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Ta,
The Deputy Director (5) /Scientist -C

Ministry of Environment, Forest & Climate Change,

Integrated Reglonal Office, A-2098:218,Aranya Bhawan,
Thalana Institutional ares lalpur-302004

Sub:  Six monthly environmental compliance from October 2023 to March 2024,

1. | Environment Clearance vide No. : J-11015/267/2008-1A.1 (M) Dtd. 11.12.2009,
i Environment Clearance Amendment vide No. I-11015/267/2008-14.0 (M) did. 05.03.2012
3. | Environment Clearance Amendment vide No. -11015/267/2008-1A.11 (M} dtd, 22.08.2014
4. | Environmant Clearance Amendment vide Na. J-1 lﬂlifiﬁ?flﬂﬂa—l.ﬂ.._ll (M) did. 12,12.2014
5 Environment Clearance Amendment vide No. J-11015/267/2008-1411 {M) dtd, 28.12. 2015
6. | Enviranment Clearance Amendment vide Mo, F11015/267/2008-14.11 (M) dtd. 28.02. 2020

5ir / Madam,

Please tind enclosed herewith the compliance status repart of

granted by the Ministry of Envirenment, Forest and Climate Cha nge for the period October 2023 to March

2024; along with soft copy in a €D.

Hope

wou find this in arder.

Thanking you,

Your faithfully

"

. CED - IBY Apy,
(Kishore KuaBlan 71, I.lgja:m

CED . | Agucha Mipes
Coto: e Bhilwara (Ray,
1. In-Charge ( Zanal office) 4. Member Secretary
Central Pollutlon Control Board, Rajasthan Pollution Control Board
Vithal Market, Paryavaran Parisar , E-5, Arera Calony, 4 Institutional Area, halana Doogri,
Bhopal, - 462 016 (MP) laipur (Raj) -302004
3. The Regional officer
Rajasthan Pollution Control Board Regional Office,
1B, Arad Magar, Pannadhay Circle Mining Englneer Office Boad
(Near Telephone Exc.) Bhilwara-311001
Hindustan Zinc Limited
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HINDUSTAN ZINC LIMITED RAMPURA AGUCHA MINE

MoEF Environments| Clearance for Expansion of Rampura

Mining Project (from 5.00 to 6.15

Agucha Lead and Zine Opencast and

mTPA) and Beneficlation Capacity of Beneficiation

Fiantl[fﬂ:rm E.ﬂ_ﬂ to 6.50mTPA) Env cll_a:ara:nm Vide No. 4-11015/267/2008-1A.11 (M) Dtd 11,32.2p08
’ - - = t__m 7 T T

1

The project pmi;::-maﬂt.shall obtain Consent to |

Establish and Consent (o Operate from the
Rajasthan State Poliution Contral Baard and
effectively  implement all the conditions
stipulated therain

Consent to establish obtained from RSPCH,
Consent to Operate granted by RSPCH vide File
FCPM) /Bhilwara{Hurda) /2(1)/2019-2020 J7113-
7117 dated 28/02/2023 for mining activity,
RSPCB. Consent to Operate granted by RSPCB
vide File F[HDF}.-"BEti!wnra[Hur‘da],-"l{]].-"Iﬂl'ir
2024/1629-1631 dated  14/06/2023  for
Beneficiation plant ,  and  the conditions
stipulated are implementead.

The environmental clearance is subject to
approval of the State Land yse Department,
Government of Rajasthan for diversion of
agricultural land for Ron-agricultural use.

I

Land purchased within Mine Lease area and |
converted In name of HZL for mining.

The project proponent shall ensure that no
natural watercourse and/or water resources
shall be obstructed due to any mining
operations.

No natural watercourse or water resources are
ohstructed due to mining operations,

v

The top soll shall tém.purarilv be stored at
earmarked site(s} only and it should not he
kept unutilized for long. The tapsoll shall be
used for land reclamation and plantation,

Top soil utilized on waste dump for its
stabilization and plantation.

The over burden generated during the mining
operation shall be stacked at earmarked dump
site{s) only and it should not be kept active for
2 long peried of time and ts phase-wise
stabilization shall be carried out. The maximum
height of the dump should not excead 100m
having 5 terraces as recommended by the
Central Institute of Mining and Fuel Research,
Dhanbad. The recommendations made by the
Central Institute of Mining and Fuel Research,
Dhanbad shall be effectively implemented, The
over burden dump shall be scientifically
vegetated with suitable native Species to
prevent  erosion and surface run  off
Monitoring and management of rehabilitated
areas shall continue untll the vegetation
becomes self-sustaining. Compliance status
shall be submitted to the Ministry of
Environment & Forests and its Reglonal Office
iocated at Lucknow on six monthly basis

Amendment in this condition was granted in EC
vide letter No +11015/267/ 2008-1-A.11 (A1)
dated 22" August, 2014

The maximum height of the dump shall not
exceed 140 m (in two lifts of 20m each). Waste
dump vegetated phase manner.

Waste dump are covered by application of
Beotextiles.

Wi

The void left unfilled in an area of 25 ha shall
oe converted into water body. The higher
benches of excavated void/mining pit shall be

Will be complied during the mine closyure.
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 terraced and plantation done to stabilize the

slopes. The slope of higher benches shall be
made gentler, Peripheral fencing shall be
carried out along the excavated area.

Wil

Catch drains and siltation ponds of appropriate
site should be constructed to arrest silt and
sediment flows from mine working and over
burden dump. The water o collected should
be utilized for watering the mine area, roads,
green belt development ete, The drains should
be regularly  desilted particularly  after
monsoon and maintained properly.

Garland drain (size, gradient and length) shall
be constructed for both mine pit and over
burden dump and sump capacity should be
designed keeping 500 safety margin over and
above peak sudden ralnfall (based on 50 years
data) and maximum discharge in the area
adjeining the mine site. Sump capacity should
also provide adequate retention period to
allow  proper settling  of silt  matertal,
sedimentation pits should be constructed at
the corners of the garland drains and desilted
al regular intervals,

Garland drain of adequate size |s canstructed
along the waste dump toe & mining pit, along
with siltation pond that provides adeguate
retention time for settling of sifts and rain water
collection lined sumps of about 8.5 lakh cum.
The water coliected jc utilized for watering the
mine area, roads, green balt development etc
Annexure -Vl

i

Dimension of the retaining wall at the toe of
dump and OB benches within the mine to
check run-off and siltation chould be based on
the rain fall data,

The retaining wall at the toe of the 0B dump Is
constructed  along  with  garland  drain,
Annexure Vil

Ix

Regular monitoring of subsidence movement
on the surface over working area and impact
an  water  bodies/vegetation/ structures/
surrounding shall be continued il movement
téases completely. In caze of observation of
any high rate of subsidence movement,
appropriate measures shall be taken to avaid
loss of life and material, Cracks shall be
effectively plugged with ballast and clayey
soil/sultable material,

A comprehensive assessment and monitoring of
subsidence movement on the surface owver
working area is done by a dedicated team
comprising of Rock mechanic engineers. Thare
has been no subsidence or movement ok served,

All the mine entries shall be above the highest
flood level to avaid any anticipated flooding of
ming from the surface water during the rainy
Leason

The underground mine upéning s at 392 mRL |
against highest flood level at Agucha reservoir of
391 mRAL. Further, A peripheral bund s
constructed around the mine pit for protection
af the mine from flaoding due Lo rain water,

Kl

In areas where subsidence s anticipated in
shallow mineral occurrence, such areas be
identified and provided with garland drains to
ensure draining of water and avoid ingress of
the same in to the underground mine.

Mo subsidence is anticipated in the proposed
area. Garland drain is already constructed as 3
safety measure to avold ingress of watar into
underground mining.

i

The project authorities shall check the
possibility of existence of fault{s) before

. Mining activities are carried out as per Mine plan '

as approved by IBM,
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|de:i-d|ﬂg about the thickness of safe barrier
required to be maintained between the
working face and the water bodies, if any, in

Safety (DGMS), De-pillaring should also be
carried out after taking prior approval of the
DGMS,

cansultation with the Director General Mines & |

De-pillaring, if required shall be carried out after
priar approval of the DGMS.

®iii

wiw

The project proponent  shall carry  out
conditioning of the ore with water to mitigate
fugltive dust emission, without affecting flow
of ore in the are processing and handling areas.

Water sprinklers are installed on conveyer belts,
transfer points, and conditioning of ore is done
during crushing to mitigate fugitive dust.
Annexure- XXX

The effluent from the are beneficiation plant
shall be treated to conform to the prescribed
standards and the tailings slurry shall be
transported through a clased pipeline to the
tailing dam.

Tailings are being disposed through closed
pipeline to the earmarked Tailing dam after
necessary lime treatment. Annexure- AXAIV

=y

The decanted water from the tailing dam shall
be re-circulated and there should be zerp
discharge from the tailing dam. Acid mine
water, Il any, shall be neutralized and reused
within the plant.

Talling dam water is :nmpleteh-r reused In
pracess plant and zero discharge is maintained,
There is no acld mine drainage occurring in the
mine.

Plantation shall be raised in an area of 670.7ha
Including & green belt of adequate width by
planting the native species around ML area, OB
dump,  around tailing  dam,  around
bensficiation plant, roads eté. in consultation
with the local DFO / Agriculture Department; In
addition, the township area shall alsg be
adequately planted, The density of the trees
should be around 1500 plants per ha. Green
belt shall be developed all along the mine lease
area in a phased manner and shall be
completed within first five Years.

Green belt developed all along the acquired mine |
lease area. Progrescive plantation is being carried
out on waste dump benches avery year Seed
spreading and geotextile laying is also carried out
on waste dump slopes. As per SRSAC study
conducted based on Nov 2021 satellite imagery,
694103 Nos of plants are existing with in 348 Ha
area. Further FY 2022-23 and Fy 2023-24, 15000
and 23000 Mos saplings planted as gap Filling,
Currently 732103 Nos of plants are exiting in 348
Ha. Detailed SRSAC report attached as Annexure
AXKV. Plantation in remaming area will be
completed by dosure of mine. Additional
plantation has been done in 37.70 ha in the
Lewnship and along roadsides. Annexure —[X,

Regular water sprinkfing should be carried out
in critical areas prone to air pollution and
having high levels of sPM and RPM such as
haul rozd, loading, unloading and transfar
Polnts and other vulnerable areas. it should be
ensured that the Ambient Al Quality
parameters conform to the norms prescribed
by the Central Pollution Control Board In this
regard,

Water sprinkling is carried out by 4 Nos, of 40 kL
water sprinkler on Haul roads to mitigate air
pollution In mine area. Dust extraction system
and Water sprinkling nozzles are installed at the
crusher, transfer points and coarse stockpiles for
dust suppression. The parameters of Ambient Air
quality monitored are within the prescribed
norm of CPCB. Annexura-X

Wi

The project authority should Implement
suitable conservation measures to augment
ground  water resources |n the area in
consultation with the Regional Director,
Central Ground Water Board.

Till date 3 Nos. of anicuts have been con structed
for groundwater augmentation in consultation
with the CGWB. 4 anicults constructed In the
area under MISA. B.72 MCM groundwater
recharge work has been completed four blocks
of Bhilwara district. (Annexure --X1). Detalirgﬁ
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report shared in six monthly EC report of Oct-21 |
to Mar-22. Ref: HZL/RAJENV/MoEFRCC/2022-

| 23/463

Hix

|
Regular monitoring of ground water level and |
quality shall be carried out In and around the
project area (mine lease, beneficiation plant
and tailing dam) by establishing a network of
existing wells and installing new piezometers
during the gperation. The periodic monitoring
[iat least four times in a year- pre-monsoon
{April-May), monsoon {August), post-monsoon
{Movember) and winter [January); once In each
ceason)] shall be carried out in consultation
with the State Ground Water Board/Central
Ground Water Authority and the data thus
collected may be sent regularly to the Ministry
of Environment and Forests and its Regional
QOffice Lucknow, the Central Ground Water
Authority and the Regional Director, Central
Ground Water Board. If at any stage, it is
observed that the groundwater table is getting
depleted due to the mining activity; necessary
corrective measures shall be carried out,

Regular groundwater monltoring is being done |
by piezometers and wells outside and Inside the
lease area, Report enclosed as Annexure -|

5ix monthly reports are submitted to MoFEF &
CPCB. Quarterly report being sent to RSPCB,
CGWA and CGWE.

The project propenent shall ensure that na
additional water is drawn for the expansion
project. The additional requirement of water
will be met out of the water saved by adopting
Wwater conservalion measures,

No additional water is drawn. The additional
requirement of water If any in future will be met
out by water conservation measures.

Suitable rainwater harvesting measures on
long term basis shall be planned and
Implemented in consultation with the Regional
Director, Central Ground Water Board.

Various rainwater-harvesting measures are
implemented including the construction of
ralinwater collection pond of about 1.5 Lakh cum
in the township, collection sumps of 85 lakh
CuM capacity to collect and reuse the rain.
Annexure Xl|

il

Regular mnnitt;.ring of groundwater gquality
around the talling dam shall be carried out in
cansultation with Central Ground Water
Authority and records maintained, It shall be
ensured that the groundwater quality is not
adversely affected due to the project

‘Groundwater quality is rEgﬂ.Iarhr monitored |

around the tailing dam through piezometers
within ML area and wells inside as well as
cutside the lease area. The groundwater quality
report is being submitted to MoEF, CPCB RSPCA,
CGWA and CGWE on regular basis.

wuiil

Groundwater and surface water In and around
the mine shall be regularly monitored at
strategic locations for heavy metals such as Ni,
Co;, Cu, Zn and Cd. The monitoring stations
shall be established in consultation with the |
Regional Director, Central Ground Water Board
and State Poliution Control Board

Ground and surface water is regularly monitoring
for heavy metals, Report enclosed as In point no
.

L

Vehicular emissions should be kept under
contrel and regularly monitored. Measures
shall be taken for maintenance of vehicles used

in_mining operations and in transportation of

Periodic preventive maintenance of vehicles is
part of our operations. All the trucks are covered
with  tarpaulin  while transportation of
concentrates to the smelters and no overloading
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mineral, The vehicles should be coverad with a3 |
tarpaulin and shall not be overloaded

is allowed. Annexure -XilI |

L EAT

Blasting operation should be carried out only
during the daytime, Controlled blasting should
be practiced. The mitigative measures for
contral of ground vibrations and to arrest fly
rocks and boulders should be implemented

| by DGMS,

Blasting operation is carried out with various |
mitigation measures as per DGMS guidelines to
ensure the fly rocks are arrested. The vibrations
monitored are well within the prescribied limits

v

Drills. shall either be operated with dust
extractors or equipped with water injection
system

Wet drilling system is adopted.

vl

Digital processing of the entire lease area wsing
remote sensing technigue should be done
regularly once in three years for manltoring
land use pattern and report submitted to
Ministry of Envirenment and Forests and its
Regional Office, Lucknow

Noted. The land use & land cover change study
carried outin 2023, Copy attached. Annexure-X[v

il

The talling dam shall be lined by LDPE lining an
the sides as the height of the dam is raised.
The ultimate height of the dam shall be
maintained to 51m and provided with garland
drains. The disaster management plan for |
tailing dam shall be prepared and implemented

The sides of the tailing dam are fined with HOPE,
As per |etter No. Environment Clearance
Amendment vide No. J-11015/267/2008-18.11 (M)
dtd. 28.02, 2020 uhimate height shall be 7am,
The present height of tailing dam is 60 meter, |
Garfand drains are constructed around the tailing
pond with pumping arrangement to collect any
seepage and rainwater runoff back to tailing
pond. Disaster management plan for the tailing |
pond is prepared and Implemented. An nexure XV

| MEIR

The recommendations of the study report of
WEERI, Magpur on pollution vulnerability of
aquifer shall be effectively implemented and
actian taken report submitted to the Ministry
and Its Regional Office; Lucknow on six monthly
basis

Complied on the recommendations of NEERI |.e,
network of piezometer established and report
submitted on six monthly basis. Report enclosed
as point no xix.

¥y

The project proponent shall regularly analyse
the waste generated from the mining (at least
once a year| for heavy metals such as Ni, Co,
Cu, Pb, Zn and Cd and the data thus collected
may be sent regularly to Ministry of
Environment and Forests and  its Reglonal
Office; Lucknow, It should be ensured that the
parameters conform to the prescribed norms

Belng analyzed and report is submitted on six
maonthly basis, Annexure I

The recommendations of the study report on
blood lead levels of children to monitor levels
of lead in human system carried out by
Mational Institute of Occupational Health,
Ahemdabad shall be effectively implement and
action taken report submitted to the Ministry
and its Regional Office, Lucknow on stk monthly
basis.

As recommended by the NIOH, regular health
checkups are carried out for the mine personnel
and regular health checkup organized In nearby
villages to keep a track of the health status.
Annexure XX

i

Pre-placement medical examination and
penodical medical examination of the workers
engaged In the project shall be carried out and |

Pre-placement  medical examination and
perlodical medical examination of the employees
are being carried out at regular interval as per |
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records maintained. For the purpose, schedule
of health examination of the workers should be
drawn and followed accordingly

the Mine Act.

Kxxin

' Sewage treatment plant shall be installed for

the colony. ETP shall also be provided for the
workshop and the wastewater generated
during mining operation

Sewage treatment plant of 425 KD capac}rw In
colony and 300 KLD in mine area operating
efficiently. Oil & Grease Traps Installed and water
reused in process. Annexure XV|

i

Provision shall be made for the housing of
construction labour within the site with all
necessary Infrastructure and facilities such as
fuel for cooking, mobile toilets, mobile STR, safe
drinking water, medical health care, eréche ste.
The housing may be in the form of temporary
Structures to be removed after the completion
of the project

Mo construction labour housing is proposed in
mining area. However, the sanitation and
drinking water facility is provided to the workers,
working at site.

MKW

Acid mine water, If any, has to be treated and
disposed of after conforming to the standard
prescribed by the competent authority

Mo acid mine water penerated & mine pit water
is used In priocess plant.

wxxvl

e ]

The ¢ritical parameters such a3 RSPM
(Particulate matter with size less than 10pm

| Le, PMip and with size less than 2.5um ie.,
PMzs), NOX in the ambient air within the |

impact zone, peak particle velocity at 300m
distance or within the nearest habitation,
whichever is closer shall be monitored
periodically . Further, quality of discharged
water shall also be monitored [(TDS, DO, PH
and Total Suspended Solids (T55)]. The
monitared data shall be uploaded on the
webslte of the company as well as displayed on
# display board at the project site at a suitable
location near the main gate of the Company In
public demain. The circular Mo,  J-
Eﬂﬂliflﬁlﬂﬂﬁ-m.lrlm:l dated 271.05,2009
issued by Ministry of Environment and Forests,
which is available on the website of the
Ministry  www.envfor.nic.in - shall also be
referred in this regard for its compliance

Monitoring of Ambient air at 3 locatlons inside
mine and 3 locations outside the mine area Is
regularly carried out. Monitoring report s
enclosed as Annexure .

Peak Particle velocity of blast vibration is being
monitored for every blast & records are
rmaintained, No effluent, treated or untreated, is
discharged outside the project area as Zero
discharge is maintained at all times. Monitoring
data are displayed at Main Gate.

Annaxure XL

vl

A Final Mine Closure Plan along with details of
Corpus Fund should be submitted to the
Ministry of Environment & Forests 5 years in
advance of final mine closure for approval

A Final Mine Closure Plan along with details of
Corpus Fund will be submitted to the Ministry of
Environment & Forests S5 years in advance of
final mine closure for approval.

Zine Limiced
Rampura Agucha Mines

PO - Agucha
Distr. - thlwar:l: ?Eﬁl.’ ?




HINDUSTAN ZINC LIMITEDRAMPURA AGUCHA MINE

MoEF Environmental Clearance Compliance to amendment in EC vide letter No J-
11015/267/2008-1-A.11 (M) dated 5 March, 2012

In the énviranment clearance letter dated 11th
December, 2009, in para number 1, the words
"The mineral will be transported through the
road.” will be substituted by the words “The
mineral will be transported thraugh the rafl”.

o -

Amendments granted by MoEF vide ﬁemr dated
28.12.2015 "The mineral will be transported both
through road and rall". Railway line commissioned but
not pperative,

their policy towards Corporate Environment
Responsibility which should inter alia provide
fur (i) Standard operating process / process to
bring into focus any infringement [ deviation /
violation of the enviranmental or forest norms
{ conditlons, (i} Hierarchical system or
administrative order of the company to deal
with the environmental issues and for ensuring
compiiance with the EC conditions and (iii)
system aof reporting of non compliance s /
violatlons of environmental norms 1o the Board
of Directors of the company and / or
shareholders or stakeholders,

IREN All the reguisite prior clearance fram the | All the requisite prior clearance from the concarmed
concerned authorities, as may be applicable to | autharities, as may be applicable to such project shall
such project shall be obtaimed and the | be abtained and the conditions, if any, stipulated there
condltions; i any, stipulated there under shall | under shall be effectively implemented.
be effectively implemented. _

il (b} The project affected people whose land will be | Compensation given to land owners done by RICO,
acquired for laying of the rallway track shall be | GOR as per the norms,
compensated as per the National / State Palicy
in this regard. . .

| 1 {e) The company shafl submit within 3 months | Policy towards Corporate Environment Responsibility

enclosed,

Luﬂ

CEOD - IBU .lgm:hl
Hindustan Zinc Limited
Rampura Agucha Mines
PO - Agucha

Dviste. - Bhilwara (Raj.)
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HINDUSTAN ZINC LIMITED RAMPURA AGUCHA MINE
MoEF Environmental Clearance Compliance to amendment in condition no (v) In EC vide letter

— e

—

No 1-11015,-"15?,.’:11:134-1&.“ (M) dated 22" August, 2014

Open crack, whenever dmrelupﬂd in the
partially consolidated new dump mass, should be
consalidated with proper filling/ leveling with the
help of dezer/ compactors.

In such case, we shall consolidate with
proper filling/ leveling with the help of
dozer,

il

Dump foendation preparatl;ﬁﬁ should be done by
excavaling and removing soil before dumping, to
improve the frictional resistance at the base of
dump. It should be filled with over burden
containing stones.

Complied mining rock waste dump on
exiting waste dump.

iid

There should not be any dumping in pool water or
on slushy ground.

Mo dumping is done in water poaled / slushy
ground

Eil.f

Discontinuous dumping should be avoided to

' check water accumulation between two isolated

dumps,

Dumping is done at a single earmarked area.

Durlng rainy season, an officer should be deputed
o go In and around the dump site every moming
to see the effectiveness of drain. If any blockage is
observed, immediately steps should be taken to
make it effective.

Mining officer is always deputed during
rainy season to ensure smooth fow of
runoff water.

i

The dump should be surveyed periodically to
produce up-to-date and accurate dump geometry.

Wi

The slope and stability monitoring by Radar
should be done and its report should be sent to

_ MoEF and Its Regional Office every six — months.

Survey team survey the dump once in a
month to produce up-to-date and accurate
dump geometry.

Stability monitoring by Radar

enclased as Annexura Vil

Report

Wil

- The dump design should be reviewed by CIMFR or

any other scientific agency after reaching dump
height of 120m and its report sent to MoEF and
its Regional office.

Complied. Waste dump design and slope
stahility is being reviewed yearly by CIMFR
and report being submitted to MoEF
Regional Office. Latest report is attached as
Annexure XXI. Recommendations of current
3 quarters also attached.

Waste dump has to be managed as per the
guidelines of DGMS and quarterly monitoring
report to be submitted to DGMS and regional
office

Waste dump is being managed as p&:" the
DGMS guidelines and quarterly manitoring
report shall be submitted to DGMS and
regional office.

On  stabilized ﬂumps. more species such as
Pongamia, Bombax celba, Tamarind, Arjun,
Gravillea robusta and Amla to be planted,

Plantation of Pongamia, Bombax ceiba,
Tamarind, Arjun, Gravillea robusta, Amla
and other species has hbeen done on
stabilized dumps.
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The Radar monitoring system should satisfactarily
sub- sérve the dual objectives viz.(a) Investigative
monitoring to provide an understanding of the
slope behavior over time and typical response to
external events (e.g. Precipitation and seasonal
fluctuations) and (b). Predictive Monitoring: To
provide @ warning of a change in behavior,
enabling the possibility of limiting or intervening

to prevent hazardous sliding: The data so

analyzed should be provided with reference to
the above.

The analyzed data is enclosed Annexure -
VI

xli

Paved drains are to be provided to protect the
slope surface agasinst rain-cuts and seepage

and surface water to the bottom of the dump,
Constant vigilance on the condition of dumps with
special reference to accumulation of water and
development of cracks.

vigilance shall be given on the dump
during rains to make a safe way to discharge top | condition with special reference to water
accumulation and development of cracks.

Paved drains are provided. Constant

xii

Regular I';'anlitnr'ing of above mentioned specific
conditions shall be included in the monitaring
plan and report submitted to the Ministry of
Enviranment, Forest and Climate Change and its
Reglonal Office located at Lucknow on six monthly
basis.

-Hegular manitoring of the above mentlon

conditions. conducted and report s
enclosed. Annexure - XK.
- Recommendations of current quarters also
attached.

CED - 1BU a
Hindustan Zinc Limited
Hampura Agucha Mines
MO - Agucha

Distl - Bhilwiara (Raj.)
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HINDUSTAN ZINC LIMITED, RAMPURA AGUCHA MINE
MoEF Environmental Clearance Compliance to amendment in EC vide letter No. 1-11005/267/2008-1-4-11 {M)
dated 28" February , 2020

PP shall ensure that the recommendation
provided in study canducted by Indian Institute
of Stience, Bangalore shall be complied for
Increasing the height of the tailing dam.

S thrae

Height raising of the tailing dam is done as per the
recommendations of Indian Institute of Science,
Bangalore study.

The risk arising due to surface runoff during
rainy season or otherwise, from the tailing
areafheap, shall be assessed on regular basis
and corrective measures shall be undertaken
and reported to SPCEs.

Tailing Dam is always having freeboard and there |5
no risk of surface runoff from the area.

