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transforming for good HINDUETP&H ZINC
| Zine & Sibvas of india |
Ref : HZL/RAJENV/MoEFRCC/2023-24/ -\%I:,D‘ 28.11.2023

To,

The Deputy Director [S) /Scientist -C

Ministry of Environment, Forest & Climate Change,
Integrated Regional Office, A-2098218 Aranya Bhawan,
Ihaslana Institutional area Jaipur-302004

1 Ewlmm'mant E!ear:aﬁne '.lide Mo, 5 :L:I.MS,I'IBHEWE—IMI [M] Dd. 11, 11 EDI]Q
7. | Environment Clearance Amendment vide No. 3-11015/267/2008-1A.01 (M) did. 0503 2012
| 3. | Environment t‘rearanr:e Amendment vide No. 1-11015/267 /2008-1A.1 (M) dtd. 22.08:2014
4
5

Envirnnmentclearance Amiendment vide No. -11015/267/2008-14.11 (M) d?td 12.12.2014
: Enwmnment Clearance Amendment vide Na: J- Ilﬂl&fl&?.n’lﬂﬂﬂ I (M) ded. 28.12. 2015
| 6. Environment Clearance Amendment vide No, |- 11015/267/2008-1A11 (M) dud, 78.02. 2020

Sir / Madam, e

Pleake find enclaged herswith the compliance status report of above referred Enyironmental Clearance
granted by the Ministry of Environment, Forest and Climate Change for the period April 2023 to Sep 2023.
along with soft copy ina CO. .

H.np_e you find this in order,

Thanking you,

Your faithfully

re Kumar S} (©

CEG ha 1H.l1-'|-"3' ﬂhﬁ
Agucha 1BU ﬂ-’-"m.i;lﬂi ;ttr ﬂ.‘mﬂ

Cr to: pistt
1. in-Charge { Zonal office} 2, Member Secretary
Central Pollution Control Board, Rajasthan Pollution Control Board
Vithal Market, Paryavaran Parisar , E-5, Arera Colany, 4 Institutional Ared, Jhalana Doogrl,
Bhopal, — 462 016 [MP) Jaipur (Raj} -202004

1. The Regional afficer
Rajasthan Pallution Control Board Regional Office,
18, Azad Nagar, Pannadhay Cifcle Mining Engineer Officé Road
[Mear Telephone Exc.) Bhibwara-311001

Hindustan Zinc Limited
Rampura Agucha Mines, P.0. Agucha, Dist. Bhilwara [Rajasthan] - 311 022
M s 500129595457 wewewt hzlindia, com

Heqisterod Difice | Tashad Bhawan, Udalpur IRajasthen} 313 004
CEN Ho, L27304R 19 PLCOD1I08




HINDUSTAN ZINC LIMITED RAMPURA AGUCHA MINE
MoEF Environmental Clearance for Expansion of Rampura Agucha Lead and Zinc Opencast and
Underground Mining Project (from 5.00 to 6.15 mTPA} and Beneficiation Capacity of Beneficiation
Env l:learanu Uidz No. J- 11{115,-'15:-' 2008-1A.11 {M} Dtd 11 11 2009

I The pruject pmpﬂnent shaH ﬁhtaln [nns&nt to Cunsent to éstahitsh uhtamed from RSPCR.
Establish and Consent to Operate from the | Consent to Dperate granted by RSPLR vide File
Rajasthan State Pollution Control Board and F‘fCFMjfEh‘IJw:im{Hur[ta:!.n"E{i]fEﬂl?-E[}Eﬁf?llE-
effectively Implerhent all the conditlons | 7117 dated 2B/02/2023 for mining activity,
stipulated therein RSPCB. Consent to Operate granted by RSPCB
vide File F{HDF)/Bhilwara(Hurda)/1(1]/2023-
2024/1629-1631 dated  14/06/2023  for
Beneficiation plant , and  the conditions
stipulated are implemented,

I The environmental clearance is subject to | Land purchased within Mine Lease area and
approval of the State Land use Department, = converted in name of HZL for mining.
Government of Rajasthan for diversion of
agricultural land for non-agricultural usea:

i The project proponent shall ensure that no | No natural watercourse or water resources are
natural watercourse andfor water resources | obstructed due to mining operations,

shiall be obstructed due to any mining
operations. o

v The top saifl shall temporarily be stored at | Top soll utilized on waste dump for its
earmarked site(s) only and it should not be | stabilization and plantation.

kept unutilized for long. The topsoil shall be

T

a0 | The over burden generated during the mrmng Amendment in this condition was granted in EC |
operation shall be stacked at earmarked dump | vide letter No 1-11015/267/ 2008-1-A.11 [M}'
site{s) only and it should not be kept-active for | dated 22" August, 2014,
3 long period of time and its phase-wise | The maximum height of the dump shall not
stabilization shall be carried out: The maximum | exceed 140 m (in twao lifts of 20m each). Waste |
height of the dump should not exceed 100m | dump vegetated phase manner.
having 5 terraces as. recommended by the | Waste dump o are covered by application  of |
Central Institute of Mining and Fuel Research, | geotextiles.
Dhanbad. The recommendations made by the
Central Institute of Mining and Fuel Research,
Dhanbad shall be effectively implemented, The
over burdén dump shafl be scientifically
vegetated with suitable native species to |
prevent  erosion  and surface  run off
Monitoring and management of rehabilitated
areas shall continue: until the vegetation
becomes self-sustaining. Compliance status
shall be submitted to the Ministry of
Environment & Forests and its Regional Office
| located at Lucknow on six manthly basis i
vi The void left unfilled in an area of 25 ha shall | Will be complied during the mine closure,
be copverted inte water body. The higher
benches of excavated void/mining pit shall be
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terraced and plantation done to stabilize the |

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

il

Catch drains and siltation ponds of appropriate
sizeée chouid be constructed to arrest silt and
sediment flows from mine working and over
burden dump. The water so collected should
be utilized for watering the mine area, roags,
gria-én belt development etc. The dralns should
be regularly desilted particolarly after
monsoon and malntained 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 50% safoty margin over and
above peak sudden rainfall {based on 50 years
data) and maximum discharge in the area
adjoining the mine site. Sump capacity should
also provide adequate retention period to
allow proper settling of silt  material
Sedimentation pits sholld be constructed &t

| the corners of the garland drains and desilted

at regular intervals.

Garland drain of adequate size is constructed
along the waste dump toe & mining pit, along
with siltation pond that provides adequate
retentian time for settling of silts and rain water
collection lined sumps of about 85 lakh CumM.
The water collected is utilized for watering the
mine area, roads, green belt development etc
Annexurs =Vl

wili

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

The retaining wall at the toe of the OB dump is
constructed along with -garland  drain.
Annmexure Vill

Regular monitoring of subsidence movement
on the surface over working aréa and Impact
on water bodies/vegetation/ structures/
surrounding shall be continued till movement
ceases completely, In case of observation of
any high rate of subsidence: movement,
appropriate measures shall be taken to avoid
loss of life and material. Cracks shall be
offectively plugged with ballast and clayey
soilfsuitable material.

A comprehensive assessment and monitoring of |
subsidence movement on the surface over
working area i5 done by a dedicated team
comprising of Rock mechanic engineers. There |
has been no subsidence or movement observed.

All the mine entries shall be above the highest
flood level to avald any anticipated flooding of

mine from the surface water during the rainy |

SEa500

| constructed around the mine pit for protection

The underground mine opening is-at 392 kL
against highest flood level at Agucha reservoir of
391 mRL Further, A peripheral bund s

of the mine from floading due to rain water,

”I:n areas where subsidence 15 anticipated in

shallow mineral .occurrence, such areas he
identified and provided with garland drains to
ansure draining of water and avoid ingress of
the same In to the underground mine,

Mo subsidence s anticipated in _thE_pFGpCI-S:E'd"
area. Garland drain Is already constructed as a
safety measure to avoid ingress of water into
undergreund mining,

i

The project autherities shall check the

Mining activities are carried aut as per Mine plan |
as approved by 1B, |
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working face and the water bodies, if any, in
consultation with the Director Géneral Mines &

DGMS,

kit

The project proponent shall carry  out
conditioning of the ore with water to mitigate
fugitive dust emission, without affecting flow
_of ore'in the ore pracessing and handling areas,

sy

safety (DGMS). De-pillaring should also be |
carried out after taking prior approval of the |

deciding aboul the thickness of safe barrier | De-pillaring, if required shall be carried out after |
required to be malntained between the |

prior approval of the DGMS.

