General

Computer-based modeling offers the ability to evaluate the slope stability over the short and
long term. Computer programs provide an efficient and detailed rapid analysis of a wide variety
of slope geometry and loading conditions. Modeling has advantages that design ideas can be
tested, different material properties can be evaluated and risk analysis carried out. Analysis has
been conducted using and finite element method (FEM). These methods have also been used to
assess the failure mechanisms and determine the factor of safety. The numerical method is
widely used for slope stability analysis now-a-days. The term numerical analysis and numerical
modeling are used here to describe analysis method or numerical solution for a problem. The
numerical methods take into account the physical constraints under which the OB dumps are
generated and effect of both of dynamic acceleration & static force. The techniques are widely
used to perform stability analysis where the condition are complex and possible consequences
of failure are significant.

The factor of safety of dump slope have been determined by strength reduction technique. The
shear strength reduction technique has two advantages over the conventional approach. The
critical failure surface is found automatically and it is not necessary to specify the shape of the
failure surface. In general, the failure mode of slopes is more complex than simple circles or
segmented surfaces. Further, numerical methods automatically satisfy translational and rotational
equilibrium. To perform slope stability analysis with the shear strength reduction technique,
simulations are run for a series of increasing trial factor of safety, F"®! (Griffiths and Lane, 1999).
The actual shear strength properties cohesion (c) and internal friction angle (®) are reduced for
each trial according to the equations 1 and 2. If the multiple materials are present, the reduction is
made simultaneously for all materials. The trial factor of safety is gradually increased until the
slope fails. At failure, the safety factor equals the trial safety factor. The factor of safety is defined
according to the equation

- 1
trial
C = Ftrial C
6]

¢ = arctan Ftl”,al tan ¢ )

The factor of safety generally used is in the range of 1.2—1.5 for open pit mines (table 22). This
factor of safety could either be directly calculated based on limit equilibrium method or
indirectly by numerical modeling based on strength reduction technique. The factor of safety
must be greater than 1 for stable slope. Due to uncertainties involved in determining the
properties of material, leaving some of the parameters in simulation for simplification and
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presence of some external factors that are not considered for simulation, it is advisable to have
factor of safety of slope as 1.5.

Table 26 : Values of minimum safety factors (Duncan and Christopher 2004)

Failure type Category factor of
Safety
Shearing Earthworks 1.3-1.5
Earth retaining 1.5-2.0

structures, excavations

Foundations 2-3

5.2 Overburden Dump simulation

Field investigation has been done to assess the current status of dragline dump, shovel dumper
dump and external dump. The overburden contains various materials such as clay, sand, fine
grained sandstone, medium grained sandstone, coarse grained sandstone carbonaceous shale,
sandy shale, shale, etc. Figure 16 shows the mine plan of the Khadia OCP. The overburden is
removed by dragline and coal is removed by shovel dumper combination. The internal dump is
initially formed by dragline operation. Subsequently, dump material with a help of shovel
dumper combination is dumped over this internal dump formed by dragline. The stability
analysis has been carried out for various height for Internal Dragline dump along with Shovel
dumper internal dump. Finite element method has been used for analysis of different geo mining
condition. The value 1.5 is taken minimum factor of safety for optimum design of slope for long
term stability.

Mine Plan of dump slope as provided by Company has been shown in figure 16. Four different
scenarios have been created (with varying height) and simulated. The simulation has been done
for height 60m, 90m, 150m and 180m as shown in figure 17. This height has been taken above
from dragline dump. The simulation has been done in two stage one is only from dragline dump
and other is for shovel dumper dump. The factor of safety is varying for dragline dump is 1.29
to 1.34. The dragline dump is short term stable therefore, during the simulation of shovel dumper
dump the dragline dump slope is excluded. Figure 18 shows the shear strain in opencast mine
slope with factor of safety. The factor of safety is varying from 1.61 to 1.76 for shovel dumper
dump. Table 27 shows the summarized factor of safety for both cases. It has been observed that
the factor of safety decreasing with the increase in height of dump. The overall slope angle is
decreasing as the height of overburden is increasing, therefore decreasing trend in factor of
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safety is not significantly. It indicates that shovel dumper slope sections are stable for long term.
The factor of safety is more than 1.5 for shovel dumper dump, therefore the dump is stable for
long term.

Table 27: factor of safety of overburden dump

Sr. Factor of safety | Overall slope angle
No Height of for Internal of shovel dumper Only
dump (m) | dragline dump dump (degree) overburden
1 60 1.30 26.4 1.76
2 90 1.29 25.7 1.70
3 120 1.32 25.2 1.67
4 180 1.31 24.5 1.61

Figure 16 : Mine Plan shown in working plan of Khadia OCP
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Figure 17 : Discretized view of opencast mine benches at different height
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Figure 18 : Shear strain in opencast mine slope with factor of safety
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5.3 Fly ash simulation with mixing with OB (% Variation)

The fly ash samples collected from Hindalco Renusagar and UPRVUNL Anpara power plants
have been mixed as a single fly ash mixture in equal proportions by weight for preparing the
sample for mixing with overburden of Khadia OCP. Table 15 shows the effect of percentage fly
ash on shear strength of dump material. It is observed from table 15 that the best suitable option
is 20 % of fly ash.

The dump configurations are likely to be stable against large-scale failure only in drained
condition. The maximum height of a single bench should be 30m. The minimum exposed bench
width after each lift should be 30m.

The fly ash has been mixed with overburden in various options. The following procedure has
been used of dumping of fly ash:

1.  The Fly Ash may be dumped in alternative layer/stages of height not exceeding 5Sm in
each layer/stage

2. Initially a row of Overburden dump (bund) not less than 15m width shall be dumped of
height upto Sm all around the area proposed for ash dump.

3. A number of such areas shall be formed in a layer/stage wherein the fly ash shall be
dumped so that one dump of fly ash is separated by otherer with 15m wide overburden
dump.

4.  Thereafter, Fly Ash will be dumped within the area surrounded by such overburden
dumps. In this matter the dumping shall be laid in the section/layer containing both
overburden as well as fly ash

5.  Immediately above the bottom section/stage., only overburden dumping shall be made to
ensure that the Fly Ash is totally covered and protected from the Overburden dump all

around.

6. In the same matter the alternative layer /section of the overburden and overburden with
fly ash shall be dumped.

7.  The percentage of Fly Ash content in the overburden mix shall be determined by scientific
study.

The bund around the mixed fly ash and overburden can be design in three ways: Centre line,
Upstream and downstream. Figure 19 shows the simulation of Fly ash with different laying
options (a) fly ash mixed model (b) downstream (c) downstream and (d) center line. The
numerical simulation has been done for all three options. 20% Fly ash have been simulated and
factor of safety is calculated. The factor of safety for only dump material and mixed material is
tabulated in table 28. Figure 20 shows shear strain in opencast mine slope with factor of safety.
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Table 28 shows the factor of safety of dump and mixed fly ash of overburden layering options.
The factor of safety of over burden dump material is 1.72 for 90m dump height and 1.61 for
180m dump height. Whereas, the factor of safety of fly ash mixed dump is 1.79 for 60m and
1.68 for 120m dump.

It is observed that the increase in factor of safety for fly ash mixed dump is 0.02 for 90m and
0.01for 180m dump height. The increment in the factor safety is not very high due to some
reduction in friction angle of mixed material. Moreover, as the height is increased the effect of
fly ash will be negligible in stability.

Figure 19 : Simulation of Fly ash with different laying options (a) fly ash mixed model
(b) downstream (c) upstream and (d) center line
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Figure 20 : Shear strain in opencast mine slope with factor of safety
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Table 28 : Factor of safety of dump and mixed (Dump and Fly ash)

Sr. | Height Average
No of Overburden with fly ash (20%) + Factor of
dump Only overburden (80) in alternative layers safety
(m) overburden | Centre line | Downstream | Upstream
1 60 1.76 1.78 1.79 1.79 1.79
2 90 1.70 1.72 1.71 1.72 1.72
3 120 1.67 1.69 1.68 1.68 1.68
4 180 1.61 1.61 1.61 1.62 1.61

Table 29: Factor of safety at 180m dump height with percentage variation of fly ash with OB

Sr. OB | Flyash % Factor of safety
No %

1 100 0 1.61

2 95 5 1.62

3 90 10 1.61

4 80 20 1.63

5 70 30 1.62
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5.4 Effect of water on dump stability

A dump of 180m height has been taken to simulate the effect of water on overburden mixed
dump. The term ‘mixed OB’ dump has used for a dump of fly ash material and overburden
material in varied proportions. The saturation level of dump, fly ash or mixed material has been
varied. The fly ash percentage in the mixed dump have been varied to study the impact of water
on mixed dump stability. The shear strength of different level of saturation has been taken from
literature and laboratory testing.

Table 31 shows the effect of saturation of water on dump stability. It indicates the factor of
safety of mixed dump increases at 10 % and at 25% saturation of water. However, the factor of
safety reduces drastically. It reduces upto 1.04 which is critical in term of stability

Table 32 shows the effect of saturation of water on dump stability (with 5% fly ash + 95 % OB).
It indicates the dump stability increase at 10 % of saturation and at 25% saturation of water. The
factor of safety reduces drastically upto 1.04 at higher level of saturation of water which is
critical in terms of stability.

Table 33 shows the effect of saturation of water on mixed ump stability (with 10% fly ash + 90
% OB). It indicates the dump stability increase at 10 % of saturation and at 25% saturation of
water. The factor of safety reduces drastically upto 1.02 at higher level of saturation of water
which is very critical in terms of stability.

Table 34 shows the effect of saturation of water on dump stability (with 20% fly ash + 80 %
OB). It indicates the dump stability increase at 10 % of saturation and at 25% saturation of water
it is stability. However, at a higher level of saturation of water, the factor of safety reduces
drastically and it is below 1.00 which indicates failure of dump slope.

Table 30: Effect of water saturation on dump stability

Sr. No | % of Cohesion | Friction angle | Factor of safety
saturation MPa Degree

1 0 0.055 31 1.61

2 10 0.076 30 1.56

3 25 0.097 28 1.56

4 50 0.070 26 1.37

5 100 0.043 21 1.04
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Table 31: Effect of water saturation on mixed material of dump slope (5% Fly ash + 95 OB)

Sr. | % of Overburden Mixed Factor of
No | saturation (5% Fly ash + 95 OB) safety
Cohesion | Friction Cohesion | Friction angle
MPa angle MPa Degree
Degree
1 10 0.076 30 0.102 29 1.64
2 25 0.097 28 0.113 28 1.60
3 50 0.070 26 0.036 26 1.36
4 100 0.043 21 0.018 21 1.04

Table 32: Effect of water saturation on mixe

d material of dump slope (10% Fly ash + 90 OB)

Sr. | % of Overburden Mixed Factor of
No | saturation (10% Fly ash +90 OB) safety
Cohesion | Friction Cohesion | Friction angle
MPa angle MPa Degree
Degree
1 10 0.076 30 0.131 28 1.64
2 25 0.097 28 0.146 29 1.63
3 50 0.070 26 0.046 25 1.36
4 100 0.043 21 0.023 19 1.02

Table 33: Effect of water saturation on mixe

d material of dump slope (20% Fly ash + 80 OB)

Sr. | % of Overburden Mixed Factor of
No | saturation (10% Fly ash +90 OB) safety
Cohesion | Friction Cohesion | Friction angle
MPa angle MPa Degree
Degree
1 10 0.076 30 0.143 28 1.65
2 25 0.097 28 0.162 26 1.54
3 50 0.070 26 0.047 22 131
4 100 0.043 21 0.017 16 0.93
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(A)

(B)

Figure 21 : Discretized model for simulation of water (A) Simulation of only dump
(B) Simulation of Fly ash with OB
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(B)

Figure 22 : Shear strain and factor of safety of only dump (A) and Fly ash with OB
(B)

6.0 Mode of Transportation of Fly ash
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Road Capacity Analysis for Fly Ash Transportation

An intersection is a traffic bottleneck which can be responsible for (1) hazardous materials to
stay on the road (in trucks) for a longer time thereby increasing the chance for exposure, or (2)
possible traffic conflicts between trucks when the crossing vehicles are significant in number.
In order to assess the traffic movements from and to the mines, six major intersections were
considered to assess the amount of traffic during the peak hours. Traffic at these intersections
has been observed to be higher than at other intersections. Five (1,2,4,5,6) of these are directly
on NH-39 with access to mines or power plants. These intersections are three-legged
intersections.