PP shall engage suitable agency for conducting
subsidence study for increasing the depth of
working from 1000 mbgl to 1500mbg. The
report shall be submitted to Ministry within 6
months,

Study conducted by Central Institute of Mining &
Fuel Research (CSIR- CIMFER).Copy of the study
repart “Numerical Modelling Studies for Subsidence
predication at Rampura Agucha Ming, HIL" is

submitted vide letter No. HZL/RAM/ENV/2020-
2021/789 dated 28.08.2020.
Report cover page — XXXl

Mo waste to be transported outside the mining
lease area.

This Enviranmantal Clearance (EC) ts subject to
orders/ judgment of Hon'ble Supreme Court of
tndia, Hon'ble High Court, Hon'ble NGT and any
other Court of Law, Common Cause Conditions
as may be applicable.

Mo waste is transported outside the lease area, If
required to be done In future, necessary approvals
will be taken.

All  applicable orders/ and
complied.

The Project Proponent complies with all the
statutery requirements and judgment of
Hon'ble Supreme Court dated 2nd August, 2017
n Writ Petition (Civil) No. 114 of 2014 in
matter of Commeon Cause versus Union of India
& Ors before commencing the mining
oparations.

Till date no liability raised by state government. If
ralsed any In future, same will be complied.

The State Government concerned shall ensure
that mining operation shall not be commenced
till the entire compensation levied, if any, for
illegal mining paid by the Project Proponent
through their respective Department of Mining
& Geology in strict compliance of Judgment of
Han'ble Supreme Court dated 2 August, 2017
In Wit Petition (Civil) No, 114 of 2014 in matter
of Common Cause versus Union of India &Ors,

Till date no llability raised by state government, If
raised any In future, same will be complied.

This Envirenmental Clearance shall become

Mot Applicable for our operaticns.
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operational only after receiving formal NBWL
Clearance from MoEF&CC subsequent to the
recommendations of the Standing Committee
of Mational Board for Wildlife, if applicable to
the Project.

il

5 This Environmental Clearance shall become | Forest clearance not applicable as there Is no forest
operational only after receiving formal Forest | land in Mine Lease ares.
Clearance (FC} under the provision of Forast
Conservation Act, 1980, If applicable to the
Project. B B

& Project Preponent {PP) shall obtain Consent to | Consent to Establish was granted by RSPCB vide
Operate after grant of EC and effectively | letter NMo. FiMines)/Bhilwara{Hurda)/1{1)2009-
Implement all the conditions stipulated therein. | 2010/4792 dtd 21/01/2010 (Copy attached as
The mining activity shall not commence priar to | Annexure - XXX)). Consent ta Operate granted by |
obtaining Consent to Establish/ Consent to | RSPCB vide File F{CEM)/Bhilwara(Hurda)/2[1)/2019-
Operate from the concerned State Pollution | 2020/7113-7117 dated 28/02/2023 for mining
Control Board/Committees. activity. RSPCB. Conzent to Operate granted by

RSPCB vidé File F(HDF)/Bhilwara(Hurda)/1{1)/2023-

2024/1629-1631 dated 14/06/2023 for Beneficiation

plant , and the conditions  stipulated are

Implemented, (Copies attached as Annexure -XXX01 ) |
There is no requirement of obtaining CTE & CTO

afresh as this is an amendment In existing EC.

7 The PP shall adhere to the provision of the | Adherence to all provisions of Mines Act, MMDR Act
Mines Act, 1952, Mines and Mineral | and circulars of DGMS & IBM is ensured,
{Development & Regulation), Act, 2015 and
rules & regulations made there under. PP shall
adhere fto wvarious circulars issued by
Directorate General Mines Safety (DGMS) and
Indian Bureau of Mines from time to time.

8 The Project Proponent shall obtain consents | All the land |s owned by HZL. Operations were
from all the concerned land owners, before | started in the year 1991,

' start of mining operations, as per the provisions
of MMDR Act, 1957 and rules made there under
in respect of lands which are not owned by it

9 The Pmi]!}:t Proponent shall follow the | Ne village and Habitation are part of mining lease
mitigation measures provided in MoEF&CC's | area.

Office Memarandum No. Z-11013/57/2014-14.
Il (M), dated 29" October, 2014, titled "Impact
of mining activities on Habitations-lssues
related to the mining Projects wherein
Habitations and villages are the part of mine
lease areas or Habitations and villages are
_____ | surrounded by the mine lease area"
10 The Project Proponent shall obtain necessary | Permission for mine dewatering Issued by CGWA

prior permission of the competent authorities

vide NOC MNo. CGWA/NOC/MIN/REN/2/2022/7143 |
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for drawl of requisite quantity of surface water
and from CGWA for withdrawal of ground
water for the project.

valid till 07.07.2024. (Annexure XXIVL.NOC of water
withdrawal from Banas radial well has been
renewed vida fi.
COWA/NOC/MIN/REN,/3/2023/7399 same is valld 1l
07/07/2024 [Annexure XXV).

| 131

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

Copy of EC letter was submitted to Panchayat in
2009,

12.

State Pollution Euntrc{I"EnardfCummittEﬂ shall
be responsible for display of this EC letter at its
Regional office, District Industries Centre and
Collector's office/ Tehsildar's Office for 30 days.

azx

Capy is marked to Rajasthan State Pollution Control
Board,

The Project Authorities should widely advertise
about the grant of this EC letter by printing the
same in at least two local newspapers, one of
which shall be In vernacular language of the
concerned area. The advertisement shall be
done within 7 days of the Issue of the clearance
letter mentioning that the instant project has |
been accorded EC and copy of the EC letter is
avallable with the State Pollution Contral
Board/Committee and web site of the Ministry
of Environment, Forest and Climate Change
(wiww.partvesh.nicin},. A  copy of the
advertisement may be forwarded 1o the
concerned MoEFCC  Regional Office for
compliance and record.

Copy of the advertisement was sent to MoEF &CC, .'
Lucknow wvide letter No HZL/RAM/Env/Exp/2009
Advertised in two News papers on 03.01.2010,

14

The Project Proponent shall inform  the
MoEF&CT for any change in ownership of the
mining |ezase. In case there is any change in
ownership or mining lease is transferred than
mining operation shall only be carried out after
transfer of EC as per provisions of the para 11
of ElA Matification, 2006 as amended from time
io time,

Will inform as per EIA notification In case of any
change in ownership or transfer of the mining lease.

15

In purswant to Ministry's O.M. No 22-34/2018-
1Al dated 16.01.2020 to comply with the
direction made by Hon'ble Supreme Court on
8.01.2020 In W.P. {Civil) No 114/2014 in the
matter Common Cauvse vs Union of India, the
mining lease holder shall after ceasing mining
operations, undertake re-grassing the mining
area and any other area which may have been
disturbed due to other mining

activities and restore the fand to a condition
which is fit for growth of fodder, flora, fauna |

Reclamation is carried out progressively for growth |
of flora and fauna.
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The Project Proponent shall install a minimum
of 3 (three) online Ambient Alr Quality
Monitoring Stations with 1 {one) in upwind and

term climatological data about wind direction
such that an angle of 120" is made between the
monitofing locations to monitor  critical
parameters, relevant for mining operations, of
alr pollution viz. PM10, PM2.5, NO2, CO and 502
etc. as per the methodology mentioned in

=3

transportation and use of heavy machinery in
the impact zone, The ambient air quality shall
also be monitored at prominent places like
office building, canteen etc. as per the site
condition  to ascertain  the exposure
characteristics at specific places. The above
datz shall be digitally displayed within 03
manths in front of the maln Gate of the mine
site,

£ (two) in downwind direction based on long |

MNAAQS Notification No. B-29016/20/30/PCI/1, |
dated 18.11.2005 covering the aspects of |

Three Online Amblent Air Quality Monitoring
Stations are in place, 1 in upwind and 2 in downwind
direction.

Six Ambient alr monitoring locations, three each in
core and buffer zone each are selected In
consultation with the SPCB. AAQ monitoring s
carried out every fortnightly

Data digitally displayed at main gate. Attached as
Annexure-¥xX\I,

17

—_—

Effective safeguard measures for prevention of
dust generation and subsequent suppression
{like regular water sprinkiing, metalled road
construction etc.) shall

be carried out In areas prone to air pollution
wherein high levels of PM 10 and PM25 are
evident such as haul road, loading and
unloading point and transfer points. The
Fugitive dust emissions from all sources shall be
regularly controlled by installation of required
equipment's/ machinerles and preventive
maintenance. Use of suitable water-soluble
chemical dust suppressing agents may be
explored for better effectiveness of dust
control system. It shall be ensured that air
pollution level conform to the standards
prescribed by the MoEFCC/ Central Pollution

Water sprinkling is carried out by 4 Nos. of 40 KL |

water sprinkler on Haul roads to mitigate air |
pollutien In mine area Annexure-¥. Dust extraction

system and Water sprinkling nozzles are installed at

the crushers, transfer points and coarse stockpiles

for dust suppression. Industrial roads are cleaned by

using Truck mounted wvacuum road Sweepers.

(Annexure-XXll} The parameters of Ambient Air

quality monitored are within the prescribed norm of

CPCB.

18

ik

Euntr!:ﬂ Bnnn:l.l . _
Wa 'menitoring and preservation

In case;, immediate mining scheme envisages
intersection of ground water table, then

Environmental Clearance shall become
operational eonly after receiving formal
clearance from CGWA, In case, mining

operation invalves intersection of ground water
tablie at a later stage, then PP shall ensure that
prior approval from CGWA and MoEFCC is in

place before such mining operations, The_l

Permission for mine dewatering issued by CGWA
vide NOC MNo. CGWA/NOC/MIN/REN/2/2022/7143
valid till 07.07.2024. (Annoxure XXIVL NOC of water
withdrawal from Banas radial well has been
renewed vide no.
CEWA/NOC/MIN/REN/3/2023/7359 same is valid till
07/07/2024 (Annekure XXV).
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permission for Intersection of ground water
table shall essentially be based on detalled
hydro-geological study of the area.

13

Regular monitoring of the flow rate of the
springs and perennial nallahs flowing in and
around the mine lease shall be carried out and
records maintain, The natural water bodies and
or streams which are flowing in an around the
village, should not be disturbed. The Water
Table should be nurtured so as not to go down
below the pre-mining period. In case of any
water scarcity In the area, the Project
Praponent has to provide water to the villagers
For their use. A provision for regular monltoring
of water table in open dug wall located in
village should be incorporated to ascertain the

| impact of mining over ground water table. The

Report on changes in Ground water level and
guality shall be submitted on six-monthly basis
o the Regional Office of the Ministry, CGWA
and State Groundwater Department/ State
Pollution Control Board.

There Is no perennial nallahs in and arcund mine
lease. Not disturbed any village's natural water
bodies or streams.

Regular water monitoring carried out for open disg
well / piezometers near mining area and water level
and water quality report Quarterly to CGWA, GCWB
& State Pollution Control Board.,

Drinking water is provided to the nearby villages

through tankers.

Report Submitted to MoEFECC on six monthly basis.

Attached as Annexure —| -

20

Project Proponent shall regularly monitor and
miaintain records w.r.t. ground water level and
quality in and around the mine lease by
establishing a network of existing wells as well
@5 few piezo-meter installations during the
mining

operation in consultation with Central Ground
Water Authority/ State Ground Water
Department. The Report on changes in Ground
water level and quality shall be submitted on
six-monthly basis to the Reglonal Office of the
Ministry, CGWA  and State  Groundwater
Department/ State Pollution Cantrol Board

Ground water |evel and water quality monitoring
done regular basis and report submitted to CGWA,
State Pollution Control Board and MoEF&CC on
guarterly basis and six- monthly basis.

21

The Project Proponent shall undertake regular
monitaring of natural water course/ water
resources/ springs and perennial nallahs
existing/ Mlowing in and around the mine lease
and malintain its records. The project
proponent shall undertake regular monitoring
of water quality upstream and downstream of
water bodies passing within and nearby/
adjacent to the mine lease and maintain its
records, Sufficient number of gullies shall be
provided at appropriate places within the lease
for management of water, PP shall carryout
regular monitoring w.r.t. pH and included the
same in monitonng plan, The parameters to be
monitored shall include thelr water gquality vis-
a-vis sultabifity for usage as per CPCB criteria

There Is no perennial nallahs in and around mine

lease.

Regular Monitoring of natural waler resources

around mining lease is carried aut,

Regular water monitoring carried out for open dug

well / piezometers near mining area and water level |
and water quality report Quarterly to CGWA, GEWEB
& State Pollution Control Board, {Annexure- 1 (1, 2 &
3.

_ .
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and flow rate. it shall be ensured that no
obstruction and/ or alteration be made to
water bodies during mining operations without
Justification and prior approval of MoEFCC. The
manitoring of water courses/ bodies existing In
lease area shall be carried out four times in 2
year viz. pre- monsoon (April-May), monsoon
{August), post-monsoon  [November] and
winter (January) and the record of monitored
data may be semt regularly to Ministry of
Environment, Forest and Climate Change and
its Regional  Office, Central Ground Water
Authority and Regional Director, Central
Ground Water Board, State Pollution Control
Board and Central Pollution Control Board.
Clearly showing the trend analysis on  six-
- manthly basis.

22

mining operations which include Chemical
Cxygen Demand (COD) In minas run-off; acid
mine drainage and metal contamination In
runoft shall be monitored along with Total
suspended Solids (TDS), Dissolved Oxygen (DO),
pH and Total Suspended Solids (T55). The
monitored data shall be uploaded on the
website of the company as well as displayed at
the project site in public domain, on a display
board, at a suitable location near the main gate
of the Company. The circular No. 1- 20012/1
/2006-1A. |l (M) dated 27.05.2009 issued by
Minlstry of Environment, Forest and Climate
Change may also be referred in this regard,

Cluality of anutel:I. water generated from

Water generated from mining operations is utilized
in  Beneficlation Plant and zero discharge is
malntained. There is no acid mine drainage
occurring  in the mine. Garland drains  are
constructed around the talling dam and waste dump
with collection sumps.

23

Project Proponent shall plan, develop and
implement rainwater harvesting measures on
long term basis to augment ground water
resources in the area In consultation with
Central Ground ‘Water Board/ State
Groundwater Department. A report on amount
of water recharged needs to be submitted to
Regional Office MoEFCC annually,

Garland drains are constructed areund the tarli'nE dam
and waste dump with collection sumps of 8.5 lakh Cubd
capacily to collect and reuse the rain water. Collection
pond of 1.5 lakh CuM has been constructed in the
township. 3 Nos, of anicuts have been constructed for
groundwater audgmentation in  consultation with
CGWB. 4 anicults constructed in the area under MISA.
8.7 MCM groundwater recharge work has been
completed in four blocks of Bhilwara district.

24

25

Industrial waste water {workshop and waste
water from the mine} should be properly

notified standards prescribed from time to
tme, The standards shall be preseribed through
Consent to Operate (CTO) issued by concerned
State Pollution Control Board (SPCB), The
workshop effluent shall be treated after its
initial passage through Oil and grease trap

carried out and measure for reducing the

collected and treated so as to conform to the |

No waste water generation from mining. Water
generated during mining intersection Is used in
sprinkling and beneficiation process. Water from
tailing dam is recycled back to the Beneficiation
Plant and zero discharge is maintained. Annexure-V.
Qil & Grease traps are installed near work shop and
water reused In beneficiation process. Annexure
Xvin

The water balance/water auditing shall be

Water balance attached as annexure XXV
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consumption of water shall be taken up and
reported to the Regional Office of the
MoEF&ECC and  State Pollution Control

Buardﬂ:nrn mittes,

.Llhl-i-.l-'!--l bttt Hu‘l-l-im g

lIlIL“l"‘"_. ” 1 (1l or

onitc

The peak particle -.rernclw at 500m distance ar] PEah particle velocity .muniturirl-g.'. done as per

within the nearest habitation, whichover is
closer shall be monitored periodically as per
applicable DGMS guldelines

Euidelines, Annexure-XXII

27

The illumination and sound at night at project
sites disturb the villages in respect of both
human and animal population. Consequent
sleeping disorders and stress may affect the
health in the villages located close to mining
operations. Habitations have a right for
darkness and minimal noise levels at night. PPs
must ensure that the blological clock of the
villages is not disturbed: by orlenting the
floodlights/ masks away from the villagers and
keeping the noise levels well within the

Lights ‘are installed in a manner so0 that no
disturbance to the villagers. Noise levels are also
within prescribed limits. Annexure- IV

28

prescribed limits for day / night hours.

The Project Proponent shall take measures for
control of noise levels below 85 dBA in the
work environment. The workers engaged in
operations of HEMM, etc, should be provided
with ear plugs /muffs. All parsonnel including
laborers working in dusty areas shall be
provided with protective respiratory devices
along with adequate training, awareness and
information on safety and health

aspects. The PP shall be held responsible in
case it has been found that workers/ personals/
laborers are  working  without personal
protective eq “Emﬂ'nt

PPEs llke ear plugs / muffs, dust masks, safety
eoggles, safety shoes etc. provided to all workers/
persanals/ laborers. Adeguate trainings provided to
all concerned and toolbox talks are carried out
before starting work, Moise manitering done as per
guldeline report attached as per Annexurs —|y

VMiniegpln

—=—

29

The Project Proponent shall adhere to the
working parameters of mining plan which was

submitted at the time of EC appraisal wherein !

vear-wise plan was mentioned for total
extavation i.e. quantum of mineral, waste, over
burden, Inter burden and top soll etc. No
change in basic mining proposal like mining
technology, total excavation, mineral & waste
production, lease area and scope of working
(viz. method of mining, overburden & dump
management , OB & dump mining, mineral
transportation mode, ultimate depth of mining
etc.) shall not be carried out without prior
approval of the Ministry of Environment, Forest
and Climate Change, which entail adverse
environmental Impacts, even if it is a part of

Working as per mining plan. There is no changes in
mining technology scope of wark, method of mining,
overburden & dump management, OB & dump
mining, mineral transportation mode, ultimate
depth of mining.

As per the latest MoEF&CC OM. No. 22-44/2018-
1A dated 14.05.2020, production will not be
extended beyond EC approved quantity.
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2pproved mining plan modified after grant of
EC or granted by State Govt. in the form to

short Term Permit {STP), Query license or any
other name.

30

The Project Proponent shall get the Final Mine
Closure Plan along with Financial Assurance
approved from Indian Bureau of
Mines/Department of Mining & Geology as
required under the Provision of the MMDR Act,
1957 and Rules/ Guidelines made there under,
A copy of approved final mine closure plan shall
be submitted within 2 months of the approval
of the same from the competent authority to
the concerned Regional Office of the Ministry
of Environment, Forest and Climate Change far
record and verification.

Progressive Mine Closure Plan Is part of approved |
Mining Plan. Final Mine Closure Plan along with
detalls of Corpus Fund will be got approved from
IBM and copy of the same will be submitted to
MoEF&CC well in advance of final mine closure,

a1

The land-use of the mine lease area at various
stages of mining scheme as well as at the end-
of-life: shall be governed as per the approved
fining Plan. The excavation vis-a-vis backfilling
in the mine lease area and corresponding
afforestation to be raised in the reclaimed area
shall be governed as per approved mining plan,
PP shall ensure the monitoring and
management of rehabilitated areas untll the
vegetation becomes self-sustalning, The

compliance status shall be submitted half-

yvearly to the MoEFCC and its concerned
Regional Office.

Land use of mine lease area, excavation and
afforestation and reclamation are done as per
approved mining plan,

32

The Overburden (OB) generated during the
mining operations shall be stacked at
earmarked OB dump site{s) enly and it should
not be kept active for a long period of time. The
physical parameters of the OB dumps like
height, width and angle of slope shall be
governéd as per the approved Mining Plan as
per the guidelines/circulars issued by D.G.M.S
w.r.t. safety in mining operations shall be
strictly adhered to maintain the stability of top
s0ilfOB dumps. The topsoll shall be used for
land reclamation and plantation.

Overburden burden is stacked at earmarked Waste
Dumnp  site, Physical parameters maintain as per
mining plan and DGMS guidelines and circulars.

The topsoll is used for land reclamation and
plantation. In current FY there is no top soil
generation.

33

The reject/waste generated during the mining
aperations shall be stacked at earmarked waste
dump site{s} only, The physical parameters of
the waste dumps like height, width and angle
of slope shall be governed as per the approved
Mining Plan as per the pguidelines/circulars
Issued by DGMS w.rt. safety in mining
operations shall be strictly adhered to maintain
the stability of waste dumps.

Overburden hung_l'en is stacked at earmarked Waste
Dump site. Physical parameters maintain as per
mining plan and DGMS guidelines and circulars.
stabllity monitoring by Radar Report enclosed as
Annexure V||
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34

The reclamation of waste dump sites shall be
gone in scientific manner as per the Approved
Mining Plan cum Progressive Mine Closure
Plan.

Reclamation of waste dump site as per mining plan. |

| 35

| The slope of dumps shall be vegetated in

scientific manner with suitable native species to
maintain the slope stability, prevent erosion
and surface run off. The selection of local
spedes regulates local climatic parameters and
help in adaptation of plant species to the
microclimate. The gullies formed on slopes
should be adequately taken care of as it
impacts the overall stability of dumps. The
dump mass should be consolidated with the
help of dozer/ compactors thereby ensuring
proper filling/ leveling of dump mass. In critical
areas, use of geo textiles/ gee-membranes [
clay liners / Bentonite etc. shall be undertaken
for stabilization of the dump.

Slopes of waste dumps are stabilized and vegetated

in scientific manner using geotextile and with native

and arid zone seeds (like Acocio nitolica Ziziphus
Jojoba ,Prosopis  cineraria, Alkgnna  Tinctoria, |

Copparis decidug, Gundi, Solvodorgpersica spread |

on waste dump slopes. Aloe Vera and Vetlver grass
planted during laying of geatextiles
Annexure XXV

EL

The Project Proponent shall carry out slope
stability study In case the dump helght is more
than 30 meters, The slope stability report shall
be submitted to concerned regional office of
MoEF&CC.

Waste dump design and slope st.ihiiity Is belng
reviewed vyearly by CIMFR and report being
submitted to MoEFSCC Regional Office. Latest
repart enclosed as Annexure XX

37

Catch drains, settling tanks and siltation ponds
ol appropriate size shall be constructed around
the mine working, mineral yards and Top
Soil/OB/Waste dumps to prevent run off of
water and NMlow of sediments directly Into the
water bodies (Mallah/ River/ Pond etc.). The
collected water should be utilized for watering
the mine area, roads, green belt development,
plantation etc. The drains/ sedimentation
sumps etc. shall be de-silted regularly,
particularly after monsoon season, and
maintained properly

Garland drains of adequate size are constructed
along the waste dump toe & mining pit, along with
lined collection sumps of about 85 lakh CuM . The
water collected is utilized for various purposes. De-
silting sump and drains are de-silted on regular
basis. Annexure =Vl

Check dams of appropriate size, gradient and
length shall be constructed around mine pit
and OB dbmps to prevent storm run-off and
sediment flow into adjoining water bodies. A
safety margin of 50% shall be kept for designing
of sumg structures over and above peak rainfall
(based on 50 years data) and maximum
discharge In the mine and its adjoining area
which shall alse help In providing adequate
ratention time period thereby allowing proper
settling of sediments/ sit material. The
sedimentation plts/ sumps shall be constructed
#1 the corners of the garland drains.

35

The top soil, if any, shall temporarily be stored
at earmarked site(s) within the mine lease only

Garland drains of adeguate size are constructed
along the waste dump toe & mining pit, along with
fined collection sumps of about &5 lakh CuM . The
water collected Is utilized for various purposes. De-
siting sump and drains are de-silted an regular
basis. Annexure =Vl

hﬁ'le t::ps:ril has been utilized for land reclérnatlun

and plantation. At present no top soil dumip at site.
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and should not be kept unutilized for long. The
physical parameters of the top soll dumps like
height, width and angle of slope shall be
governed as per the approved Mining Plan and
as per the guidelines framed by DGMS w.rt
safety in mining operations shall be strictly
adhered to maintain the stability of dumps. The
topsoil shall be used for land reclamation and

plantation purpose.

&

0 I No Transpﬂrtatln; of the minerals shall be |

| allowed In case of roads passing through
villages/ habitations. In such cases, PP shall
construct a ‘bypass' road for the purpose of
transportation of the minerals leaving an
adequate gap (say at least 200 meters) so that
the adverse impact of sound and dust along
with chances of accidents could be mitigated.
Al costs  resulting from widening and
strengthening of existing public road network
shall be borme by the PP in consultation with
nodal State Govt. Department. Transportation
of minerals through road movement in case of
existing village/ rural roads shall be allowed in
consultation with nodal State  Gout.
Department only after required strengthening
such that the carrying capacity of roads is
increased to handle the traffic load. The
pollution due to transportation load on the
enviranment will be effectively controlled and
water sprinkling will also be done regularly.
Vehioular emissions shall be kept under control
and regularly monitored. Project should obtain
Pollution Under Control (PUC) certificate for all
the wehicles from authorized pollution testing
centers,

Ore transportation is being done within acquired
land and npot passing through any village /
habitation. Regular water sprinkling is done on haul |
reads (Annexure X). Industrial roads are cleaned
using truck mounted wvacuum Road Sweepers|
Annexure-XXil ), Perjodic preventive maintenance of
vehicles is part of our operations. All the trucks are
cavered ‘with tarpaulin while transportation of
concentrates to the smelters, PUC certificate is
ensured for every truck prior to entry in the
premises. Annexure X1

4

1 The Main haulage road within the mine lease
should be provided with a permanent water
sprinkling arrangement for dust suppression.
Other roads within the mine leasa should be
wetted regularly with tanker-mounted water

sprinkling system. The other areas of dust
generation like erushing zone, material transfer
_points, material yards etc. should invariably be
provided with dust suppression arrangements.
The air pollution control equipments like bag

filters, vacuum suction hoeds, dry fogging

system etc. shall be installed at Crushers, belt-
conveyors and other areas prone to  air
pollution., The belt conveyor should be fully
| covered to avoid generation of dust while |

Regular water sprinkling Is done on haul roads |
Annexura X).

Dust extraction system and Water sprinkling nozzles
are installed at the crushers, transfer points and
coarse stockpiles for dust suppression. Industrial
roads are cieaned by using Truck mounted vacuum
road sweepers. (Annexure-X¥il} The parameters of
Amblent Air quality monitored are within the
prescribed norm of CPCB.
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 transportation, PP shall take necessary
measures to avoid generation of fugitive dust
Bimdssions.