Water sprinklers are installed on convever belts,
transfer points, and conditioning of ore Is done |
during crushing to mitigate fugitive dust.
Annexure- XXXl

The effluent from the ore beneéficiation plant
shall be treated to conform to the prescribed
standards -and the tailings slurry shall be
transported through a closed pipeline to the
tailing dam;

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

|
Tailings are being disposed  through clns_ed|
plpeling to the earmarked Tailing dam after |
necessany lime treatment. Annexure- XXX |

Talling dam water is completely reused in |
process plant and zero discharge is maintained.
There is no acid mine drainage occurring in the |
mine.

v

Plantation shall be raised in an area of 670.7ha
including a green belt of adequate width by
planting the native species around ML area; OB
dumip, around ctailing dam, = around
beneficiation plant, roads etc, in consultation
with the local DFC [ Agriculture Department. In
addition, the township area shall also be
adequately planted, The density of the tress
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.

ol

Green belt developed all along the acquired mine |
lease area, Progressive plantation is being carried
out on waste dump benches every year Seed

-spreading and geotextile laying is also carried out |

on waste dump slopes. As per SRSAC studv:
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 Nos saplings planted as gap filling.
Currently 732103 Nos of plants are exiting in 348 |
Ha, Detailed SRSAC report attached as Annexure
XXXV, Plantation In remalning area will be
completed by closure of mine. Additional
plantation has heen dane in 37.70 ha in the
township and along roadsides. Annexure <X,

Regular w_éter 5pri'nh-:iiriémslh5|ﬁ|:i be carried out
in eritical areas proné to alr pollution and
having high levels of SPM and RPM such as
haul road, loading, unloading and transfer
points and other vulnerable areas. It should be
ensured that the Ambient &ir Quality
| parameters conform to the fAorms 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 alr
poliution in mine area, Dust extraction s_féram
and Water sprinkiing nozzles are'instalied at the
crusher, transfer points and coarse stockpiles for
dust suppression, The parameters of Ambient Air
guality monitored are within the prescribed
nerm of CRCB. Annexure-X

| xidl

The project authority should implement
sultable conservation measuras to augment
ground water resources i the area in
consuftation with the Regional Director,
Central Ground Water Board.

Till date 3 Nos. of anicuts have been constructed
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 =xI}, Detalled |
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| ﬁegular monitoring .of ground water level and

report shared in si 1 rm::rrtlTI;-} EC report of Oct-21
ta Mar-22. Ref: HZL/RA/ENV/MoEFRCC/ 2022
23/463

quality shall be carred out in and around the
project area [mine lease, beneficiation plant
and talling dam) by establishing a network of
existing wells and Installing new piezometers

during the operation. The periodic monitaring |

[[at least four times in a year- pre-monsoon |
(Aprii-May), monsoon {August), post-monsoan |
(Movember) @nd winter (January}: once in each |
season)] shall be carried out in :c:rmultatinrn|
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 | |
Office Lucknow, the Central Ground Water |
Authority and the Regional Director, EEntraII
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.

K

-----------

Six monthly reports are submitted to MoEF &

Pegular groundwater monitoring is being done |
by piezometersand wells putside and inside the |
lease area, Report enclosed as Annexure -|

CPCB, l:?!.l.l.aﬂ:erl1..I repart being sent to RSPCB,
CGWA and CGWHE,

The project proponent shall ensure that no
additional water is drawn for the expansion
project, The additional reguirement of water
will be met out of the water saved by adopting
water co nservation measures.

No additional water is drawn. The additional
reguirement of water if.any in future will be met
out by water conservation measures,

S_ultahle rainwater harvesting measures- on
long term basls 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
rainwater collection pand of about 1.5 Lakh cum |
in the township, collection sumps of B5 lakh
CuM capacity to colfect -and reuse the rain.
Annexure Xl

|

| Regular monitoring  of grﬂundw::r.er guality

around the ‘raﬂing dam shall be carried out in
consultation ‘with Central Ground Water
Authority and records maintained, It shall be
ensured that the groundwater quaﬁt'g,-' 5 not

ki

wxy

L EL P R

Groundwater guality is 'Fééular!-,l moanitorad
around the tailing dam through piszometers
within ML area and wells inside as well as
outside the lease area. The groundwater guality
report is being submitted to MoEF, CPCB RSPCE,
CGWA and CGWE on regular basis,

Grnundwatar afbd 5urFa-:£ 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
chall be established in consultation with the
Reglonal Director, Central Ground Water Board
and State Pollution Control Board

Ground and surface water isregularly monitoring
for heavy metals: Report enclosed as in point no
in

Uehlcular amissions ‘should be kept under
control 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 shnul_l:i be r_nuered;ﬂth_a'

tarpaulin and shall not be overioaded

I5 ;ﬂﬁwed- Annexure =X

Blasting operation should be carrted out only
during the daytime. Controlled blasting should
be practiced. The mitigative measures for |

control of ground vibrations and to arrest fly {

racks and boulders should be implemented

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 prescribed limits

byDGMS,

A

il

Drills shall either be operated with dust |
extractors or eguipped with water injection
system

Wet drilling system is adopted.

Digital processing of the entire lease area using
remote sensing technique should be done
regularly once in three years for monitoring
fand use pattern and report submitted to
Ministry of Environment and Forests and its
Regional Office; Lucknow

il

The tziling dam shall be lined hTLEtPE lining on
the sides as the height of the dam s raised.
The ultimate height of the dam shall be
maintalned to 51m and provided with. garland
drains, The disaster management plan for
talling dam shall be prepared and implemented

Thie sides of the tailing dam are lined with HDPE.
As per cletter No

rrE——r e

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

Epvironment  Clearance
Amendment vide No. J-11015/267/2008-14.11 (M)
dtd. 28.02. 2020 ultimate height shall be 74m.
The present height of tailing dam is 60 meter.
Garland 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 tajling
pond is prepared and Implemented. Annexure XV

i | The recommendations of the study report of

T ATE SE——

NEERI, Nagpur on pollution vulnerability of
aquifer shall be effectively implemented and
action taken report submitted to the Ministry
and its Regional Office, Lucknow on six monthly
basis

Comiplied on the recommendations of NEER] i.e;
network of piezometer established and report
submitted on six:monthly basis. Repert enclosed

a5 point no xix.

| engaged In the project shall be carried out and

periodical medical examination of the workers

KX The project proponent shall regularly analyse | Being analyzed and report is :_.uhri‘littéﬂ_ on six
the waste generated from the mining (at least | monthly basis. Annexure ||
anta a yaar) for heawy metals such as NI, Co,
Cu, Pb, Zn and Cd and the data thos collected
may be sent regularly. to  Ministry  of
Environment and Forests and Its Regional
Office, Lucknow. It should be ensured that the
| parameters conform to the prescribed norms — _
x| The recommendations of the study report on | As recommended by the NIOH, regular health
blood lead levels of children ta monitor levels checkups are carried out for the mine personnel
of lead in human system carried out by | and regular health checkup organized i nearby
National Institute of Occupational Health, | villages ta keep a track of the health status
Ahemdabad shall be effectively implement and | Annexure XX
action taken report submitted to the Ministry '
and its Regional Office, Lucknow on six monthly
basis.
xxxl | Presplacement  medical examination and | Pre-placement medical  examination -and

pertodical 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.

sxill | Sewage treatment plant shall be installed for Sewage treatment plant of 425 KLD capacity in
the colony, ETP shall alse be provided for the | colony and 300 KiD in mine -area operating
workshop and the wastewater generated | efficiently. Qil & Grease Traps installed and water

_ during mining operation reused in process. Annexure XV

wody | Provision shall be made for the housing of| No censtruction labour housing Is proposed in
construction fabour within the site with all| mining area. However, the sanitation and
necessary infrastructure and facilities such as| drinking water facility is provided to the workers,
fuel for cooking, mobile toilets, mobile STP, safe | working at site,
drinking water, medical health care, créche erc.
The housing may be in the form of temporary
structures to be removed after the completion
of the project

ooew | Acid mine water, if any, has to be treated and | No acid mine water generated & mine pit water
disposed of after conforming to the standard | is used in process plant.

_________ prescribed by the competent authority -

akvl | The  critical parameters. such as RSPM | Manitoring of Ambient air at 3 locations inside
(Particulate matter with size less than 10um | mine and 3 locations outside the mine area is
e, PMu and with size less than 2.5um le., | fEEI.ﬁ-B_I'Ff carried out. Monitoring report s
PMzs), NOX in the ambient air within the | enclosed as Annexure (I,
impact zone, peak particle velocity at 300m | Peak Particle velocity of blast vibration is being
distance or within the nearest -habitation, menitored for every blast & records are
whichever is closer shall be monitored | maintained. No effluent, treated or untreated, is
periadically | Further, guality of discharged | discharged outside the project area as Zero
water shall also be monitored [[TDS, DO, PH | discharge is maintained at all times. Monitoring |
and Total Suspended Solids (T55)]. The | data are displayed at Main Gate. '
menitared data shall be uploaded on the | Annexure XVIL
website of the company as well as displayed on
a display board at the project site at a suitable
location near the main gate of the Company in
public domain. The circular  Ne.  J-
20012/1/2006-tA1I(M)  dated  27.05.2009
issued by Ministry of Environmient and Forests,
which is available on the: website of the
Ministry www.envior.nic.in  shall also be
referred in this rﬂg'ar'd for Its compliance R

oowii | A Final Mine Closure Plan along with details of | 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 1:f:|51_:rre for approval

Corpus Fund will be submitted to the Ministry of
Environment & Forests 5 years In advance of
final mine closure for approval,

1BU Agucha
Eﬁﬁlustnn e Limn;
Ramnmpura Agut

ch
f}?mﬂhﬂ wara (Ral)
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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

I the environment clearance letter dated 11th |
| December, 2008, 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 through the rail”.

i [a)

Ameéndments granted by MoEF vide letter dated
28123015 "The mineral will be transported both
through road and rail®, Railway line commissioned but |
nat operative.