Data was collected for 30 minutes peak hour on each of the six approaches (incoming and
outgoing) at each intersection to estimate the peak flow rate. Flow rate or traffic volume is the
number of vehicles that pass a given point on the road during a designated duration (generally
1 hour) of time. Road capacity is a measure of traffic volume during peak hours. Traffic volume
near the capacity implies vehicles would be moving slowly making the fly ash truck to spend
more time on the road. This is not desirable. Therefore, the chosen routes for the dump truck to
transport fly ash to the mines, should have as less traffic below the capacity as possible.
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Figure 23: Layout of mine and road for transportation for fly ash

The major vehicle types observed were motorbikes (and scooters), car/jeep, trucks, and bus.
Different vehicles contribute to the traffic impedance differently. A factor called Passenger Car

I Dcpartment of Mining Engineering, IT(BHU) |

294



602

Scientific Study of Fly ash utilization in OB of Running Mine of Khadia OCP

Unit is used in this regard. Passenger Car Unit is a measure of relative interaction between a
vehicle and a traffic stream with respect to a standard passenger car under a specified set of
roadway and traffic conditions. It is used to convert a heterogeneous traffic stream into an
equivalent homogeneous stream to enable expressing flow and density in a common unit. The
Indian Highway Capacity Manual (2017) suggests median values of passenger car unit on semi
urban road for truck, bus, cars, and motorized two-wheelers as 5, 4.5, 1.0 and 0.5 respectively.
Based on these values the peak hour traffic volume was estimated for each intersection
approaches. IRC provides tentative capacities of urban roads. Almost all approaches and road
sections in the area (including NH-39) are two lanes. According to IRC, the capacity of such a
road is 1200 (no parked vehicles) or 750 (with parked vehicles and crossing heavy vehicles). As
seen in the figure 24 below, intersections 2 and 5 crosses the 750 PCU per hour mark while
traffic at intersection 5 crosses the 1200 mark. This suggest that trucks carrying fly ash may not
be routed through intersection 2 ad 5 in case of significant crossing vehicles and parked trucks,
or at least not through intersection 5 even with limited stranded vehicles. At least a provision
should be made to transport fly ask during pre-identified low volume hours.
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Figure 24: Maximum flow and intersection of transportation

Based on traffic study and estimated congestion at major intersections where trucks are likely
to enter and exit NH-39, the following table 29 depicts the illustrative routes (called desire lines)
that the fly ash trucks can take. These origin-destination desire lines can be used as a guide to
plan fly ash transport. The planned route may consider maximum distance travelled on the
national highway (NH-39). The planned route should also avoid entering or exiting locations
where the traffic is reaching the road capacity.

Table 34: Routes (called desire lines) for fly ash transportation
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Mine Thermal Distance | Exit from | Remark
Powerplant (~km) NH-39
Amlohri NTPC 29 6 Avoid
Vindhyachal Intersection #5
Khadia Renusagar 6.8 4
Khadia NTPC 14 1
Shaktinagar
Jayant NTPC 14 4
Shaktinagar
Jhingurda UPRVUNL 16 4 Avoid
Anpara Intersection #2
Khadia UPRVUNL 17 4
Anpara
Nigahi NTPC 24 1
Vindhyachal
Total Mean 17.25
Distance

The following map (figure 23) shows desire lines from (NTPC) power plants to (NCL) mines
based on traffic study and minimizing total distance travelled. A further analysis can be done

that weighs the amount of fly ash that need to be transported from the power plants.
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7.0 Dumping strategy and Mine closure

The estimation of mineable coal reserve and volume of overburden has been obtained from mine
officials. The total Mineable Reserve estimated based on existing mine working plan was 233.50
Mt and corresponding total OB was 844.0 Mm? with average stripping ratio of 3.61m? as on
31.03.2020. The main OB bench overlying Turra seam is to be removed by dragline system and
proposed to be side cast in the decoaled cut. The OB from upper benches is being handled by
Shovel-dumper system and accommodated over the dragline side cast spoil within the pit.
However, a part of OB is being accommodated in external dumps. Total volume of OB to be
handled has been estimated as 844.00 Mm?, as on 31.03.2020 which completely filled or
accommodated in internally.

Table 35 : Seam-wise, Section wise MR, OB, in-seam Band & SR as on 31.03.2020

SI. EAST SELECTION WEST SELECTION
NO.
A Tier (RL) Volume Tier (RL) Volume (Mm?)
(Mm®)
1 Dragline 66.65 Dragline Dump 89.70
Dump
2 Up to 290 & 69.00 Up to 270 & 270- 78.78
290-320 300
3 320-350 45.12 300-330 60.08
4 350-380 41.40 330-360 57.36
5 380-410 34.43 360-390 59.26
6 410-440 28.90 390-420 46.91
7 440-470 20.97 420-450 44.16
8 470-500 12.95 450-480 39.98
9 500-530 6.90 480-510 29.16
510-540 18.29
TOTAL EAST 326.32 TOTAL WEST 517.68
A) (B)
GRAND TOTAL (A+B) = 844.00

Since inception, 487.66 Mm? of OB has already been dumped in internal/external OB dumps of
the mine. Apart from the above OB, the volume of OB estimated in the PR (16Mtpa) is 844.0
Mm?, which will be accommodated in internal OB dumps in both the sections.

The volume of OB (including in-seam band) to be handled as per PR of Khadia Expansion OCP
as on 31.03 2020 is 844.0 Mm?, out of which 156.35 Mm? OB will be directly sidecast by
draglines including throw blast of 13.35 Mm? in the decoaled cut and balance 687.65 Mm? is
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proposed to be removed and dumped by shovel-dumper system in the internal dumps in both
the sections. The mine is being worked since 1981-82 and 487.66 Mm? of OB has already been
dumped in external/internal dumps since inception till 31.03.2020. The final stage dump plan
shows that apart from existing dump volume of 487.65 Mm?, further 844.0 Mm? will be
accommodated in the internal dumps in both the sections. Figure show the Final mine closure
plan of Khadia OCP.

Figure 25 : Final mine closure plan

Solid waste that would be generated in course of coal mining are overburden material consisting
of fragments of sandstone of assorted size. The Open cast mining of Khadia involves removal
of 487.66 as on 31.03.2020. The OB from upper benches being handled by Shovel-Dumper
system is to be stacked up to the extent possible over the dragline cast spoil within the pit.
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The over burden will be dumped in internal dumps (in two to three tiers in each year). The height
of each tier will be 30 m. The total estimated OB of 844.0Mm?, for expansion will be
accommodated in the internal and external dumps. As per mine plan of Khadia OCP, total
portion of quarry will be back filled and reclaimed; only an area of 37 Ha would be left out to
be void. In due course of time, dip side of void will be filled with rain & ground water. This
water reservoir may be developed for pisci-culture. At the time of final closure of mine, fencing
with RCC post and barbed wire will be erected around the water body.

To maintain proper depth of water amicable for pisci-culture, the void will be back filled with
OB dump material to certain height. In the final mine closure plan, design of voids due to mining
are to be dealt and the final land use plan will include filling of the voids for land reclamation
wherever possible and for hydro reclamation wherever feasible.

The final quarry slope has been so designed and then subsequently developed that after the
closure of the mine, there is no likelihood of any slope failure. The final slope of the quarry has
been designed with above consideration.

The final quarry slope has been so designed that after the closure of the mine, there is no
likelihood of any slope failure. The internal dump will be completely filled by overburden
material. We have created a scenario where 8-10 % fly ash is used. The fly ash will be put in
layers (i.e. 80% overburden + 20% fly ash) as per stability analysis. The total volume will
increase in the internal dump which will subsequently increase the final height of de-cold area.
It will results further change the mine closure plan.

It has been proposed in PR that 844.0Mm?® of OB of Khadia OCP is to be dumped in Internal
dump. If fly ash with a mixture (i.e. 80% overburden +20% fly ash) will be dumped then around
80 Mm® would be added to the mine overburden dump. Therefore, there will be land shortage
for dumping of 80 Mm? of extra OB. Dumping of fly ash will require additional land for
dumping and it also require proper planning. The height of external or internal dump could not
be increased without taking prior permission from regularity authority.

1. The extra overburden has to be left out i.e. approximately 80-90 Mcum?® which will
lead to requirement of extra space for dumping.

2. Ifthe void is left out and filled with water for pici-culture at end of mines. It is most
likely to have contaminated the water as the base and side will have fly ash material.
then the water

3. Mine closure plan has to be changed looking above extra material need to be dumped
in mining area. This will lead to extra work load to production system;

Therefore, it is not advisable to used fly ash in fill with overburden dump in internal dumps.
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8.0 Conclusions and Recommendations

The present Scientific study of fly ash dumping with overburden in the internal dump of Khadia
Opencast Project, NCL has been done considering various aspects. The overburden samples
have been brought from Khadia Opencast Project and fly ash sample from Hindalco Renusagar
and UPRVUNL Anpara. Various geotechnical tests and characterization have been done for
overburden, fly ash and various combination of mixed material (overburden and fly ash).
Leaching study, dump slope stability, traffic study has been done to know the dumping
possibility of fly ash with mixed overburden material in running mines. The conclusions and
suggestions of the present study are summarized below.

Dumping of fly ash in external dump

e In opencast mining, handling of overburden (OB) is considered the most important activity
requiring very careful and elaborate planning. The purpose is to reduce land requirement
for external dumping of overburden and accommodate maximum overburden in internal
dumps. There are also restrictions on maximum dump height from above surface level. The
external dump is already reached to it maximum height (as reported by mine official). In
such, there will not be any possibility of accommodating fly ash dump into External dump.

e The plantation is usually carried out on top of external dump after putting top soil layers.
This has already been done for external dump of Khadia OCP. The growth of plant is
healthy. If planning is done for putting fly ash on top of external dump, then the plantation
has to be removed and top soil layer has to be scraped ad keep aside. However, mixing of
fly ash with dump material leads to increase the height beyond the permissible limit and
lead to safety issue.

e Therefore, keeping above points it is advisable not to dump the fly ash on external dump in
Khadia OCP.
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Dumping of fly ash in Internal dump

Various geotechnical tests of overburden and fly ash material has been done to know the
suitability of mixing fly ash with overburden material in Internal dump. The conclusions and
recommendation have been summarized in the following headings.