42

| Vil GroenBelt

_—— -

= -

The Project Proponent shall develop greenbelt
In 7.5m wide safety zone ali along the mine
lease boundary as per the guidelines of CPCB In
order to arrest pollution emanating from
mining operations within the lease. The whole
Green belt shall be developed within first 5
vears starting from windward side of the active
mining area. The development of greenbelt
shall be governed as per the EC granted by the
Ministry irrespective of the stipulation made In
approved mine plan.

Green belt developed raH along the acqu]r;d area.

a3

The Project  Proponent shall  carryout
plantation/ afforestation in  backfilled and
reclaimed area of mining lease, around water
body, along the roadsides, in community areas
eic. by planting the native species In
consultation with the State Forest Department/
Agriculture  Department/ Rural development
department/ Tribal Welfare Department/ Gram
Panchayat such that only those species be
selected which are of use to the local people.
The CPCB puidelines in this respect shall also be

around 2500 saplings per Hectare. Adeguate
budgetary provision shall be made for
protection and care of trees.

adhered. The density of the trees should be |

Green belt developed all alﬁng the acquired area.
Progressive plantation is being carried out on waste
dump benches every year. Seed spearing and
geotextile laying is also carried out on waste dump
slopes.  As per SRSAC study conducted based on
Now 2021 satellite imagery, 694103 Nos of plants are
existing with in 348 Ha area. Further FY 2022-23 and
FY 2023-24, 15000 and 23000 Mos saplings plantad
as gap filling. Currently 732103 Nos of plants are
exiting In 348 Ha, Detalled SRSAC report attached as
Annexure XXXV. Additional plantation has been
done in 37.70 ha in the township and along
readside. Density of the plantation will be Increased
In phase manner. (Annexure —1X)

The Project Proponent shall make necessary
alternative arrangements for llvestock feed by
developing grazing land with a view to
compensate those areas which are coming
within the mine lease, The development of
such grazing fand shall be done in consultation
with the State Government, In this regard,
Project Froponent should assentially
implement the directions of the Hon'ble
Supreme Court with regard to acquisition of
grazing land, The sparse trees on such grazing
ground, which provide mid-day shelter from
the scorching sun, should be scrupulously
guarded/ protected against felling and
plantation of such trees should be promoted.

Hindustan Zinc Ltd. is carrying out various work for
livestock and agriculture development under its
flagship project named “Samadhan” in collaboration |
with BAIF {National level Origination)

45

The Project Proponent shall undertake 3ii
precautionary measures for conservation and
protection of endangered flora and fauna and
Schedule-l species during mining operation. A
Wildlife Conservation Plan shall be preparad for
the same clearly delineating action to be taken

Not applicable there s no Shedule-1 species iﬁ_
mining area
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| for conservation of flora and fauna, The

Plan
shall be approved by Chief Wild Life Warden of

the State Govt.

46

And Implemented In consultation with the
State Forest and Wildlife Department, A copy of
Wildlife  Conservation  Plan and s
Implementation  status {annual) shall be
submitted to the Regional Office of the
Ministry,

MNat ap;plicahle There
mining area

5 no Shedule-1 species in

a7 The Project Proponemt shall

) =

— e

—

appoint an
Occupational Health Specialist far Regular as
well as Periodical medical examination of the
workers engaged in the mining activities, as per
the DGMS guidelines. The records shall be
maintained properly, PP shall also carryout
Occupational health check-ups in respect of
workers which. are having ailments [ike BP,
diabetes, habitual smoking, ete, The check-ups
shall be undertaken once In six months and
necessary remedial/ preventive measures he
taken. A status report on the same may be sent
to MoEFCC Regional Office and DGMS on half-
yearly basis,

Appointed Occupational Health Specialist, Regular as
well as Periodical medical examination of the
workers are carried out as per Mines Act. Copy of
the return submitted to DGMS Is attached as
BMNEXUrE ~XXIX

The Project Proponent must demonstrate
commitment to work towards ‘Zero Harm' from
their mining activities and carry out Health Risk
Assessment (HRA) for identification workplace
hazards and assess their polential risks to
health and determine appropriate  control
measures to protect the health and wellbeing
of workers and nearby community, The
proponent shall maintain  sccurate  and
systematic records of the HRA. The HRA for
neighborheod has to focus on Public Health
Problems llke Malaria, Tuberculosis, HIv,
Anaemia, Diarrhoea in children under five,
respiratory infections due to bio mass cooking.
The proponent shall also Create awareness and
educate the nearby community and workers for
sanitation, Petsonal Hygiene, Hand washing,
not to defecate in open, Women Health and
Hygiene {Providing Sanitary Napkins), hazard of
tobacco and alcohal use. The Proponent shall
carryout base line HRA for all the category of
workers and there after every five years.

We are committed for Zero Harm from our mining |
activities. Various studies have been done for health
tisk assessment regarding identification and contraol
measures for workplace hazards, Regular health
check-ups of nearby community are done through
“Government  PHC (Primary  Health Center)"
(Annexure-XX) and awareness sessions are also
conducted.

The Proponent shall carry out Occupational
health surveillance which be 3 part of HRA and
include Biological Monitoring where practical
and feasible, and the tests and investigations
relevant to the exposure (e.g. for Dust a X-Ray

Biological monitoring and tests. and investigations
relevant to the exposure are carried out and record
malntain by Occupational  health team. Mo
Mmanganese and chromium mining se Mn & Cr
monitoring not applicable. Blood lead manitoring is
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chest; For MNoise Audiometric; for Lead
Exposure Blood Lead, For Woelders Full
Ophthalmologic Assessment; for Manganese
Miners a complete Neurological Assessment by
a Certified Neurologist, and Manganese {Mn)
Estimation in Blood; For Inorganic Chromium-
Fortnightly skin inspection of hands and
forearms by a responsible person. Except
routine tests all tests would be carried out in &
Lab accredited by MABH. Records of Health

Survelllance must be kept for 30 years, |

including the results of and the records of
Physical examination and tests. The recard of
exposure due to materials like Asbestas, Hard
Rock Mining, Silica, Gold, Kaolin, Aluminium,
lran, Manganese, Chromium, Lead, Uranium
need to be handed over to the Mining
Department of the State in case the life of the
mine |5 less than 30 years. It would be
obligatory for the State Mines Departments to
make arrangements for the safe and secure
storage of the records including X-Ray. Only
convenlional ¥-Ray will be accepted for record
purposes and not the digital one). X-Ray must
meet ILO eriteria (17 x14 inches and of good
guality).

done on rag‘ull.'a'i—' hasis.

The Proponent shall maintained a record of
performance  Indicators for workers which
includes {a) there should not be a significant
decling in thelr Body Mass Index and it should
stay between 18.5 -24.9, (b) the Final Chest X-
Ray compared with the base line X-Ray should
not show any capacities ,(c) At the end of their
leaving job there should be no Diminution in
their Lung Functions Forced Explratory Volume
in one second (FEV1 ), Forced Vital Capacity
(FVC), and the ratio) unless they are smokers
which has to be adjusted, and the effect of age,
{d) their hearing should not be affected. As a
proof an Audiogram (first and last need to be
presented), {e] they should not have developed
any Persistent Back Pain, Neck Pain, and the
movement of their Hip, Knee and other joints
should have normal range of movement, (f)
they should not have suffered loss of any body
part. The record of the same should be
submitted to the Regional Office, MoEF&EC
annually along with detalls of the reliel and
compensation paid to workers having above
indications,

Periodical medical examination of the workers are
carried out as per DGMS guidelings and records are
maintained.

51

The Project Proponent shall ensure that

Dust masks are provided to all workers/ persanals, |
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protective respiratory devices and they should
alsa be provided with adequate training and
infarm ation on safety and health aspects,

| Personnel working in dusty areas should wear

laborers. Adequate trainings provided to all |
concerned and toolbox talks are carried out befgre

starting of work.

52 Project Proponent shall make provision for the

labor camps within/ outside [company owned

facilities like fuel for tooking, mobile toilets,
mabile STP, safe drinking water, medical health
care, creche for kids etc, The housing may be
provided

waste water should be treated with STP in
order to avaid contamination of underground
water.

housing for workers/ labors or shall construct

tand} with necessary basic infrastructure/

in the form of temporary structures
which can be removed after the completion of
the project related infrastructy re. The domestic

No construction labor housing is
area. However, the sanitation and drinking water
facility Is previded to the workers, working at site.
Sewage Treatment Plants are also installed at mining
area and township,

proposed in mining

The activities proposed in Action plan prepared
for addressing the Issues raised during the
Public Hearing shall be completed as per the
budgetary provisions mentioned in the Action
Plan and within the stipulated time frame. The
status Report on implementation of Action Plan
shall be submitted to the concerned Regional
Office of the Ministry along with District

23

All the Issues raised du ring Public Hearing in the year
2008 were addressed.

Administration,

ronment Responsibility (CER]

The activities and budget earmarked for
Corporate Environmental Responsibility (CER)
35 per Ministry's O.M No 22-65/2017-14. i (M)
dated 01.05.2018 or as propased by EAC shouid
be kept in & separate bank account, The
activities proposed for CER shall  be
implemented in a time bound manner and
annual report of implementation of the sama
along  with documentary  proof iz,
phatographs, purchase documents, fatitude &
longitude of infrastructure developed & road
constructed needs to be submitted to Regional
Office MoEF&CC annually along with audited

54

Separate Cost center and G account  are
maintained, Activities proposed for CER will be
implemented in time bound manner.

MEeasures in a separate account and refrain
from diverting the same for other purposes,
The Year wise expenditure of such funds should
be reported to the MoEFCC and its concerned
Regional Office.

statemeant. | _
55 Project  Proponent  shall keep the funds | Environmental funds are  earmarked for
earmarked  for  enviconmental protection | environment work only, Separate Cost center and

GL account are maintained. Environmental
expenditure is reported on  six manthly basis |
enclosed as Annexure -V
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56

The Project Proponent shall prepare digital map
{land use & land cover) of the entire lease area
once in five years purpose of monitoring land
use pattern and submit a report to concerned
Regianal Office of the MoEFCC.

The land use & land cover change study carried out
in 2023, Copy attached Annexure-XIv

57

The Project Authorities should inform to the
Regional Office regarding date of financial
closures and final approval of the project by the
concerned authorities and the date of start of
land development work.

-E-ulng upemtiﬁnal unit, :&n;:liti::-n is not applicable,

LT

The Project Proponent shall submit six monthly
campliance reports on the status of the
Implementation of the stipulated
environmental safeguards to the MOEFCC & its
concerned Regional Office, Central Pollution
Control Board and State Pollution Control
Board.

Compliances report submitted to MOEF&CC &
Reglonal Office, Central Poliution Control Board and
State Pollution Control Board.

Environment staternant submitted on
September 2023. Annexure-XIX,

28th

2%

A separate ‘Environmental Management Ceil'
with sultable gualified manpower should be
set-up under the control of a Senior Executive.
The Senior Executive shall directly report to
Head of the Organization. Adequate number of
gualified Environmental Scientists and Mining
Engineers shall be appointed and submit a
report to RO, MoEF&CC.

Environment Management Cell has been set up
having adequate qualified Executives and a Senior
executive who reports to IBU CEQ directly. Adequate
number of mining engineers are appointed for mine
planning, execution, Geotech etc.

&0

The concerned Regional Office of the MeEFR&CC
shall randomly monitor compliance of the
stipulated conditions. The project authorities
should extend full cooperation to the MoEF&CC
officer(s) by furnishing the requisite data [
information / manitering reports.

Noted

[ &
1

A L\,ﬁ(;l

CEO - 1BU Agufh.'l
Hindustin Zinc Limited
Rampura Agucha Mines
PO - Agucha

Mxtt. - Bhilwara (Raj.)
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Me ism for add in ironmental Issues

HZL has a Health Safety and Environment Policy, given below, signed by its CEO and forms the
guidelines for the entire organization. A well laid mechanism is implemented uniformly across ail
units of HZL for the implementation of the policy,

All operating uints of Hindustan Zinc Limited are certified for 1S0-14001 Environmental
Management system (EM5). The Management Representative (MR) of the certification system is
an experienced environmental officer with due authority to implement and drive a responsible
EMS, The MR is duly supported by a committee constituting the operations and maintenance
officers of the unit. The system has a well laid documented procedure for identification of all
enviranmental aspect, Impacts and implementation of sultable mitigation measures.

The company has three level monitoring mechanism for addressing environmental concerns
starting at unit level, HZL corporate level and Vedanta group company level. Depending on the
scale and nature of the issue, the concern is escalated to different level right up to the Board of
the company and also the shareholders of the company in the general body meetings,

The comphances to Environment Clearance and all environmental licenses are reviewed and
manitored regularly and reports are submitted to the respective regulatory authoritles at every
unit, by a dedicated environmental professional, who reports directly to the unit head. The
compliance is periodically reviewed and audited by Corporate Environment Department, which
reports to the top management of the company. A Corporate Sustainability Committes, chaired
by the CEOQ of the company, oversees all sustainability issues including Environment, Safety and
Health and also reviewing any policy matters.

Any non-compliances/show cause/notices/complaints received from regulatory authority or any
stakeholder is addressed jointly by the unit and corporate environment department. Such issues
are also reported and the actions taken are reviewed by the top management every manth,
Further, all show cause, complaint letters and notices from any stakeholder, along with the
action taken report is submitted to the Board Of Directors of the company every quarterly, All
major concerns are reported to the stakeholders through the annual general body meetings of
the company.,
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Annexures Table

| 5 Mo Lﬂﬁﬁfﬁh i : ie Annexure o,
1 Water PZ & well water quality l:lata water level Annexure Hl 28
. 13)
rs Waste Dump rock analysis Annexure ||
3 Ambient air guality data Annexure |||
4, Moise level monitoring ;’m nexure IV
5. Qil & Grease separator water analysis Annexurs
6. Envirenmental Expenditure Annexure Vi
7 Dump Slope monitoring Data; Radar & Prism data Annexure V|
8. Retzining wall &Garland Drain Annexure VI
9, Plantation in mining area Annexure X
10 | Water sprinklers in mining haul road Annexure X
11 Anicuts photo Annexure-Xl
12 Environment Sump Annexure XlI
13 Truck covered with tarpaulin Annexure Xl
14 | Land use mapping by digital processing report Annexure XV
15 HOPE laying In tailing dam Annexure XV
16 STP (300KLD & 425 KLDY) Annexure XVI
A7 | Display board at Main gate Annexure XVil
18 | Oil & grease trap Annexure XVl
19 Environment statement (Form 'u’]l Annexure XIX
20 | Government PHC {Primary Health Center) Report Annexure XX
21 | Dump stability monitoring report by CIMFER Annesure XX|
22 | Truck mounted vacuum road sweepers Annexure XXI|
23 | Peak particle velocity monitering Annexure-XXi||
i CGWA NOC for mine water intersection Annexure XXV
25 CGWA NOC for Ground water withdrawal from Banas | Annexure XXV
radial well .
26 | Digital Display Annexure XXV
27 Water balance i Annexure XXV
28 | Geotextiles Photo Annexure XXV
29 | Perlodical medical examination Annexure XXX
30 Covered Canveyer belt Annexura XXX
31 | Subsidence Study report Annexure XXXI
32 Copy of Consent to establish Annexure XXXI |
33 Copy of Valid CTO Annexure 000
(A) and X}XXHI (B}
14 Tailing through closed pipeline | Annexure XXXV
35 | Green Cover Assessment by SRSAC Report Annexure XXXV
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Garland Drain Photo
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Annexure -XII

Annexure-XIH1

Truck coverad with tarpaulin
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Annexure -XIV

Land us¢ mapping of 15 km radius area of Rampura-Agucha mine
of the year 2023 using remote sensing technigues and
showing the changes in land use in the last five years

Studied by:

Estb: 1988
Hydro-Geosurvey Consultants Private Limited

CERTIFICATE NO,: NABET/AGWCOVIAGWO(0S

Address: C-103, Shastri Nagar, Jodhpur- 342003
Phone: - 0291-2431754
Web: www.hydrogeosurvey.com, E-mail: - hydro.geosurvey@yahoo.com
June, 2023
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Annexure -XV

HOPE laying in tailing dam

Annexura-XVi

STP (300KLD) in plant premises
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INTRODUCTION

The imponance of safe, properly designed and scientifically engineered slope is
well known. The benefit of an openplt operation largely depends on the use of the steepest
slopes possible, which should not fail during the life of the mine. So, the design engineer is
foced with the wi opposite requirements, stebility and steepne ss, in designing the deep
epenpit slopes. Steepening the slopes, thereby reducing the amount of material to be
GRCavaied, can save a vast sum of money. Al the same time excessive steepening may resull
into slope failure ‘eading to loss of production, exira stripping costs to remove failed material,
reforming of benches, rerouting of haul roads and production delays. The Directorate of
Mines Safiety may even close the mine; in case unsafe conditions are created. Therefore, it is
necessary that o balance between economics and safety should be achieved,

Mine management of Agucha Mine entrusted the slope stability and slope monitoring
studies to CSIR-CIMFR, in consultation with DGMS, along with the slope steepening for
years. This report is for assessment of open pit stope stobility, waste dump stability and
ground surface movement through monitoring and data analysis a1 Rampura Agucha Mine of
HEZL for the year 2021-2022,

Hampura Agecha mining complex is sitvated in Tehsi! Hurda, District Bhilwara in
Rijasthan and connected by rosd from Gulabpura railway stalion en Delhi-Udaipur railway
line.

The orebody has been proved for a strike length of 1.7 kin. with 10934 million tonnes

of are reserve and resource, The deposit 15 being mined with Shovel dumper combination.
The overall pit slope is currenthy planned with 35° on footwall side and 42° on the hanging
wall. The current pit depth is 39¢ m with bottom bench of zero mRL. Presently there is no
mining operation in open pit, however pit slope monitoring is being continued in order to take
care of safery ufnp:nnaﬂasﬁ'etl as underground mining and other operations nearby.

The rock discontinuities were mapped by the resident geologist and validated by
CIMFR at the freshly exposed benches of the pit as per the norms of International Society of
Rock Mechanics (ISRM 1978}, Ceotechnical mapping was undertaken 1o determine the
eritical orientation of structural discontinuities, The freshly exposed slope materials were
ested &t CIMFR to determine any significant changes in the properties because any
significant change will influence the slope steepening exercise. The slope monitoring was
done to determine any movemeat in and around the ming and dump,
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INTRODUCTION OF PRESENT MINING AT RAMPURA AGUCHA MINE

Rampura Agucha mine belonging 1o Hindustan Zinc Limited has 4 steatiform, sediment-
hosted, high-grade zinc and |ead deposit, The ore body is massive and lens shaped, The Lezd-
Zine deposit is currently being extracted by underground stopping methods at a deeper
horizon below the exhausted open pit mine, The open pit operated from 1991 to March 2018,
has reached o depth of about 400m from the surface. The underground stopping operations
are being eamied out since June 2013, The lowest point of the exhausted open pit floor at -
1OmRL and underground stopping breas are separated by 8 60m crown pillar. Figure | shows
the transverse section of the orchody, including different rocks in the hangwall. The
underground mining is being carried out by Long Hole Open Stopping (LHOS) with the pasie
Al method. Initially, the overhand (Bottom-up) LHOS method was followed for the
production, Afler obsaining permission from the Directorate General of Mings Safety
(DOMS), the orebody is being extracted between -230mRL and -255mRL (3640 1o N6OT
Grid), between -23SmRL and -280mRL (S640 to N390 Grid), and between -280mRL and -
330mRL (S640 1o N570 Grid) by underhand {Top-down) LHOS method with paste fill.
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METHOD OF MINING

n Rampura Agucha mine, the orebody was extracted by the open pit working which hed

been discontinued as it reached around 400m depth of cover. Presently, undergrosnd mining

Gperations are going on below the open pit working by keeping & 60m crown pillar between

the open pit and underground mines, The underground mining is caried out by Long Hale
Open Stopping (LHOS) with paste fill, Iniially, the production from the underground

wasstanied by the overhand LHOS method with paste fill, In the overhand method, stopping
i5 commenced from the lower level and is progressing upwards. Presently, both underhand

(Top-down) and overhand (Bosom-up) LHOS methods sre going on for production. Figure 2
shows the schematic diagram of the underhand method of mining.

The strike length of the arcbody s divided into stopping panels. The stopping pancls an:
divided into primary and secandary, Following the permission from DGMS, the ore body is
divided into stopes of 15m wide (along smike), 25m high (the distance between the two
levels), and the length depending on the thickness of the orebody, the maximum length
aliowed s 30m ina stope/panel. The stope dimensions are usually: 25m (H) = 15m (W} = up
i 30m (L) with an avernge stope volume of G000 — 7000m3, The stapes are extracted by the
transverse sopping method. The primary and secondary stopes are extracted and back(illed
ssquentinlly. The secondary stopes are developed and extracted after completion and
backfilling of two adjacent primary stopes. The LHOS with paste fill method in the Top-
down spproach ol Rampura Agucha underground mine was designed by M BECK

Engineering, Australin.

Figure 2: Schematic diagram of the underhand method of mining.

Stope development
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The footwall drive of 5.6m {width) % 5.3m (helght) was driven along the strike of the orebody
by keeping at least 30m distance from the orebody. From the footwall drive, the x-cuts of
48m x 4.8m are driven at an interval of [5m. The footwall drive of the top level is used for
drilling and the footwall drive of the bottom level is used for mucking.

Drilling and blasting
The diameter of the production dril] ranges from B9mm to 127mm. The toe burden between
hioles is 2.0-3.5m and ring specing Is 2.0-3.0m, Multiple ¢lectronic delays wre used to fire
ndividual holes and between the rings, The ore is mucked by the remote Load Haul Dumper
(LHD) and transparted by the low-profile dump truck (LPDT),

Backfill

After completion of the stope, 2 barricads is made at the Jower level x-cut. Then, the open
stope is backfilled by the paste and cured to gain sulficient strength before mining of lower
stope. For underhand stopping, thers would always be 2-3m void above and below the filled
stopes throughout the level,

Excavation sequencing for mining near puste-flled stopes

Stopes are extrocted in 4 transverss manner. The sequence of mining s a combination of
Primary-Secondary and Continucus stopping with obliquefinclined multiple fronts slong the
strike of the orchody. After filling the primary stope, the development of the roadways or
siopping operation sdjscent 1o the filled primary stope does not start immediately, The paste
fll material is given sufficient time to gain the required strength. The development of the
secondary x-cuts in rock mass adjacent o the flled primary stope is started after gaining 0.1+
. 20 Pa required strength of the pasta. The first secondary stope adjscent to the filled primary
stopes is taken place after attaining the required stréngth of 0.4-045MPa. The sccond
seoondury stopo adjacent to the filled primery stope is not blasted without flling until
attaining the required strength by the first filled secondary stope. The development through
the paste fill can only be started after aftaining the required strength of 0,.75MPa. Extraction
of primery stope below paste-filied stope can be done afier gaining the fill moterial srength
of 1.2MPa, Depending on the aren of exposure, the required strength can be veried.

The stopping level was -303mRL at Feb. 2021 and currently the slopping depth is -405mRL
s on Ot 2022,

Physical Characterisation of the Discontinuities

The geatechnical mapping was duae by the resident geologist on the exposed

benches. CIMFR validated the collected dota in the field. The objective wis to detett any
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infavourably arfented persistent discontinuity in the freshly exposed slope mass, which can
influence the stability of the slope standing after siope steepening exercise. The mapping did
a0l revenl any advance gestechnical structure in the freshly exposed slope mass.

Mine s0d Dump Drainage

The: pit benches should be properly levelled. The heap of muck should not be lofl on
the benches. The rainwater will collect between the toe of the beneh and the muck. The water
will seep to deeper levels through eracks, The hydrostatic pressure will increase behind the
slope, which may cause slope failure in doe course of time. The muck should be eleaned and
the gradient of the bench should be such that the raimwater flows 1o lower level in a planned
way.

The mine management has made garland drains/ bunds and bench collector drains in the
mine. However, the drains! bunds are planned 1o be construgtod with special care to the weak
and weathered lithological units of the mine. These drains in weak and weathered zone must
be kept effective.

The drainage must always be directed away from the excavated pit. All the benches or al
lenst altomate benches should have an effective foe drins, These drains should be
interconnecied 10 drain out the raimwater into the mine sump. This & necessary to avoid the
flow of rainwater on the benches of the precarious litho units, which affect their slope
stability. All the drains should be kept clear of soil debriz and effective for the free flow of
water. The discontinuance of the pre- monsoon preparation at any location will jeopardise the
whale effort of maintaining designed slopes.

Thete should not be unplanned water flowing channels on the benches of the mines,
which may run across few benches. The benches should be provided with bench drains to
collect the rainwater. It will help to wrest the momentum of fast moving waler 85 5000 as i
meets the garland drain or drein of other bench. It should not be allowed o Mow down o
lower benches in an uncontrolled manner. The slope of the upper mast benches should be
well graded so that the rainwater goes to the valley side and not m the mine.

The entry of the minwater from the northem end of the footwall of the pit has been
checled by making a bund at the mouth / entry point/ start point of the haul road. The entry
of raimwater of the adjacent catchment ared should be checked by garland dmin/ bund
dﬂp.:mr_trn; up the topography of the area.