Al the requlsite prior clearance from  Ehe

‘concerned authorities, as may be applicable to

such project shall be obtained and the
conditions, if any, stipulated there under shall
be effectively implemented.

All the requisité prior cléarance frof the condemmed |
authorities, as may be applicable te such praject shall |
be obtained and the conditions, if any, stipulated there

under shall be effectively implemented. |

i ()

The project affected peaple whose land will be.
acquired for laying of the raliway track shall be
compensated as per the Natiomal / State Palicy
in this regard.:

Compensation given to land owners done by RICO,
GOR as per the norms. |

i ¢

The company shall submit within 3 months
their policy towards. Corporate Environment
Responsibility which should inter alia provide
for (i) Standard operating process / process to
bring inta focus any infringement / deviation /
vigtation of the environmental or forest norms
| conditions, (i) Hierarchical system or
administrative order of the company to deal
with the environmental issues and for ensuring
compliance with the EC' conditions and (iii)
System of réporting of non compliance s /
violations of environmental norms to the Board
of Directors of the company and / or
shareholders ar stakeholders.

Paolicy towards Corporate Environment Responsibility
enciosed.

AERC e
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HINDUSTAN ZINC LIMITED RAMPURA AGUCHA MINE

MoEF Environmental Clearance Compliance to amendment in condition no (v} in EC vide letter

The Dpen crack, v.'herreuer |
partially consolidated new dump mass, should be
consolidated with proper filling/ leveling with the
help of dozer/ compactors.

_No J-u{:-ﬁfxr zma+Au[M] dated 22™ .n.ugust 2014

ised i e | in

| l:ane, we shall cnnml ate w1ﬁ1
proper filling/ leveling with the help of
dozer,

i

Dump foundation preparation should be done by
excavating and removing soil before dumping, to
improve the frictional resistance at the base of
dump. it should be filled with over hurden
containing stones,

Complied mining rock waste dump on
exiting waste dump.

iii

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

iv

Mo dumping is done in water pooled [ slushy
Bround

Discontinuous dumping should be avoided to
check water accumulation between two isolated
dumps.

Dumping is dﬁne at a slngia garmarked area,

During rainy season, an officer should be deputed
to go in and around the dump <ite EVEry morning
to see the effectiveness of drain, i any blockage is
observed, immediately steps should be taken to
make it effective.

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

Wi

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

wil

Vil

LR pE—

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.

dump geometry.

-IEtabiiiw monltoring by Radar

Survey team survey the dump dnce in a
month to produce up-to-date and accurate

Report
enclosed as Annexura V|

| The dump deslgn should be reviewed by CIMFR or

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

Complied. Waste dunh:-ﬁ- design and slope

stability Is being reviewed yearly by CIMFR
and report being submitted to MoEF
Regional Office. Latest repart i3 attached as
Annexure XXL Recommendations of current
3 guartérs also attached.

|'on stabiiized dumps, mnre s.pe:les such as

Waste dump has to be managed as per the
guldelines of DGMS and guarterly monitaring
report to be submitted to DGMS and regional
office

—

Waste dump Is being managed as per the
DGMS guidelines and: quarterly monitoring
report shall be submitted to DGMS and
regional office,

Pongamia, Bombax ceiba, Tamarind, Arjun,
Gravillea robusta and Amla to be planted,

Plantation of Pongamia, Bombax ceiba,
Tamarind, Arjun, Gravillea robusta, Amila
and other species has been dope on
stabilized dumps. '
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wil

il

e s i

The Radar monitoring system should satisfactorily
sub- serve the-dual ohjectives viz.(a) Investigative
monitoring to provide an understanding of the
slope behavior over time and typical response to
external events {e.g. Precipitation and seasonat
fluctuations} -and (b). Predictive Monitoring: To
provide a 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-analtyzed data is enclosed  Annexure -
VI

Paved drains are to be provided to protect the
slope surface against rain-cuts and seéeepage
during rains to make a safe way to discharge top
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.

Paved drains are provided, Constant
vigilance shall be given on the dump
condition with special reference to water
accumulation and development of cracks.

Regular Monitoring 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
Regional Office located at Lucknow on six monthly
biasis. '

Regular monitaring of the above mention
conditions conducted and  report s
enclosed. Annexure - KX,
Recommendations of current auarters also
attached,
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HINDUSTAN EEHE LIMITED, RAMPURA AGUCHA MIHE
MoEF Enviranmental Elu:mnm r:mnpdiarnm ta amendment in EC vide letter No. }-11015/267/2008-1-A-1l (M)
dated 28 February , 2020

PP shall ensure that the recommendation
provided in study conducted by Indian Institute
of Science, Banpalore shall be complied for
increasing the height of the tailing dam,

He‘ight rzrlsing of thc taniﬁg 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
are_afheap, shall be assessed on regular basis
and corrective measures shall be undertaken
and reported to SPCAs.

Tailing Dam is always having freeboard and there is
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
réport shall be submitted to Ministry within &
- months.

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

submitted vide letter No. HZL/RAM/ENV/2020-

2021/789 dated 28.08.2020. |
Report cover page — XXX

No waste to be transported outside the mining:
lease arsa.

No waste |s transported outside the lease area. lf'i
required to be done in future, necessary approvals

| will be taker,

This Envirgnmental Eleaﬁaﬂcﬁ {EE} is stlhjeﬂ L (c]
orders/ judgment of Hon'ble Supreme Court of
India, Hon'ble High Court, Hon'ble NGT and any
other Court of Law, Common Cause Conditlons:
as may be applicable.

complied.

All apphtahle stders) ‘and ludgmem will be

The Project Proponent complies with all the
statutnr-.r requlrements and judgment of
| Hon'ble Supreme Court dated 2nd August, ..‘ﬁl:lfl?
in Writ Petition ([Civil) No. 114 of 2014 in
- matter of Common Cause versus Union of India
& QOrs before mmm&nnng the - mining
operations.

Till date no liability raised by state government. If
raised 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 mmin@ pald by the Project Prapanent
through their respective Department of Mining
& Geology in strict compliance of Judgment of
Hon'ble Supreme Court dated 27 August, 2017
in Writ Petition {Civil) No. 114 of 2014 in matter
of Common Cause versus Union of india &0rs.

THl date no liability raised by state government. If
raised any in future, same will be complied.

This Epvironmental Clearance shall become

Not Applicable for our operations,
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operational only after recering formal NBWL |

Clearance from MoEFRCC subsequent to the
recommendations of the Standing Committes
of Mational Board for Wildlife, if applicable to
the Project.

- | This Environmental Clearance shall become | Forest clearance not applicable as there is no forest
operational only after receiving formal Forest | land in Mine Lease area.
Clearance {FC) under the provision of Forest
Conservation Act, 1980, if applicable to the
Froject,

& Project Proponent (PP) shall obtain Consent to | Consent to Establish was pranted by RSPCE vide
Operate after grant of EC and effectively | letter No.  F{Mines)/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 prior to | Annexure - XxXil), Consent to Operate granted by
obtaining Consent to Establish/ Consent to | RSPCE: vide File F[CPM)/Bhilwara[Hurda)/2(1)/201%-
Operate from the concerned State Pollution | 2020/7113-7117 dated 28/02/2023 for mining
Contral Board/Committee. activity, RSPCB. Comnsent to Operate granted by

RSPCB wide File F[HOF)/Bhilwara[Hurda)/1(1)/2023-
| 2024/1629-1631 dated 14/06/2023 for Beneficiation
IpF_an'E , and the _cnnditi-ni‘rs stipulated are
implemented, {Copies attached as Annexure -XXXil )
There is no requirement of obtalning CTE & CTO
_ | afresh asthis is an amendment in‘existing EC.
| 7 The PP shall adhere to the provisioh of the | Adherence to all provisions of Mines Act, MMDR Act
Mines Act, 1952, Mines and Mineral | and circulars of DGMS & IBM s ensured,
{Development & Regulation), Act, 2015 and
rules & regulations made there under. PP shall
adhere to wvarlous circulars issued by
Directorate General Mines Safety (DGMS5) and
Indian Bureau of Mines from time to time,

8 The Project Proponent shall obtain consents | Al the land is 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 Project Proponent shall follow  the No.village and Habitation are part of mining lease
mitigation measures provided in MoEFECC's [area, '
Office Memorandum Mo, Z-11013/57/2014-14,

1l (M), dated 28" October, 2014, titled "Impact
~of mining activities ‘on Habitations-lssues
related to the mining Projects whergin
Hahbitations and villages are the part of mine
lease areas or Habitations and vhllag&& arel
surrounded by the mine lease area” '
10 The Project Proponent shall obtain necessary | Perrnlssmn for mine dmaterrng issued by COWA

s el o

_prior permission of the competent ‘authorities | vide NOC No, CEWA/NOC/MIN/REN/Z/2022/7143
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for drawl of reguisite guantity of surface water
and from CGWA tor withdrawal of ground
water for the project.

valid till 07.07.2024. [Annexure XXIV].NOC of water

withdrawal from Banas radial well has been
renewed vide no.
CEWAS/NOC/MIN/REN/3/2023/7399 same is valid till
07/07/2024 (Annexure XXV).