Geotechnical properties of dump and fly ash

e The size distribution of dump material and fly ash material indicates that the fly ash is
having more fine material than the dump material. It will reduce the permeability of
dump material when mixed with overburden material. The permeability of overburden
is 1.23E-4 m/sec whereas for fly ash it is around 1.6E-5. Therefore, mixing of fly ash
with overburden will reduce the permeability of overall dump material. The lower
permeability will have the chances of generating water pressure during rain water.

e The Atterberg’s limits indicates that the overburden dump is having very low amount of
clay and silt. It contains sand, gravels and boulders. Therefore, the liquid and plastic
limit is very high for overburden material considering the large size particles. The liquid
and plastic limit of fly ash is low comparing to overburden material. If can be concluded
that if dump material is mixed with fly ash the liquid limit and plastic limit will reduce
significantly. Therefore, the material can slide on low water contain. Moreover, if fly
ash is not mixed properly with the OB, it will slide more rapidly to the bottom of the
slope

e The Optimum moisture content (OMC) and Maximum dry Density (MDD) of
overburden is 11 % and 1.92 t/m® respectively. OMC is in range of 20-32 % and MDD
is in range of 1.28-1.29 for fly ash of Hindalco Renusagar and UPRVUNL Anpara
respectively. The OMC will increase and MDD will reduce when the overburden
material is mixed with fly ash. Therefore, it is not advisable to mix dump material with
fly ash.

e The average cohesion and friction angle of dump material are 52 KPa and 31 degree
respectively. The friction angle of fly ash is range between 24-28 degree and cohesion
is 18-48 KPa. The shear strength has been determined by mixing fly ash with overburden
in different proportions. The maximum shear strength is observed at 20 % of fly ash
mixed with 80% of dump material. The cohesion has increased from 52 kPA to 126 kPa
whereas, the friction angle has reduced from 31 degree to 28 degree. The fly ash of the
area does not have much binding capacity; therefore, cohesion will not increase
significantly. The fiction angle reduces due to presence of in material in the fly ash.
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Fly Ash characterization

The pH of the fly ash samples are found to be in the range of 6.4 and 6.3 for Hindalco
Renusagar and UPRVUNL Anpara respectively. It means the pH of fly ash is slightly
acidic in nature. This will help in biological reclamation in the backfilled land

The electrical conductivity of the fly ash is around 1.06 mS/cm. It is suitable for
seedlings and salt sensitive plants. Therefore, it is not advisable to directly mix in the
overburden dump material. Some additive should be added to increase the electrical
conductivity of the fly ash.

The major trace elements in the fly ash obtained by XRF are SiO> and Al203. The
amount of CaO is around 2%. The fly ash in not having self-binding capacity. Some
activator needed to be properly mixed and filled with overburden for proper binding.
The water holding capacity of fly ash is 24 % and 25.36 % for Hindalco Renusagar and
UPRVUNL Anpara respectively. It will increase the more water content in the dump
material for longer time. Therefore, the haul road/ pathway become slippery and it will
hamper the movement of dumper/tipper.

The retention capacity of fly ash study at laboratory stage, conclude that there is ample
water retention capacity in the fly ash. Hence when water availability will increase from
24% or more a swamp like condition will be created where in fly ash would be dumped.
Fly ash used in this study is Class F (As per ASTM). Fly ash having low pozzolanic
properties therefore mixing of this fly ash with overburden will not lead to hardening of
material after some time. It requires a cementing agent (such as Portland cement,
quicklime, or hydrated lime) in the presence of water in order to react and produce
cementious compounds

The highest concentration of toxic trace metal (Mg and Mn) are ranging from 41.69, and
41.39 mg/L in UPRVUNL Anpara fly ash sample whereas in Hindalco Renusagar fly
ash sample the concentration of Mg and Ni is 46.48 and 53.90 mg/L respectively. The
solubility of metal is more in acidic range of pH hence the migration of toxic metal in
the soil and nearby land will also be enriched. Mixing of fly ash with Overburden will
increase toxic trace metal in surrounding area.

Environmental and safety

The transportation and dumping of fly ash will further increase the particulate matter
concentration in the mining area. It will increase the chances of the accidental cases
between earth moving machinery.

Fly-ash will make the dump floor slippery when contact with water. It will hamper or
reduce the movement of dumper and other heavy machinery in mine and dump area. It
will also increase the chances of accident in rainy water during movement of
dumper/tippers

I Dcpartment of Mining Engineering, IT(BHU) |
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e In very large open cast operating mines, it is difficult to mix fly ash with external and
internal overburden dumps. Operational difficulties will be encountered with safety
issues during heavy rains with slippery roads and sliding of dump benches owing to fly
ash.

e Due to increase in stripping ratio in coal mines, the quantum of OB is increasing and its
safe disposal has become a matter of concern in the coal sector.

e In operating opencast mines, fly ash will be required to be dumped in dry form in
separate layers or by mixing with OB while dumping. Both these processes would
require elaborate and complex scheduling of various activities/equipment, hampering
mine production and creating unsafe conditions owing to high equipment density in
limited space of mines.

e The adding of fly ash will increase the pollution level in the running mine, which may
exceed the allowable limit of various pollution level.

Fly Ash Transportation

e The routes from the power plant to the mine are not adequately constructed for additional
fly ash transportation. Hence it is not advisable under the present road condition to
transport fly ash through these roads.

e Fly-ash carrying trucks will cause hindrance to movement of dumper carrying both
0.B and Coal.

e Fly-ash will make the dump floor slippery in contact with water. It will limit the
movement of dumper/tipper in the haul roads.

e The lead distance of each mine already optimizes based on present equipment and
production. The adding of fly ash in same layout/road will increase the traffic density
and reduce the distance between two subsequent tripper/dumper.

Geo-Mining conditions

¢ In operating opencast mines, fly ash will be required to be dumped in dry form in
separate layers or by mixing with OB while dumping. Both these processes would
require elaborate and complex scheduling of various activities/ equipment, hampering
mine production and creating unsafe conditions owing to high equipment density in
limited space of mines operations.

e The dumping with overburden required proper mixing of fly ash in the mine overburden
itself. It requires huge logistic and space for mixing plant for OB and Fly ash.

e The quarry will be back filled and reclaimed as per mine plan of Khadia OCP. An area
of 37 Ha would be left as void after filling the remaining area with dump material. In

I Dcpartment of Mining Engineering, IT(BHU) |
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due course of time, dip side of void will be filled with rain & ground water. This water
reservoir may be developed for pisciculture. By adding fly ash to internal
dumping/backfilled areas there could be possibility of fly ash leaching into the
void/water reservoir rendering it unsuitable for pisciculture.

e The dump material consists of large quantity of fly ash material (if dumping is to be done
with fly ash). Therefore, at end of mining around 80 Mcum of dump material will be left
out (which have been accommodate in original plan in place of fly ash). Therefore, the
mine closure plan should be change accordingly, so that the provision of accommodation
of 80 Mcum of overburden material.

e [t will change the mine closure plan and it will have environmental impact in
surroundings. Therefore, as per mine closure plan the fly ash should not be advisable to
dumped in internal dump.

Dump Slope stability

e The dump slope stability has been carried out based on finite element method. The factor of
safety has been determined for height varying from 60m to 180m. It varies from 1.76 to 1.61
for overburden dump material.

e The factor of safety of mixed overburden (fly ash mixed with OB material) has also been
determined. The simulation has been carried out considering that the fly ash has been put in
alternative layers in the dump. The fly ash is mixed with layer in the ration of 80%
overburden material and 20% fly ash. The factor of safety of mixed dump material in dry
condition is varying from 1.79 to 1.61 for dump height from 60m to 180m.

e It was expected that factor of safety will increase due to increase in cohesion of mixed
material. However, it has been observed that the increase in factor of safety for fly ash mixed
dump is marginal i.e. 0.04 for 60m and 0.01 for 180m dump height. The reason for marginal
increase in the factor safety is due to reduction in friction angle of mixed material. The
impact of mixing of fly ash on overburden will not affect the stability in dry condition.

e Water has important role to play in stability of dump material. Study has also been carried
out to determine the factor of safety of dump as well as of mixed dump. The material will
get saturated due to water and the shear strength reduces significantly depending upon
amount of water and material type.

I Dcpartment of Mining Engineering, IT(BHU) |
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e The table given below summarize the factor of safety of varying % of fly ash and degree of

saturation.
Sr. | % of Factor of safety of mixed material
no saturation | 0% fly ash | 5% fly ash 10% fly ash | 20% fly ash
1 10 1.56 1.64 1.64 1.65
2 25 1.56 1.60 1.63 1.54
3 50 1.37 1.36 1.36 1.31
4 100 1.04 1.04 1.02 0.93

It is obvious form above table that mixed dump will not be stable in high saturation condition
if fly ash is mixed more than 10%. The formation of layers of fly ash in layer may lead to

formation of weak shear failure zones which may lead to dump slope failure.

e Generally, the cracks are generated in the top surface of overburden dump. The rain water
entering in the crack will create water pressure, waters generally get drained from the dump
material. However, the water pressure will be created in crack of overburden dump with fly

ash as water will get retained which lead to low factor of safety.

Therefore, it is technically not feasible to dump the 25% fly ash in Mine dump in Khadia
OCP due to geo mining conditions, high stripping ratio, and huge rate of OB removal and

instability of dump during rainy season in present condition.
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DISCLAIMER

The report is based on field reconnaissance, laboratory tests as per IS codes on small
size soil samples and analysis results using Phase2 slope stability analysis software.
Neither IIT (BHU) nor any of its employees makes any warranty, express or implied or
assume any legal liability or responsibility for the accuracy completeness or use of the
result of such information, product or process in the report KHADIA OCP
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CMPDI
Parameters Details
possibility of dumping of fly ash in backfilled
are as per MOEF&CC guideline.
8.10 | Abandonment Cost and Financial Assurance
8.10.1) Abandonment Cost
Proposed Cost break-up for carrying out progressive and final mine closure
activities as per the yardstick of CMPDI formulated based on the revised mine
closure guidelines is as given below:
Head Activities Unit Quantity (R:;Ltliit) Amc::':\;)(Rs.
Progressi | \yater quality management No. 2592 3300 85.54
c|°v:,re Air quality management No. 5760 28000 1612.80
(B:sla:)nnce Noise Quality Management No. 2304 11000 253.44
01.04.20 | Waste Management Mm3 633.00 2400000.00 15192.00
B Barbed wire fencing around dump m 1935 800 15.48
Barbed wire fencing around the pit m 1080 800 8.64
Filling of Void - Rehandling of Crown dump
Top Soil Management Mm3 0.75 50000000.00 375.00
:)eBchji;a; and Biological Reclamation of Mined out of land and Ha 374 550000 1507.00
Plantation over virgin area including green belt Ha 25 550000 137.50
Manpower Cost and Supervision Emp 19800 848 167.90
Total wall around the dump m 677 4200 28.43
Garland drain m 155 4500 6.98
Garland drain around the dump m 1935 4500 87.08
Any other Activity (Grazing Facilities etc.) LS
TOTAL 19477.78
Disment | pismentaling of workshop LS 50.00
aling of
infrastru Rehabilitation of the dismentaled facilities
Dic:;:sill Dismentaling of pump and pipes/ other facilities. LS 20.00
rehabilit Dismentaling of stowing bunker, provisioning of pumps for
ation of borewell pumping arrangement
minil:\g Dismentaling of UG equipment
Machine
ry Rearranging water pipeline to dump top park/Agriculture land LS 50.00
Dismentaling of power lines.
Any other Activity
TOTAL 120.00
Safe;y Barbed wire fencing around dump
Se::rity Barbed wire fencing around the pit
Barbed wire fencing with masonry piller
Concrete wall with masonry piller around the pit m 4500 4200 189.00
Securing air shaft and installation of borewall pump
Securing of incline
Concrete wall fencing around the water body
Boundary wall around the water body
Stabilisation (viz benching, pitching etc) of side walls of the
water body
Toe wall around the dump