At few locations it may not be possible fo divert the rain/ seepage water away from
the pit, in that case a proper drain pattern should be developed 1o divert the water mio the pit
sump. The water should not be allowed to enter inte the pit fram many chennels or left
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uncontrolled. By guiding the flow of water in & fixed channel erosion/ failure of soilf clays
¢an be checked. The unchecked erosion may lead to failure in these soil slopes in due course
of time,
Sub-harizontal drain holes drilled Into the slope face are effective in reducing water
pressures near the seepage zone, It should be inclined at an angle of five deg. to facilitate free
flow of water. The holes may be drilled at the fnterval of Sm or even closer in the area of
Tequirement. A pipe should be inserfed into the hole to prevent caving. The pipe is perforated
ar dlotfed to allow water to drain into it. This water will freely flow out of the slope under the
gravity. It will imprave the stability condition of slopes. The following sub-horizontal holes
already available are effective in the bench slope.
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HORIZONTAL HOLE DETAILS in 2017-18
I -
HOLENOD | DEPTH | CASING | N/8 E/W AL DATE OF DRILLING
1= == e 320.13 -
: 100.9458 | 3.6 N-58757 | E569.78 | mil 11 April 2017
2 100.514 | 3.5 N-478.54 |E-544.28 | 320.10mRL | 11 April 2017
2 |1002346 |37 | N-47526 | E-646.04 | 319.79mAL | 11 April 2017
® 200641 |35 [ N-61545 E54149 | 31026mRL [18May2017 |
5 97.5422 |36 N-61530 | E-541.32 |310.14mAL |14 May2017 |
M E
8 1101022 |36 632.2201 | 5769097 | 331.00mRL | 04 October 2017
M 33117
a1 | 100.9986 | 35 5548813 | E664.578 | mAL 015 Dctober 2017
: b E
R 10026 3.6 538.5584 | 6713667 | 330.97mAL | 06 October 2017
] N 3 291.87
I-” _100.7934 | 3.6 654.4777 | 481.3891 | mRL 14 November 2017
: M E
58 L0026 |36 629.9021 | 503.4513 | 201.42mAL | 15 November 2017
. | N E 178.42
73 100.1838 | 3.6 669.2445 | 4539323 | mAL 19 December 2017
'] E
74 97.847 | 3.7 584.8226 | 5272184 |279.91mAL | 20 December 2017
N E
75 95.704 | 3.3 6249913 | 496.0597 | 281.10mRL | 21 December 2017
' ' N E
i | 100.9204 3.5 640,2306 | 482.2159 | 281.43mRL | 23 December 2017 |
] E 28121 [
|77 101.276 | 3.6 652.7714 | 460.6828 | mRL 24 December 2017

The proundwater is likely to be present at various stages of pit development. 200 mm
dia depressurization holes are drilled at surface, on footwall side, Hanging wall side, souih
across of pit and in-pit at 240 mRL and at footwall 366 mRL., The following de-
pressurisation holes are available in the field. As soon a5 benches are taking final shape,
adyance-pumping boreholes should be located on lower benches for more effective advance

pit dewatering.
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e Depressurize hole details at RAM Open pit il
Serial " | Hole | Hole Coordinate Hole - :
i o _m m East | North |Level| Depth (m) | FumP Depth(m)
| g Dry  Hole: No
RO 200 459.9 |855.2 | 393.8 | 300 .
: : Dry Hole: No
. 200y 037 (9563 | 3953 300 i il
1 art | : Dry  Hale;
& Across | 200 12007 19799 | 3973 | 300 i
4 {South  Dry Hole: Ne
d e op|200 I55.0 | 1033.2 | 398.1 | 300 e il
Waste | — Dry Hole; No
5
> | pumpy 306 993 | 1000.5 | 3982 | 300 s
] I
5 200 379 | 1030.7 | 400.0 | 300 oy SES e
A et Ll i) ¢ pump
7 200 447 | 10362 | 3992 | 300 Efﬂp SR
(- N R E A I
2 300 | -268.2 | 4755 | 396.0 | 300 150 '
1 200 | -283.6 | 4325 | 3956 | 300 150
L |39 2885 |4066 |3946|300 130
12 Footwall | 200 -290.7 | 3892 [3953 | 300 |50
13 North | 300 -292.0 | 363.0 [ 3945 | 300 150
o 200 2931 [334.6 | 394.8 | 300 150
|5 200 2031 |2975 | 3943 | 300 220 1l
L6 200 297.1 | 2600 | 3942 | 300 150
17 i) |-2998 {2322 (3939|300 150
18 200 2683 |-330 |392.8 | 300 Dy Hale, Ne
o I pump
9 300 2684 |32 | 3928 | 300 Uy, Heles Mo
! amp
20 200 3510 | 2005 | 3021 | 200 m“ip Hale; ”"l
- JRy S = .
3] el 2R3 |-2603 | 3920 | 300 |
72 200 2925 |-2900 |392.0 300 160
23 200 -285.3 |-3180 | 3914 300 I
24 | 200 2282 | -7414 | 3886 300 280
15 {200 2224 | 7795 3892 300 150
|26 200 (2012 |-R103 |3m90 (300 100 ]
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_ﬂ_ = | 200 1944 |-B75.1 | 389.1 | 300 150 I}
= 200 -1832 | -8923 | 389.2 [ 300 100 !
——— | 200 -156.5  -906.9 | 3882 | 300 170 '
y——— 200 -1220 | -903.2 | 3878 | 300 180 i
 — 200 563.6 | -810.6 | 388.1 | 300 20
5 | 200 3360 |-835.3 |387.8 | 300 80
B | 200 Me6 |fe0.2 38821300 |28 200
T 200 4539 |89z (3890 (300 [ 150
=2 | Sauhy (200 2800 | 9868 |38 (300 150
35 | Across [ 200 |03.5 | -1005.9 | 388.9 | 300 | 250
LA 200 26.6 | -996.7 | 3893 | 300 100
33 Sauth- Hole; No
— w :w N ol 4 r?uwmn o
(58 B :
_?3 - - v; I L o pt?rp
£ S 200 3657 |-31.8 | 383.0 300 190
£, 200 870.2 | -61.5 | 3818 | 300 180
42 300 8667 |-99.2 |381.5 | 200 150 B
4 300 §66.2 |-183.6 | 3802 | 200 150 -
i 300 8642 | 2611 |380.6 | 300 250 I
45 200 7882 |-3969 |382.0 [ 300 150 ,
46 200 TI04 | -439.6 [3E30 (300 190 |
(47 200 | 7364 | -5053 | 3815 | 300 180 |
48 200 7195 [ -549.1 | 381.7 | 300 180 |
4 200 6343 | 7027 [ 384.7 | 306 200 |
5 300 623.6 | 789.6 |390.3 | 300 270
51 Hiaieaiy | 300 6549 |758.6 | 389.3 | 300 260
52 Nty |00 675.6 | 7434 | 338.5 | 300 273
33 300 698.0 | 7235 | 38R0 | 300 290
54 300 7209 |702.7 | 3869 | 300 280
55 300 7334 | 6784 [386.3 | 300 290 !
56 300 702 6315 |3e67| 300 | 290
57 300 7703 | 602.6 | 386.4 | 300 180
5§ 300 7793 | 5843 | 386.2 | 300 280
50 300 789.3 | 5626 | 3864 | 500 280
o | 300 8008 | 5333 | 3857 | 300 270
61 . 300 §09.5 5109 | 3855 | 300 280 i
52 | 300 820.1 | 4837 | 3859 | 300 2%H)
63 300|824 4589 | 3858 | 300 290
64 300 8343 4269 | 3860 | 300 290 i
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—:-g — 300 §238 | 4051 3862 300 T 150

e 1300 §260 3676 13835 (300 10 J
o | 200 B42.7 (3216 | 384.6 | 300 150 |
P (300 | 8513 12946 | 3846 | 300 . |
| | 200 (8650 2569 | 384.2 | 300 90 ]
—n—._._! L300 B06 | 227 |3842 300 200 _1
S 200 8756 | 1874 | 3842 | 300 | 200 !
o 1200 $834 | 1626|340 (300 (200

o ] | 200 | 8758 | 957 | 3838 |30 200 |
" 200 §74.1 |443 | 3833 | 300 [195
i N go0d | 13,2 | 3835 | 300 i
76| Hungwan | 200 5040|7614 | 3610|300 Efw i “‘f
i 3omL. | b 4786 |-8064 |360.5 300 ey M 1
e ) | ' : pemp
7 rsdar B 6843 | 1236 | 3192 300 EE“P el 1
[ R SUORS 6 2631|7927 | 2428 | 300 150

Across ]

B0 240mRL | 200 2059 |-807.1 | 2420 | 300 150

B 200 9124 2938 | 3847|300 {30

1.2 S 300 (9772 (3132 13845300 150

B 200 (9651 | 3562 |385.0 | 300 (270

| B4 200 (9530 | 4085 | 3849 | 300 150 )
85 200 95B2 4243 | 3845|300 170

86 300 963.2 | 4552 | 384.7 | 300 175

87 300 9428 | 4659 |3864 | 300 150 i
38 200 b34.1 [5134 |3855 300 180

w9 Hangwall T3p4 0441 5330 |385.4 | 300 250 =
90 (eyond | 200 9298 5613 | 3857 | 300 270 ]
91 Dump) | 300 9436 | 5726 | 3859 300 150

92 200 9270|6150 | 3856 300 200

93 | | 300 957.1 | 649.8 | 3854 | 300 270

94 (300 |9o499 |673.4 [385.6 300 270

95 200 9133 6509 |3858 | 300 w0
L26 Bl M8 (NI 13838 | M0p 200 ]
7 | 200 19139 | 730.7 | 3864 | 300 170

98 300  |903.0 8236 |386.1 | 300 290 i
09 300 B30 (8437 [3s60 (3o Tawy
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.. 200 (8043 [848.7 (3868 300 250 I
I - 300 3847 | 8756 | 3864 300 270
.. 300 BBO.0 8932|3862 300 270
gﬁ 300 TR0 (9121 [ 3863 | 300 280 Il
L8 ] i3 §545 (0431 | 386.5 | 300 230

The ﬁ:IIWhTE plezometers are installed towards footwall side only to measure the water level
0 ifferent gea-mining canditions,

e Piezometer Details at RAM HZL - ,

- 5 . 3 % 1 — I
E‘_"!!J:h_ Ijlgmmmrwu Location | 'J_::apa‘h {mj ImII'.L {m) |
e LA Hangwall Surface N250 65 g5 |
[ IP2% Hangwall Surface N250 05 TTER
= P Hangwall 310mRL N300 | 70 w2 |
A [PR4 | Hangwall 310mRL N300 120 309.2 |
' P73 North  Across  Mine  tower ,
A i | N3O0 63 389.2

| Footwall 366mRL  Bench

D o N < i e ) 09
L8 PZ 4 | Hangwall 360mRL §750 |75 | 3605

I should regularly be measured by piezometers to know the changes in the groundwater
condition during different phases of the mine development. The mine management is wmking
ohservittion of the water level Muctuation in o few boreholes dug for this purpose, It gives
information about the water level at any point of time. 1 helps in keeping the working
benches dry and adverse effect of the ground waler pressure can be minimised. The number
of deap boreholes should be increased for advance pil dewstering. More sub-horizontal dramn
holes shoild be drilled 10 depressurize the slope mass, cspecially near the seepage zones.

All around the periphery af dump, a collector drain/ bund should be formed to divert
the rainwater away from the dump. The dump top should be properly levelled with a slope 10
wvoid water refention on dump fop/ dump benches and to prevent the rinwater flowing along
slope. The drains should be kept clear of sail debrig and effective for the free flow of water,
It should be done well before the onset of monsoan, The discontinuance of the pre- mansoan
prq:nral.iml at any location well Jeopardise the whole effont of maintining the desigued

slopes.
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The gradiem tlong the Noor of the dump should be properly meintained for free Mow
of water. The rainwater biocked on different lovels and different portions of the dumps will
perealate st the bottom of the dump, $o; every aliempt should be mode fo make & proper
gradient of the dump floor. It will facilitate an effective sccpage! flow of waler retained In
o Bumps 25 well sy run-aff of minwstee 1 the dridis. The drains should be effectively
maintained to divert the drained water away from the dump. 1 this drainags system is nol
effectively achieved then the dumgpis may fail due to increpse in saturation at the bottom of the
dumps and subsequently cause a failure.

The dump floor of sofl which forms the base of the external dump should be
excavated and removed before dumping to improve the frictional resistance at the base of the
dump. It should be filled with OB consisting of stones. It will facilitate the passage of water
threugh the dump floor, thus preventing accumulation of water al the base of dump.
Altemnatively, the dump fluor of hard rock, which forms the base of dump, should be ripped
or blasted to a depth of one w0 two memes, before dumping Lo improve the frictional
resistance at the base of the dump. It will also facilitate the passage of water through the
dump floor down to the competent rock strata, this preventing accomulation of water ot he
tase of dump.

The presence of any well compacled elevated road or any other civil structure near the
(external) dump acts as a barrier. [t checks the flow of the collected water, near the dump toe,
across the road. 1t is advisable not to constroct the noad near the dump toe, IT it is unavoidable
theén the road should be located &t & minimum distance of 100m from the existing effectively
stabilised toe of the dump. The Hume pipes! culvert should be provided at an interval of 2ach
30m for effective drainage of water across it, The Hume pipes/ culverts should be regularly
cleaned to keep them effeative. Oiherwise the dump wonld get salurated and may lead 16 o
faifure. Allernatively the level of the road should be lower than the toz of the dunp.

Mining & Dump Condition and Few Suggestions

The dump mass shosld be maintained in drained condition. These dumps are likely 1o
be safe with good drainage, Water entry should be checked fram entering in 10 the 10e of the
dump by providing suitable drainage. The foundation of the external dump should be gneiss.
The top s0il should beé removed and spread ut the top of dump for plastation.
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Attention must be paid (o aveid entry of raind surface water in the slopie by providing.

suitable drainage In and arpund the dump, failing which the slope can become unstable.
should be taken up well before the onset of mensoon.

The importarice of the method of construction of dumps s considered to be an
important factor in spail pife stability, Controlled placemient of spoil is required to ensure that
weak 1ap layer is not damped at the base of the dump. The clay contains a lot of swelling
minesals, |t ‘swells oo much after coming in contact of water, which may cause failure off
slope material lying aver them. The top soil of overburden can be selectively dumped
separaiely and shauld not be put within dumps or & base of dumps. There should not be any
dumping in water badies! ponds.

Whenever any crack is detected on the existing dump, dozing should be done for
proper leveling of the dump. It will consolidate the dump material also and the cracks would
also be filled up. The entry of ralnwater to the open cracks would #lso be checked due 1o
closure of the cracks,

The crest of any pit and any civil construction/ instullation should be located at a
miinimum distance equal 15 the dump height from the effectively stabilized 1oe of the dump.
The distance should be considered in the direction through which it is the minimum,

Proper cleaning/ de-silting and leveling of the drains would be necessary to keep the
drains effective. The drains ot oritical locations miy be cemenled, It would make the drein
maore effective. The cleaning would be casy. It would also chesk the min water seepage
through the drain itself.

The discontmunus dumplng should be avosded for better dump shope stability. These
depressions’ gaps between the dumps will get (lled with rainwater. [t miy surchargefiquety
the foundation of the dump, which may result in to failure of the overlying dump misterial.

The rainwater may percodate through the interspoces between the loose dumped solls,
if the slope of the dumps is not proper. The uncontrolled entry of water in the dumps may
cause liguefaction of the dumps. It s very difficull to make high dumps with sieep slopes
becaiise the spoil starts flowing like & liquid under (15 own weight. With continued dumping
the dump height moreases and with excess addition of water, slope deformation ocours. The
dump skope will guickly fatten to relatively low slope angle.

Proper leveling and compaction of the dumped material should be done with the help
of dozer and compactor. |1 will help to consolidate the dumped material and will minimise the
infiltration of water inside the dumps. The upper slope surface, immediately behind the crest,
1¢ an @rea of considerable potential danger. The water, which is allowed 10 pond in this area,
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Will almout eertninty find its way into the siope ihrough cracks and fissures. Grading of this
surface will enhance rup- off of any eollected water,

The vegetation is certainly the best method of slope surface protection, as they will
Ph‘d the surface wgethar, Iy turn, it will reduce surface erosion considerably and will tend to
inihibit the entry of water into the slope. The biclogical reclamation of the dumps should also
be dane by planting the lucal seif-sustaining plants on the final dumps, It incresses the
stability of dumps,

The ground profile between the toe of dump (lowards south scross side) and moad
(near water reservoir) leading to Agucha village has been properly levelled for quick run-ofT
of the rain water away from the dump foundution. Improper driinage at the dump foundation
level townrds south acrass would result in to yielding of the foundation due to [guelaction by
the stagnant water between dump toe and road.

The In-house (HZL) geotechnical team should be cnnsulted by the production feam
for their suggestion fo meet the safety requirement of the mine.

Slope Monitoring

The monitoring information is used for variety of crucial functions incleding safety
control, evaluation of current mining plans and future shope design. With the precise nature of
the monitoring system at Agucha mine, it provides an active input into mine planning. The
carly idemtification of movement zones allows steps 1o be taken Io minimise the impact of
mining on stability by the implementation of corrective measures and at the same tme
provides for optimum ore extraction. The system conirasts drongly with more common
*passive’ systems that frequently dnly recond the occurrence of an event for subsequent post-
moriem examination. The active monioring system permits early and confident decision
malking by management both for safety purposes and for optimum excavation sequencing,

Objectives and Importance of Slope Monitoring
The main objective of slope monmitormg study i to detect any instability well in
advance so that sny damage fo men and machineries can be avoided. If the failure is

ungvoidable then It can be brought down in a predictable manner. 17 any instability is
detected in the early stage then it can be stabilised by applying the suitable remedial measure,
IF ihe instability is detected at e later siage then if will be very difficult to check the

instability.
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The relevance of slope monitoring is recognised considering the incrensing trend of
sieeper slopes and deeper mines, All geotechnical investigations aimed a1 collecting input
design parameters, however complete, involve an inherent risk of inaccuracy. Furthermaore,
the overal] design being based mainly on experience, empirical methods such as rock mass
hllssiﬁmnnru or limit equilibrium stability analyses don't take into sccount the time
dependent behaviour (stability) of slopes, Henee, any attempt of slope stability analyses and
evaluation need to he supported by a sound slope monitoring programme in order o ensure
the safe and smooth mining operations,

The slope failure never oceurs suddenly, It gives suTicient signs to understand that
the slope is unstable nnd it can Fail. Generally, the first obvious sign of inswbility is exhibited
by the formation of wension cracies on the crest of the slopes. It must be treated as waming of
inatability (Barion, 1971),

It should be noted that the order of movement near failure are large, of the orders ol
metres, and nol millimeters (Kennedy, 1971), The real hazard s nof only the detection of
movement in the slope, but it is the acceleraled rote movement which causes failure,

Ag soon as any movement is detected generally a question is asked regarding the rate
of movement at which men and machinery should be removed. Actually the mte of
movement near failure will depend on many fctors including rock soil type, water pressure
behind the slope, tyvpe of discontinuily along which [ailure is occurring eto. For each specific
condition an empirical norm has to be éstablished and then only It is possible io have an exact
ides of rate of movement during failure which |s not 50 easy. So, it Is only the mte of
soceleration of the movement, which can clearly ell the time to remove the men and
machinery (Brawner, 1970).

Brawner (1970) from studies on over 200 slides in seil and rock concluded that
complete fallure has not ocourred in less fhan 24 howrs when the rate of movement was less
than 25 mm per day with the exception of slides triggered by carthquake,
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Muoniteriag Systems

The slope monitoring techniques vary widely ranging from simple visul
observations of signs of potential instebility such as slope bulging, surface fretting nad the
formation of wasion cracks 1o the usé of somewhal complex instrumentation. The scale of
the mining operation, ore transport system and the nature and location of the potential slope
ilure decides the application of 1 particular technigue.

Survey baged methods can be used for shsolute manitoring, that is determining the
movement of & point ar points relative to some datum believed 1o be outside the zone of

potential deformation. These include:
() Total station — Precise level based monitoring,
(k) Tension crack monitars,

(ther monitoring methods that may find future and more widespread application

include:
() Global Posilioning Sysiems,
(b} Compuierised Total statlon monitoring,
{c) 30 Terresiriad Laser Scanner Method
{d) Slope stability radar.

Whichever is the technique used Tor slope monitoring, the objective is o predict
future slope instability by eppropriate interpretation of Displecement - Time data and
analvses of filure mechanism. The slope monitoring based on surndard  surveying
techniques heve found wide sceeptance because of the ability o remotely monitor 4 wall
following the establishment of largets. Use of Toml Station technigues along with angular
measurements hove become most popular because of the perceived advantage of only havirg
to monitor from ong locstion,

The slope stability radar technology provides complete slope fece coverage from a
reirioie location without need of reflective prisms. This mobile system can easily be moved
it & pit to provide high-precision monitoring of o slope face up 10 850 m away, Customized
soffware processes the rader datn to display slope movemen! and acceleration an o high-
resolution CCD camers imoge. The unil can provide confinuaus coverage in all weather
conditions, including dust and fog, and can be manflored via radio fink &nd the Intemet from

wemole |ocations. The SSR is deployed a1 Rampura Agucha mine. It is being wsed for slope

monitaring by the mine management,
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Monitaring observation

; The shape materiats are inheretly weak in the mine. The consequences of slope
feilures can be very devastating when men or heavy earth moving machines come’ work
ﬂ?ﬁ_a 1 an unstable zane, The slope fallere can cause severe disrupiion lo the complete
mining operations.

The abjective of monitoring is to detect possible slope instability so that appropriate
renl:udin! Measures can be taken in tme. The main concern is the protection of men and
Equipment,

Over the last few years, the technology for monitoring has improved considerably
both in precision and cost effectiveness. Survey based monitoring systems are by fier the
most widely applicd methads of pit slope monitoring. Effective monitoring hased on survey
methods require meticulous planning, o recognition of instrument precision, measureman!
repeatability.

The principal monitoring activity i= measuring movement. The precise monitoring
istrument used at Agucha mine is Tatal $tation,

The slope monitoring study was conducted on quarterly basis, L. Four times in o year
by CIMFR. The changes of twio monitoring observations give the data related with movement
on the installed stations. The slope monitoring was condected on the monitoring. sations
erncied along the erest of the foarwall, The bose smtion s located in the stable zone of the
hangwall side of the mine for setting the instrument.

Opon pit mine:

Todal number of visible and accessible monitoring stations which were made available
for monitoring during the visit of October 2022 is 272, 99 stations are located towards
hangwall side and | 73 stations are towards footwall side of the mine.

The following changes were observed among the stations made availahle for the
maniloving prrpose.

The overall maximum cummulative change of 42.3 cm has been observed at 5/1 (0 of
10mRL hench,{Initial observation April 2019, towards hangwall side. During pasi
onve and hslf vear (Febroary 2021 to October 2022). The change in horizontdl distance
23,1 cm. However, the rate of movement during period (from 2021 w October 2022)

was 0.41 mmiday, which may be considered safe.

84 numbers stations are showing commulative changes between 2.2 om to 393 cm in
hanpwall side during the observed period,
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The overall maximum commulative change of 37.8 cm has been observed at 530 of
366mRL bench,{Initial observation October 2018), 1owards fodtwall side. During past
ﬂrhurmd half year (February 2021 to October 2022). The change in horizontil distance
14.6 em, however, the rate of movement period (from February 2021 10 October
2022} was 0,26 mm fday.

172 numbers stations arc showing commulative changes between 2.1 om to 21.9 em
In footwall side during the observed period,

* The monitoring should be done depanimentally on daily basis in the zone of
movement to check any impending failure. It should atse be supplemented by SSR.

L] Dr'mm

* Total 26 stations were made availsble for the monitoring purpose, The overall
miimum commulative chenge of 16.2 cm has been observed at W/125 during the
observation of Octobier 2022.( Intial chservation October 2018) during past six manth
(April 2023 o October 2022), The change in horizontal distance 1.3 cm. However the
rate ol mavement period (from April 2022 1o October 2022) was 0.075 mm /day

* 25 numbers stations are showing commulitive chenges between 0.1 cm to 15,1 em,
during the observed pericd.

®  Subsidence Monltoriog

«  Towwl number of visible and accessible moniloring stations which were mode available
[ior monitoring during the visit of October 2022 is 34. 22 stations are located towards
hangwall side (Burfuce’ Inpi) and 12 swofions ore joonted towards footwall
side{Surfaces Inpit) of the mine,

s  The overall maximum commulative change of 3.9 om has been observed at H'W in pit
570 {Initial observation February 2021) to till the date of observation.

= The overall maximum commulative change of 1.6 em has been observed at F/'W
surface N-725 (Initial observation February 2021] to till the date of observation.

More movement iy occur in near future on the monitering stations and/ ar on rest
part of the pit. It may get momeniturn any time snd iy cause a big failure. The continuous
mining operation, blasting and changes in groundwater condilions conlinuously disturb the
existing stregs condition in the Reld. The whole system iries to come inlo equilibrium by
eivess redisteibution and adjustment, which may resull ino movement of the slope any lime.

The development of any tension crack on different benches formed in weak slope
mtetizl hould be observed. The iron rods {with seripl numbers) should be insialled ncross
the crack to measure the movemen! with the help of tape, if possible daily! weekly, I the
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Z::::::;:::ﬂﬁ i5 in lwo j:r more benches and the trend of the movement s
i 5l e Th:*;;mfkmﬂﬂ- then it is a “'l-ﬂl'!l_'-'f of concern because it may cause
el . on cracks should be filled with weathered rockmass and senled
With elay o prevent the entry of water, which may cause failure,
It iz prudent to continge the manitoring of the siope regulardy. It will be helpful 1o
m?k: Use of remedial measures as soon as any movement is detected Lo check the impending
Iﬁ"lum- If the movement is cominued for & year, it will be very difficult 10 conirol the
nstability by applying any remedinl mensure thereafier, World over, the scientists
recommend that remedinl measures should be adopled a8 sbon s movement starts or even
before. The monitoring should be continued to detect the on-set of any major movement,
which in-turn will be helpful in spplying o suitsble remedial measure for the critical slape
timely. A long-term association between HZL und CIMFR can only achieve it

Conclusios and Recommendations
Crpen pit mine;

*  Total number of visible and accessible monisoring stations which were made available
for monitoring during the visit of October 2022 is 272 99 stations are located towards
hangwall side and 173 stations are towards footwall side of the mine.

« The following chonges were observed among the stations made aveilable for the

monitoring purpose.

The overall maximum cummulative change of 42.3 ¢m has been observed at 87100 of
FimRL bench,(Initial observation April 2019), towards hangwall side. During past
one and half year (February 2021 to October 2022). The change in horizontal distance
23.1 cm. However, the rate of movement period (from 2021 1o October 2022) was

0.4 mm/day, which may considered safe.
98 numbers stations are showing commulative changes between 2.2 cm o0 39.3 em in

hangwell side during the observed period. However rate of movement is within safe

Himit.