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

12.

State Pollution Control Board/Committee shall
be responsible for dispiay of this EC letter at its
Regional office, District industries Centre and
Collector’s office/ Tehsildar's Office for 30 days.

—

Copy of EC letter was submitted to Panchayat in
2009,

: Ecbpy Is marked to Rajasthan State Pollution Control
i Board.
|

| 13

ey

| 14

The Project Autharities should widely advertise
about the grant of this EC letter by printing the
came in' at least two local newspapers, one of
which shall be in vernacular language of the
concerned area. The advertisement shall be
dong 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
available with the State Pollution Control
Board/Committee and web site of the Ministry
of Enyironment, Forest and Climate Change
(www.parivesh.nicin). A copy of the
advertisement may be forwarded to the

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

concerned MoEFCC  Regional Office. for
campliance and record. "
The Project Proponent shall inform: the | Will inform as per EIA notification in case of any

MoEF&CC for any change in ownership of the
mining lease. Im case there is any change In

change in ownership or transfer of the mining lease.

pwnership ar mining lease is transferred than |
mining operation shall anly be carried out after |
transfer of EC as per provisiens of the para 11 |
of ElA Notification, 2006 as amended from time |

totime,

15

In pursuant to Ministry's O.M. No 22-34/2018-
1A 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 Cause 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 land 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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Tha Prn]ec! Prapcnent shall install a minimum

- manitaring
| parameters, relevant for mining operations, of
air poliution viz. PM10, PM2.5, NO2, CO and 02

- transportation and use of heavy machinery in

=
A

':1_]-5-;_':_'-__' i

T e e T e e

of 3 (three) online Ambient Air Quality
Monltoring Stations with 1 (one) in upwind and
2 (two) in downwind direction based on long
term climatological data about wind direction
such that an angle of 120° is made between the
locations- to monitor  critical

etc. as per the methodology mentioned in
MAAGS Notification No. B-29016/20/90/PCIA,
dated 18.11.2009 covering the aspects of

the impact zone. The ambient air quality shall
also be monitored at prominent places like
office bullding, tanteen etc; as per the site
condition to  ascertain’  the exposure
characteristics at specific places. The above
data shall be digitally displayed within 03
months in front of the main Gate of the mine
site,

| Stations are in place; 1 in upwind and 2 in downwind

Six Ambient alr monitaring locations, three each In

Thr&e Online Aml::uent Air  Quality Monttoring

direction.

core and buffer zone each are selected in
consultation with the SPCB. AAGQ monitoring is
carried out every fortnightly

Data digitally displayed at main gate. Attached as
Annexure-XxVI

-

| explored for better effectiveness of dust
L gontrol system,
| pollution  level

Effective safeguard measures for prevention of
dust generation and. subsequent suppression
(like regular water sprinkling, metalled road
construction etc.] shall

be carried out in areas prone to air pollution
wherein high levels of PM 10 and PM2.5 are
evident such as haul road, lpading and
unloading point and transfer points. The
Fugitive dust emissions from all sources shall be
regularly controlled by installation of required
equipmient’sy machineries and preventive
maintenance, Use of suitable water-soloble
chemical dust suppressing -agents may be

It shall be ensured that air
conform to the standards
prescribed by the MoEFCC/ Central Pollution
Co ntml Board.

Water sprinkling is carrigd aut by 4 Nos. of 40 KL
water sprinkler on Haul roads to mitigate air
poliution in mine area -Annexure-X. Dust axtraction
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 vacuum road SWeEpers.
(Annexure-xXXil)  The parameters of Ambient  Alr
guality monitored are within the preseribed norm of
CPCE,

AV

I'.':___ i r_._q"l't hﬁ:'thL _'- =

In case, 1mmed:a’te n‘umng scheme Enwsages
intersection ‘of ground water table, then
Environmental Clearance  shall  become
operational  only after receiving formal
clearance from  CGWA. In case, mining

operation involves intersection of ground water |
table at a later stage, then PP shall ensure 'l'hat
prior approval from CGWA and MoEFCC |s in |
place before such mining operations.

The |

Permission for mine dewataﬂng issued by CGWA
vide NOC Mo, CGWA/NOC/MIN/REN/2/2022/7143
valid till 07.07 2024, (Arnexure XXV}, NOC of water
withdrawal from Banas radial well bhas been
renewed vide no.
EEW#..I"N{JEIMIM.-"HEN.I"3.|"2023,."?399 same is valid till
| 07/07/2024 (Annexure XXV).
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pern—'n.is;.h;n for Intersection of ground water
table shall essentially be based on detailed
hydro-geological study of the area.

19

IHeguIar monitoring of the flow rate of the

springs and perennlal nallahs flowing in and
around the mine lease shall ba carried out and
records maintain. The natural water bodies and
or streams which are flowing in an around the
yillage, 5hbu1_p‘ not be disturbed. The Water |
Table should be nurtured so as not to go down
below the pre-mining perled. In case of any |
water scarcity in the area, the Project |
Proponent has to provide water to the villagers
for their use. A provision for regular monitoring
of water table in open dug wall located in
vilage 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
to the Reglonal Office of the Ministry, CGWA
and State Groundwater Department/ State
Pollution Control Board,

i well [ plezometers near mining area and water level

- & State Pollution Control Board,

There is no perennial nallahs in and around mine |
lease. WNot disturbed any village's: natural water
bodies or streams.

Regular water monitoring carried out for open dug

and water quality report Quarterly to CGWA, GCWB

Drinking water is provided te the nearby villages
through tankers.

Report Submitted te MoEF&CC on six monthly basis,
Attached as Annexure =1

| 20

as new piezo-meter installations during the

Project Proponent shall regularly monitor and
maintain records w.r.t. ground water level and
guality in and around the mine lease by
establishing a metwork of existing wells as well

riring
operation in consultation with Central Ground
Water Authority/ State Ground Water
Bepartment. The Report on changes in-Ground
water level and guality shall be submitted on
six-monthly basis to the-Regional Office of the
Ministry, COWA and  State  Groundwater |
Department/ State Pollution Control Board

THES A

Ground water |evel and water quality monitoring
done regilar basis and report submitted to CEWA,
State Pollution Control Board and MoEFECC on
quarterly basis and six- monthly basis.

.adjacent to the mine lease and maintain Ms

The Project Proponent shall undertake regular |
monitoring: of natural water course/ water |
resources/ springs and perennial nallahs
existing/ flowing in and around the mine lease
and maintain its records. The project
proponent shall undertake regular monitoring
of water quality upstream and downstream of
water bodies passing within and nearby/

records. Sufficlent number of pullies shall be
provided at appropriate places within the lease
for management of water. PP shall carryput
regular monitoring w.r.t. pH and Included the
same In monitoring plan. The parameters to be !
monitored shall includé their water quality vis- |
a-vis suitability For uiage as per CPCB criteria |

There is no perennial nallahs in and around mine
lease,

Regular Monitoring of natural water resources
around mining lease is carried put.

Regular water monitoring carried out for open dug
well / piezometers near mining area and water |evel
and water quality report Quarterly to CGWA, GCOWB
& State Pollution Control Board. [Annexure-1{1, 2 &
N
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and flow rate. It shall be ensu;ed i;haf_n_n
obstruction and/ or alteration be made to
water bodies during mining operations without
|ustification and prior approval of MoEFCC. The
monitoring of water courses/ bodies existing in
lease area shall be carried out four times in a
year viz, pre- mansoon (April-May), mensoon
(August), post-monsoon  (November) and
winter [lanuary] and the record of monitored

data may be sent regularly to Ministry of |
Environment, Forest and Climate Change and |

its Regional Office, Central Ground Water
Authority and Regional Director, GCentral
Ground Water Board, State Pollution Contrel
Board and Central Pollution Control Board,
Clearly showing the trend analysis on six-
monthly basis..

|- &d

Quality of polluted water generated from
mining operations which include Chemical
Cwygen Demand {COD) in mines run-off; acid
mine drainage and metal contamination in
runoff 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 |ocation near the main gate
of the Company. The circular Mo, J- 20012/1
f2006-1A, 1| (M) dated 27.05.2009 issued by
Minjstry of Environmert, Ferest and Climate
Change may also be referred in this regard.

Water generated from mining operations is utilized ,
in Beneficiation Plant and zero discharge |Is
maintained. There s no acid mine drainage |
oocurring  in the mine. Garland drains are
constructed around the tailing 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 canstructed around the tailing dam
and waste dump with collection sumps of 8.5 lakh CuM

capacity to collect and reuse the rain water. Collection
pondof 1.5 lakh CuM has been constructed in the

township. 3 Mos. of anicuts have been constructed for
groundwater  augmentation in  consultation  with
CGWB. 4 anicults constructed in the area under MISA,
8.7 MCM groundwater recharge work has been |
completed |n four blocks of Bhilwara district,

24

Industrial waste water (workshop and waste
water from the ming)} should be properly
collected and treated so as to conform to the
notified - standards prescribed from time to
time. The standards shall be prescribed through
Consent to Operate {CTO) issued by concerned
State Pollution Control Board (SPCB). The

workshop effleent shall be trested after its |

initial passage through Oil and grease trap

Mo waste water generation from mining, Water
generated during mining intersection is uwsed in
sprinkling and beneficiation process. Water from
tailing dam is recycled back to the Beneficiation
Plant and zero discharge is maintained. Annexure-V.
@il & Grease traps are installed near work shopand
water reused in beneficiation process. Annexure
b

25

The water balance/water auditing shall be

| Water h-ztlalt&.att_ached as annexure XXVl
carrlfed out and measure for reducing the |

il —

Page'| 15



| prescribed limits for day /n ight hours.