Job No0.232406141

Chapter-8, Page-4 Mining Plan & Mine Closure Plan for Khadia Expn.OCP (20 Mtpa)

307


Annexure-X


615 308

Parameters Details
Garland Drain
Garland Drain around the dump
Drainage channel from main Ob dump m 500 4500 22.50
Any other Activity
TOTAL 211.50
Technical | gijing of Void
and
Biologica Top soil management
! OB Rehandling for backfilling Mm3 50 2400000.00 1200.00
Reclamat
jon of Terracing, blanketing with soil and vegetation of External OB
mined Dump
out of Paripharel road, gates, view point, cemented steps on bank
land and
oB Expenditure on development of Agriculture land Ha
Dump Landscaping and Plantation LS 200.00
Any other Activity
TOTAL 1400.00
Post Power Cost Ls 150.00
Closure
manage Post mining water quality management LS 80.00
n;:zt Post mining air quality management LS 150.00
supervisi | Subsidence monitoring for 5 years
on
Waste management LS 100.00
Manpower Cost and supervision LS 50.00
Any other Activity
TOTAL 530.00
Others Enterprenuership development(vocational/skill development
. R X LS 100.00
training for sustainable income of affected people)
Golden Handshake/Retrenchment benefits to 100 employees of 132.36
oC i
Golden Handshake/Retrenchment benefits to 200 employees of
UG
Onetime financial grant to societies/ institutions/ organisations
S . LS 100.00
which is dependent upon the project
Provide Jobs in other mines of company
Continuation of other services like running of school etc. LS 100.00
Any other Activity (Development of Solar Park, eco-friendly
. . L LS 640.90
Parks, fish farming pond, picnic spot and sport compound)
TOTAL 1073.26
G TOTAL 22812.54
Note: Above G Total Amt. includes Closing Balance of Rs. 8749.96 Lakh as on 31.03.2023 and Amt. to be deposited Rs. 14062.58
i Lakh in ESCROW Account.

Job N0.232406141 Chapter-8, Page-5 Mining Plan & Mine Closure Plan for Khadia Expn.OCP (20 Mtpa)
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Narihern Coalfields Limited
(R Wit Pimiraing Compaiy
iwvE it Fafiry st sl ik :.uf::dwr:.- ol Coal Indis Lmed)

aﬂﬂ_ﬂdhm Office of Staff Officer (Mining) W

o A
CIN- USRS G003 LED

An ESCx SO0, B0 14D & (HESAS: 1B Ceevilisd Cmmpass
Flolouk B kfDruxj] fykflksuHinz Xmolz0 fluf2312227 Thana-Shaktinagsr, Dist Senebhadra {ULP.) Fin- 131222
Phoser; (8446 TIEIT4, (FAX) 05484 251374 Emsik ¢ il £nim, wirhalle i

No. KHD/M/Env.Plant Distr./8.0.724-25/ 11 Date : 29.06.2024

supply Orger =
To,

M5 Harit Sone Nursery,
K.arhiya {Dibulganj),

Renukut - Anpara road, Anpara,
Sonebhadra (LLP.).

Sub. : Supply order for “Distribution of plant saplings among employees of Khadia Area and
Nearby Population.”™
Ref. : KHD/Min/Committes/Plant Dist./2024/10 dated 25.06.2024

Diear Sir,

It is w inform you that your offer has been aceepled for the work “Distribution of plant
saplings among employees of Khadia Arca and Nearby Population™ as per details given below in

aocordance with the terms and conditions given here under - -

[ 5.NO. Particulars Cluantily Rate Amount (in Rs_}j
Distribution of plant saplings among | 4300 nos. As per

| employees of Khadia Arca and Nearby enclosed |92600.00

Population Bol}

Terms & Conditions ) o )

1. Total order value : Rs 198600.00 (Rupees One Lakh Ninty Eight Thousands Six

Hundred Only) (including GST)
2. Work Completion : Within 03 days from issuance of Work Order
3. Payment terms : 100% payment within 21 days on completion of work or

submission of bill whichever is later through e-payment for
which bank details should be mentioned on the body of your bill.
i ' ' ' ted rates
4. Taxes & Duties . Inclusive of all lﬁx:l:s in the al?nvt U :
5.Consignee : Stafl Officer (Mining), Khadia Area

i ;
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6. Paying authority : Area Finance Manager, Khadia Area _

7. Submission of Bills : Bills in duplicate in GST format to be submitted to the consignes
and GST no. of Khadia Area, NCL must be mentioned on It

B. Inspection 1 The Work must be completed as per specification and under

supervision of Staflf Officer (Mining), Khadia Area or hiif
representative. They will inspect the work and have the right 1o
reject the work, if is found below specification.
9. All Other terms and conditions will be followed as per NIT & General terms and conditions of
™CL.

Yours faithfully,

K hadia Area.

CC: (1) The G.M,, Khadia Area
{2} The AFM, Khadia (FC/AFM/KHDY2024-25/ENVIRONMENTALEXF /90 7 I6 for Ks.
198600.00 and Dated 29-06-2024)
{3} Nedal Officer (Environment), Khadia Arca
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2/13/25, 11:51 AM Gmail - Inforgagtj arding Virtual Reality Device laboratory
62 U Annexure-AA

M Gmail NCL Khadia Area CSR <csrkhadia@gmail.com>

Information regarding Virtual Reality Device laboratory
2 messages

NCL Khadia Area CSR <csrkhadia@gmail.com> Fri, Jan 31, 2025 at 2:20 PM
To: CDO Sonbhadra <cdoson.up@gmail.com>
Cc: cgm.khd@gmail.com, sopkhd ncl <sopkhdncl@gmail.com>, khddavssps@gmail.com

Dear Mam,

This is to inform you that NCL khadai under its CSR initiative has developed a science laboratory equipped with Virtual Reality Device. DAV Khadia is the resource school for
addressing the students with respect to same.

This laboratory can cater the academic needs of students and has more than 40 laboratory practical module for Std. IXth & Xth.

Accordingly, the students from across the districts can pay a visit to DAV Khadai and take benefits of this innovative Science practical laboratory in consultation with CSR cell
Khadia and DAV Khadia.

Thanking you.
Regards.

Amrendra Kumar

Nodal Officer (CSR & PR).
NCL Khadia Area.

Uttar Pradesh

Pin: 231222

Mobile: 09406966223

Sandhya Pandey <khddavssps@gmail.com> Fri, Jan 31, 2025 at 3:58 PM
To: NCL Khadia Area CSR <csrkhadia@gmail.com>
Cc: CDO Sonbhadra <cdoson.up@gmail.com>, Cgm Khadia <cgm.khd@gmail.com>, sopkhd ncl <sopkhdncl@gmail.com>

Sir,
Thank you very much for choosing DAV Khadia as the resource centre for Sci Lab and enriching it by providing Virtual Reality device .
The School shall provide all support towards catering to needs of academic excellence in nearby area students.

The School requests you to provide training to our nominated teachers and updation of Software in English too.

Warm regards

https://mail.google.com/mail/u/0/?ik=c39d5cc766&view=pt&search=all&permthid=thread-a:r-1601184123461203303&simpl=msg-a:r-29545684 749259583 12&simpl=msg-f: 1822759944452507605 1/2
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[Quoted text hidden]

https://mail.google.com/mail/u/0/?ik=c39d5cc766&view=pt&search=all&permthid=thread-a:r-1601184123461203303&simpl=msg-a:r-29545684 749259583 12&simpl=msg-f: 1822759944452507605 2/2
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Subject Data

. Financial assistance to UPNEDA, Sonbhadra for installation of 15 Nos. of High Mast Solar light & 200 Nos. of Solar Street light in
Title the vicinity of NCL.
Category Others
Department 0
Status Pending at admin side
E;((I:))ected Amount(In 62.72
Added Date 02/02/2025 12:37
Approved Date
Rejected Date
Last Update Date 02/02/2025 12:37
Description
Review By 0

Review Date
Review Comments
Comment by Admin

Comment by
Department

about:blank 11
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Speed Post/Online/URGENT COURT MATTER

F. No. |1A-L-11011/51/2024-1A-]
Governmant of India
Ministry of Enviranment, Forest and Climate Change
{Compliance & Monitoning Division-14 Division)

e A

Indira Paryavaran Bhavan

Jor Bagh Road, Aligan)

Mew Deihi-110 003

Email. mosfoc-monitaring@gov.in

Dated: February, 2025
To, ﬂ"‘ %
Deputy Director General of Forests (C),
Ministry of Env., Forest and Climate Change,
Regional Office, Kendriya Bhawan, 5th Floor, Sector “H™,
Aliganj, Lucknow — 226020

Sub: Non compliances observed with respect to the projecton “Expansion of Khadia Opencast
coal mining project for increase in preduction capacity from 14 MTPA to 15 MTPA (increase of
10% w.r.t 10 MTPA) in land area of 1640 Ha by M/s Northern Coalfields Ltd. located in the village
Khadia, Tehsil Dudhi, District Sonbhadra (Uttar Pradesh) & village Dhudhichua, Tehsil
Singrauli, District Singrauli (Madhya Pradesh)"- reg.

Ref: i. Ministry's EC letter No J-11015/255/2006 1A. 11 (M) dated 23.03.2016, 27.07.2022 and
0v.02.2024

ii. RO, Lucknow monitoring report

iii. Ministry's lotter seeking ATR dated 14.01.2026

iv. ATR by PP dated 14.02.2025

Sir,

This has reference to  the response from  project  proponent  vide  letter
no. NCLIKHD/GM/MIn/Enw/EC compliance/2024-25/4711 dated 14.02. 2025, to the ATRICIarification
sought from M/s Northern Coalfields Ltd. by the Ministry vide letter dated 14.01.2025.

2. The Regional Office (RO) is requested to verify the inpuls submitted by the project proponent m
referenca to obsarvations of RO on the issue of non-compliance and submit ATR review repor 1o the
Ministry at the earliest.

This issues with the approval of the Competent Autharity.