« The overall maximum commulative change of 37,8 cm hes been observed mt $/50 of
366mRL bench,{Initial observation October 2018), towards footwall side. During past

ane and half year (Februgry 2021 to Oclober 2022). The change in horizontal distance
14.6 cm. however, the rate of movement period (from Febroary 2021 to October

2022) was 0.26 mm /day.

|72 numbers stations are showing commulative chenges between 2.1 em 10 21.9 cm
it foctwall side during the observed period.
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It mmy e concluded that the average observed values of movement of moniloring
points fr the tpen pit mine Is within the safc limit, Considering the dimension and
depth of mine, the first trigger point may be considered for the open pit as average
Immiday movement over a period of 3 months for the majority of pillars in a zone of
mine, Therefore jt may be concluded that the condition of pii sfope of the mine i

under safe condition 1ll the last monitoring ohservation of the mine during Octaber
2022,

Dumyp:

Tttﬂll 26 stations were made available for the monitoring porpose. The overall
Mmuqln commutlitive change of 16.2 cm has been observed at W/125 during the
abservation of October 2022.( Intial observation Dctober 201 8) during past six month
(#April 2022 10 October 2022). The change in horizontal distance 1,3 em. However the
rate of movement period (from April 2022 to October 2022) was 0,075 mm /day

£3 numbers stations are showing commulative chenges between 0.1 cémi 1o 15,1 em,
during the observed period.

Subsidence Monitoring

Total number of visible and accessible monitoring stations which were made available
for monitoring during the visit of October 2022 is 34. 22 siations are located towarde
hangwall side (Surface’ Inpit} end 12 stations are located towards Footwall
sidef Surface Inpit) of the mine.

The everall maximum commulative change of 3.9 cm haz been observed ot H'W in pit
5-70 (Initiel observation February 2021) o till ihe dme of observation.

The gverall maximum commulative change of |.6 cm has béen observed at FIW
surfice N-725 (Initial sbeervation Febmary 2021) (o 1ill the date of observation.

The externn! dump, pleced townrds South Across zone, ix 2 dead weight over standing slope
mass, Cracks were present along the crest of (irst fier of this dump before the recent dozing
operetion. The reopening of cracks should be regularly observed, especially during rainy
SEESON.

The level of the ground between the toe of dump (south across side) and road (near water
reservoir) heading to Agocha village should be regularly maintained foe quick run-off of the
rain water away from the dump Toundation. Poor dratnape ar the dumnp foundation level would
resall in to yielding of the foundation due to liquefsction by stagnan water berween durmp 1oe
nrsd road.

The manitoring should be done departmentatly on daily busis in the zone of
movement to check any impending failure, It should also be supplemented by SSR.
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::‘m’:‘:i“:!::dw?:k, weathered and fractured. Constant wigil shiould be kept in these parts
: visable to continae shope monltciting 1o deteet e anset of Failurs so that

Sarly and cffective: suabilisation icssures can be taker st the.-earliest. 1 the insubility is

!-mlwui:tuh]., then it ean be browght down in a predictable manner, The fron pegs should he

mitalied along old sid new cracks 10 monitor apening of the crack,

The lithology s highly weathered snd fractured towards southern part, especially southwest

FArl OF the footwall. The monitoring hes revesled progressive change in data. 1t indicates

*mpending failure,

Lecation of monitoring stations showld be shown on warking pln and made availabl fo

CIMFR.

The broken suution should be reinstalied, The stations should be installed I such & way that it

caver the whale pit and dump.

*  The monitaring stations are fnstalled only towards fostwall slde s different evels, Seations
should also be installed lowards hingwall side.

* Noheap of muck should be left on the benches. The misck shoald be cleaned and the gradient
of the bench should be sich that the rinwater flows to lower level ina planned way.

*  The ming and durmp should have an effictive garland drain/ bond, &l sround, o collect run-
off rainwiter bafore it reaches the mine slopes wnd dwnp toe. The dreins should be steeply
graded to promote rapid water movement and minimise the chances of ponding. It is essential
that these drains should be kept clear of sifl and debifs. The benches shoold have toe drains.
These drains should be again intereannected to drin out the rafnwater Into the mine sump.

The mine management should continue advance pit dewitering, Besides the existing bareholes for

pumplng, more boreholes thould be drilled for dewntering.

sore sub-homizomtal dminsge ond advance pit dowstering holes should ‘be installed for

depressurisation of adwerse groundwater pressire, especially where seepage hns been ohserved,

The groundwater regime is likely to be pretent W various stnges of pil development. Its

measurement should be continued by installing piezometers. 1t is also recommiended that the geid

af plezoider stations should be expanded.

During the rainy season, one person should be deputed 1o go in and around the ming in the

marning 1o see any development of wnsion crack,

The ohservations and analysis of slope monitoring data of the dump indicates an overage of less

thien Impv'day movement for the majority of monitoring pillsrs in & zone of dump. Hence it may

be concluded that the condition of the dump |5 safe as per ohserved datn by CSIR-CIMFR 1ifl

Cctober 2022,

Il"".
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ﬂ;ﬁ 1: Changes in Horizontal Distance from hangwall Base Station far FAW Pillars.

stafions are located on 390 M RL bench)

Shilte  [pocona | [Chamgain Homial Eisiance n on) |
Mg, A February |Aprl | August | October |
| N675 17285 281 5 24 98 30
NS0 [vo7eoe3 |48 |24 @6 |28
V800 1280210 |35 46 |50 |52 |
oS [1285787 |43 |24 (40 31
(VoS0 1254828 |49 |37 |34 2@ |
N0 (Es12ma a8 44 |49 5.1
| Ni47s qZaBsr - |33 48 |57 58 |
Nidz2s 1235.067 -2.6 40 4.7 4.9 |
(NAD0 11220.828 2.8 44 |53 5.5 1
N300 1205.676 -3.0 47 |58 5.9
N/250 1150508 |32 41 50 51
NATS | 11EBe7 29 43 |54 -5.5
NI75 1132.917 28 43 |52 53
(WSO | 112B.088 -24 38 |41 |44
Wi25 123771 |-80 4.8 5.9 57
NS00 1120168  [.58  [-74 -10.4 -10.8 |
8125 1116.391 30 45 |55 5.5 !
5125 1104.098 69 410 |-121 124
G 1108.839 7.0 105 | -120 -12.4 .'
/200 1111569 |42 |02 [-116 120
5725 1115711 53 J4 |87 .8
‘| 5450 1116993 i 1.3 8.7 =80
5275 1121 490 5.2 €9 102 108
| 5300 1124847 A8 54 B2 B3
5350 1137.185 176 |01 |-214 218
5400 | 1160.522 |43 €3 |73 B

Mote: “+" and °-° signs indicate increase and decrease in the Horzontal Distance

regpectively
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Table .
1 eontd : Changes in Horizontal Distance from hangwall Base Station for FAN

Pillars,

(Monitoring stations are located on 380M AL bench)

i W

| SiB10/220 | 966.414

respectively.

Horfzantal Change in Horizontal Distance inom. '
Stafion | Distance  in =, - it i .
Ne. mater February | April | August Ociober

October 20 | 2021|202 |2022 202 |
5425 [1169.708 51 |70 |80 80
Sis0 11177408 40 58 |68 |68
|S/475 | 1184.486 39 51 |58 |59
S/500 1190170 |38 BT 57 |
S5/525 1197167 35 44 |53 53
§/550 | 1206.488 32 |58 |6 54 ]
5575 [ 1213167 38 50 |54 57
S/E00 1216148 |55 153 |58 IEL
825 1218553 2.3 28 |38 35
Si650 1223945 21 25 [-28 28
| SrEI5SIT0 | 1247.862 84 87 |-4 71
 S/B10/360 | 1237,093 -6.0 - 65 54
S/775/360 | 1226714 8.7 a1 |98 9.8
/7701350 | 1209.780 5.3 55 |81 5.0
S/B10/350 | 1220781 |40 TN EY EX
§/805/350 | 1207.160  |-36 EEEEL 35
576550 | 1189.102 47 48 |85 5.5 -
8775280 | 1100.801 -3.0 28 |38 3.6
§/725/275 | 1089.225 23 48 |28 25
5/650/270  1086.037 18 A8 |- -
&/575/270 | 1070 241 28 32 48 48
S/700/230 | 982.765 18 03 | -20 -8 |
S/B85/230 | 964045 -1.9 08 |28 |25 '
Sz [oe8sH |48 A1 |29 [

23 |48 |- E

Note: “+ and '-* signs indicate Increase and decrease in the Harizontal Distance

25
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Tabie 2- Chang
» 5 in Horizontal Distance from hangwall Base Station for FAW Pillars,
{Manitoring stations are located on 365 M RL bench)

.
T ko |
. Distance in | February | April | August | Ooctober
Ne. Mmeter. 2021 2022 | 2022 2022 |
October 2018
5/250 1085630 a8 70 |93 85
8/200 1078.232 55 79 |84 a7
| $/150 1071889 | -8.3 A28 |-142  |-147
 Sihoo 1071.267 108 162  -182 188
S/50 1075.261 232 348|368 378
NSOO | 1086.345 -3.0 44 |63 5.6
N/S0 1092905 |33 48 |58 60 |
NS0 1137.815 -3.3 4.7 5.7 -5.9
MiZ7s5 | 1171.290 [ 21 E N EE] -4 B I}

Moté: “+* and *-* signs Indicate Incresse and decreas in the Horizontal Distance
respectively.
Table 3: Changes in Horizontal Distance from hangwall Base Station far FAN Fillars.
(Monitoring stations are localed on 354 M RL bench}

TGhange in Horizontal Distance in cm.
Horizontal - %
Distance February |Apri | August ctober
ﬁl:llnn mater ¢ 2021 2022 2022 2022
| October 2018
oD [vimarEe |29 |46 |88 =0
NS00 1161.289 22 33 |4 ; 2
N/BOD 1184.011 -2.0 28 |8 :
(Manitoring stations are located on 342 M AL bench) e
Nid75 | 1140.848 2.5 -»:-.g = A -
' 28 - 52 |53
10 | 1116.325 LS b s
NAjo—[fomosd__ |81 |45 188 =% ]

oz L bl Mayuip et
i
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| Monitoring siations are e focated on 330 M RL bench)
Staion [ Horizonkai N Change in Harizental Distance in em. |
s meter. gﬁ.:;“ ! ggzrg ' Eﬂl?g:ﬂ 2022
October 2018 |
NECD 1165483 X R EY 41
/500 1128.650 25 |36 |48 48
|Ni475 | 9126808 Y : . :
NSy 11160088 28 40 |60 |84
|NiOD 100375 |38 52 |63 58
NGOG0 1068725 |38 2 |58 |67 70
|NZ50 [ 1051.388 42 58 |68 |72
N/100 1019.723 432 [E & 8.1
S/100  11021.503 73 q05 |26  |-129
S/200 1029.769 5.4 91 |10 q12
| 51400 | 1071.803 54 73 4.3 -8.9
S/500 1119.450 -3.5 44 55 55
S/800 1141.624 32 38 |47 147
| (Monitaring stations are localed on 340 M RL bench) =———1
 NSG/340 | 1058.040 -3,1 |48 |57 |59 B
[Mm-mmng stations are locatad on 310 MRL bench)
S/300 [ 1044,087 4.6 48 |- - ]
Ni25 S5 721 76 114 |-138 143
NADD | 995.726 45 62 |80 83
N/1TS 1006.147 56 4z |-102 -10.8
Mote: “+° and “-" signs indicale increase and decrease in the Horizontal Distance
‘respectively,

i
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Table 4' Cha
nges In Horizontal Distance from hangwall Base Station for FAV Pillars.
\Manitoring stations are located on 280 M RL bench)

By il

Station ;nrizmm .:E:I]ﬂ'ua_ h'Fl'nri;c!nti_l Distance In ;:FE.._ —|
Mo, metar, February |Aprl | August October '
Octaber 2018 | 2021 2022 | 2022 2022
§i00  |o42821 |73 |08 |-128 _ [-133 |
LNSH0 | 957,476 78 410 [-136 J 14.1 '
N0 972517 |51 74 |92 N
N/300 1018.625 43 £3 |18 EX
(Monitoring stations are iocated on 270 M AL bench) |
Nigs0[foieTen |44 (€2 78 |81
mﬂfﬁu stations are focated on 260 M RL bench) o
1001.423 |62 74 92 |-9.3

NBEHJ 067,200 5.4 180 [-102 E

(N/200 — '953.537 57 82 [-105 -10.6 §
| N/100 | 935345 58 |60 |00  |-103

NS00 | 822464 84 "INT |4 |51 =
S100 907552 |74 04 |44 |7 |
S/z00 915.568 7.0 83 |-123 |-12.9

S/300 B3Z2675 6.4 8.1 -10.7 112

S/400 069,240 5.0 58 -8B -89 fii
5500 [ 1010.580 47 6.3 6.4
_{Mnih:ﬂngsmﬂnnsam located on 220 M RLbemh} -

S/300 | 686,294 £4 83 111 -11.5

51200 BEA 264 88 51 |-122 27

800  |B860.585 |77 102 [-134 |-14.1

NS0 875405  |-82 08 [-14.1 -14.5 =
|NADD | 589.488 70 29 |-121  |-124

N2od 810230 7.0 -0 [-125 -129

ME0D | 1012928 Tas |43 |62 63

Mole: *+" gnd *-" signs indicale Increase and decragse n the Horzonlal Distance

respeciively.
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Iﬂﬁ? 5: Changes in Herizantsl Distance ffom hangwall Base Station for F/W Pillars,
lering stations are located on 180 M RL bench)

—

M Change in Horizontal Distance In cm. |
Zantal 2
Statian Cistance in | February | April August Detober
. meter. 2021 2022 | 2022 2022
Oclober 2018
| S/525 828 306 14 a8 |12 75
S350 1630277 286 B0 |-120 323
S/25 | 366,004 55 i
(Monitering stations are Tocated on 180 MAL bench) ]
§/425 | 853,530 586 6.3 4.0 94
| $/400 837.148 5.7 . = -
§/300 B10.945 167 a7 18 I12.4
575 B16.637 |78 11 |-144 149 ]
SI25 822 504 83 415 |48 5.6 |
NMoO g26018 |81 |78 |-104 I ==
(Monitoring stations are located on 170 M RL bench)
Wi450 943.230 -5.1 &7 5.2 83
Nr40D 623 938 5.2 75 |-103 -10.5
N/300 899.240 |-7.0 8.8 A17 118
MI250 870586 | 7.0 86 -126 -13.1 |
S/100 780.728 87 417 (4153 |-158
S/200 782.330 31 - - -
S/300 B800.034 -7.0 B5 |-11.8 123
| (Monitoring stations are located on 160 M RL bench) _
(57250 776.941 - 407 [-140 [-152
5/50 767.187 -8.8 116 | -158 -16.0
NA7S 833543 72 083 | -128 127
N/Z75 BB 114 |80 164 [-131 138
(N/375 908 789 .7 |43  |-102 -10.4
(Monitoring stabions are located on 140 M RL bench)
Ni3TS | 892.258 |-6.0 |-68 |88 03
N/325 | BB4.9TB | 6.7 .80  [-11.8 121

Note: “+" and " signs indicate increase and decrease in the Honzontal Distance

respectively.
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Table & Cha .
Nges in Honzontal Distance from hangwal! Base Station for FAW Pillars.

| Horizontal Change in Hanzontal Cistance in cm.
Station N | Dstance February |April | Augusi | Oclober
April201s | 2021 2022 | 2022 2022

280 %87 67 [A62 |21 [-i00

[ SM1S0 514208 |54 176 |-100 104
S/250 516025 32 76 |94 a7 i
S700 536478 % B0 |- 56

[SM00 1S538 30 28 |43 |48 |
S/500 586,758 18 [B7 |4 5

| (Manitaring stations ara located on 80 M RL bench) =l
(3325 | 505.774 38 A8 |57 57

S/260 T483Ta2 36 B2 |12 113

/160 483181 |57 7.8 98 -10.2
{(Monitaring stations are located on 70 M RL bench)

8200 | 478.567 - I » -

R S O N S
| 57350 | 500.327 32 29  [-47 48

Manitoring stefions are lnzated on 80 M AL banch) )
Nf100 575.054 |.7.3 113 [-138 -14.2
|Nf150 | 589,115 16 -108 | -128 -13.4

N75 | 599384 £ 107 |[-123 128

N/200 614.903 -7.0 101|120 [-125
N/200 633,138 e 82 |87 <101

Ni200 | 660.286 -5.3 77 |80 92
(Manitoring stations are located on 240 M RL bench)

525 [ 206248 - - - - _
7275 | 102882 55 - - - ]
| (Monitoring stations are located on 160 M RL banch)

5245 587,279 70 01 |-11.9 125

5/A25 | 506,396 55 74 |88 @2

SA75 606051 |48 |58 |- 75
(Meniloring siations are located on 170 M RL bench) .

B E |eg2217 |- 1.2 42
57400 = |6283% . EX 25 _
fote “+* and "." signs Indicate Increase and decrease in ihe Horzonial Distance

respectively. N.V.
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;rh.iubh 7 Changes in Horizontal Distance from hangwall Base Station for FAW Pillars.
nitoring stations are lacated on Shear zone)

| Horizontal | Change in |
Distance in | Horizontal
Station No maler. Distance in
February M.

2021 | Apri 2022 |
| 5 Zone 5-825 |1247.798 |03
SZone §-B10 | 1237.083 |-
S Zone S-775 | 1226627 |04
S Zone 8-770 | 1208737 |02
(5Zone 5610 [1220741  [+D1
|5 Zone S-B05 | 1207.124 | +0.3

'S Zone S-765 | 1198.085 | -0.1
SZone 8778 [ 1100771 |+02
SZoneS-725 | 1089.203 [+D4
'S Zone S.650 | 1086.018 | +0.3

| 8 Zone 8-575 | 1070213 04
' SZone S-700 | 992747 | +15
SZone 5685 |0840268 [#11
SZone 5620 | 968625  |[+05
| SZone 5610 |966.381 | +05

MNote: "+ and *-" signs Indicate increase and decrease in the Horizontal Distance
respacively.
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3;:""“ £ Changes in Harlzontal Distance from hangwall Base Station for FAW Fillars
{Menitating stations are located on Shear zone)

T Horizonlal | Change in Horizontal
) Distance in | Distance in em.
StafionNo  meter gt |October |
Februsry | opgp 2022
2021 |

| 140mRL —
| NSO BS0108 |-18 |19
| N-400 830505 | -23 32
300mRL T
589 1109.080 | +23 +18
| 353 1114575 | +5.0 +48
SZone 5780 | 1258327 | +A8 +7.3
SZone 5790 |1262.048 | +7.5 +7.8
_ SZone 5827 1276671 | +65
5 Zons S-860 | 1266858 | +7.7 +8.1
SZone 5763 | 1170818 | +66 6 5
SZaneS706 | 1163120 |67 |68 |
| SZone 5786 | 1121001 | +64 454
| 360mRL
| 5-865 1217380 | +B.0 [ 48.2
| 5-820 1200838 | +86 +8.8
5945 (1146.080 | +10.0 +f02
S-840 1104.985 | +B8 +10.2
385mRAL _
N-835 1288071 [#77  [471
"N-8BD 1348807 | +6.8 V70
| N-820 1325188 |+64  [+63 |

Mots: "+" and " signs indicate Increase and decrease in the Honzonial Distance
respactively.
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::F’inre B :hm-gag In Harlzontal Distance from Footwall Base Station far HAW Pillars
'm"lﬂ stations are located on 370 M AL bench)

B e
" " | Change In Horizontal Distance In cm. ]
i’“m Distance | |Februsry | Apil  |August | October |
- meter, 2021 2022 | 2022 2022
October 2018 |
N6 078481 -32 52 |67 57 B
[W92% | 1080.328 44 89 |73 7B .
| NP5 | T074.428 B0 |17 |-124 31|
| Ni7as 07687z |74 |88 |18 (412
{Iﬂhrﬂtnnng stations are located on 380 M RL bench)
| Ni575 1110.064 8.0 122 [-133 40
N/g25 1117.785 T4 A10 -8 |23
NG5S0 | 1093.372 66 A01  [-11.0 -11.5
NTOO | 1061799 7.0 05 -117 -11.8
NT25 1058.302 412 471|184  [-185
NT75 1080.770 207 281 [-268.1 268 |
| N/BOO 1065.452 4.8 75 |82 8.5
NJ/BED 1088588 34 |52 |88 -6.0 .
N/B7S | 1065320 . . B - |
Nig25 1045068 | -1.1 20 |22 2.2
(Menitoring stations are located on 350 M RL bench)
N/ETS 1049.968 22 |35  [38 38
N/775 1049.858 53 403 |-11.2 118
Ni700 1047.736 -14.8 218 |-238  |-250
400 |1019083 |- A 182
(Menitaring stations are located on 340 M RL banch)
N/BD | 1077.351 87 434 147 55 |
N/525 1082.133 8.5 2131 [-143 -15.2
/75 569.598 -10.2 184|212 241
S/200 571056  |-99 A77 |20 214
5275 1058, 386 - S = =
ISi300 | 688.732 6.1 145 |-164 |-17.4

Mote: “+" and *-" signs indicate increase and decrease in the Horizontal Distance

respectively.
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Table 10: Changes in Horizontal Distance from Footwall Base Station for HW

Piilars.

(Monitoring stations are located on 380 M RL bench)

o —

. Change In Honzontal distance in cm.
Horizontal = i
Station | Distance  in | February |Aprl | August | October
Me, metar. 2021 2022 | 2022 2022
October 2018 I
S/500 1028.300 - IECERELE -11.0
S/BS0 1043452 | 43 74 |81 |85
S/700 1051.804 - 82 57
S/7e0 | 1058332 |31 57 |62 6.5
S/B0D  1070.657 - 4.8 - -
(Monitoring stations are located on 330 M RL bench) ) ]
8125 861238 |28 [-17.68 [-20.0 | -21.3
(Monitoring stations are located on 320 M BL bench) _ !
‘NS0 [ 932.405 |08 188 [-21.3 1226 |
NI100 925.838 -10.6 |-185 [-21.0 -22.2 ]
{Monitoring stations are located on 310 M RL bench}
N/Z50 937.220 408  |-184 208 [-22.0
N/200 932.800 -10.0 78 |-202 @ |-214 ]
(Monitoring stations are located on 300 1 RL bench) I\
| N35D 945824 B8 |77 |- 307
N/300 943.207 |-88  [A75 |-187 |-208
{Monitoring stations are located on 280 M RL bench) N
‘Nidz5 | 946.101 110 [482 [-216 | 226
[Mionitoring stations are located on 280 M RL bench)
Ni6Z5 | 934.328 87 423 |-135 REE:
NI575 831268 14.7 198 214 217
NI4TS 941.314 113 185  [-219 224

Wote: “+" and “-* signs indicate increase and decrease in the Horizontal Distance
mp&ﬁﬁmt&r.
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Tabie 11;

e Changes In Horizontal Distance from Footwall Base Station for HAVW

(Monitering stations are located an 270 M RL berich)

Ll LTS TT

' - Change in Horizontsl cistance In cm.
: Horizontal :
Station | distance  in | Februsry | Apl | August | Oclober
Ne, meter 2021 2022 |22 2022 |
October 2018 |
s T 18 EEEETE 36 ;
NrE25 33,253 |45 e e
| (Monitaring stations are iocated on 280 W Fl.L banch) — _
NFS0 (628315 [-27 45 |52 54 |
N/72E 520,622 a7 8 |67 7.0
SO0 | BB2.648 101 80 |-208 221
S00  |egT708 |- . PR |
5300 8B3.112 -84 |-148 174 -17.8 I
| (Monitaring stations are iocated an 250 M RL hanch} - |
S/As0 | 888108 2 |74 128|148 -15.3 |
8M25 1856611 8.4 468 [-191 203 |
875 | B5AOTE -10.4 - - - '
N2E 881148 -10.1 AT0 |85 207
{Monitering stations are located on 240 M RL banch) 1}
SE0  [8aT.567 28 j o |- !
(Monitoring slam q_ra Jn::atad an 220 M RL bench) !
8/550 B54.093 -3 a7 |78 78
5625 | 866.426 A4 82 |91 |74 .1
 (Monitoring staliors e loated on 200 M RLbench) N
| 1325 838863 <7 |-124 | -142 -150
S250 | B22.843 43 |62 |74 83|
‘M50 #2072 85 154 |76 187
SA00 808.074 9.2 162 [-181_  |-185
S0 B10541 |88 |68 183 195
(NGO (815898 |- e ——0

Mote, "+* and =" signs indicate increase and decreasa in e Horzontal Distance

respectively.
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;l;iﬁ!; 12: Changes In Horizontal Distance from Footwall Base Station for HW

(Monitoring siations are located on 190 M RL bench)

——
.= —_ —_—

Station El]mznnm N Change in Horizontal distance in cm. ‘
Mo meter, February | April August | October
Oetober 2018 | 2021 2022 2022 2022
/225 810354 8.2 148 [-17.0 -18.1
| S/150 | 801478 5.0 |56 174 -18.9
i  799.918 8.1 qa1 88 |71 .
(Monitoring stations are located on 180 M RL bench) =
h/100 BO0.522 -8.8 608 |77 -18.6
NSO 786.751 87 -15.0 -17.0 181
B/50 | 781.809 -82 (-13.9 161 (171
S/125 781.716 78 134 |15 [-184 N
(Monitoring stations are located on 160 M RL bench)
8150 744.854 85 144 -15.4 -17.7
SH50 744 267 -8.0 150 -17.6 -18.2
| Sf225 | 756.040 - 451 |70 |-181
Manitoring stations are located on 130 M RL bench) =
NI300 BY5.734 -10.1 -16.3 -18.0 188
N/125 730.924 496 470|197 214
| NFTS 723 DB 104 182 213  |-224
825 717.473 87 |-18.2 185  |-185 |
S/125 715.982 -10.7 989 |-220  |-238 |
N/225 April 2012 .
564.338 106 -18.9 - - |

Wole: "+ and *-" signs indicate increase and decrease In the Horizontal Distance
respectively.
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Tabls 13: Changes in Horizontal Distance from Footwall Base Station for HAW

Piliars.