_applicable DGMS guidelines

consumiption of water shall be taken up and

reported to the Regional Office of the

MoEFS&CC and State Pollution Control

Board/Committee.

IV, Noise and vibration monitorlngand prevention

ThE pea aﬂn:'_le velocity at 500m distance or
within the nearest. habitation, whichever is
closer shall be monitored periodically as per

Peak particle welocity monitoring done as per
puidelines. Annexure-XXl

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 biological clock of the
villages is not disturbed; by orienting the
floodlights/ masks away from the villagers and
keeping the noise levels well within the

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

28

‘labarers

The Project Proponent shall take measures for
contral of noise levels below 85 dBA in the
wark environment. The workers en'gélggd in
operations of HEMB, ‘etc. should be provided
with ear plugs /muffs, All personnel 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/
are  waorking  without  personal

PPEs fike ear plugs / muffs, dust masks, safety
goggles, safety shoes etc, provided to all workers/
personals/ laborers. Adequate trainings provided to
all concerned and toolbox talks are carried out
before starting work. Noise monitering done as per
guldeline report attached as per Annexure =1V

=

!ﬂ. i gl R HI"‘r

pmtectwe Eqmpment

approval of the Ministry of Environment, Forest

Tht Ffﬂ]E[t Pmpunent shall adhere to the
working parameters of mining plan which was
submitted at the time of EC appraisal wherain
year-wise plan was mentioned for total
excavation ke guantum of mineral, waste, over
burden, Intér burden and top soil etc., No
change in basic mining proposal like mining
technology, total excavation, mineral & waste
pmductidn, lease area and scope of working
(viz. method of mining, overburden & dump
management , 0B & dump mining, mineral
transportation mode, ultimate depth of mining |
ptc.) shall not be carried out without prif.:trf:_

and Climate Change, which entail adverse

envircnmental impacts;, even If it 15 a part of

Warkmg as per mmn@pian Thare i5 no t.hangaaﬁ in
mining technology scope of work, method of mining, |

overburden & dump management, OB & dump
mining, mineral transportation mode, ultimate
depth of mining.

As per the latest MoEFRCC O.M. Mo, 22-34/2018-
ANl dated 14.05.2020, production will not be
extended beyond EC approved guantity.
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approved mining plan modified after grant of
EC or granted by State Gowvt. in the form to
Short Term Permit [STP),. Query license or any
other name,

e

The Project Proponent shall get the Final Mine
Closure Plan aleng 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 maonths of the approval
of the same from the competent authority to
the concerned Regional Office of the Ministry

of Environment; Forest and Climate Change faor
record and verification.

31

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.

The land-use of the mina Iease area at various
stages of mining scheme as well as at the end-
of-life shall be governed as per the approved
Mining 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 rehab_ilitatgd areas until the
vegetation becomes self-sustaining. The
compliance status shall be submitted half-
yearly to the MoEFCC and its concerned
Regional Office.

(AT

32

-r #‘ﬁh“ﬂrﬂ"f e g i

tandreclamation
The Overburden (OB} generated during the
miriing “operations shall be stacked at
earmarked OB dump site(s) only and it should
not be kept active for a long period of time. The
. physical parameters of the OB. dumps like
| helght, width and angle of slope shall be
governed 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
so0il/OB dumps. The topsoil shall be used for
land reclamation and plantation.

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

ﬂuerbur&en hurl:IEn is Etﬂﬂi'fd at earmarked Waste
Dump site. thsu:al parameters maintain as per
mining plan and DGMS puidelines and circulars.

The topsoill Is used for land reclamation and

plantation
generation.,

Im current FY  thare is no top soil

33

The reject/waste generated durlng the mining
aperations shall be stacked at earmarked waste
| dump sitels) only. The physical parameters of
the waste dumps like height, width and angle
of slope shall be poverned as per the approved
Mining Plan as per the guidelines/circulars
issugd by DGMS w.rt safety in  mining
operations shall be strictly adhered to maintain
the stability of waste dumps:

Owerburden burden is stacked at earmarked Waste |
Dump site: Physical parameters maintain as per
mining plan and DGMS guidelines and circulars.:
stability maonitoring by Hada}r'ﬂepﬂri: enclosed as
Annexure =V
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35

The reclamation of waste dump sites shall be
done in scientific manner-as per the Approved
Mintng Plan cum Progressive. Mine Closure
Flaﬂl PR S —— e = e A bl
The slope of dumps shall be vegetated in
sr:_ient'iflc manner with suitable native species to
| maintain the slope stability, prevent erosion
and surface run off, The selection of local
species 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

‘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.

impacts the owverall stability of dump=. The |

Reclamation of waste dump site as par rni;tng-plaﬂ.

Slopes of waste dﬂumps are stabilized and vegetated |

in scientific manner using geotextile and with native |
and arid zone seeds (lke fo_nitolico ,Ziziphus
Jojobg  Prosopis  cinergrig, Alkanng Tinctoria,
Capporis decidua, Gundl, Salvadorapersica spread
on waste dump slopes, Aloe Vera and Vetiver grass
planted during laying of gectextiles

Annexure XXV

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

Waste dump design and slope stability is being |
reviewed yearly by CIMFR and report bEfﬂE;
submitted to MOEFRCC Regional Office. Latest
report enclosed as Annexure XXI.

37

Catch drains; settling tanks and siltation ponds
of appropriate size shall be constructed around
the: mine working, mineral yards and Top
Soil fOB/Waste dumps to prevent run off of
water and flow of sediments directly into the
water bodies (Naillah/ River/ Pond etc,). The
collected water should be utilized for watering
the mine area, roads, green belt development,
plantation etc.
sumps etc shafi
particularly  after

maintained properly

Monsoon.  Season,

The dralns/ sedimentation |
be de-silted regularly,i
and |

Garland drains of adeguate size are constructed
along the waste dump toe & mining pit, along with
lined collection sumps of about 8.5 lakh CuM . The
water collected s utilized for various purposes. De-
silting sump and drains are de-silted on regular
basis. Annexure =Vl

38

Check dams of appropriate size, gradient and |

of sump’structures over and above peak rainfall
(based on 50 years data) and maximum
discharge in the mine and its adjoining area
| which shall also help in providing adeguate
retention time period thereby allowing proper
settling. of -sediments/ silt material. The
sedimentation pits/ sumps shall be constructed
at the corners of the garland drains.

a9

length shall be constructed around mine pit |
and OB dumps to prevent storm run-off and | lined collection sumps of about 8.5 |akh CuM . The
sediment flow into adjoining water bodies, A |
safety margin of 50% shall be kept for designing |

BT ——

Garland drains of adﬂquate size are cunstructed
along the waste dump toe & mining pit, afong with

water collected is utilized for various purposes, De-
silting sump and drains are de-silted on regular
basis. Annexure -Vl

The top soil, if any, shall tempaorarily be stored

The topsail has been utilized for land reclamation

at earmarked site(s} within the ming lease only | and planmation. At present no top soil dump 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 wart
safety in mining operations shall be strictly
adhered to maintain the stability of dumps. The
topsoil shall be used for land reclamation -and

—

.. — 'ETL 'l"_H-I .'r_*_.::'_l_ s .,_

4

Hu Transpurtamn of the mmerals shall be

allowed in case of roads passing through
villages/ habitations. In such cases, PP shall
construct @ '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 aecidents could be mitigated.
All  costs resulting: from widening and
strengthening of existing public road network
shall be borne 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 Govt.
Department only after required strengthening
such that the carrying capacity of roads is
increased to handle the traffic load. The
pollution due te transporiation load on the
enviranment will be effectively controlled and
water sprinkling will also be done regularly.
Vehicular emissions shall be kept under control
and regularly monitored. Project should obtain
Pallution Under Control (PUC) certificate for all

the vehiclés from authorized pollution testing
centers.

Cre transportation is being done within a:qulred
land and not passing through any village /
habitation. Regular water sprinkling is done on haul
roads (Annexure X). Industrial roads are cleaned
using truck mounted vacuum Road Sweepers| |
Annexure-XXil |, Periodic preventive maintenance of |
vehicles is part of our operations. All the trucks are -
coverad with tarpaulin whilte transpertation of |

concentrates. to the smelters, PUC certificate i3

ensured for every truck prJ-l:ir to entry in the
premises. Annexure Xl

41

The Main haulage road within the mine |lease
should be provided with a permanent water
sprinkling arrangemeht for dust suppression.
Cther roads within the mine lease should be
wetted regularly with tanker-mounted water

sprinkling system, The other areas of dust
generation like crushing zone, material transfer

provided with dust suppression arrangements. |
The air pollution control equipments like bag
filters; wacuum suction hoods, dry fogging
system etc. shall be installed at Crushers, belt-
conveyors and other areas. proné to  air
pollution. The belt conveyer should be fully

L covered to amﬂ!‘d _generation af dust while

S L ey P

points, material yards etc. should invariably be |

Regular water sprinkling is- dono on haul roads (
Annexire X).