Y ours faithfully
1 UW

(Fanka| Verma)
Scientist 'F

Encl! As above

Copy to:

1. The General Manager, MNorthern Coaffisids Ltd. (NCL), General Manager Khadia, P.O
Shaktinagar, Distt.-Sonebhadra, Uttar Pradaesh PIN 231222

2. Member Secretary, Coal sector, MoEFACC, New Delhi-110003, (For informalion and furthar

nacassary aclion) ‘Q . J W
(Pa nm:l

Scientist 'F'
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TR, 7 afteeds s
S waley, FETs
Government of India
Minisiry of Environment, Forest & Climate Change
Regional Office, Lucknow
To Wa, 1101 e, H0T U6, AArTd dWTd, 226024
Kendriva Bhawan, 11™ Floor, Sector-H, Aliganj, Lucknow-226024, Telefax-2326696
Email: roczlko-mel@nic.in
File mo. £ IV/ERNY AUP S MIME- S0/ 4097 20065 f 1' Dated: 03.04 2025

To,
Director
Compliance and Monitoring Division (CMD)
Ministry OF Environment, Forest and Climate Change
Indira Paryaran Bhawan, ILH'EIE.E'L, P.-.Hgml Mow Dielhi-1 10003

Email: moefoe monitoring{@lgav.in

Subject: EC to "Expansion of Khadia Opencast coal mining project for increase in production capacity
from 14 MTPA to 15 MTPA (Increasze of 10% wor.t 10MTPA) in land arca of 1640 Ha by
M/s Northern Coalficlds Lid. located in the village- Khadia, Tehsile Dudhi, District-
Sonbhadra {Uttar Pradesh) & village: Dhudhichua, Tehsil- Singraull, Districe- Singrauli
{Midl'l:ra Frﬂdlﬂ'ﬁ]". rFeg.,

References: 1. Ministry's EC letter No |-11015/255/2006 LA, 11 (M) dated 23.03.20106, 27.07.2022
and 07.02.2024
1. Non-Compliance RO letter no-I¥/ENV/LIP/ MINE-50/409/ 10161V ENV A LIP/ MINE.
62/ 644/ 206 Dated 16.12,2024
1. The Ministry letters dated 14.01.2025 and 19.2.2025

Sir,

1 am directed to draw your kind attention to the above referred letter on the captioned subject,
As per the record, the above project was monitored by the Reglonal Office, Lucknow on 27
28.11.2024, Dwring monitoring, fifteen non-compliances were oheerved, which were communicated to
PP wvide letter no, IV/ENV/UP/MINE-S0/409/2016/IV/ENV/UP/MINE-62/644/2016 Dated
16,12, 2024, However Mﬂﬁih‘l‘.l‘l!.' has also fssued a N:m-mhq'lliqm letter to PP vide letter no, 1A-L-
LI0E1/51/2024-1A-1, dated 14.01.2025, in which twenty-five non-compliances were mentioned. In
“’FJ-:I"- Pls have submutted a t'r:Fi:.' report o this oflice vide cmail dated 14,02, 3025, In cmnp]:ia.m:l:. £
the above, this office recently monitored the site on 17-18 March, 2025, Based on the submitted reply
ol non-compliance raised by this Ministry, and recent observations, palnt-wise observations of this

office are abulated below:

un—numptianc'e observed during Post EC monitoring:

Garland drain has not heen provided as per the EC condition. (Specific Condition.xi of EC
dated 23,03,2018)

PP Reply dated.14.02.2025

Proper -d:ainagc system has been 'Frhe:-'l.'idzﬂ by Ehadia OCF, Curmnﬂ:,r ahout 14,9 KM of the
garland drain exists at Khadia OCP. Same has also been mentioned in the monitoring report
submitted |:|:.' R.EE.i.una] Office, MoEF&CC, Lucknow against the EC condition. All the

Page 1of 14



Pemmr—.-ﬁt drains are cemented {Shown as Pic - 1).

However, some of the drains remain temporary in nature and are balt as the active mine
dump shifts in the course of mining.

Besides this, restoration work i.e. cementing of about #00 m retaining wall and drain is in
process and will be completed by June 2025. For the purpose, a tender has already been
Naated and copy of the relevant page of Notice Inviting Tender issued is enclosed herewith
as Annexure-A.

Present status of the compliance:

During recent monitoring of the project, it has been found that the PP has floated the wender
for the restoration work of the garland work. And assured to complete the above work
before fune 25,

Partially Complied

Non-compliance observed during Post EC monitoring:

Dust mask has not been provided 1o the workers, (Specific Condition-xvi, xvii, xvili,
General Condition-ix of EC dated 23.03.2016, Standard Condition h (i) of EC dared
702, 2024

PP Reply dated 14.02.2025:
Drust Mask are regularly being provided to the workers. Details of the dust mask provided in

current Financial year is as below.

.Nuﬁ-unml;lianc'e ohserved durin.g Post BEC munitmng:

8l Na. | Manth Dzt Mask lasued 1o
workers
[ April 2024 940
2 May 2004 917
3 Jume 2024 §16
4 July 2034 R12
5 August 2024 | T48
CR T 7 S
7 Olctober 2024 020
& November 2004 R70
o Decernber 2024 q17
10 Jarwary 2025 895

Copy of the istuance register is enclosed as Annexure -B. Personnel wearing dlust masks are

shown in pic 2.

Present status of the compliance:

Dwring recent monitoring of the project. It has been found that the majority of the workers
wearing required PPEs Inr_-]uding st mask. It is ne-u;lu.u'rerl tn bee strict oo the use of PPE: an
project site.,
Being Complied

Green belt has not been developed as per the EC condition, (Specific Condition-xx of EC
dated 23.03.2016, Additional Spedfic condition-iii, 1v of EC dated 27.07.2022, and
{Standard Condition g (i) of EC dated 07.02.2024,

PP Reply on dated 14.02.2025:

Green Belt at Overburden Dump:-

On overburden l:iumrr, El-]unl.allun 14 rl:EI.tl.lrL}' |:r|:||:|;=l‘ carried ot Il'u'mgh LUF Forest
Department. Till date, plantation has been completed on 216,16 Ha of overburden dumps.
In the FY 2025-26, plantation an about 0B Ha overburden dump is to be carried out, out of
which 05 Ha shall be done through ICFRE, Dehradun and 03 Ha shall be done through
Renukoot Forest Division, UP Fm'c-il Department, The work awarded wo ICFRE, Dehradun

Pagn 2 of 14
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is for ecological restoration il the I:m’ﬁhu wark order izsued o ICFRE and request
rqr Meall to UPFD are enclosed as &D}.

Green Belt at outside mine area-

Green belt outside the project premises is being dane by M /s Northern Coalfields Linited. It
is to mention that in FY 2024.25, plantation has been carried out in Renukoot Forest

D‘nrja.rlmenl! o 1K) Ha

The executive agencies like Renukoot Forest Department and Simgaruli Forest Division are
specialised agencies for carrying out plantation works and species of plants are selected by
them based on the local area and geography of the area.

In FY 2025-26, area of 100 Ha in UP and 270 Ha in MP shall be carried our 'mh'.ll.lgh LipP
Forest Department and MPRVVN, Singrauli respectively and efforts shall be made for

plantation of native species with broad leaves and l-un.g rotation plants.
Green Belt alnng road sidiei-

As stated in the monitoring report, plantation s required along the coal transportation road
and approach road, It is to state that an Moll has been finalised with LIP Farest Department
for planation besides the newly constructed CC road amd mine boundary, wherever
plantaticn is required. The plantation will be carried out in the FY 2025-26 monsoon, Copy
of the Moll Signed is enclosed herewith as Annexure-E,

Pictures of various plantaticm sites are enclosed as pic3 to 7.

Further, it is pertinent to state here that as per the approved mining plan of 15 MTPA, out of
total 1640 Ha lease hold area, planation will be done in around 1378 Ha at the time of mine
closure. Cost of this plantation shall be borne by NCL. Plantation is continsously being done
as per availability of finalized overburden dump and will be continued.

Present status of the compliance:

During the recent monitoring of the project, it has heen found that Ecological Restoration
work has been awarded the work to [CFRE, Dehradun. Besidss, PAs have conducted
bialogical reclamation of the OB through the Renukoot Forest Division, but the guality of the
plantation is not conducive for the OB, It is required 1o improve the planting rechaique for
OB by using a practical scientific approach for better and signilicant output.

Partially Complied

iv

Non-compliance observed du.ring Post EC munituFing:

Greenbelt has not been dtveln]'lq:d an the OB dump. {Specilic Condition-xxii of EC dated
23.03.2016, (Standard Condition f (v)) of EC dated 07.02.2024).

PP Reply on dated 14.02.2025:

On overburden dump, planation is regularly being carried out through UP Forest
Department. UP Forest department is a specialized agency for the purpose of planation and
species of plants are selected by them based on the local area and geography of the area, Till
date, plantation has been completed an 216,16 ha of overburden dumps. In the FY 2025-26
planation of about 08 ha overburden dump is to be carried out, out of which 05 ha shall be
done through Renukoot Forest Division, UP Forest Department. The work awarded to
ICFRE, Dehradun, is for ecological restoration of the area. Pictures of various plantation
sites aof OB dump are enclosed as pie 3 ta 6,

As polnted out in the report against eondition no. [ (v) of EC dated 07.02. 3024, it shall be
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ensured that only native species shall be planted as sugpested.

Further, it is pertinent to state here that approved mining plan of 15 MTPA, out
of this total 1640 ha leasehold area, plintat'mn will be done in 1378 ha at the time of mine
closures.

Cast of this plantation shall be borne by NCL. Planting is continuously being done as per
availability of finalized overburden dump and will be continued.

Present status of the compliance:

Druring the recent monitoring of the project, it has been found that Ecological Restoration
work las been awarded o ICFRE, Dehradun. Besides, PAs have conducted biological
reclamation of the OF through the Renukoot Forest Division, but quality of the plantation is
not as desired for the OB. It ks required to improve the planting technique for OB by using a
practical sdentific approach for better and significant ourpur,

Partially Complied

Non-compliance observed during Post EC monitoring:

Pucca road has not been constructed to control dust emissions within the lease area. Three-
tier planation all along the major road has not been developed. Management of OB dump is
not up to the mark. (Specific Condition-xdi, xxiv, xxviii, aoxx, oo, ssexill of EC dated
23.03. 2018, Specific condition-xxiv, Standard Condition [ (iii) of EC dated 07.02. 2024)

PP Reply dated 14.02.2025:

Pucea roads have heen dweluped at all the permanent routes, Khadia OCP has constructed
Cement Concrete Road of 6,61 KM Lcngth within the mine premises in order to reduce
dust generation during transportation of coal with date of completion as 31.10.2023,
Further, 1.5 KM CC road has alss been built for movement of light vehicles. Photographs
ol the recently built CC road is enclosed herewith as Pic &,

For the purpose of three tier plantation along CC road, it is to state that an Moll has been
binalised with UP Forest Department lor planation besides newly constructed CC road and
mine boundary, wherever planation is required. The plantation will be carried out in FY
20025-26 monsoon.

With regard to management of OB dump, it & to state that Overburden dumps are being
maintained scientifically with proper technical and hiclogical reclamation. For the purpose
al stability of the OB dump, a sclentilic study conducted by M/s CMPDIL, Ranchi is
enclosed herewith as Annexure-F.