{Monitoring stations are Jooated on 100mRL bench)

- Horizantal

Change in Herizantal distance In cm, |
Statien distance Il
e, meter. |
April 2018 February | April 2022 |August  October |
- | 2021 2022 2022
\S/250 B4 644 EX 453 |75 8.1
SA1s 74950 =T 81 |04 -10.8
{Mmrtmﬁa statians are located on 70 M RL bench) Tl
S250 | sa0a77 67 |-168 E-CE
| S/25 585 044 126 | -232 |268  |270
NDO | 542254 441 | 25B 298 222
| 250 471.852 123 208 -24.1 -248
[hhﬂlmm stations are incahu:_l_nn 80 M RL bench)
(N@25 1489338 128 |08  [-43 |54
'["ﬂmrtul_'i'\g stallons are Iocated on 50 M AL bench) =
NMTS | 486365 138 |-238 | -26.9 -28.4
NI75 526.262 -16.4 -29.0 334 -36.1
S/ | 544 145 462 | 288 333 | .350
500 | 562848 -14.5 269 EFIEE
 (Menitoring stations are located on 30 M RL bench)
S/50 567 966 466 | -314 -35.5 373
| 6100 [ 543203 182 :'-ﬁati'fﬂ'_ 400 [-23
EET | 526.064 B 371|292
(NFBD 474559 A28 |-225 263 |16 |
MNote: "+ and *-° signs Incicate increase and decrease in the Horlzontal Distance

respaciivaly
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M‘rt Changes in Horzontal Distance fram Footwall Base Station for HAW

(Monitoring stations are located on 380mRL bench)

I "m“a | Ec:;lmnga in Horizontal distance m.'
nce n '
Station Nao. inikis (I} _ -
February 2021 | April August | Oictober
. 2022 2022 2022
(N-874 1052567 <08 +1.1 09
|N-944 | 1068365 +05 +0.8 08
|N-810 1087729 0.2 -0.5 0.6
| N-855 1097 014 -0.7 08 |08
(N-780 | 1094.035 -1.4 1.0 -2.0
N-715 1086962 |28 30 |35
N-705 1087165 |22 2.7 3.3
280mRL m
| N-750 902,530 |22 T-22 2.9
N-B80 gg3are *04 |05 +0.5
| 330mAL |
S-850 102143  [-08 |06 08
5785 1004.720 [-h’.f #10 [+08
| 310mRL ———
N2 Te@iz7ie (8.7 EE |-10.8
300mRL |
5181 | 931981 ECE R | -10.4
270mRL
S-470 944.177 24 -3.1 3.7
S-560 850.086 A8 -2.0 2.5 |
| Z80mRL |
$480 | 905242 |20 |28 o
230mRL = i
5570 | 892,939 REEE 26 |

Mote: "+ and "-° signs Indicate increase and decrease in the Horizontal Distance

respactively.
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Table 15: Changes in Horizontal Distance from NWM 1.
(Monitoring stations are located on 435 M RL Dump)

Horizontal

Change n Horizental

Station | distance  |n|distanceinem.
Ng meler. February
January 2019 2021
VW/300 311,608 A
WIS00 170,017 3 e =
WG5S 228 265
(Monitering stations m]nmd on 475 M RL Dump)
Wias0  |287441 11
WiE00 303,168 1412
W7oD 384.045 =
| (Moniloring ststions are |rmhd on 528 M RL Dump)
W00 | 437 048 +0.8 o
|WiB00 437 207 +0.8
WITOD | 512789 +1.1
(Menitoring nlaﬁms arg hm‘aed on 520 M RL Dump}
Wisno 385,813 -
W50 435 882 -
WiBb0 | 532854 =
Wiaop | 593313 -
W/Bs0 | B47.070 = .

Mote: “+" and "-° signs indicale Increase and decrease in the Horizontal Distance

respectively.
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Table 16: Changes in Horizontal Distance fram NWM 1
(Manitoring stations are located on 475 M RL Dump)

Horizontal | Change in Forizontal
Station | distance  |n | distence in cm.
Mo mter,
April 2018 ‘February 2021
|Wis10 288018 2 |+08
W/H275 | 350 840 22 B
Wig25 380229 +0.9 —
WS40 [ 204132 - =
W25 | 524227 E
WiB40 | 312,389 -

Table 16 (Contd.}): Changes in Horizonta! Distance from NV 1.
(Monilaring stations are located on 410 M RL Dump)

Horizontal | Chengen Horizontal distance in cm. |
Station distance i { i
No. inder, | August2022 | October 2022
April 2022
(WB40 | 1079.815 w0z 0.5 |
W550 - 1072.581 0.8 |

Table 16 (Contd.): Changes In Horizontal Distance from Ny 1.
{Monitoring stations are located on 435 M RL Dumg)

= ekt Change |n Honzontal distance in cm, |

Station distance in | o

No, it August 2022 Oclober 2022

| April 2022
WT15 1818.588 +16 1.1
B30 1533679 +1.1 +0.5 ===

(WEBD | 1508.840 1.1 205
| Wi525 1477.285 +0.7 | +0.8

Mote: “4+" and "-" signs indicale Increase and decrease in the Horizontal Distance
respeciivily.
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Table 17. Changes in Horizontal Distance from NWM 1
(Monitering stations are located on 515 M RL Dump)

_— e

Change in Harizontal distance in &M,

ki Harizontal
an i e
No. :‘nﬁm " February | April | August Oclober |
Oclaber 2018 | 2021 Imﬂ: 2022 2022
E/M3D 1668.464  -6.1 912 |-e9  [-1.0
ENT0 | 1703150 .72 428 |26  |-128
EnQ 1757702 53 402 |81 02
W40 1750 657 51 : B . :
W00 1782.147 | 5.5 P =
_ﬂﬂumlmwsrammmmmmumnmm_ |
WH20 1743.351 E Y -
| EN10 1637.056 |82 - - -
|BMEs — Teenent  |-117 158 |-14.1 151
ES00 | 14B0299 |62 |- - -
(E/B0D  [1502.015  [-155 - = -
{Monitoring stations are located on 475 M RL Dump)
| Wins 1656.295 - [-108 [-82 02
Wi160 1690, 168 64 |- - - =
Ef700 1478575 !i = 1= 1= !
E/560 1442518 - - =
E65 | 1420331 Ja 5 E - -
| {(Moniforing stations are localed on 455 M RL Dump)
ENS0 T 1518.000 - -84 |86 L
| Wriso 1645.517 69 _|_- - -
W0 1614675 |67 . -
(Maniforing stations are located on 435 M RL Dump)
(W25 [1e00171 - [-149 [452  [-162

Note: “+" and *-" signs Indicaie increase and decrease in fhe Horizontal Distance
respectively.
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Table 18: Changes in Horizontal Distance from NWM 1.
(Monitoring stations are located on 455 M RL Dumg)

Herizontal | Change In Horizontal Distance in cm.

D L T :—-—-—
SuBori No. |m5$,m“ N Fabriary | Apt August | October

October 2021 2022 022 | 2022

| 2018 |
N2050 — 476839 |0 02 |+02  [+03
| NHBTS 428,161 0 +0.1 +07  |+06

_ {dan, 2079) | “

| N2375 | 561.920 A7 4.3 4.0 41 Jl
{Monitoring stations are located on 435 M RL Dump)
NMETS 374,690 08 A5 | -1.0 -1.2
N/2100 399191 Tl |04 +0,1 0.1

(Jan. 2018) |
 Ni2335 as7.828 |07 05 |03 03

Note: “+* and “-* signs Indicate increase and decrease in the Horzontal Distance
respactively.

Jo

&



%‘ TR aneriid Meseesaine oo Missre vond 8 B o Diyafand

Subsidence Manitoring
(Geound Table 18: Changes in Reduced Level o
MovementiSubsidence Monitoring Stations are Located on Hangwall Side)
Reduced | Change in Feduced Level inom,
Epaet o L
Station Mo, Tmieder. Agril "Augusi 2018 | Oclober 2022
February | 2022
2021
— : M
| HMWIn pif N#0 [ 158,682 |7 [+0.7 105 ==
TTORL e ine 2 A 1 R .. —
HWinph 570 [172.1851 | +08 -39 |37
| 200 mAL . i
Hiviin pfl 5380 | Tenim 24 [#7 [+
215 mRL
| HVVin o 5508 | 218861 | +62 [+6.1 [+5.8
40 mRL
HAWIn pit 5-338 [ 340837 | 18 T-HA |13 |
30 mAL ]
| HAWinpit N-210_ (311216 | 10 (13 -20
HAN In pit N300 | 309.963 | +0.4 07  |«3 1
HW Inpit N-335 | 310138 | 00 -1.2 +11
HAW in pit N-4S0 | 310864 -1 18 0.7
(HWin pE NESD | 310547 [ #82 +5.1 +5.2
L aTOmAL Coo e
HWinpt N5 [261843 04 22 0.9 _
HAW in pit N-725 | JBoce4  +a8 B NEE]
HAV in pit N-TBD | 270,022 +12.4 +1.5 +1.6
HAV in pit N-820 | 270,708 | +13.1 +34 +39

Mote: “+" and “-" slgns Indicate increase and decresse in the Reduced Level respectively.
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Teble 20; Changes in Reduced Level
(Ground Movement/Subsidence Monlloring Stations are Located on Hangwall Side)
Faduced Change In Reduces Lavel in om. _
- Sitalion No m ™ | i August 2018 | October 2022 |
February 2022
2021
Surface = B
HIV Surface N-610 [ 385,121 . e
HMW Surface N-680 | 385,652 s +103 +10.3
HW Surface N-470 | 385,008 187 +19.3
HW Suface N-115 | 364856 |- +58 By |
Suface 5230 | 381481 |- = :
| HAN Surlace 5480 | 342 060 - <202 .
| HAN Surface B-538 | 380.770 - +26.7 4286
Surface 5-165 | 384.788 3 0.2 +0.3 .
Surface N-285 | 384 856 - , . —
HW Surface N-§25 | 385.615 +4.3 +1.1 22
Surface 5245 | - p |3EE0E__ [+0d |

Nole: “+" and - signs indicale increase and decrease in the Reduced Lavel respactively,

Table 21: Changes in Reducad Leval
(Ground MovementiSubsidence Monitoring Statlons are Locatad on Footwall Side)

Reduced | Changea in Reduced Laved in cm.
Stalion No o 0 ag August 2018 | Oolober 2022
. February 2022
2021
Suriace T
FAW Gurface 5650 | 300,022 a7 e E] "
FiW Burface 5260 381764 2 [+586 | +3.3 +28 |
" FAN Gurface §-160 | 392.555 - -
| FW Surface N-60 | 383,384 5 4.6 +5.8
| W Sutaes ior8 |20 L : —
| FiWV Surface N430 | 385.¢ - . ]
| FiW Surface N-610_ | 397.420 407 B +12 :
FAW Surfiice N-725 387,637 -1.6 +1.4 +0.8 |
|

| FAW Surface N-800 | 008327

e
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Taible 21( Cantd): Changes in Reduced Level

*

i
=

{Graund Movement/Subsidence Monitoring Stations are Located on Faohwall Side)
Reduced | Changa In Feduced Level in om,
Station No. m i August 2018 | Ociaber 2022
February | 2022
= o
38EmRL
UFAWn pil N385 | 385278 | #12 K T
| FAWinpiN-175 | 336872 - GE [+8
S00mRL =
| FAWinpit S-185 [ 208,857 | +1.1 B [00
o
FAWinpt 5645 |260.070 | +2:8 E) -
FiWnpn 5421 | 222087 | T 0.2 .8
 1B0mAL
FWinpi 5100 [ 181262 | 418 [+8 GF i
180mAL i
FMWnph N-55 [161.514 |[+28 | +1.2 | +1.4
120mAL
FAWinpit N445 | 130,808 [+03 JEiE [#1.2 |
 110mRL |
FAWnpENZEE [111526 |+ [ 405 [ +0.7 f

Mole: *+" and *-" signs indicate inoresse and decresse in he Reduced Level respectively,

43

Jo8



ks LT RN

: s ) & 4]

¥ 4 lll_.-". o o N .'I" b} |
; e - ":.-.‘-"‘\ o L) i \
. ? ol e e o S W '

] r-' o R g LT _.f . o = :'" \ X
: | il Al B R R L Y
i b g o -, - s -.'- ""." - PR TR

4 Il,‘tlu‘:. "I "i" N 1
1

al h a,i i
o m.ﬂ,! il

| e
| M* 'I‘Jl“ ’W i |,

I:' ;f

7
l i
|

g

Ei

LIRLN

) H"?Eﬂﬁ”f

I i I pstiid Foaim I Tiwid LR LU
Fig 3: Geotechnical Insiumantation plan wilh slope monitaring pillars.
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Fig 4: Ground movemen! monitaring plan above WG mine.
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Fig 6: Geolechnical instrumentation plan for Dump wilh stope monitaring pillars:
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. Ea] I
SNo | Date location h'lllﬁﬂ!t;;:g distance MLPD ey Frequency
-380L South |
14-0et- Aeppes
1 3 | -430LN127 Refze 320 | 190 | 0.88 a0
Chamber
<380L South
16-DOct- Arcess
2 1 -405L_N307 Refuge 180 136 0.76 a0.3
Chamber
11-Oct- -355 Morth
3 73 -205L_5673 it Rores B850 B1 0.47 65.1
17-0ct- -355 North
i 54 -3B0L_5627 el A ars Ba 0.50 a0
B-Mow- =3551 Narth
5 33 4050 5382 Warkshog BAZ 154 077 95.00
12-May- -355L Narth
B 33 <2550 552 Workshop 324 FiiF) 132 101
-3R0L Sauth
10-Mow- ACCESS
7 23 -A30L_582 Refuge 364 157 1.85 137
Chamber
=3B0L South
10-Mow- Aoess
B 23 -A30 553 Refuge 393 59 1.37 120
Chamber
-380L South
14-Now- Access
3 23 -405L_5592 Refuge 262 160 1.85% 141
Chamber
<3801 Sauth
L-Dhac-
10 33 -430L_552 Refupe 375 213 1.46 112
chamber
-380L South
u | Y| ags sz Refuge 201 00 | 0.76 120.3
23
chamber
‘ 14-Dec- -3551 Narth
13 13 -430L_M22 Workshop 274 55 1.62 100.4
16-Der- =355 Morth
13 23 -430L_5292 Workshop DG 62 1.03 1208
-380L South
w | % | az0um2 | Refuge 444 | 211 | 072 | 1014
chamber
=380L South
15 | 1-Jan-24 | -255L 597 Refuge 2931 134 | 102 1219
chambisr

Anmexure-xxXil
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<3551 MNorth
16 | 1-lan-24 | -
an 2551597 Warkshop 340 234 | 235 105.9
-355L Morth
17 24 4
an-24 | -4D5L 37 Workshop 283 183 | 198 99.94
=380L South
18 | 2-an-24 | -405L 57 Refuge 405 183 | 1.20 110.3
chamber
=180 South
19 | 3-Jan-24 | -405L_S577 fefupe 249 145 2.16 10292
chamber
2-Fel- =355L Narth
i1 -
2 5 3555202 | O ishop 455 133 | 081 107
13-Fab- -ALSL Narth
|
21 24 A0L_S&7 Workshag 351.2 66 1.81 101
-380L South
15-Feb- :
22 ~430L_NE A Refuge 405.52 182 0.59 111
24
chamber
-A80L Sauth
23 | 2T | aon sasa | mefuge 1668 | 121 | 2.38 126
24
chamhber :
27-Fab- -355L North :
24 24 4050 5172 Workshop 444 124 1.17 122
=7 -380 South
25 -380L 5217 Refuge 17328 | 141 | 1.21 107.50
24 :
Chamber
=3B0L 5outh
26 m‘::”' 405 $652 | Refuge | 26111 | 59 | 181 | 110.30
chamber
: 13-Mar- | -405L_MN277 | -355) MNorth
27 58 = Workshop | 17241 | 138 | 086 | 100.65
21-Mar- -355L Morth
28 24 -155L_NGT A Waorkshop 26289 129 077 10980
23-Mar- | -430L_N337 | -355L North
29 34 A Warkshop 209,71 69 0.34 113.48

Feak parficle velocity
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Annexure-xXxy
WEE M

T
e wily ey

w4 Wirr nd S
-ﬂﬂﬂﬂﬂmg:ﬂ
—— skl agfh i i
Cripommeet al Inda
iy of Jol Shakn
Dapotmen] ol Winin Mrsodme.
e l:'uwhp-'e'ml & Sianga Pajurngion

Ciegaee Wiler Authority
(e Pl iy e wo wy
MO OBJECTION CERTIFICATE (NOC) FOR GROUND. WATER ABSTRACTION
Profect Name: et Dz Lid. i
Prjmct Adktriss Hinduslan Zinc Lid,, Mampeisa Agacha Mings, Villags - Agucha :
Vilags: Agincha Biock:  Hurdam
| Dzt Bhilwara Slate:  Aajasihan
Pin Godp:
Cammurizalion Addross: Hindimtan Zng Lic., Rempura Agueha Ming, Vilage - Aguchs, Tehed- Hurda,

Ehihvara, Hurda, Biftwern, Ragasthan - 30108
Aderess of CEWE Reglonal Office = Central Hmrﬂw.llrmnfdwmﬂaman B, Jhaldna Caongr, Jaipur,

Fiatasfan - 302004
1. NOC Ha.: COWANOCMINAEN 20237303
2. Appicalion Mo STATNRUMSR004 ' 3. Camgany: Owar Expleiled
{OWEILE 2020

4 Poject Slaus:  Exsing Ground Water 5. NOC Type: are Aenewnl
&. Valid fromi H'I:ITI‘EHEE 7. Walld g b 2024
B Grmrﬁ'ﬂnrqr.ﬂ.bmmum Fmﬂm

Fresh Wazer Selniw.utar Duwleving Talal

meiday miysar m¥day miyoar mifdsy m¥fymar mokay i pear
11'.|'D!1.III i.'l'i"l:l&ﬂ‘ll o
B Datis dfuﬂﬂﬁﬂmnﬂm shisohees

Tolal Exlsling No.§ Total Propased Mo.:0

DW DO B TW MP DW  DCB  BW W M

Absirachion S 1 0 |5 0, 0 B g 4 |8 [
'm‘ﬂq*hm““mmmﬂ"m““‘"

10. Ground Wisker Abstvaction Rigstorstion Charges paid (Ra.): 4184515000

11. Numbar of PissometarsiObservasion wallsjtabo o of Piszometans Maritaring Machanizm

' consinioied” martarad & Monitonng mechanism,
Mariil | DWLR™ DWLR Wil Telemetry
~TAVLE  Digial Wl Levdl Alasside 2 o 1 1

nga Gondllians given everieal)
THis I ith Byie garenniad doromastd necd e o 0 Sgand.

1, mmmﬂl‘-’rﬁh =f Bl - gman § iy, 4|Hm“1rmnql1mh;ﬁm'ﬂﬂ it 1B
“Phamn: 1310 TORI54T Vi SN, ERRINILD
Wrlndle: cpii-argarlh

oy - QEw
SRV WA TEIN -SAVE LIEE

-
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Annexure XXX

@ vedanta - HINDUSTAN ZINC

By B e ped

Mine code: 270020
RA Mioe/VTC/F 18/20241 M SN ANy Dated 30/01/2024

Ta

1. The Directod Genpral of Mingd Safety
e of DGARS

Barees Paad

CeHANRAD

[EAREHANT

Py BI6001

2. The Dy, Director Genaral of Mines Safety, NW Zoee
Miran Wagt Sectos b, Sharmarhotes Nam Bzad, eprpur- 11 30C] (R

3. The Director of Mines Safety
Otfice of DG

Aapsagsr Lend Bayd
AR Bepan ], AAJASTHAN
P AIS001

Sub 'EuhﬂnmnlhmﬂnmmmFmﬂ'frlhwlmu
Sar,

pegie fmg cnclosed the Annial Reéturn Form T for the year ending 317
Desember ma,mrmtulw:ltamtudﬂmm“mw Ming of Miadaytan
Teng Limited

Lacted ol ate
Thank=g yii

ARy YN~ J

i

e n | | _tr ™ ]

i"u—; i i

Sachin M. Deshmukh

htine Manager
mmmmmmmumlmmmn
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% vedanto @w

(FORM - T]
[See Rule 29P (1))
Annual Return for the year enging on the 11¥ December - 2023

1. Name of Mines Rampura Agucha Lead ang Jinc
Underground Mire.

2. Postal addrets of Mines M/S Mindustan Zine Luamited,
rn;mudu i
Diss, Bnilwara ( RA) ) Pin: 311022

1 Diate of speniag of Mine 15.01.2010
4. Date of closing (If ciosas) Nat appicabie
5. Stuation of Ming [District/State) Bhilwara/Rajesthan
& Hame of Owner, Postal addeess Sh, Arun Motra
‘ CEO & whale Hime Dinector,
Hindustan Zing Limited

vasnad Bhawan,
UDAIPUR - 313004

OWN CONT NN CONT
IME T As per requireTet 0  aS8
L 62 | 0B 162 1T us
8 Rumber of persons declared
Madically undit NiL
9, Categor 2atian Of the Derond
Peclares wnfit ML

Cedified that t=e informaton hos beén gnen above, s Comect to the best of my

. 'Jr" [V‘L’! "aﬂ:‘l’_q . 2 ’
Date:50/01/3024 \‘f _ fl pad, T h :w..ﬂ-'w.r fail
qt‘ fl - I:jl::"":;ll..- Lt 5 P

| 1
= [ a

e
sy o

Nama  Sachn M Deshmukn
Desgraton: “Mine Manager”
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Annexure-XXXI

3= vedanta

N transforming elements
NZLIRAMARNVARIZ 3 0 4 [Dateed - 2N.118.2020
T,

The Director,

Ministry of Envirun m'-m.r Furest aml Climate Chinge,
Wemivnieal Oee (Cenirsl Reglon,

hendiriva Bhawan,

Sth Floor, Sectar "7, Aliganj,

Lughnow — 226024

Subjeet: Submissim ol sudy repont in in compiimsee of the BC amendment Sop
1100 3367 2008-TA M) duted 2802 2020 o M | industan Zine | bpbbed B the
mine. bease wrem oF 1300 T lecated o village Agoche Tebsil Thoghu THstrct
Hihritawiirm, Fojmatlisn.

Siv.

Adsditionn] specifiv condiion N 3 b the abowe mentioned smendmgr femer i read o below
P shull engage suitable agescy for eonduering dubsidomoe study lor enistng the depith ot
wirking from 100mbgal o 1500mbal The repor ahall be submitted 1w Minlsdy within &
bl

s enmipllamce of ihiv condition. suady hits boen comducied by Contral Bnstiage for Mining &
Fuel Rescarch (CSTR-CIMFRY, Cogiy of the studd neport =Mamerical Miskelling Sualizs i

Subsidence Peedictbon ol Rampara Agacha Mine. TEL7 is aunched herewith Ror perusi|
plensy

| handing Yo

The Member Seoretary,

1A — Division {(Non-Coal Mining)

Vv Blocls 37 Floor, Indire Pacyavaran Bhawan,
Ministrs of Envirenment, Forest & Clinste Change
dorbagh Rond, Xew Delhis 110083

Hindustan Zine Limited
Raimpuan ﬁ.gm:h-l- nspa. P O Agucia, el Ehdware iaaetmnand - 571 023
Mo -FOU LT TAYEE- 57, F & T+ 142 2T 1.7 wvva Widimsn, onin

Bagglebiimi (1 tpsboal Jhigmes Llanar (lagesliion) 3117 22
ETH e LT LR PR

C'ii{[-._ £
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CENTRAL INSTITUTE OF MINING & FUEL RESEARCH
{Council of Scientific & Industrial Research)
Barwa Road; Dhanbad - 828 001, Jharkhand

! Research Centor, Unli-1

| 1TE, Telenkhedi Area, Civil Ling, Magpur 440001, Maharashirs

Raport an

Numerical Modelling Studies for Subsidence Prediction at Rampura Agucha
Mine, FIZL

Ho. 5 -2021

= 2020

Subsidence study report cover page
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Annexure-KXXI

o Rajasthan State Pollution Gontrol Board
. 4, Institutional Area, Jhalana Deongari, Jaipur-302 004
w Phone: 0141-5158800,5159605F ax; 0141-5158687
wabsite: vwanw rpch.nic in
Regisiernd
File No  F{Mines)Bhiiwara(Hurda)t(1)/2009-20000 1392
Ordor No  2009-2010/Minas/401 Date: 3| Ih}; olo

\ Wi Hinduatan Zinc Limited

(Rempure Agucha Mina), F.0.- Agucha, Bhlwars,
Clistrict :Bhillwarn

Bub: Grant of Consand fo Eslablieh wnder setllon 21(4) of Alr {Prevenfion B Control of
Polubion) Acl, 1281 and under section 2526 of Waler (Prevention & Coniral of
Polution) Ast, 1974 far  your Major Mineral Mine af near \illage-Agucha,
Tahsil-Hurda, District- Bhilwara (M.L.No.- 12000 ).

Ref: (i) Your appiications dated 22/11/2009
(i} Recaived an 27/11/2009

in wiew of the defafis submitied wvide vour above referred applicalions! documents, the

Consent to Establish under seclion 21{4) of Alf [Prevention & Conirel of Pollulicn)

Act 1881 and under seciion 2528 of Water (Preveniion & Controd of Polluton) At

1974 ia hereby granted for camying mining adfivities. This consent is subject to the

following stipulations:-

1 Thal this consend & being granted in favowr of Mis. Hindustan Zine Limited, a
bine of Major Mingral having MLMo-12060 in an amga measiing 1200
Hectares atinear Village-Aguaha  Tehsil-Hurde, District-Bhilhwara:

I That this consent i wvald for & perod from 1BGVE0I0 o 1TEVEN3, or
cemmancement of production whichevear lo eariar.

3 That this consant is valid for following mining aclivitlles -

Milnsrnl Pormitiod Mining Capacity
1  LEAD FING ORE MINING 6160 BAILLION TONNES PER
ArMLIM
1 1 BEMEFICIATION PLANT FOR LEAD G500 MILLION TOMMES PER
t = ZING ORE ANMNLUM
4 Thei you shall achieve following siandards . in ambéent air In mine area / mining
: " Polhutant Standards for Amblant Alr | Standards for mining activity
ks
sFM 500 pgine SPM = 600 ppv*
B0 - 120 pg/Nr* (To be measured bakssen 3
i T maters from mining
[ 120 L!;ﬂl"
aclivity}
co BD0D g
————— e

:
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Rajasthan State Pollution Control Board

-, 4, Institutional Area, Jhalana Doongari, Jeipur-302 004
w Phane: 0141-51506800,5159695Fax: 0141-5159507
wabsile wiw rpcbonic.in
Regisierad

FileNo  FiMinesyBhilwara{Hurda) {1 y2009-2010/
Order Mo 2009-2010/Minesi401 Date:

& That the Mining wnit shall maintain zero discharge status of waste waler fram the
premises. Mo trade effluent shall be discharged Insidedoutaide mine premises.