Duast e_ntmqitlnn 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 vacuum
road sweepers, {Annexure-XXll) The parameters of
Ambient Air quality monitored are within the
prescribed norm of CPCR.
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transportation. PP shall take necessary

measures 1o avoid generation of fugitive dust

Emissiuns.
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.The Project Proponent 5ha1! tlevelﬂp gr:eenhah |

in 7.5m wide safety zone all along the mine |
lease boundary a5 per the guidelines of CPCB in |
order to arrest pollution emanating from
mining operations within the lease, The whaole
Green belt shall be developed within first 5
years starting from windward side of the active
mining area. The development of greenbelt
shall be governed as per the EC granted by the

Gn:en hElt develupﬂd ait along the acquired area.

Ministry irrespective of the stipulation made in
approved mine plan.
a3 The Project Proponent shall  carryout | Green belt ‘developed all along the scquired area
plantation/ afforestation in backfilled and | Progressive plantation is being carried out on waste
reclaimed area of mining lease, around water | dump benches every vyear. Seed spearing and
body, along the roadsides, in community areas | geotextile laying is also carried out on waste dump
etc. by planting the native species. in ! siopes.  As per SRSAC study conducted based on
consultation with the State Forest Department/ | Nov 2021 satellite imagery, 694103 Nos of plants are
Agriculture Department/ Rural development | existing with in 348 Ha area, Further FY 2022-23 and
department/ Tribal Welfare Department/ Gram | FY 2023-24, 15000 and 23000 Nos sapiings planted
Panichayat such that only those species be | as gap filling. Currently 732103 Nos of plants are
selectad which are of use to the local people. | exiting in 348 Ha. Detailed SRSAC report attached as
The: CPCE guidelines in this respect shall also be | Annexure XXXV, Additional plantation has been
adhered. The density of the trees should be [ done in 37.70 ha in the township and along
around 2500 saplings per Hectare, Adequate | roadside. Density of the plantation will be increased
budgetary proviston shall be made for | In phase manner. |Annexure —IX}
i protection and care of trees,
| 44 The Project Proponent shall make necessary | Hindustan Zinc Ltd, Is carrying out various work for
afternative arrangements for livestock feed by | livestock and agriculture -:iwelupment under its
developing grazing land with a view to | flagship project named “Samadhan” in collaboration
compensate those areas which are coming | with BAIF [National leval l:f!r]gin'atihn’p
within the: ming leass The development of
such grazing land shall be done in consultation
with the State Government. In this: regard,
Project  Proponent  should  essentially
| 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
Ethe scorching sun, should be strupulously
| guarded/ protected against felling and
plantation of such trees should be promoted,
45 The Project Proponent shall undertake all | Not applicable: there is no Shedule-1 species in

precautionary measures for conservation zit'u:li
protection of endangered flora and fauna and |
“Schedule-| species during mining ﬂperatlnn A
wildlife Conservation Plan shall be prepared for

the same cléarly defineating action to be taken

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  its
implementation status  (annuall shall be
submitted to the Reglonal Office of the
Minist

-

1 I

=

The Project Proponent shall appoint an
Occupational Health Specialist for 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 alse carryout
Cccupational health check-ups in respect of
workers which, - are having ailments like 8P,
diabetes, habitual smeking, etc. The check-ups
shall be undertaken once in six months and
necessary remedial/ preventive measures be
taken. A status repart on the same may be sent
to MoEFCC Reglonal Office and DGMS on half-

yearly basis.

-

L
o

Mot - applicable There is no Shedule-1 species in
mining area

B Ty, s e P = e e e A
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 sobmitted to DGMS s ‘attached as |
annexure XXX '

The Project Propoment most 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 potential risks to
health and determine appropriate control
measures to protect the health and wellbeing
of workers and nearby community., The
proponent shall maintain - accurate  and
systematic records of the HRA. The HRA for
neighborhood  has tp focus on  Public Health
Problems. like Malaria, Tuberculosis; HIV,
Anaemia, Diarrhoea in children under five,
respiratory infections due to bio mass cooking.
The praponent shall also create awareness and
educate the nearby community and workers for
Sanitation, Personal Hygiene, Hand washing,

| not to defecate in open, Women Health and

Hygiene (Providing Sanitary Mapkins), hazard of
tobacco and alcohol use, The Froponent shall
carryout base ling HRA for all the category of
workers and there after every five years.

a9

| We are committed for Zero Harm from our mining
| activities. Various studies have been dene for health
| risk assessment regarding identification and control
| measures for work place hazards. Regular health

check-ups of nearby community are done through
| “Deepak Foundation” (Annexure-XX) and awareness
sessions are also conducted.

The I:‘_‘-r{:p-nnent shall carry out Occupational |

health survelltance which be a part of HRA and
include Biological Monitoring where practical
and feasible;, and the tests and investigations

Biplogical monltoring -and tests and investigations
' relevant to the exposure are carried out and record
maintain by Occupational health team. No
mariganese and thromium mining s Mn & Cr

relevant to the exposure (e.g for Dust a X-Ray

monitaring ot applicable. Blood bedred :f@gﬂ]}ﬂrlng is
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| 53

chest; For MNoise Audiometric; for Lead | doneon regular basis.

Exposure Blood Lead, For Welders Full
Ophthalmologic  Assessment; for Manganese
tiners a complete Negrological Assessment by
a Certified Neurclogist, and Manganese (Mn}
Estimation in Biood: For Inorganic Chramium-
Fortnightly skin inspection of hands and
forearms by a responsible person, Except
routine tests-all tests would be carried out in a
Lab accredited by NABH. Records of Health
Surveillance must be kept for 30 vyears,
including the results. of and the records of
Physical examination and tests. The record of
exposure-due to materials like Ashestos, Hard
Rock Mining, Silica, Gold, Kaolin, Aluminium,
lron, Manganese, Chromium, Lead, Uranium
need to be handed over to the Mining
Department of the 5tate In case the life of the
mine is less than 30 years. It would be
obiigatory for the State Mines Departments to
make arrangements for the safe and secure
storage of the records including X-Ray. Only
conventional X-Ray will be accepted for record
purpases and not the digital one). X-Ray must
meet ILG criteria (17 x14 inches and of good
guality).

The Proponent shall malntalned a record of
performance indicators. for workers which
includas {a) thera should not be a significant
decline in thelr Body Mass Index and it should
stay between 185 -24.9, (b} the Final Chest X-
Ray compared with the base line X-Ray should
not show any capacities (¢) At the and of their
leaving job there should be no Diminution in
their Lung Functions Forced Expiratory 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) thelr 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

| mavement 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 Reglonal Office, MoEFECC
annually along with details of the relief and

compansation paid to workers having above |

indications.

Periadical medical examination of the workers are
carried out as per DGMS guldelines and recerds are
maintained.

The Project Proponent shall ensure’ that

Dust miasks are provided to all workers{ personals/ |
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Persannel working in dusty areas should wear
protective respiratory devices and they should
also be provided with adeguate training and
information on safety and health aspects.

| starting of work.

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

LS

Project Proponent shall make provision for the
housing for workers/ labors or shall construct
labor camps within/ outside {company owned
land) with necessary basic Infrastructure/
facilities like fuel for cooking, mobile toilets;
miobile STP, safe drinking water, medical health

‘care, creche for kids etc. The housing may be

provided in the form of temporary structures
which can be removed after the completion of

the project related infrastructure. The domastic |

waste water should be treated with 5TP In
order to avold contamination of underground
water,

Mo construction labor howsing is_ﬁll:nqpﬁsed'-in mining
area. However, the sanitation and drinking water
facility is provided to the workers, warking at site.
Sewage Treatment Plants are also installed at mining
area and township.

53

ThE -activities -and budget
Corporate Environmental Responsibility [CER)
as per Ministry's a.M No 22- 55}"201? WA , implemented In time bound manner.
dated 01.05,2018 or as proposed by EAC should |
be kept In a separate bank account. The

along

The activities proposed in Action plan prepared
for addressing the issues ralsed during the
Public Hearing shall be completed as per the
budgetary pravisions mentioned in the Action
Plan and within the stipulated time frame. The
Status Report on implementation of Action Plan
shall be submitted to the comcerned Regional
Office of the Ministry alnng with District
Admm]stratlun

Earma rﬁed far

activities proposed for CER -shall  be
implemented in a time bound manner and
annual regort of implementation of the same
with  documentary  proof vz
photographs, purchase documents, latitude &
longitude of infrastructure developed & road
constructed needs to be submitted to Regional
ﬁﬁﬁ'!ze MoEF&CC annually along with audited
statement.

L ] S v e S T
| Separate Cost
'maintained Activities proposed for CER will be

All the issues raised during Public Hearing in the year |
2009 were addressed.