Present status of the cﬂmplimm:

[t has been found that the PAs have constructed around & km of cemented roads within the
lease area, which have been used for the transportation of coal. Besides, a significant km of
road still needs to be cemented, which has been used near gates 3 and 4, where hundreds of
dumpers /truck ete. hawe been [mrke-:l within the lease arca. This arca ks just 10-25 meters
from the national hiphway. In addition to the above, a three-tier plantation work Moll has
been signed with UP Forest Department and will be carried cut in 2025-26 monsoon period.
Besides, it 15 still :ﬂ!qu.'ired to take suitable measures for better management af the OB dumps
in the mine area on priority basis,

Mot Complied

Wl

Nunum}mpliannﬁ ohserved during Post EC monitoring:
Adeguate steps to stop the dust emission Irom the CHP has not been undertaken, (Specilic
Conditionsxxvi of BEC dated 23.03,2016)

PP Reply on dated 14.02.2025:
As pointed out in the monitoring report for CHP of 04 MTPA, a cyclone arrangement |s in

place for the purpose of dust extraction. The CHP i t'rlul]'lp-t'-r] with automatic sprinkler
systemn at receiving pits and closed conveying system altmg with noweles at transfer
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'F:I-H;ﬁ_Furﬂlelr: loading inta the uugmmlg done through silo, which i= an eco-friendly

technology amd is also suggested in the ws bsued by Central Pollution Control Board
{CPCE) in the name of “Inventorization of Railway Sdcihxg.-a and Guidelines for their
Environment Management” and published on March 2015. Photographs of the Pollution
control arrangement of CHF of 04 MTPA is enclosed herewith as Pic 9 to 12. Further efforts
shall be taken for maintaining the same.

Present status of the compliance:

During the recent monitoring of the project, it has been found that the cyelone arrangement
is in place for dust extraction. Besides, it is also r:-:lul]:lpr:d with an automatic water EEH‘leHF:I:'.
It is required to take suitable measures for its continuows working.

Being Complied

¥ii | Non-compliance observed during Post EC monitoring:
Third-party monitoring of the project has not been conducted through the NABL-
accredited laboratory. (General Conditions-dit, iv of EC daved 23.03.2016)
PI' Reply on dated 14.02.2025:
Environment Laboratory, CMPDIL, Ranchi &s NABL accredited (certificate no. TC-7470
e date 16/12/2022).
The environment monitoring ﬂm]'nie& collected at CMPDI, RI-6, Slngmu]l are sent 1o
CMPDIL, Ranchi laboratory for analysis. The upgradation of CMFPDIL, RE-6, Singrauli lab
and its NABL accreditation is under process,
Present status of the compliance:
Cruring the recent monitoring of the project, it has been found that the nm]’:llng For third-
party analysis was conducted by CMPDI, RI-6, Singrauli, and sent to CMPDIL, Ranchi
laboratory for further analysis. And both the laboratories have yet to obtain accreditation by
NABL or MOPEF&CC, It is required to conduct third-party monitoring, including sarmpling
I:l}' MOEFECC and MABL-acerediied laboratorics, |
Not Compliced

vill | Non-compliance observed during Post EC monitoring:
PPEs have not been provided to the workers, (General Condition-x of EC dated 13.03.2016)
PP Reply dated 14.02.2025:
Distribution of FPEs to the workers is a regular activity. Phatographs of the personnel
wearing PPEs are enclosed herewith as pic 13— 14
Further, the copy of the ssuance register showing distribution of the PPFs is endlosed
herewith as Annexure — G.
Present status of the compliance:
During the recent monitoring of the project, it was found that the majority of the workers
were wearing the required PPEs including dust masks. It is required to be strict on the use of
FPEs in lease area.
Being Complied

ix

Non-compliance observed during Post EC monitoring:
I leaa s adveatioeal tlie BO an pevihe B condivion. {Geieral Condiiion-xail of BC daed
23.03.2016)

PP Reply dated 14.02.2025:
The EC of 14 MTFA, was granted on 23.03.2016, However, the EC was uploaded by

MaEF&CC on 30.03.2016 and NCL management came to know about its grant only on
3032016, Same can be proved from the enclosed letter issued by GM (Environment),

NCL Singrauli (Enclosed as Annexure-H). Accordingly EC was advertised within 07 working
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days i.e. on (6 and 07 April 2016, The details of the publication of advertisement of EC are

as follows: Mewspaper 62 9 Date of puhl'tntinn
Dainik Jagran, Rewa 06504, 201 6
F.:.s]-ntrl:.-n Jagran, Varanasi 0704200 6
Amar Ujala, Varanasi- O7.04.2016
Dainik Bhaskar, Satna- 7 04 2006

Present Status of the mmPiiinct:

During the recent monitaring of the project, it was found that the new paper advertisement
was done due 1o the laie :ru-r.'E'tI:Il. af the arcorded EC.

Complied

i'

.Hﬂn—mmpliamct observed during Post EC monitoring:

Cleaner fuel has not bren used in the dumpers/trucks. (Additional Specific condition-ii of
B dated 37,057, 00022, Sljrljﬁr condition-xxviil of EC dated 07,02, 20243

PP Reply dated 14.02.2025:

Khadia Project is equipped with three nos. of draplines, which are not only electricity driven
but also reduces truck movement (which would otherwise be required for transportation of
overburden).

Besides draglines, 06 nos, of shovel and 07 nos, of drills are also electrical driven,

Bestdes, maximum amount of coal is being wransported through Coal Handling Plants of 04
MTY and 08 MTY and are 1:J|-.'L'I:nr_'i.t'_|.' |:|=.r|.l.r-|-'_1'||1 which also reduces truck movement {w|:|.irJ:|
would otherwise be required for transpartation of coal within mine premises), An RLS of (4
MTPA I3 under construction,

For the purpose of cleaner fuel, a ::-1.|.'|-.'|;|.' for the use of ' Xira Green Diesel’ 15 under process at
Khadia CCP in collaboration with I0CL. Xtra green is an optimized combination having
higher Cetane Number for providing improved performance by increasing the efficiency &
reducing the emission of vehicle. A copy of the leiter Ehl:l-wing triaf run ta be conducted by
M /s Indtan Oil Corporation Limited (IOCL) to explore the possbility of using Xira Green
HAD in Khadla mine to verify the emission ﬂ“ﬁ-ﬂnt'] and fuel economy benelits is enclosed as
Anpesire-l,

Specific condition-xxviti of EC dated 07.02.2024 states that, *PP shall explore at least 20%
of the overall leet of dumpers / trucks / other vehicles as electrical or CNG/NLG bsased
transporation of coal / OB ete." Khadia Opencast Project has applied for amendment of the
said  condition to  MoEF&RCT, New Delhi vide EC  amendment prupuaal 0.
LA/ LI/ CMIN A 509697 £ 2024, The reasons for amendment sought are as follows:

®  As per the approved mining plan, this project is already equipped with adequate no,
of HEMMs and there was no additional provision for procurement of HEMM.
For the purpose of exploring the possibility to deploy CNG/LNG/ electrical dumpers
ftrucks/other vehicles in NCL, a letter seeking availability of such vehicles have been
aubmitted on 06.08.2024 to all major Manufacturers and response of them are still awaited.
{Capy of the letters i are enclosed herewith as Annesure-]).

Present status of the compliance:
Druring the recent monitoring of the project, it has been observed that the project is already
equipped with an adequate no. of HEMMs and there was no additional provision for the
pracurement of HEMM. In addition to the above, PAs have also stated that the NCL is
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exploring the possibility of the ng)gﬂ of CNG/LNG /electrical dumpers etc hased
viehdeles,

]-"a.rtially L‘umplied

Non-compliance observed during Post EC monitoring:
Installed CEQMS has not been connected to the SPCB and CPCE server. (Additional

Specific condition-vil of EC dated 27.07,2022)

PP Reply dated 14.02.2025:
CEQMS has been installed and has been connected with CPCB and MPPCE server. A copy of

the mail received from CPCB for confirming that the CEQMS has been integrated with
RTDMS pertal of CPCB is endosed herewith as Annexure — K,

Further, Connection has alse been provided with MPPCB website. Copy of the screenshot
ts enclosed herewith as Annexure-L.

Present status of the compliance:

During the recent monitoring of the project, it has been found that the CEQMS is working
and cannected ta the CPCRB server,

Being Complied

MNon-compliance observed during Post EC monitoring:

ﬁﬂ::qun't: measure for the management of hazsrdous waste, such as oil continers, ETP
sludge, otc. has not been taken, [urther, ETP studge is being dumped with OB without
consulting with the UPPCB/CPCB. (Additional Specific condition-x of EC dated
2T07.2022, (Standard Condition a (vi}} of EC dated 07.02, 2024

PP Reply dated 14.02.2025:

The spilled oil as observed during the monitoring was due to recent lifting of burnt il to the
auctioned party, The same has been cleaned using lime as per Hazardous and Other Wastes
{Management and Transboundary Movement) Rules, 2006, Current Picture of the site at the
time of visit of MoEF&CC official is enclosed herewith as pic 15 & 16.

With regard to ETP sludge, it is hereby stated that as per Schedula-1 of the Hazardous and
Other Wastes (Management and Transhoundary Movement) Rules, 2016, “The inclusion of
wastes contained in this Schedule does not preclude the use of Schedule IT 1o demonstrate
that the waste & not hasmrdous" {Copy enclosed as Annexure-M) i.e. Use of Schedule-II can
be made to demonstrate that the waste is not hazsedous,

Accordingly, a test has been conducted for the probable heavy metale which may be found in
the Coal Industry ETP -.slur[g-:, and the result showed, all the metals were found below the
limit provided in Schedule M of Hazardous and Other Wastes {(Management  and
Transboundary Movement) Rules, 2016, Copy of the sample report is enclosed herewith as
Annexure — M,

Further, after recaipt of i Ievto dated 1400, 3035 [rom MoBEF&CO, Mew Crelliiy o coail Jeas
alsa been sent to premier institutes viz. IT{ISM), Dhanbad, IIT-BHU Varanasi and [ITR,
Luscknow for enquiry about testing of ETP Sludge as per Schedule-1I of the Hazardous and
Orther Wastes (Management and Transboundary Movement) Rules, 2016, However, no
reply has been recelved from any of the organisations, Copies of the Mails sent are enclosed
herewith as Annexure-(),
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Present status of the compliance:

During the recent monitoring of the pra been found that the management of the
hazardous waste is still pathetie, efforts”taken by FP is non-significant. Spillage of
ysed/burned oil, waste cotton doth etc has been found not enly in the hazardous waste
storage area, but also in several places. Every third-party vendor has their workshop within
the lease area. It is of utmost importance to accommodate all vendors in the dedicated area
for hetter hazardous waste management,

Not Complied
i Non-compliance observed during Post EC monitoring:

Expenditure incurred under CER has not been provided. (Additional Spealic condition-xii

of EC dated 27.07,2022, Standard Condition & (iii) of EC dated 07.02.2024)

PP Reply on dated 14.02.H)25:

Corporate Environment Responaibility, are as below.