& That |he occupier'operaior of mene shall ensure thal all the conditons imposed in
tra Environmental Ciearance granied by ihe Minlstry of Envirconment & Forasis,
Goverment of Indle | wvide fefier Mo J-1101626T2008-1A10 (M) dateg 117722009
shall be strictly complied with.

¥ That tho occupieroperator of mine shall ensure that all the condifions imposad in
the permission of Cenbral Ground ‘Water Aulhority granted vide iz lelter No
A ZYWRICGWAIZO08-632 & 21-4{2)/WRICAWA/OS-41T  dated  06/08/2008 &
10572008 shall be strictly compliad.

a8 Tl‘a'trawu shall mot operate the mine wiihout obtaining Consent to Operate from the

< = Hpard.

B That this Consent to Establish is for mining of produci as mentioned abowe in
M.L.No.-112000 and a separale Consent io Establish iz required to be taken for
Mineral Separation Planbiprocess I any and for ary addibon/ modificalion! aiteralion
or change In process.

19 That the lessas shell develop plantation in ateast 33% of the tolal lease afea (o
makitain amblen! alr quality sround fthe mine and e Aclion Plan for plantation
submitted by you, shall ba implemented.

11 That you will implement all the pollufion control measwes as per EIAEMP
Rapart.

12 That the top soll shall be siored st esrmarked sie only shall be wullized for
plantation on reclalmed OB dumps,

13 The ovrburden geoneratod dufng mining shell be stacked al sarmarked =le as
par Approved Mining Plan & as per recommendafions of Central Instiute of
Mining & Fuel Research, Dhanbad, The over burdeny dump shall be reclaimed by
plantation of suitable native plant species

14 Cateh drainsd Siltafions ponds of appropfiale size shall be consinictad to amast
siit and sedimenls Bows from mine pils & overburden dumps. Garand drains of
adequate size, properly designed shall be constructed around the mine pit &
dump yard. Garland drain should be provided with slltation pond.

1% Regufar mondoring of subsidence, vibrabon ghall be camied out & | any
subsidences (3 observed appropfiale measures be underaken o avoid any loss
af e and matenal and be reported to Board

18 That the HZL shall camyoul condibioning of mined ore with waler o mlgate
fugilive dust emizgsion

7 That Ore Baneficiation ptan! effusni shall be Weated uplo prescribed standards
& tadling slurry shall be fransported in close pipe ine to tafing dam.

14 That all other general condiions (110 21) encicsed as Annexurs shall be siriclly
complied with.
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Rajasthan State Pollution Controd Board
4, Institutional Area, Jhalana Doongari, Jaipur-302 004
Phane: 0141-6150600,5159895Fax: 0141-5159697
website: www rpcb.onicin
Regmlensd

DA

FliaMo  F{Minea)Ehiwara(Hurdaji(1y2008-2010

Crder Mo 2008-2010Mnes401 Data:

1% Thal this Consenl is subjest to the condilions as staled above ard  ganersl
conditions 25 stated in Annexwre. Further, the mining unit will comply with the
provisions ol the Ak (Prevention & Control of Pollution) Act, 1981 & Water
(Pravenion & Contro! of Poliubion) Act 1974 and any such candillons as may be

aplcmwmumam&mwmmﬁmrﬂummumjmdﬂwamu
i,

This bears approval of the competant authority.
Encl: As Above
Yours Sincaraly

g P ™ L
Group Incharge-Mines

Copy Tdi=
1 Direcior, Department of Mines & Geology, Govermment of Rajasthan, Udasipur.
2 Mining Engineer, Depariment of & Geology, Government of Rajasthan, I

Bhikiara.
3 Reglonal Officer, Regional Offica, B
Bhllwars- pleasa ensure compliance
4 Waster File, Consant to Establish, G

Board, Jaipur.

gihan State Pollution Coningd Board,
Consant Conditions
Mine, Rajasthan Stais Pollution Contrat

Group Ingharge-Mines
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= IIeIReNE A6A UguUT (1165101 :use
SR57 RAJASTHAN STATE POLLUTION CONTROL BOARD

I That this consent shall be sobject ta the conditlon that you shall operate the mining
aEtivities in the area a5 per e mining nght ellowed by the Mining Departmear in the
bdirbng Leases only.

1 That this consent shall be sabfect 1o the direoionsiorders passed in vorious
Mining/Envircnment related Wit Potitions by Hon'ble High Courd and the Hoo'ble
Aupreme Courd,

3 That you shall provide e necessary infrastruciure facilities including equipment for
the monitoring of ambseni air In secordance with the directioms given jo you by 1l
Palligion Control Boerd”s officiels Fom ting to time

4 That Mining Unit shail wnderske the pivased  restoration, reclamation  and
rebmbititation of ands as per established practices & procedurnes (provisiens of Mine
Closure Plasi in case of Major Mipsmnls) affecied by prospecting or mifing operifions
and shall complete this wark before the conclusion of such openions aid ihe
abardommend of prospects ar mingek.

That overburden chall be stored s & systematie monner that it doss not obatricy the
naturai drainage pattern of e ares. [t may be used for back filling. The lusd shall be
identified for disposal of overbunden at environmenially compatible site,

ok

i, That Minltg anit shall strictly comply. widh the Mining Ptan and Eco Friendly Mining
Plan as submitied w & approved by the competend puthority. (Eco Frigndly Mining
Plan fior Misor Minetal & mining plan for Major minerals & marble, Grunite Mines)

in order to ulifize the same for dust suppression,

EH That ihe domestic effluent iF any, shall be iresied and disposed ol with properly
designed septic tank followed by soak pit &s per prescrived standard.

g, That Alr Emissions shall conform to the siandards prescribed uander the Environment
{Profection} A, | 986,

I T Thar the waser spray and sprinkling system so installed should always be muintained

1, That notse level shall be kept os detniled bebow and under oo coroumstances, it shall
cxcend the presesibed fimit-

a, Dy time EOAMIYOPM) - 7548 A (k)
b, Mighttime  (S0PMiw&OAM) - 6548 A (eq)

(1. That this consent should not be treaed as WO or approval for mindsg i forest area,
i any, falling in the leass and relevant permission wnder provisions of the Forest
{Corservation) Act. 1980 shall be obtxined from 1he competent authority.

4, wedegare i, wmeen g, WU
4, Institutional Area, Thalana Doongn, Jaipur

Phane - 2700050, 3705731, 2707285 PEX 2711263, 2711320 2V 118X | JT075908
Fox - 2710647, THFISER, 27043 7h
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13

14,

I4.

1.

i

[

Thay fioe Diisel Genprator Sei, aconsihe enciosaiedcousiic et shall be provided
[ mﬂhp‘m‘ﬂmﬂmw:l.rm’n:upuh[hﬂ:ﬂa Motification of Minsry
of Envirorement & Forvsss dated 02.00.99. A doguate stecl heeiphd wlih Do, Seiy shatl
alzo be providod and madniminsd. Moise fiven the Disse| Gensrator Seix shal] be
coaircdled by providing am acdimstie epchosine or by Drearing tha room nedisiicaliy,
Thi senastic encloseiacoustio ireatment of moom should be designed for mindmem
25 dib (&) Insertion Las=s o for meeting il smbient noise standands, whichever is on
ther higher. The messurement for Ins=nion Loss may be done =i different points ot 0.5
migtre from the scoustic enclosuremom ani then averagnd. The Déissel Genenizor Sois
should slo be provided with proper exhavsis maffler with lnserdon Loss of
minimum 35 4B (A). The siack heighl fie te Diesel Genorafor Sste shall be s
nidified under the EF AL 1586

Thas the Indusiry sball comply with provisions of ihe Masfschare, Storage  ond
Import of Hazzrdous Chemicals Rules; 1989 andd the Hozardous Waste {Mamgement
& Handiingifules, 1550 mnd related smemdmenss, as epplicable

That Bhils consent |4 volid, subject b fuifilment of all the oihes slatutsey ivgikemenis
i other [awiActeRules as appliceble,

Tht ihe Sndusy shall submit quarterly compliasoe of @l e gbove sared condifions
0o this odfice

Tht ik usit shald submis Waber Cess rotama in case il wakés cormempdion s more
than 1 BLD wnder provigions of t Water (Preventian & Coniol of Pallation] Cess
At 1977 and as smended from girme o firs

Thiil nobwilistindlivg anyshing contxined in this bimes of consent, fhe Sole Bosnd
brewebry reserves tn i, the right and power inder soction 21(6) af the Alr (Prevention &
Contred of Pofluion) Act, 1981 & eoder sectian 27(30 of the Warer (frevention &
Coneod of Polluion) Act, 1974 o revies anyoneior oll the combilions impased here-
in-above and o make such varlalions s deeoed fil Tor the purpose of Alr At &
Water Aol

That #is consent, uhder no cirrumsinnces, be comnsinied B8 eonferment of any
property or any imtonest in e dease arex It is only comfined Tor the purposs of
regularing of provisions of the Air Aol & Water Aol

That any ncorrect nformation submifted in the consant application form shfl maki
the imdiestey fRahle For legel ection under secton 38 of the Ajr Ac & umde
secdlped Jaof the 'Waler Acl

That in case of fallare to comply with amy of the conssrt condilinrs saled as abavi,
the corment isseed o @i indesiry shell auionatically stard rovoked withous any
nofkes.

Thik e £ oment will ned exginpd you fom oy legal sotlon fo the past violations, i
airyy of the Ao RulesMolilicarkonsCinoulars ta,

g L= Al e
{Group Inchnrge-h inesh
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Fead Office [Mines )
Rojasthan State Pollution Control Board
—aaan

&, Institutional Area, [halans Doongark, [alpur-302 004
W Phone: 0141-27 1681427 10813 Fax: 0141-27 16014

Hatgisnan vil

Flle No FLCPRE)/BhilwaralHurda)/201)/2019-2020,/7113-7117

Oradibe W 20RE-F023Mines/ 10762 Dater 2002 0023
Ut bd ¢ 11,060
1 f5 Hidestan Eine Limited

(Rampora Agucha Mine |, P.0.- Agocha, Bhibwara.

District tBhilwirn

Sab  Qrant of Consent o Oparaie imder Section  21(4) of Al [Preveation & Control ol
Pollodos]  Act. 1981 and  wnder  Section 25/260f  Water  [Prevention & Comfored — of
Pollution]  Ac, 1974 0oy your  Major Mipgral  Mine ot near Village-fgucha,
Talsil-Hurda, strict- Bhilwarn (ML No-8,/1999 ),

el (1] Your applications datod 208710/ 2022
(i) Received an 26/10/2022

Sir.

fo cview  of the deralls  submigted  wide oar above  feferced  applicationsy  documents, | Heo

Coigent W Opérate  woder  Section 204 of A [Preveabion B Coobrgl  of  Pallution]

Aet 1981 and wnder Secthon 25026 of Water [Prevention & Ceotrol of Pollution] Act 3974

ix hereby granted for carrying mining activives. This tonsent s subject 0 the  Rllowing

slijrslations-

1 That this consent #5 being granted in fweour of M5 Hindostan fine Limited, @ Mine ol
Maojor Mineral having MLMNo- 8/19990in an aren  measuring  1200.0000 Heotires
it o Villlige -Agocha | Tebsil-Hieda, st elet -Bhilbvern,

2 Thiat this consent in valid for a period from 01,03 /2023 w 29/0% /20208
3 That thes consent is vabid for fillowing mining aciivities 1

Minoral Pormitted Mining Capacity
1 Lol BEing e Moing B A3600  BILLION TONKNES PER
ANKLIM

a ‘That the project propotent will somply with the Standard a8 prescribed vide the Minisoy of
Ersitirmient, Forest aind  Chidide Change ootificition no, G5B B26[F) deted, 16tk Hovember,
2008 whith respect to National Ambient Air Quality standarids,

Signature Mol Verified
niun;lr-irwﬁ Crang
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Head O [Mines )
Rajasthon state Pollution Contral Board
A, Institurional Area, |halans Boongar, Jalpur-302 04
Phane: 0141-27 16814, 271601 3Fax: OT41-27 16014

Kegistered

FlEPM)  Bhihwira(Horda) 2201 )/ 2009-2020,/7113-7117
202 2-2023 A Mines f LOTED Duter  ZBH/OZFI023

11,060

That this comsest to estaldiahfcinsent (o operate 8 only for éarrping oul mindng of miseral/ore
and not  for  any  processing/benclication  or  crushing/grinding ol orefmineral for which a
separnte application for consent fo establish and/or consent w0 operate should be sulsmitted,
Thi project proponest |s reguised to obtain seprate consent to estubilish and consent to operate
for coreying oot miining  of other minerals(s), i any or processing/beneficiation  of such
sriliisral{s) oud for any acdilion Snedification/altefation b olangd in process,

That this Consent to Operate i for mining / processing [/ beocficiation of produc as
mentloned above i MLNo-BA999 Gid g separpte Consent [ Dperate s pdquired o
be obtained for any other Mineral mining/ processmg! bencficiition  Plantfprooess |
any aind for any sddition S wodificatiog alteration or change in process

That the occuplerfoperator of mine shall ensure that all the conditions
imposed in the Environmental Clearance granted by the Ministry of

Environment , ForestandCimaie Changevideletters dated
13/12/2009,22,/08/2014,22/12/2014.28/12/2015 and THSOZLZ0L0 are
sirictly complied with,

That this consent is valid for production of Lead & Zinc Or¢ Mining @ 615
Million Tonmes per Annum. For any change in prodiuct and/for increase in
capacity lease area, the mine has to seck (resh Enviropmental Cearance,
conment o establish & consent Lo aperate,

That the lease holder shall get the CAAQMS siations configured with the
HSPCE OCEMS  latest by 30042023, else, Environmental Compensation
shall be lovied as per norms of RSPCH

That plantation shall be developed so as to cover al least 33%: of the total
land use for mining and allled activitiss a8 given in Approved Mining Flan
and shall be maintpined at all the thime to maintain ambient air  quality
s the mini.

That the lessee shall submit monitoring report of Amblent Al Quality
within the lease area, omor in 3 months

That theé entire water [dewntering in the mine) shall be reused afler
desilting, for mining operations [drilling etc). No water shall be discharged
oulslde the mining lease area.

That haul roads should be regularly groded and compacted. Regular water
sprinkling should be carvied ouwt on haul roads  to minimize dust
geoerations.

That adequate measure shall be taken for contrel of fugitive emissions
from the areis prone toair pollution

Signalure E.jn Verified
:nmr.l.u,.- Chaned

Dahe: 2023 02 fnoa st




Hood 0dfico [Mines )
Rajasthan Stace Poliution Control Board

- — 4, Institutional Area, Jhalana Doonpari, [aipur-302 004
W Phome: 0141-27168 14271681 3Fax: D141-27 16014
Repimtered

Flle N FlCPM)/ahilwarm [Harda) /201)/ 2019-2020/7113-7117
tirder o i'DEI-ED23,IhIInB'Ef]ﬂTﬁE Depte: ERSORFIOE3

Emik ld 2 108D

15 That you sholl not operale any stone  crusher/mineral  grinding/mineril
processing plant within sald lease without obtaining prior consent af the
Stale Boarl

if That this consent to operate shall not be wvalld, W the lessee has not
ohtained permnissions required, F any, om  NBWL/Forest Department  elc.
with respect to Wild Life Sanctuary /Matlomal Parkes/ Critical Tiger Habltats
in compliance of various orders passed by aay  other
I factfmole fregulation of  order of MoEFECC andfor boy  Court/Tribunal
ibme bo time.

17 That regular waler sprinkling should be carrled out o critical aress prone
to air pollotion and having high Jevels of SPM and RSPM such as on haul
romil, Inading and unleading points and transter poinis

18 That the mine shall oot allow making any obstacles 0 any natural water
M L, natural oalinh/stesm carrying raln waler to any water bidy.

19 This the mise shall pot allow woautherized disposal of aoy solid wasié on
land inside of sulside the premises,

0 That this. congent ©o  operate  shall be  subject 16 compliaoce  of
direction/order passed by Courts of Law in the matter,if any.

21 That the lessee should dump the overburden in such @ manner that it does
not pet washed away bto nearby water tonks. and likeds efc during rainy
SEasnn,

22 This consent shall be subject to walidity of mining lease.

73 ‘That sl other general conditions enclosed as Annoxure shall he steictly compllad with,

24 That this Consent ks subject to the conditions as stated above and general eoditions a8
stated o Annesure. Purther, e mining unit will comply with the provisions of the Air
{Frovention & Controd  of Polludon)  Act, 1981 &  ‘Water [Preventon & 2 Control  of
Pollution} Act, 1974%ond oy such condiflons as may bo gpeciiied from  toe o Sne Dy
the State Baned prder the provddians of the aforesaid Avts

25 That the grant of this Consent to Cperate 8 |ssusd from the enviromninial angle only,
and doee not absolhve the project  proponent from  the other satutory ooligations
prescribed  under any other law or any other instrument In farce. The sole and complote
respongibillity, o comply with the conditions lald down in all other |lows for  the
thimie-breing in foree, rests wirl die Industry ! anity project proponont.

Signatu rBEfI Verifiad

ﬂldhﬂ!‘ 8ig

S-E'IH 1 el
Hﬂstl'n e L]
Locatam e
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Heasl tHice {Mines ]
Hajasthin State Pollution Control Bopid
JR—— 4, Institutional Area, [hatana Doongard, [aipur-302 004

W Plsone: (14 1-27 16814, 2710913 e 014 1- 2716814

Hegistired

File Mo FIEPMY,Ehifwara{Hardo)/2(1)/2019-2020,/T143-7117
Order Mo 2022-2023/Mines/ 10762 Dater  2H/02/2027

Uit id 110000

Lo That the grent of this Consent oo Operale shall et i amy ey, adversely affect or
frupatidize the ldégal proceedings, if any, wktiuns] o the past oF fhil cosld be Gnstitoged
apmiisl you by the Stale Bacrd cfor silolitles of the provisionsof thy A o0 tha Bules
kil thermnider.

¥ Thoi the grant of s consest o establish/operate 8 issaed from. the onvironmesinl oogle
ndy, amd doss ot absslve the project proponent from  the  other sEtolery  obilgatioss
prefcribed  ander oy other bw or any. other logal imstrument s ece, The sole  and
campiete: fespomsibility, 1o comply with the conditons Taid down in all other lowd for the

dire-eing ko foron, restswith the industiy Sunitfproject projent,

Thig beears approval of the competent audhericg.

Enaf] Ak Al
Yours shncerely,
Gromp el ge-Mines
iA)  Copy To-
| Dicegtor, Bepartmiedt of Mines & Goobagy, Gevernmont of Rajisthian, Shastri Circla,
Udalpur-

! feginnal Officer, Regional OMice, Rafasthian State Pellution Cantrol Beard,
Bl pleage enoire compliance of the consent conditions and monibor tme 1o e

i Mining Engineer, Dopartmant af Mines & Geology, Government of Bajasthan, Bhibwara:To
inform thal this consonl has bees lesued from ihe eovironmantal aivggle only, and
wnsiring complimnce of any uthar lw fectfrule fregulation or order of sy Court /
Tribanal b vhie sob responsilility of thie project propeamiant and the concermest
depirtments

A Master File .

@)

T Tha Addilicnl PCGF (WL and Chiet Wik Lo Wirdon, Aongs Shosan bl i
Anbi i DOFAWL] Bhileiara, To indorai thal B gonsend hag Boon sued Trom I ammiranmentss
anpienly and ansiing complianen of any oiad swbcUnsebeguinlion of oider ol any Coo Trbunsl i 1he sofs
fesganaEn iy af The prajesl propanind and e aanoemiit depnimnels

Group Inclarge-Minas
Signalure Mol Verified
Tagiladly Cnanid
D yas 0192840 11108 18T
Reason: SoilAtesijd
Lzt

Valid Mine CTO
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Annexure -KXXIII [B)

Head Office (HDF )

Rajasthan State Pollutbon Control Board
4, Institution:al Area, [halana Doongarl, jalpur-302 004
Phone: 0141-5159600,5159695

v

&

Registeced
FlleNo 1« F{HDF)/Bhitwara(Hurda)/103)/ 20552024/ 1629-1631
GrderMo:  20239-2024/HOF 9370 Diatia: Puii 14 20243 F:22PM
Wrmbe 0§ ot TingGo
il Eimehikpan Eine Linslied
{Rampura Aguchin Mine), PO Agacha, Bhibwari, ,
District:Bhilvwars )
Sule  Consent o Dperate  under Secoon  I5f30al the Water  (Frovenfion & Contrel of  Pailition

Ak, 195 and under Section 2104 ) af Abr { Prevermn & Comived sf Moliocion ) Aoz, 1981,

Bed:'  Yourapplication for Consent to Operate dated 20/ 102022 and sibrequsit corred b
Elr,

Conseml . (Mpafee
Ueintridl  nf  Podlidim)

wiEler  te  provisions oWl Sectoa 2572600 the
Act, 1974 [hivwinpfier w0 be refermsd s tfie
Soction 23 of thoe S [Provieméen & Costeel el Moot} Ao, 1980, (hereseilye o o cfereod
&8 dle A Aet] aimended  tn date poad rules & the orderd vl thidrsinder b herehy
wwnkgd  for  your  Hindustan Bse Wimbied  Bompera Agucha Mines  Denefiviation  Plant
planit  aftviatsd gt PO - Aguchs Agucha  Tehsibilicds DistrictRhilwars |, Rajasthon, subject o
thee Tnbbowebn g ovmabikaimig -

Wator  [Provesition &
Water Acr)  and  unidur

A%

1 That thig Consent v Cpecate s valid for o periil frem 01 /02372023 1o 29002 /2028

2 That this Copsent b gianted  for manafocuring J pesdicing
prodocs - oF  careging our the  fullowing  actwilies o
fdlowing dervices with copacinies plési helos

folleveing  proalecis  § by
apematian/procesees or  providing

Favthesilar Typ= (Jacamiiny walnde Liinli
Lt ¥ine Ora Banehiclation Aeiviey i,50 MILLION TONHES
PR AN

5 That this Cowient b Opdrats I8 for existing planl process & eapocity  ond -sdpariie. Conseni
 Muinhliah/Operato 6 requited b0 be taken Bor oshy addiblan fommdifiatig nlteratiing by
process urchunge b cnpacity e changs 1o feel,

4 Thay ha  quaniiy  of effluent  penerstion oalong  with ompde of dipesal  for  the  tresd
efltuimt shall b o b

Fage |wd 11

Signatu nr:{ﬂn
G, 202306 14
Roason

Lecation: ©  _1




Head Office (HDF )
Rajasthan State Pollution Control Board

4, Institutional Area, [halana Dooungarl, faipur-302 004
Phane: 0141-5159600.51 59695

<

Regstered
FileBo @ B[UDFE)/Dhibwarierda) /101 )/ 2023-2024 4 1629-1631
Order No: m?i"mﬂiﬂrﬁﬂ"ﬂ ke Juin 14 T0Z3 3:32PM
Wil el ¢ 11040
Type of cffluent Moy, eMuent Teucycied Gy Hsposed ey of efiluent
ElEEriilio ol BT e (ML i anmde of digpasal
(KL} (LD
Dsimestli: Sevege 235 0l HiL R IEiL]
Tar i rrvabed lu STF anil ke be
wtithced St plomiotid aml
trrtinbure within the oy
e
Tratby EfMuyne LOETT AN 7 B0 NIL

8 CUhs the sources of air emilsslons  plong owith poBlution  coneeal messares ond dhe emission
aitiglaady Tie the preeseribiod gaessmebees shall b s el

Sparoes of Alr Emiggions Fallutien Conirol Prescrilpod
BbeRiren Farameler Stanudird

Privary Crashor Hew| ADEQUATE 5TACK
THAVTIH) HEIGHT , Bog Filker ,
WATER STILAYERS
WET SCHUIEER
WITH ADEQUATE
CTACE HEWGITT
PFarvicialote 156 mgfsm )
KEAEEE

Primasy Cricghes AL ADEIATE STACK
THOTOMN THIE) HEWGHT | tay Filller,
WATER SPRAYERS .
WET SEHUBBER ,
WITH .!'ll.il.EF.i”ﬂTE
STACKE HEIGHT
Partenidatie a1l b
Klatrer

g Lol 11

Signature Nol Verified
Chig sty 8 mend Mahhol
[RFLEY 20 BT
Hensha




Head Office (HDF }

Rajasthan State Pollution Control Board
- 4, Institutional Area; [halana Doongari, Jaipur-302 004
W Phone: 0141-5159600,5159695
Boglstered
Filesa @ FHDF)/Fhilwara{iterda)  101)/ 20232024 /1629-1631 .
Orifer Kot 2023.2024/HDE/9370 Dale:  Jon 142023 3:230M
Undt ld + 11060
Secondnry Crusher ADEQUIATE STACK
SU0TOM MY HEIGHT , Bag Fibter ,
WATER SPRAYERS,
WET SCHUBHER
WITH ADEQUATE
STACK HEIGHT
Pariculars 158 migfmmi
Marcer
Tued DG Seba (SMW each]( ACOUSTIC ENCLOSURE
T L ADEQUATE STATK
HEIGHT
o0 1500 i3
Parthcilste 75 mg/hmi
Multtey
MO 750 ppm
MAHE 0mgfNm3

§ Thit the Hipdustnn  Zine Limied HRampura  Agecha  Mings Bencficiatlon  Plant  plant
will caomply with the standards s prescribund vido MuBF mobification, Mo GER BZE{E] dobel
Rl Movembir, 2009 sitly respect o Mational Aoblent Air Qualicy Sramiaris

% That the Trade Efluent shall be created before disposel w0 as o wmtfarin o the sidords
preseobed  under  fhi Bavirunvent [Pristection]  Act-1988FRer disgposal  Into Inland Surfoade
Wit The inali paraneters b poguiaemooliboring shall e sy iiider:

Page 301 11




Head Office (HDF )

= Rajasthan State Pollution Control Board
i S 4, Institutional Area, Jhalona Doongari; faipur-302 004
? Phone: 0141-5159600 51509695
Registernd
Fibe Ma ¢ Ftﬂnﬂfﬂmmuﬂimrdﬂ! I[l]ﬂﬂlﬂ-iﬂ!i{lﬁlﬂ-lﬂl
Dz Jum L& 203 F:3ZI"M

Credbpr No: ZOII-Z024HOF AT
Wniy 1d = L1060

Paraneiers Srnndards

‘o Sapsponded Sids ot boopwoeed 108 il
1tH Value Betwien 5.5 o U0

il ume| Cirense N o gsgeed 1 mgll

Anvmankeal Sbirngen § as ™ Mg b vl S0 apgil

Hinctremical (g gen Thetand (3 days st 27°C) Nt bt evoond M mga

Chmienl Oxyues Demand Nt 1 xced 158 gl
Suitrnte (an WKL) Sun to excod S omg'l

i Plaal e Trade EMuest shall be weosisd boforg digposad se g be doolorni to the  stsibarids
prescrihed umcler  tho Erwitepment (Preeciiond Ack- DG e dieparal Inie Eeiaod
Swrface Water , 'he main perarmcters e pegellos msisifoclig sholl e s andes

Pagr 4ol 1t




-.—.E;-.- 4, Institutional Area, [halana Doongari, Jaipur-30Z2 004

w Phone: 0141-5159600,5159695

Head Office (HDF )
Rajasthan State Pollution Control Board

Registersd

File o« F{HOF)/B8hilwars(Hurda) 101}/ 20232024/ 16291634

Order ot 20Z3-2024/HDF 9570 Dutier Jum 142023 3:A2PM

Unlt Td:  LIDGO

Maraiestsis Standards

Tutal Suspended Solids Mot o exceed 100 g/l
rH Valuo Betwesi 5.5 o %0
0l wnmd Grease Not to exceed 10 mg/l
Hiu-:lmml;l Oxypon Donwmad [3 dayyat 27C] et o exceed 30 mgfl
Lead | as Ph Kot to exceed 0.1 mg/l
Cadmium [ asiCd ) Mt U0 exveed 2.0 mgfd
Copper | s Cu § Mot bo excesd 30mgf
[ Zine [ asEn ) Mok (o exeeed 500 mgfl
Wicleel [ 2= Mi ) ot tn exceed So00my/l
Cyanide [ a8 OV ) Mot 1o exceed 0.2 my/l
Flunride [ as F | Mot v exceed Z.0 mg/sl
Smlphlde {as5) Mot o oxceed 2.0 mpf|
iron [ as Fe ) Mot to exoeed 5.0 mgfl
Chforides Mot o exceed LH00 mg/l
Chienilcal Tygon Demand Kt to exceed 250 mg/l

% That this consent to operate i valid for operation of Lead Hing dvre Beneficiation
plant of 6.5 Millken Ton Per Annum capacily. The bndustry has to seel fresh consont
tp  estublish  Tor  sny  change i productily  product/process/service factivily  amd
wrEiifcathon falteration.