_'*:I.Ji"

center  and .GL ar.:u:nunt arg:

a5

earmarked for

He s nal ﬂfﬂ:e

Project Proponent shall keep the funds
environmental protection
measures in a separate account and refrain
from diverting the same for otheér purposes.
The Year wise expenditure of such funds should

be reported to the MoEFCC and Its concerned

Environmental  funds are earmarked “for .
environment work only. Separate Cost center and
GE  account are -maintained. Envirgnnyental
expenditure 5 reported on six. menthly basis
enclosed as Annexure -Vl




The Project Proponent shall prepare digital map
(land use & land cover) of the entire lease arsa
once in five years purpose of monitoring land
use pattern and submit-a repert to concermed
Regional Office of the MoEFCL.

The' land use & land cover change study carried out
In 2023 Copy attached Annexure-XIV

shall randomly monitor compliance of the
stipifated conditions. The project authorities
should extend full cooperation to the MoEF&CC
officerls) by furnishing the requisite data /

| infermation / monitoring reports.

57 The Project Authorities should inform to the | Being operational unit, condition is not applicable,
Regional Office regarding date of financial
closures.and final approval of the project by the
concerned autharities and: the date of start of
land development wark.

| 58 The Project Propenent shall submit six monthly | Compliances report submitted to MOEFRCC &
cqrﬁpliahcﬂ reports on the status of the Heglunél Office, Central Pollution Control Board and |
implementation ‘of the stipulated E_Lt'a'ée Poilution Control Board,
enviranmental safeguards to the MOEFCC & its | Environment statement submitted on  28th
concerned Regional Office, Central Pollution | September 2023. Annexure-X|X.
Control Board and State Pollution Centrol
Board.

59 A separate ‘Environmental Management Cell’ | Environment Management Cell has been set up
with suitable gualified manpower should be | having adequate qualified Executives and a Senior
set-up under the control of a Senlor Executive. | executive who reports to |BU CEQ directly, Adequate
The Senior Executive shall directly report to | number of mining engineers are appointed for mine
Hea]:l of the Organization. Adequate number of | planning, execution, Geotech etc.
qualified Environmental Scientists and Mining |
Engineers shall be appointed and submit a |
repart to RO, MoEF&CC,

&0 The concerned Reglonal Office of the MoEF&CC | Noted
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Mechanism for addressing Environmental Issues

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

All operating uints of Hindustan Zinc Limited are certified for [50-14001 Environmental
Management system (EMS), 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 mainténance
officers of the unit. The system has & well laid decumented procedure for identification of all
environmental aspect, Impacts and implementation of suitable 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 contern 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 compliances to Environment Clearance and all environmental licenses dre reviewed and
monitored regularly and reports are submitted to the respective regulatory authorities 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 Committee, chaired
by the CEQ of the company, oversees all sustainability issues Including Envirenment, 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 corparate environment department, Such Issues
are also reported and the actions taken arfe réviewed by the top management every month
Further, alf 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 mestings of
the company.
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Annexures Table

Annexure (1,2 &
3

2 Waste Dump rock analysis Annexure |l

3 Ambient air quality data Annexure I
4, Maise level monitoring Annexure [V

S Environment sump analysis Annexure ¥

6. Environmental Expenditure Annexure Vi

7. Dump Slope monitoring Data: Radar & Prism data Annexure Vi

8. | Retaining wall &Garland Drain Annexure VIl

g, Plantation in mining area Annexure 1¥

10 | Water sprinklers in miining haul road Annexure X

11 | Anicuts photo Annexure-XI

12 | Environment Sump Annexure X|

13 | Truck covered with tarpaulin Annexure Xl |
14 Land use mapping by digital processing report Annexure XY |
15 HODPE laying in tailing dam Annexure XV

16 STP (300KLD & 425 KLD) Annexure XVI _
17 Display board at Main gate Arynexura XV |
18 | Ol & grease trap Annexure XVl |
19 | Environment statement {Form V) Annexure XX |
20 Deepak Foundation an report Annexure XX

21 Dump stability monitering report by CIMFER Annexure XX

22 Truck mounted vacuum road sweepars Annexurs XX

23 Peak particle velocity monitoring Annexure-XX|i

24 CGWA NOC for mine water intersection Annexure XXV

25 | CGWA NOL for Ground water withdrawal from Banas | Annexure XXV

radial well

26 | Digital Display Annesure XAv|

27 | Water balance | Annexure XXVI|

28 | Geotextiles Photo Annexure XXV

29 Piaﬂudli:r.air medical examination Annexure xﬁh =
30 | Covered Conveyer belt Annexure Xxx

31 | Subsidence Study report - Annexure XXXI

32 | Copy.of Consent to establish Annexiira XXX

33 Copy of Valid CTO Annexure XXX

' (A} and XXXl (B)
34 | Tailing through closed pipeline Annexure XXXV
35 | Green Cover Assessment by SRSAC Report Annexure XXXV
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‘Annexure -XIV

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

Sponsor: Hindustan Zine Limited, Rampura-Agucha Mine, Bhilwara -

Studied by: Studied for:

Estb: 1988

Hydro-Geosurvey Consultants Private Limited
e

CERTIFICATE NO.: NABETIGWCOINGWDOS

Address: C-103, Shastri Nagar, Jodhpur- 342003

Phone: - 0291-24317564
Weh: www.hydrogeosurvey.com, E-mail: - hydro.geosurvey@yahoo.com
June, 2023
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Land use mapping of 15 km radivs area of Rampura-Agucha mine !@
af the year 2023 using remole sensing technigues and |
showing the changes in knd vsesin the last five years Hindustan Linc Limited

10 /L INTRODUETION. = 107 o R G e s e i

After discovering Lead and Zine mineral deposit near villages Rampurd and Agucha, tehsil
Hurdd, distriet Bhilwara in the year 1977, the Hindustan Zine Lid., (HZL) commenced the
mining operations in the vear 1991 in the lease area of 1200 hectares with & capacity of
3000 TPD of ore production and treatment. The mine and mill capacity was expanded 1o
4500 TPD day during 199890 After expanding the capacity to 6100 TPEL it s now
producing 6.15 MTPA along with its beneficiation.

The open cast mine has now been shut down leaving an open mine pit with ultimate
depth of 420 metres (-30 mRL) while underground mining is continuing afier leaving
a barrier of 60 metres. Although, a barrier of 60 metres has been provided between
apen cast mine pit and underground mine, there will be inflow of ground witer in the
underground mine through the mineralized zone which is highly sheared and fraciured
-and behaves as a good conduit of water from the bottom of the open cast mine to the

underground mine,

The mining lease area covers an area-of 1200 hectares and lies between the latitudes 25°
49" 9,79 North to 25° 5'1 38" and tongitude 74° 34' 3.95" 10 747 46" 0.72" East and lease
area falls in Burvey of India toposhéet Nos, 45 K/9 and 45 K/13-en 1 50,000 - scale and
formsa part of Hurda tchsil of Bhalwara district.

For fulfilling the compliance of the condition of the Ministry of Envirenment and Forests to
submiit land vse maps once in five years by digital progessing of 15 km radius area of
Rampura- Agucha ming using remote sensing techniques, the HZL has been getting the
land use studies done by Hydro-Geosurvey Consultants Pvt. Ltd. The earlier Land use
/Land cover was done in the vesr 2018 and indicated the changes which had taken place

during the period of five years.

The HZL decided to award the Jand use Jand cover studies of 15 km radius of Rampura-
Agucha mine for the year 2023 10 Hydro-Geosurvey Consultants Private Limited (HCPL),

who has been preparing the land use maps by digital processing of other mines like

_I Ll
Hydro-Geosurvey Consultants Private Limited
B i (CERTIFICATE N0 NABET/GWOINIANGYY OO}




Land use mapping of 15 km radius area of Rampura-Agucha mine |@
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Rajpura- Dariba, Zawar group of mines, Sindesar Khurd, Maton mine ete, and to find out

the changes in the land use s compared to the earlier vears..

HCPL procured the IRS-R2A digitized satellite imagery of the area from Natlonal Remote
Sensing Agency, Hiderdbad to prepare the  land use maps of 15 km radius ares eovering
706.23 km? ( the same area as covered under previous study by HCPL) by identifving the
different land use units and the area of each land use unit of the total area. Thematic layer
on the drainage showing, major and minor drainage with surface water bodies have been

prepared and are submitted with mtegrated land use/cover map.

The present réport contains the land use/land cover map of the arca us required by the
MoE&F and shows thie aréa of each ldnd use umit and its percentage within the area. Each
land use unit has been discussed with respect to its nature, composition ete: The change in

the land use during the last five vears has also been indicated.

The lease area lies in Banas river basin while it is drained by ephemeral nvers, Khari in the

north dnd Mansi river-in the south of the lease area; The lease area i3 located in the water
shed divide of both the rivers (Figure-4) like Mansi,-Sameilya Nadi and Khari which are
tributaries of river Banas. Mansi river originites in hills western part of the district and aftér
flowing for 50 km in northeast, it meets Khari river near village Phuliya in Bhilwara
district, Kharl river originates in the hills near Deogarh in Rajsamand district. It flows
northeast for 192 km through Rajsamand, Bhilwara and Ajmer distriets before joining
Banas river near village Chosta in Ajmer district. Sameliya MNadi, just flowing parallel to
Mansi river, originates in Raila ares and after flowing for 42 km, joins Khari river near
village Bisundi in Bhilwara district,

All thiese tivers are tributaries of river Banas which originates in the eastem slopes of the
Aravali ranges near Kumbhalgarh and after flowing eastwards for about 512 km through
districts of Rajsamand, Chittorgarh, Bhilwara, Tonk. and Sawai Madhopur mects Chambal
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river near Rameshar village in Sawai Madhopur district, The Banas river basin covers an
aren of 47052 sg.km.