[ SN | Nature of Activity to be Details of activity performed Expenditure
p:rﬁ:rrma& as per EC datecd ircwrred i 2024
07022004 in FY 202415 2% il Jan 20025

I Sanitation (Cleaning of Public Deployment of sweeping b6, 34,429

Road) machines the purpose of cleaning
of public rosd.

3 Roads {Control of road dust due | Deployment of truck mounted 57,170,699

to public transport) [ng cannons on public rmﬂa_:

3 Plansation in community Arca | Plant distribution has been done | 1,98,600/-
Photographs of the Operation of Road Sweeping Machine and Truck Mounted fog cannons
are enclosed herewith as Pic 17 & 18,

Present status of the compliance:

Dharing the recent monitering of the project, PAs have dome various work under CER,

including sanitation, road construction, and plantation.

Being Complied

siv | Non-compliance observed during Pest EC monitoring:

Construction of the Rapid Loading System has not yet been completed. (Specilic condition-i
af EC daved 07.02.2024)

PP Reply on dated 14.02.2025:

Woork order for construction of CHP/ RLS of 04 MTPA capacity has heen issued to M/s 5
K. Samanta & Co. Pvt, Lid. On 08.01.2024 (Copy enclosed as Annexure- F). Further, site
handover letter has been issued to M/3 8. K, Samanta & Co. Pvt. Lud. On 15.03.2024, with
date of start of werk as 17.03.2024 {Copy endosed as ). Currently the work is in progress
and will be completed by Feb 2026.

Further, an application bas been submitted vide proposal no. IASUP/CMIN /509697 /20624
for amendment of EC conditions for extension of timeline of completion of Rapid Loading
System (04 MTPA) by February 2026 instead of December 2024 as stipulated in EC
canditions.

Prescent status of the mmpliancc:
Diuring the recent monitoring of the project, it has beei found that the construction work of
rapid loading system was In progress an the site and would be completed 'b}: February 2026.
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It is required to expedite the absove -613:23 priority basis.
I"'artially Complied

x| Non-compliance observed during Post EC monitoring:
Sal nursery has not been set up by PP. (Specilic condition-iv of EC dated 07.02.2024)
PP Reply dated 14.02.2025:
In compliance of EC Condition of Khadia OCP, NCL has invited offers for establishment of
Sal Nursery From various premier institutes viz. Forest Research Institute (FRI}, Dehradun,
Renukoot Forest Division, Singaruli Forest Division, Madhya Pradesh Rajya Van Vikash
Migam and Chhatisgarh Rajya Van Vikas Nigam Limited vide letter ded. 31102023 and
17.01.2024 (Copy attached as Amnexure-R). The telephonic discussions were made to
pursue for submission of proposal for development of Sal Nursery at Khadia project, NCL.
Renukoot Forest Dhvision has submitted the proposal for development of Sal Nursery at
Khadia project, NCL. The response from other premier institutes/ organizations except DFO
Renukoot is still awaited,
The proposal submitted by DFO Renukoot for development of Sal Nursery at Khadia project
is under scrutiny. The Sal Nursery development work at Khadia project will be taken-up
during FY 20325-26.
Present status of the compliance:
During the recent monitoring of the project, it has been found that the PAs have submitted a
proposal to DEQ Renukoot for the development of sal nursery. As assured, the ahove work
will atart Jun'.ng FY M25-246,
Assured to Comply

¥¥i | Nen-compliance observed during Post EC monitori ng:
NOC for expanded capacity has been made to the Central Ground Water Authority.
(Specific condition-v of EC dated 07.02,2024)
PP Reply dated 14.02.2025:
Application for NOC with expanded capacity has been made on 19.03.2024 and application
verification has been completed on 22.03.2024. The application is currently at the stage of
Application Processing and pending with approval officer since 12.02.2025,
(The online screenshat of the application is enclosed herewith as Annexure-5)
Present status of the compliance:
During the recent monitoring of the project, it has been stated that the application for NOC
with expanded capacity has been made on 19.3.2024 and application verification has been
completed on 22.03.2024. The application is currently at the stage of Application Processing
and pending with approval efficer since 12.02.2023, Therefore, it is requested to follow up
the matior wil COLH ST qBJ_lﬁrLtI]'l_"]]l_

| Partially Complicd
xwii

Non-compliance observed during Post EC monitoring:
Wheel washing system and procurement of electric vehicles has not been undertaken by the
FF. (Specific condition- vi of EC dated 07.02,2024)
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PP Reply dated 14.02.2025:

An LoA for wheel washing lacility has an msued on 18.08.2024 (Copy endosed as
Annexure-T). The work is in progress and will be completed in February 2025,

With regard to deployment of Electrical Vehicle, a tender has been floated on GeM portal
vide GGeM 1D No. GEM/2025/B/5827091 dated 16.01.2025, The copy of the bid
documents is enclosed herewith as Annexure — U, The vehicles will be deployed by July
2025.

Present status of the compliance:

During the recent monitoring of the project, it has been lound that the wheel washing system
has been commissioned and Is working.

Being Complied

xvill

Non-compliance observed during Post EC monitoring:

Compliance of the Standard Operating Procedure (SoP) issued by CPCB regarding the
dumping of mine vosids with [y ash has not been provided. (Specfic condition-xv of EC dated
07022024

PP Reply on dated 14.02.2025:

Khadia OCP has mught amendment ol EC condition for exemption ool this condition vide EC
amendment Frn]:rm:ﬂ mo. AU CMINAS09697 72024, The reasons given fiar amendment
are as below.

A study has been conducted by [T-BHU Varanasi for "Scientific study of fly ash
utilization / dumping / Mixing in the OB of the running/active mines of Khadia Opencast
Project along with its viability and safety aspect of man and machinery”

As per the study done by IIT-BHLL, Varanasi dumping of fly ash in active mine of Khadia

OCP, following conclusions were made:

*  Mixing of fly ash with overburden will reduce the permeability of everall dump
material, leading to increase in the pore water pressure and in-turn reduce the factor
of safety of dump

*  As per the simulation carried out, it was found that final dump slope will fall under
unsale category (FoS< 1.5) as per DGMS guidelines in case of saturatlon level
beyond 25%.

*  Fly-ash will make the dump loor slippery when contacted with water and reduce the
movesment of dumper and other HEMM, and hence its not suggestible 1o use Ay ash
for HEMM roads within the mine.

*  Highest cone. of toxic trace metal (Mg, Mn and Ni) ranging upto 1.7} mg/l, 5.39
mgsl and (.45 mg/] respectively found in the My ash material, which will increass
the conc. of toxic trace material in the surrcunding area when this fly ash & mixed
with OB or dumped in the mine pit.

Based on the above facty, ITT BHU has concluded that it s technically not feasible to dump
the fly ash in Mine dump due to geo mining vonditions, instability of dumnp during rainy
season in present condition, high stripping ratio and leaching elfects. Copy of the report of
IT-BHLU s enclosed herewith as Annexure- Y

Present status of the compliance:
[t has been found that the PAs have conducted the study through UT-Banaras Himdu
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University (BHUY}, the report stat:m jyis technically not feasible to dump the fly ash in
Mine dun:lp dhue to geo mining con » atability of dump durl.ng rainy season in present
condition, high stripping ratio and leaching effects"
Complied

Hun-—cumplianc: ohserved during Post EC monitoring:
Solar parks have not been -:Inwluped- {Epelﬂﬂr_- condition-xvi of EC dated 07.02.2024)

PP Reply dated 14.02.2025:

Specific Condition no. -XVI of the EC dated 07,02,2024 states that, "The Project Proponent
shall indlude development of solar parks, picnic spot and sports compound in its Mine
Closure report. Further if possible, maximum possible area of quarry shall be brought upto
original ground level and handed over the land to Project affected families.”

In this regard, it is to state that Khadia OCP is envisaging expansion of Khadia OCP from 15
MTPA ta 20 MTPA and provision of slar park has been made in Mining Plan and Mine
Closure Flan) of 20 MTPA, Mining Plan and Mime Closure Plan of 20 MTPA bas been
approved by NCL Board, (Relevant pages of Mining Plan is enclosed herewith as Annexure

x)

Present status of the compliance:

During the recent monitoring of the project, it has been found that the provision of & solar
park has been made in the Mining Plan and Mine Closure Plan of 20 MTPA. The Mining Plan
and Mine Closure Plan of 20 MTPA have been approved by the NCL Board

Being Complied

wx

Non-compliance observed duri ng Post EC Mcnnit;ring:
Data on the Pl:.h.'l.a!llnn of fruit-bearing trees has not been Fl-n:u\"id:n.‘l. {Spedfic condition-xvi
of EC dated 07.02.2024)

PP Reply dated 14.02.2025:
In compliance to the spedific condition no. xviii of the EC dated 07.02,2024, the details af

lruant h:ilr't]‘lg plants [:I-].'tr'll-nd within Khadia OCP alter grant of EC is as below,

5. Mo. | Name of Species | Na. of Plants
[ 1. Aenla A
7 R 10Kk
3 Armrud 100
s Jarmun M)
5 Marmy 150 =
f Mahaia 00
T Mnar 10

Copy of the report submitted by Range Officer, Renukoot Forest Division, UP Forest |

Diepartment is enclosed herewith as Annexure — ¥ [or reference. Besides thiz, a total of 4500
fruit bearing plant saplings have been distributed among employees of Khadia OCP and
nearhy populatinn (g ol the supply order da anelosed horovwith so Anossues @, Mossils off
the plants distributed are as below,

8l Ma. ; Name of Plants Mos. "fEl“ iz distributed |
1 Mango 1200

2 Papita 00

1 Lemaon(Kagii) 30

+ Katlal 30
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5 Jamun SO0 N
i Anar A’

7 Banana =

] Aumlag Grafved BT

2 Lichi 200

10 Guaval Allahabadi) 300

11 Bel 00

Present status of the compliance:

During the recent monitoring of the project, it has been found that the PAs have distributed
several fruit-bearing trees to the local people. Besides, PAs have also planted around 1500
Fruit-hearing saplings on the OB dumps.

Being Complied

Wi

Non-compliance observed during Post EC monitoring:
Construction of the digital library has not yet been completed. (Specific condition-xxi of EC
dated 0702, 2024}

PP Reply dated 14.02,2025:

Drigital lab/library has been set up in DAV Khadia, which is equipped with 02 Virual Reality
Device with all the scence practical materials o give digital learning 1w students. It is
pertinent to mention that DAY Khadia is the resource school which shall cater to the needs af
local students to enhance learning on science. Further, mail from Principle, DAV Khadia is
enclosed herewith as Annexure- AA, Stating that *The School shall provide all support
towards catering to needs of academic excellence in nearky area students.”

Present status of the compliance:

During the recent monitoring of the project, it has been stated that the DAY Khadia is
equipped with 02 virtual Reality Devices, and by email, DAV Khadia states that the School
shall provide all support towards catering to the needs ol academic exceflence in nearby area
students, In this eonnection, it is required 1o invite all students ol nearby schoels for such
facilities in every academic sesson regularly.,

Partially Complied

xxll

Non-compliance observed during Post EC monitoring:
Solar-mediated light system on the roads has not been provided, {Specific condition-xxv of

EC dated 07.02.2024)
PP Reply dated 14.02.2025:

For the purpnse of installation of solar light system, an NOC has been applied to District
Administration for the purpose of carrying out the work of solas mediated lights through
UFNEDA (Uttar Pradesh New and Renewable Energy Development Agency). Copy of the
application made for NOC enclosed a5 Annexure-AR,

Financial assistance shall be provided 10 UPNEDA for the purpose of installation of Solar
lights after obtaining NOC and necessary approval. Financial asdstance shall be provided
within 120 days.