10 That total capital investment as on 10.09.202Zas per the CA. cortificate  ssibmitted
by you % Hs 103564 (Lakh) which Includes the cost of Land, Hullding Flant &
Machinery aind miscelamoous assois

11 That the indusiry sholl eomply with all the eonditions  of Envirmumenisl - Clearanco
(EL] susd by ihe Miolsivy. of Environment, Forest & Climate Change [MoEFECC),
Grvernment of lndla, vide letters no. [-L1015 /267 (20081811 (M) dated 11122009

Page 5of 11

Signammr;al(uu Verified
[rgnaily s l:)' ; Matingl
Dabe: 20E3.00.1 22 15T
Fomson: Selld

Lingakaon:
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Head Oifice (HDF )
Rajasthan State Pollution Control Board

E &, Institutional Ared, [halans Doongaci, Jaipur-302 004
W Phane: 0141-5159600,5159695
Rogistered
FileMo 1 FIHDF)/Bhilwara{Hurda)/1{1 /2023 2024/ 16291631
Order Mot 2023-2024/HDF/9370 Pates  Jun 14 2023 332PM

bpic 1d |8 LT

12 That Hazardows  Waste a3 diéfined  onder schedide 1V of Hasindons & others  Wasle
[Management,  and  Tiansbouwndary  Movement) Boles, 2006 shall pot be osed a5 row
materiil without nbtaining prior registration & antlirization from the Stte Boood,

L8 That itotal  waier consamplion/reguirement  for  lead Zine Ore  Benification  1ani
ahall mot excmed to 9500 KLD whilch will b et from Banas ftadial Wells

id That industry shall comply . with all the conditions  of CGWA  permisshon/MoC  issmed
by Central Ground Water Awthority, Ministry of Water rosonrce. Govt of India  wide
fetter no. 21402 /R§ SN 2004 doted BB 042022

15 That wiater fAow moeters shall be provided and msiptdned a1 2l suitable poiols e
mepsure  quaniity  of  waler  received  firm Bapns redial o owells  oand  wator
gonsumpiion  for  different  porposes. Record  of the same shall e malntalned o6
dlaily lasks,

L6 Thot amic shall treat 235 KLD domiestic sowage at sewage treatmenl ploot of 300
KL copacity  [for miovs abd Beatificetion  plant) that estlre ireated sowage shall be
roiged for  plostition  ant borticulture  purpose and  unit  shall  maintain eere ikl
dfixtharye outside the promises,

17 That the it guantlty of trade effluent shall not exceed from 16670 HED, Qut of
HEATOKLD , 7800 KL will be cecyoledfrecaimed from  niling dam oamd Pemaing
ABTO KLD retained In the ailing dam.

16 That waste wulor  genorsted from failing dom will be rewdedfrecycled  completily  in
millf process,

1% That the indusiry shall tolie uomoest precaution o cater secpage from  tailing dam
arial gnsure complete recyile of seopage walor in process only.

20 That the imdustry shull explore & carry out some scientific and technical stody with
vepiited  exprrienced orarization i the field for cotering of seepage from  talling
ifnim.

21 That the Industy  shall ce-creelate the deconted  water  from the  dailing  dam amd
shall maintain Lera Dacharge Siatus rom ailing dam.

23 Thal ihe efflueid from the ore bepefication plant shill be treated o confirm i the
prescribed  stanidavids  and  the tafling  sliory shall be  ransported  through o cluned
plpeline to e bailing i,

23 That the industry shall maintain the stability and safety of the tailing dom  as
svessed by CWIFRS and MR

24 That no  waste water [domestic & bade efuent) will be discharged Inside or
eyisile the factory premises o o § stroam or well or sewer or o bl o any case
und complete zero discharge siwius shall be maintained

Page & 0019
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Head Office (HDF )

Rajasthan State Pollution Control Board
4, Institutional Area, [halona Doongard, Jaipur-302 004
Phone: 0141-5159600,5159695

Hegistored
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Unit M 11060

25 That separnie cocrgy mebter & hoor meter shall be provided and  maindaieed al all
thie e polliten  contrel  messdrees  aid  record o daily cenndog boups  of  pollition
contrel mensuires anil dally enovpgy consumption shall be maintained in log boole

26 That Jor the control ol fgtive  emission guidelioes [ code of peactice . as  issued by
CPCR will b FoHowed

27 That ihe  Indesiry  shall  mointain steck of adequate  height at  crosher  and  ale
pollution  comtrel  measares  shall be operated regulacly  and  efficiently 1o achiove
the prescritivd sriission standirds as per condition no4.,

Z@ That asdequate  infrastruciore  foclity  for steck emission monltoring  shafl  be
maintadined at the stack of crighers.

I9 That stock of pdeqoare helght as  per porms  and  acoustic  endloswre  shall e
inainElned with fwo DG Se0s of 5 MW KV each.

30 That unit shall provide permanent safe infrastiucture ciliy  for stick  menitoring
with stock aitached with two DG set [5MW epach) within # monthThe onie shall
deposit bank guarviies Gt siipe inipediamly.

31 Thal oo odditional  sewece  of sl emibsslon shall be  installed  withoot  gelor  coisend
Iroms the State Board.

32 Thatall the raw materials and prodiuos shall be storod in dosed sheds.

33 That cemenivd  roads  shall be provided  amd  dsintelned  properly  Inside  dhe
premises tomintmize ugithve emiisiond dud o vibleilar movement

34 That water sprinkling wimd cleaning of houl roads by vacuom  cleaner shall be dune
regiibarly io control tie fogithve eniissions genvralid dug tovehloilsr movement.

A% Thot dust  suppression  system sholl  be  moioimioed o midisdee  Tegiive dost
emission i Least ZTine Ore handisg sres & at various tansfer poinis and  closed
conveyor bolts shall be used for the tronsfor of material to redoce the  fugitive
wini|wnlns,

36 That uvobt shall  provide fexible curtoins - vectically.  aftnched  with  cirusher  houso
shied{inaterinl foeding hopper points) so a5 (o minimize escape of (ines In addition
wrwiter spray nowxles al feeding hopper.

37 That the Indwstry shall maedotaln dest  collection and  extraction  system o coiirol
Pugitive diust cmissions i all the ransler points & lnading funloading srias,

38 That repular monitoring of grownd water  particulorly  In respect oo heavy mietaks
shall be carrlid out by establishing  adeguaie  wembers of peizeomelde well  arodnd
ibing dam,

34 That adeguale arranpgements shall be mode @ oveld flow of pollutanis  along with
rain wisker,
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40 That ihe ingustry  shall  carreowol  effuent  sampliog/stack  monitoring/ambient  air
guafity monitering and  submit goarterly analysis  report from the  State Hoard
laborstory flaboratory  recognized by Minkstry  of Envirvmment, Foreats & Climate
Change [MoEFECT), Government of Inadia

#L That industry shall comply with the provisions of Hazgardous Waste [Management,
Handling and Transboupdary Movement] Huoles, 20164 Mopufeciore, Storage  aod
Impart  af ilng.rntml.r Chemicals:  Hiles, RS [as ietiGed bnder Envirdrmment
[Protection] Act, 19B6and record of daily  harscdous  wasie  gensration  amd s
dispranl shall be malneained,

42 That the llrﬂﬂﬂuﬂlﬂ'llul'l'-llﬂ.lltl shatl he tokem for minimization of exposure o the
workers involved in handlisgfprocessiog of the lead and lead bepring material

4% That the wnit shsll perlodicslly exwmibie thelr workers at loast ooce in year for lead
lewel in blood ax well as wrine Persony with  higher lend leviels (greater  thas 40
wpddl) should be shifted bmddialely o pon-lead  activity areas and  given  special
miillcal treatment till the lead levels come back to acceptable level,

44 That e  Industry shall  ipstall  and  moictin sdequately desipned rain witer
laiwesling steictiore for rechinrge of groond waler inind around the area.

45 That the planmatdon of locyl spectes in the 33% of total area of the preojear shall be
sirrimd put & mininined

46 That the mdustry shall get pobley reonswed from time to o time wnder Poblic Liabilizy
Insurance Act [PLIAY and swbami it cepy (o e Bawrd

47 That the mdugtry  shall  obtadn  Environmental Clearance from  compelent  authoricy
under  ElA  Notiffcition dated 14002006 bifore  oatablishing  sny  such  actbvity  which
artrpcts Envirenmeninl clearance under BlA Hotifcition dated 14002006,

48 Thai upit shall submit toie bound proposal sleng  with Bank  guaraniee{10% ol
folal dost ol ey tndling  fcility) within ane month,  for §nstallsfen of dey  tsiling
faeility Instead of simple charge of waste water and enilings lnto tailing dam.

£5 That unit shall ensote check and  resiore  jimblent  ale gqualidy monitoring - mochines
as per  CAAQMS  protoenl  and  F  reguired may be  purchase  proper  CAAGMS
ppachinery  sdtup  snd  onsure online  conbectivity  with  BSFCH O Server and  swabomil
wvidonce based complionce o the Stte Board within o period of opne month. Thal
it shall deposit Bank Guarantae for the same mmediately,

50 That the industry shall submit the gquarterly complisoce report of all the above
cofmlilions i (ke Stie Beard.
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G That onlt shall insmll #TY comera and Onbine Qow meter wiitlh the Tailing  dom inlel
atiall  aikfing dam reose line, withine one masily, S0 68 1o ggeurd  comploie rouse  of
skl waler i mecwrbinee  with  wpter  balamce  saboniiled Tt e shadl dE':II!l!I
Hanilh  Guaranioe [(10% of totsl cost of PTE camerm  and  onlinoe fow  meter)
lnirdiately.

52 Thal PFTE cameras shoald be mstaled ot e locatioms Do cosver entire area ol @iling
ik,

54 That wnit shall complets  the work vilated e repliciment of monkley  ladder 0 sile
monitoring  Indrastrecture  monitoriog focility  for  the stacl  abached  with Primary
Crusher-Mew (750 TPH) within one montle amd submit the ovidence based  report o
the State Board, That nnit shall deposit lank Gunrantes for the saove immoediately.

B That wndl shall comply sith il the provisions of MSHIC Rulex, 198%a0d amsended
pa vl Al wich PET Act, 1991,

55 That wmit sholl espedite  oompletion of Hydro  geoslogical  servey amd  lsotopic
analysks study.

S6 T,  detwithatamling  sopthdng preidel LDerebereevs,  the. SGiee Eoadd shiall Bave ol
piorer ol reserves  Jfs oright. as  oontmined onder Section TTEZ) of the Wiler Aot and
wnmder  Sectlon TL(G} of the A Act o revlew anyone or Al wf ihe  comditions mepasisil
hgid im obhove  aml o wiake such daddmion o e doeuomis B0 Tor the  parpose o AR ACL &
Vaianit At

57 That the grant of this Copsent to Operabld 6 Bsued  Fon e csvinimmgnil Congle  only
amd  dwes et gbeolee  the prajiet propoeest Goad ghe ot statukory dlelggaiiens
proactibied undor any  ather ke o any  srther  instmoment m oece Thie sole amd coavpleis
iespongihility. . comiply with the cendiioes  laid  dawn i Al oother Wnwes for e plinkesbalng
o doved, tests wlth the industry) sty project propadsenl

SH That the grant of this: Consent o Operade @l ot e ony  way,  ailvecsely  affise] or
jewparebise  the leghl procesding. 0 omh. instiared b the  phst oor  that ocoabd B inktdiused
nEmind you by i State Boand for wviokibion, of e provigions of e Worer Aeropnd Adr Actoor
Ll [Rgili=e madde thierevrisienr

B Thit  the  Prajess  Prepddent shall  ommply et proelbsiaeis il the Eounste [ Manajesent
fubes;  200Gand  ansure el e peasested by them b chanpebizod | through collectiang
contre. or  dealer of  oothorised  postucer o0 dismander or recyebs’ e Chrough designeted
talkn baek wiewhice prostided of e jeodueer naudorized digmantley or rececler

A Thao the Project Proponenl shall  madsialn recond. ol postsee generated by o e Fodme2
sl makee such reoords avallabls for seeailing by e Baobid
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Preface

State Remote Sensing Application Centre ([SRSAC) of the Department of Science B
Technology, Government of Rajgathan, endeavours to make the best possible use of remote
sensing and Geographic Information System (G15) technologies towards fostering sustainable
development in Rajasthan,

In Rajasthan, the remote sensing activities started with the establishment of Aeral Photo
interpretation Laboratory (APIL) in 1979 as a part of the centrally sponsored Desert
Development programme, to assist soil and water canservation planning in the State, under
State Agriculture Department. Later on, in 1985 looking to the multl-disciplinary utilities of
Remote Sensing technology, the laboratory was transferred to the 5tate Departrment of
Sclence and Technology and renamed as State Remote Sensing Application Centre (SRSAC),
SRSAC functions to fulfil the following objectives:

*  Toregularly generate a databank consisting of temporal and spatial databases.

* Togenerate information systems for natural resources.

* To interact with various user agendies for the formulatlon and implementation of
developmental planning, using remate sensing technique.

# Toundertake short term and fong term experimental and operational remote sensing
studies for various natural resources, Infrastructure, and urban planning.

« To collaborate/interact with national-level remote sensing institutes like National
Remate Sensing Centre ([NRSC), Hyderabad, Space Application Centre [SAL),
Ahmedabad, Regional Remote Sensing Centres (RRSC's) to carry out joint projects.

* Ta popularize remote sensing and GIS by  organizing  training-
courses/workshops/seminars for different state user departments, technocrats,
students, etc.

The Centre has been catering to the natural resgurce survey, monitoring and planning neads
of the State since past more than three decades. Assistance s regularly provided to the user
departments in the State for planning the development activities using Remote Sensing and
GIS techniques, The Centre has long been collaborating with Indlan Space Research
Organisation (ISRO), Department of Space, Govt. of India for executing state |evel projects

using space-based information support.




Four major categories of projects being carried out at SRSAC are:

1. Generoting numerous geospatial layers for mformation support
Building natural resources information system, Lond-use & land-cover (LULC) mapping,
crop ocreoge estimation, surficiol wolerbodies mapping, groundwaoter guality mopping,
wostelond mapping, land-degrodotion mopping, wetlond mopping, forest blocks
mopping, geomorphological & lineaments mapping, Infrostructural mapping, codastral
mopping, odministrabive boundaries demarcation

2. Planning various natural resources management and development planning activities
Supparting decentrafized rural development planning, forecasting egricultural outputs,
Punchayat Somiti wise master-plan of water-harvesting-structure sites, silt preventian
studies in Pushkor Loke, conservation planning af Jadhpur Nt canal

3. Monitoring the landscape through change detection activities
Watersheds monitaring; waterbodies monftoring, river-flow change analysis, menitaring
the crop-residue-burning, eco-sensitive zone monitoring, LULC change detection around
mining oreas, wastelond change onalysis, forest cover chonge onalysis, encroachment
studies, industriol green cover ossessment

4, Capdcity bullding of the user departments / students / common man
Orgonizing trainings/courses/workshops/seminars, preparing atioses such os Resource
Atlos af Rojosthan, Ground Water Atlos of Rojosthan, Watershed Atios of Rajasthan,
Ayurvedic Medicinal Plants Atlas of Rajosthon, Soil Resource Atlas or Rojasthan, exciusive
workshops for spatial empowerment of Panchayati Raf Institutions

The Centre aims to move forward from Iinformation support towards decision support for
sustainable development and management of natural resources along with infrastructure
development and urban planning through the zpplication of remote sensing and GIS

technology.

This report Is an outcome of the study that was conducted by the Centre to assess the
green cover area within the boundaries of Rampura Agucha Mine, of Hindustan Zinc
Limited, Rajasthan, using remote sensing and GIS technologies.
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1. Introduction

Hindustan Zing, a Vedanta Group Company, is one of the world’s largest and India’s only
integrated producer of Zinc-Lead and Silver. The Company has its headquarters at Udalpur in
the Stale of Rajasthan where it has its Zinc-Lead mines and smelting complexes. Hindustan
finc is self-sufficient in power with captive thermal power plants and has ventured into
green energy by setting upwind power plants. The Company Is ranked 1st in Asia-Pacific and
globally 5th in Dow Jones Sustainability Index in 2021 amongst Mining & Metal companies,
Hindustan Zinc is a certified Water Positive Company and is the only Indian company to be

recognized at the S&P Global Platts Metal Award 2022,

The company has embarked on an ambitious sustainability journey, led by Its Sustainability
Goals 2025, driven by its vision of ZERQ HARM, ZERD DISCHARGE, ZERO WASTE." These
sustainabllity Goals were developed by the company as an action agenda for accomplishing

its owerarching long-term goal of creating positive impacts across the value chain.

Green cover s the area with tree plantation and is Intended to reduce pollution from the
surrounding air. Both gaseous and particulate pollutants can get absorbed if an approprate
preen cover |s maintained. As per the Ministry of Environment, Forest and Climate Change
(MaEFCC), Government of India, green belt s to be developed and maintained to minimize
the impact due to air pollution and nolse pollution in the environment, A minimum of 33% of

the area is to be kept for green belt development.




2. Objective

The objective of the study presented here was to perform geospatial mapping of the study
area for demarcation of the area under green (vegetation) cover, along with the

approximation of tree count.

3. Study Area

The study area for the report presented here is Rampura Mine, Agucha lecated in Bhilwara

District of Rajasthan.
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4, Datasets used

4.1 Satellite data

Ihe green cover analysis was performed on Copernicus Sentinel-2 surface reflectance (Leval-
2a) data of date ranging from 1* November 2021 to 10* November 2021 (Figure 2). During
the analysis, six bands were utilized, namely, Blug, Green, Red, MNear-infrared, Shorbwave
Infrared-1 and Shortwave infrared-2 (band numbers 2, 3, 4, 8, 11 and 12). The spatial
resolution of the bands 2, 3, 4 and 8 was of the order 10 m, while for bands 11 and 12, |t was
20 m. Additionzlly, IRS-Cartosat-2E satellite image dataset of spatial resolutlon 0.65 m

panchromatic / 2 m multispectral was used as the reference.
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Figure 2: True color composite of Sentinel-2{2a) sotellite data (between 1 to 10 Nov 2021}
that was used for green-cover assessment




4.2 Field data

Figld ‘visit was conducted in the month of 20" April 2023, wherein, geo-tagged field

photographs were acguired in order to support the ground truth reguirements during the

analysis. A few of the ground truth photographs are shown in Annexure 1.

5. Methodology

The study consisted of the following steps in the methodology (Figure 3):

Median Sentinel-2 imagery of
Mo 2021

Very High-
Resolution
Satellite imagery

Geo-tagged field
photographs

l

| l

SVM Supervised Classification to arrlve at
Dense vegetation,
Sparse vegetation and
no vegetation

F 3

Ground truth points dataset

Accuracy Assessment

Figure 3; Overall methodology

1. Designing the classification scheme: A threeclass classification schema was

designed that consisted of (i} dense green-cover, (ii] sparse green-cover ! new

plantation and (iil} other classes.

2. Procurement/processing of primary satellite images: As mentioned in Section 4.1,

the Copemicus Sentinel-2 satellite image composite was prepared for the purpose of

# I'_'"l




green cover analysis, This composite was prepared using the images from the month

of November 2021 due to the foliowing reasons.

= For the month of Movember, the agricultural cropped regions show a low/nil
value of NDVI as during this period, Kharif crops are mostly harvested and

Rahi crops are not grown to the stage where vegetation is significant.

s Vegetation detected In this month Imagery Is inclusive of both — permanent

and seasonal vegetation.

* Preparing a ground truth points dataset: A set of ground truth points was the prime
requisite for validating the results of the study. The ground truth information was
carefully compiled from various data sources, such as field phatographs, drone-based
images and wvery high-resolution satellite imagery. Field visit was conducted for
collecting geotagged field photographs. Very high-resolution satellite data from
Cartosat-2 series of satellites was procured from NRSC Data Centre of Indian Space
Research organization (ISRO). This highly detailed sateilite data was referred while
preparing a geospatial points layer that was called as the ground truth points dataset
(Figure 4). One part (about 70%) of the total ground truth points was used for
training the classifier model, while the other part [about 30%) of the total ground
truth points was utilized while performing the accuracy assessment, The training

dataset was used to sample the input Sentinel-2 sateliite imagery.
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Figuire 4; Ground truth dotaset comprising o total of 169 points distributed ocross the study orea

» Classification using the Support Vector Machine (SVM) classifier: The SVM classifier
was used for the green cover analysis, The details of this classifier can be found in Pal
and Mather [2005), SVM classifier was trained using the above sampled tralning
dataset. Using the trained SVM classifier model, the unknown pixels from the
sentinel-2 satellite imagery were classified. The output classified image was testad
for the accuracy of classification using the testing ground truth dataset. Kappa

accuracy of assessment was determined. Class-wise area statistics were determinec.
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6. Results and Discussion

The resultant classified image is as shown in Figure 5. The result was tested for the accuracy

using an independent set of testing ground truth dataset as mentioned in the previous

sechion.
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Table 2; Results
Area
Total Groen Tokal Green
5. No. Category Area [Ha.) Cover %
Hectores | Percenfage
4 5 Dense 128.06 13.56
—| 34016 Ha. 33.40 %
2 Sparse 20210 19.85
a Dthers 678.00 66.59
Total Area 101B.16
Table 2: Tree Count Dense
Site Area Type Tree (.50 Average (1+243/3) Tree in 1 Ha.
L Ha)
1 Dense 1580 .
2 Dense 1703 5053/3 = 1684,33 1684.33% 2 = 3368.67
3 Dense 137
Total Count 5053 | TotalCountinlHa 3369 {Rounding off)
Table 3: Tree Count Sparse
Site Area Type Tree (.50 Average [1+42+3/3) Tree in 1 Ha.
Ha)
1 Sparse 734
1699/3 =
) Sparse 530 eEE 91 566.33% 2 = 1132.67
| 3 | Sparse 435 1 _
| Total Count 1698 Total Count in 1 Ha. 1133 (Rounding off]
Table 4: Tree Cournt Study Areg
Total
Area Trees
5. No. Category ] (Approx.]
Total Trees
Hectores Tree Count
OEX2047 =4,65,124 |
1 Dense 1 3369 138 R=t
21001133 =2,28,979 ol 11 g
3, Sparse 1 1133 e e




7. Conclusion

Green cover area estimation was carried out using Sentinel-2 Image of date range from 1% to
10™ of Movember 2021 with Cartosat-2E satellite imagery of Feb 2022 as reference. The
analysis was also supported by the field-based ground truth information. Supervised
lzarning-based image classification approach was adopted for classifying the input Sentinel-2
satellite imagery into three class-categories named dense, sparse and no green cover, The
resultant classified image was tested for accuracy with respect to the ground truth dataset.
As per the results, as on 10" November 2021, the total green cover area within the

boundaries of Rampura Mine, Agucha was caleulated to be 33.40 % of the total area,
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9. Annexure-1: Field Photographs
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10. Flora of Rampura Mine
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11. Annexure-2: Details of Plantations

Azadirachia Indica
Saraca Indica

Plumeria Pudica
Hyophorbe Lagenicaulis
Hiblscus Aosa-Sinensls
Cascabela Thavetia
Dalbergia Sissoo0

Ficus Benjamina
miiliettia Pinnata
Cycas Aevoluta
Delonix Regia

Phoenix Dactylifera
Alstonia Scholaris
Araucaria Columnaris
Acacka Milotica

Mearivm Indlcum
Psidium Guajava

Terminalla Arjsuna