Present status of the compliance:

During the recent meonitering of the project, it has been stated that an NOC application has
heen pending helase the District Administration [or the purpose of carrying out the work of
solar-mediated lights through UPNEDA {Uttar Pradesh New and Renewable Energy
Development Agency). It is required to expedite the above work/or PP may explore the
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passibility for installation of solar maﬁc@tﬂi lighting system within their boundary, dose
te National Highway /State Highway M
Mot Com Flie&
Wil | Non-compliance observed during Post EC monitoring:

Bio-toilets in the study villages have not been provided. {Specific condition-xxvi of EC dated
07022024
PP Reply on dated 14.02,2025:
For the purpose of establishment of bio-tollets, proposal is under progress and
assesament meeting with the local community (Gram Pradhan) is held for understanding
proper site selection 80 as 1o cater to the mass ot large. The activity shall be completed within
120 days. Further, it is pertinent to mention here that Khadia Opencast Project has
constructed 05 nos, of 'Sulabh S.lud'lah}'u.' as below,
h_ﬁ: M, Locatiomn Mos.

| Shakl:imgar Bus stand 01 Mo,
EE Ambedkar Nagar Village 01 Mo.

L] MNimiatand \Fﬂ]a.ge 01 Na.

4 Khadia Village 02 nos.

|
Present status of the compliance:
Lruring the recent monitering of the project, it has been stated that the proposal s in
progress and asaured to be completed within 120 days
Assured to Comply
XY

Non-campliance observed during Post EC monitoring:
Feasibility study for the utilization of fly ash with this mine has not been conducted. {Specific

condition-xxix of EC dated 07.02.2024)
PP Reply dated 14.02,2025:

A study bas been conducted by UT.BHU Varanas for *Scientific study of fly ash
utilization /dumping / Mixing in the OB of the running/active mines of Khadia Opencast
Praject along with its viability and safety aspect of man and machinery”

Copy enclosed as Annexure — V.

Present status of the compliance:

It has been found that the PAs have conducted the stucy throwgh IT-Banaras Hindu
University (BHLI), the report stated that *it is technically not feasible 1o dump the fly ash in
Mine dump due to geo mining conditions, instability of dump during rainy season in present
condition, high stripping ratio and leaching effects®

Uomplied

Page 13 of 14
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Non-compliance observed during Post EC monitoring:
Suitable action on the use of fly ash as an ump in the mine as per the study has not

been taken, (Standard Condition [ {iv) of BEC dated 0702, 2024
PP Reply dated 14.02.2025:

Khadia OCF has sought amendment of EC condition for exemption of this condition vide EC
amendment proposal oo, IA/UP/CMIN/S09697 /2024, The reasons given for amendment

are as follows:

A study has been conducted by IT-BHU Varanasi lor "Scientific study of Hy ash
utilization/dumping/ Mixing in the OB of the running/active mines of Ehadia Opencast
Project along with its viability and safety aspect of man and machinery”

As per the study done by ITT-BHLI, Varanasi, chumping of fly ash in active mine of Khadia
QCP, following conclusions were drawn:

= Mixing of fly ash with overburden will reduce the permeability of overall dump
material, leading to increase in the pore water pressure and in-turn reduce the factor
of safety of dump

= As per the simulation carried out, it was found that final dump slope will fall under
unsafe category (FoS< 1.5) as per DGMS puidelines in case of saturation level
h’l:jl'ﬂl'll.‘l L

*  Fly:ash will make the dump Hoor slippery when contacted with water and reduce the
mevement of dumper and other HEMM, and hence it is not suggestible to use fly ash
for HEMM roads within the mine.

. ]l'l_ghE-F[ conc. of toxic trace metal (Mg, Mn and Ni) ranging upto 41.70 mg.-"'l, 5.19
mp/l and (.45 mg/l, respectively found in the fly ash material, which will increase
the cone. of toxic trace material in the surrounding area when this ly ash is mixed
with OB or dumped in the mine pit.

Rised on the above facts, 1T BHU has concluded that it is technically not leasible to dump
the fly ash in Mine dump due to geo mining conditions, instability of dump during rainy
Season in present condition, high stripping ratio and leaching effects.

Copy of the report of ITT-BHU is enclosed herewith as Annexure-V.

Present status of the compliance:

It has been found that the PAs have conducted the study through ITT-Banaras Himcles
University {BHL), the report stated that the “it is technically not feasible 1o dump the [y ash
in Mine dump due to geo mining conditions, instability of dump during rainy season in
present condition, high stripping ratio and leaching effects”

Cﬂmpli:&
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ANNEXURE Ré6/4 §4 2 T —

F.No. |A-L-11011/51/2024-1A-]
Govamment of India
Ministry of Environment, Forest and Climate Change
(Compliance & Monitoring Division- 1A Division)

LE L E L}

Indira Paryavaran Bhavan

Jor Bagh Road, Aligan

New Delhi-110 003

Ernail: moefoe-menitoring@gov.in

Dated: 30" April, 2025

Sub: Show Cause Notice under Section 5 of Environment (Protection) Act, 1986
for Non- Compliances observed with respect to the project “Expansion of
Khadia Opencast coal mining project for increase in production capacity from
14 MTPA to 15 MTPA (increase of 10% w.r.t 10 MTPA) in land area of 1640 Ha by
M/s Morthern Coalfields Ltd. located in the village Khadia, Tehsil Dudhi, District
Sonbhadra (Uttar Pradesh) & village Dhudhichua, Tehsil Singrauli, District
Singrauli (Madhya Pradesh)" - reg.

Ref i. EC Letter No. J-11015/255/2006 IA. Il (M) dated 23.03.2016, 27.07.2022 and
07.02.2024..

ii. RO Lucknow monitoring report dated 16.12.2024.
ill. Ministry’s letter seeking ATR dated

ili. PP's ATR dated 14.02,2025
iv. RO Lucknow ATR review report dated 03.04.2025

WHEREAS, Environmental Clearance (EC) Clearance was granted to Mis
Northern Coalffields Ltd. for the above mentioned project vide letter No- J-
11015/255/2006 1A_ Il (M) dated 23.03.2016, 27.07.2022 and 07.02.2024, subject to
implementation of vanous condiions and environmental safeguards contained

therein, and

2. WHEREAS, the project was monitored for ascertaining compliance to the
conditions stipulated in the aforesaid environmentzl clearance by RO Lucknow on
27-28.11.2024. The report was submitted to the Ministry vide letter dated 16.12 2024,

(Copy enclosed).

3 WHEREAS, based on the reported non-compliance letter seeking ATR was
sought by the Ministry vide letter dated 14.02.2025. In response, the PP submitted
the ATR to the Ministry vide letter dated 14.02.2025. Subsequently, an ATR Review
Report was received from the RO vide letter dated 03.04 2025

4, WHEREAS, the ATR review report dated 03.04 2025 was examined in the
Ministry and continued non-compliance have been reported without much
improvement in compliance status of some of the major conditions. The continued
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non-comphance for EC conditions which are
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complied are as follows:

Wi

Vil

W

5.

; o - of
Garland drain has not been cleaned and maintained (Specific Condition-x!

EC dated 23 03.2016 )

Green bell has not been developed as per the EC condition
Condition-xx of EC dated 23 03 2016 Additional Specific condition-iil, IV
dated 27 07 2022 (Standard Condition g (1) of EC dated 07 02 2024)
Greenbelt of adeguate quality has not been developed on the OB dump
(Specific Condition-xx, xxi of EC dated 23 03 2016 (Standard Condition f vl
of EC dated 07 02 2024)

Pucca road has not been constructed 1o control dust ermissions within the lease
area Three tier planation all along the major road has not been developed

Management of OB dump s not up 1o the mark | Specific Condition- xxiv, xxvi
ok, xxwi, e of EC dated 2301 2016 Specific condtion-xxiv. Standard

Condition f (m) of EC dated 07 02 2024)

Cleaner fuel has not been used in the dumperstrucks (Additional Specific
condibon-i of EC dated 27 07 2022 Specfic condibon-xxvi of EC dated
07 .02 2024)

Status of Hazardous waste managemen! such as ol contaners, ETP sludge
etc. 15 in deplorable state Further E TP siudge s besng dumped with OB without
consulling with the UPPCB/CPCB (Addhonal Specific condition-x of EC dated
27.07 2022, (Standard Condition a (w)) of EC dated 07 02 2024)

Eﬁpgcifi!:
of EC

Constructon of the Rapd Loading System has not yet completed (Specic
condition-i of EC dated 07 02 2024)

NOC for expanded capacity has been made to the Central Ground Water
Authority. (Specific condion-v of EC dated 07 02 2024)

Construction of the digital ibrary has not yet completed | Specdic condition-xx
of EC dated 07 02 2024

Solar-mediated light sysiems on the roads has not been provided {Specific
condition-xxv of EC dated 07 02 2024)

In the above context, your attention is drawn 1o provision of Section § of the

Environment (Protection) Act. 1986 which is as reproduced below

“For the avoidance of doubls, it is hereby declared that the power to issue
directions under this section includes power to direct-

a The closure, prohibition or regulation of any industry, operation or process

or
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b. Stoppage or regulation of the supply of electricity or water ar any other service
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g Now, therefore, you are directed to submit your response to the aforesaid
non-compliance and explain as to why this Ministry should not take action
against you under the provisions of Environment (Protection) Act, 1986 for the

non-compliance and violation of the environmental conditions mentioned
above.

T. You are also advised to submit your reply within 30 (thirty) days of the
receipt of this Notice falling which the ministry will be constrained to initiate
action, as deemed fit and appropriate under the provision of section 5 of the
Environment (protection) Act, 1986 and the circumstances of the case, with or
without any further notice to the project. In your response, it may also be clearly
stated whether a hearing is required by the project proponent before a final order
is passed by this ministry. Further, this Show Cause is without prejudice to any
other legal action which may be taken against you.

This issues with the approval of the Competent Authority.

To,

The General Manager
Northern Coalfields Ltd. (NCL)

General Manager Khadia, P.O. Shaktinagar, —

Distt ‘Sonebhadra, Uttar Pradesh aﬁp}@_ﬂ

(Dr. Shruti Rai Bhardwaj)
Director/Scientist 'F'

Copy to:

1 Deputy Director General of Forests (C), Ministry of Env., Forest and Climate
Change, Integrated Regional Office, Kendriya Bhawan, 5th Floor, Sector “H",
Aliganj, Lucknow — 226020

2 The Member Secretary, Uttar Pradesh Pollution Control Board, Building No.
TC-12V Vibhuti Khand, Gomti Nagar Lucknow-226 010

3 The Member Secretary, Central Poliution Control Board, Parivesh Bhawan.
East Arjun Nagar, Delhi-110032

4 Member Secretary, Coal Mining, MoEF&CC. (For information and further
necessary action)

QQ 00~

(Or. Shruti Rai Bhardwaj)
Director/Scientist 'F'
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