Rampura-Agucha mine is located 52 km NNE of Bhilwara having 257 50 North latitude and
747 44" 15" East longitude. The general elevation of the land is-gbout 390 metres above
MSL and the mine falls in Burvey of India toposheet Nos. 45 K/9 and 45 K713 and forms
i part of Hurda wehsil of Bhilwara district,

The-area in general has alluvial seils of fluvial ongin with varying depths from shallow to
moderate with weathered rock in the sub-stratum,
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Bampura-Agucha mine area Is drained by river Mansi which flows on its southern

side. Northern area is drained by river Khari and both meet near village Phuliyva about
25 km down stream from Rampura-Agucha mine. The catchment aréa of Mansi river
is around 1750 sq:km before joining Khari river while the catchment area of Khari
river is around 18435 sq.km. Both these rivers have been harnessed by minor and

medium irrigation projects, details of which have been provided in Table-1,

Two dams, Sareri and Arwar have been constructed on Mansi river while Nahar Sagar
hns been constructed on Sameliva Nadi. Agucha pond gets water from local catchment
arga. Only Arwar dam and Agucha ponds are located in the buifer zone while Sareri
and Nahar Sagar dams are located just outside the buffer zone. However, a part of the
command ar¢a of Sareri dam 15 located in the buffer zone while entire command-aren

of Agucha pond lies in this buffer zone.

Table-1. Minor and medium irrigation projects in the area
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Although there is a“well- defingd drainage system having dendritic drainage pattern in the
buffer zone, a major part of drainage has been hamessed by constructing medium and

minor irtigation projects, Whatever runofT is produced by the annual rainfall of 400 mm in

the buffer zone, major pan goes as surface runoff afier meeting the evapo-transpiration

lossesand part percolates wo the zong of saturation,

Average annual rainfall in the catchment area of Mansi-Khari river sub-basin is 557 mm
out of which 516 mm happens 10-be during monsoon period from June to October. Winter
monseon is low, hardly contributing any surface manoff. The surface run-off in the river
sub-hasin has been computed as 15 10 18% based on the storage of medium irrigation dams,
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There is no IMD meteorplogical station in Mansi-Khari river sub-basin, the nearest station
heing at Ajmer which is 80 km in north. However, the climatic conditions excluding the
rainfall. are not much different in the sub-basin than recorded at Ajmer,

The Indian Meteorological Department (IMD) has divided Rajasthan in twe meteorological
sub-divisions, i.e. west Rajasthan and east Rajasthan and the sub-basin falls in cast
Rajasthan sub-division,
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Based on Kdppen classification of climatic pattern, the sub-basin may be classified as
tropical steppe. semi-ard and hot. The vear is divided into four seasons. The winter season
15 from mid-December to February and is followed by the hot summer season fromy March
to mid-July including the pre-monsooi season from April to June, The peripd from July o
mid-September constitutes the southwest monsoon season and the period from the -latter

half of September to mid-December us post monsoon season,

I'emperature records from Ajmer observatory are available for 60 years. The period from

April to June is marked by a continuous incresse in the temperatures. May is the hotiest
month of the year with-a mean daily maximuem and minimum temperature (in May}) of
39.3°C and 27.3°C. respectively, Night temperatures in June are relatively higher than the
May. With the onsel of southwest monsoon by about mid-June, the temperatures go down
considerably. From November onwards. both the day and night temperature decrease and
January, the coldest menth, with daily maximum and minimum temperatures of 22.2°C
and 7.3 "C. The range in temperature i.¢. the difference berween extreme maximum und
minimum temperature, mav be over 45°C. The highest temperature for the period for
which data are available was 45.6°C recorded on 11" June 1901 while the lowest

temperature -2.8°C recorded on 167 January 1935,

Averdge annual rainfall based on remfall data recorded at the mine for the last 36 years
has been ohserved as 335.03 mm. The rainfall recorded from the year 2010 to the vear
2014 at the mine was higher than the average annual rainfail of 535,03 mm. During the
vear 2011, it was measured a5 1017 mm, which created water logging conditions over a
major part of the area, down stream side of the tailing pond and around the plant.

Of the annual rainfall, about 90% fall during four monsoon months (June to September)
with July and Aupust gétting the maximum rains. The following table gives the snnual
painfall recorded at the mine, since 1987,
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Table-2, Rainfall in mm recorded at Rampura-Agucha mine

2005 418.00
2006 T 00
2007 721.00
2008 47204
200 TRO.00
2010 Q51 .M
2011 (017,00
2012 747041
2013 749,00
2014 709,501
2013 471.00
2016 R14.00
017 | 191,00
3018 611.80
2019 BT 500
0 50400
20 TO )
| : 2022 357,80
| Average rainfull for the last 36 vears 53503
Source: RA Mine
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Relative humidity during the southwest monsoon is generally over 60%. During the rest
af the year air i5 normally dry, Relative humidity during summer afternoons is as low as
20% while during monsoon, it does not go more than #0%: The mean annuat humidity

values an the morning are 65.4% and In the evening 37.6%.
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Winds are generally light to moderate. éxcept during the southwest monsoon season,

when these are moderaic to strong. From May to Sepreniber. winds Blow mostly from the
direction from northwest to-southwest. In the post monsoon-and winter months, winds ang
mostly from the dircction lving beétween northeast and northwest, Mean wind speed is

highest in June (14:6 km/hour) and lowest in November (2.3 km'hour).
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Skies are generally moderstely to heavily clouded during southwest monsoon season,
being overcast on some days. During the rest of the year, the skies are normally clear to
lightly cloud. During the months of July-August, the mean cloudiness (in Oktas) is
usually mare than 5, being generally higher in the evenings than the mormings,
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Physiography  of the lease area'is characierized by plain area with isolated low raised hill.
The general slope of the area is towards the southwest and wwards the Agucha village tank.
The general elevation of the lease area ranges from 384 metres, ams! (above mean sea level)
10 391 m amsl. But after the mining, the topography has changed considérably due to dumps,
mining, and taifing pond.
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The . geology of the area is mainly composed of thin ullu_\:lgI cover, belonging o Sub-
Recent to Recent period of Quatemary Era followed by Banded Cneissic Complex (BGC)
of Bhilwara Group of Lower Proterozoic Era. The geological succession can be
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summarized as under:

Table-4. Geological succession of the area

Cuaternary Siib- R.mnt Fluvial & Sapd, silt. clays
o Recent Colloviom |
' Uneonformity
Proterozoic Aravali ' Quarzites, phyllites,
dolomites ete,

Lower Bhilwarn Banded Gneissic
Archagans Granites, Gineisses,
Proterozoies _ Schists, mgmatites

Of all the rocks exposed in the area. only banded gneissic complex forms very peor
aguifer while alluvium generally thin, remains above water table. It is only dunng the
post monsoon period that basal part of alluvium gets saturated in the aréa along river

COUFSES.

Ciround water occurs under water 1able conditions and is transmitied through fractures,
joints and foliations. BGC rocks are imperyious in nature and have developed secondary
porosity only due to joints and fractures. There is very limited thickness of weathcred
BGC rocks and generally it lies above the zone of saturation,

The depth of water table in BGC rocks ranges from 8§ to 10 meétres below thie land surfice
near the river courses, surface water reservoirs and ponds during post monsoon period
while it is deeper in the area from 10 to 20 metres below the land surface. The
fuctuations due to rainfall and ground water withdrawal are significant-as the rocks have

very low fracture porosity and hydraulic conductivaty.

Figure-1: Hydrogeological map of the buffer zone of lease avea
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For preparing the land use map of 15 km radius area along with different thematic layers;
satellite data for cloudless dav for pré monsoon period, 2023 was-asked from NRSE.

Hyderabad. NRSC provided the imagery available with it. The details-of imagery as given

in Table-5,

This digitized data has been uséd for preéparing the Land use /Land cover nydp of the area.

Satellite imagery of the aren is shown as Figore-2, The base map information has been
noted from Survey of India Toposheet Nos. 45 K/9 & K45/13 on 1: 50,000 scale. The
collateral information en hydrogeology was used, collected earlier by HCPL while carrying

out hydro-geological investigations of the core and buffer zones of Rampura-Agucha mine.
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Figure-2, Satellite imagery of buffer zone of lease area
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yach for preparing different themes

The bise map of the area, covering 70623 km® (15 km radius) was preparcd. which

included all the important features like lease area, villages, mauin roads collected from the

toposheet of the ares keeping common marks- for each theme, This base map was used for
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mapping differént themes by digital and visual interpretation of satellite data which was
procured from NRSC. These maps were converted to digital nwade in GIS form and then
checked in feld for respective details and finalized.

4.3 Procedure followed

For preparing land use/ land cover map of study area and its respective thematic lavers,
the procedure as shown in the following Flow diagram was adopted. The procedure adopted
for prepaning each thematic Taver is discussed as'below,

Flow diagram showing the methodology adopted for land use mapping

Other data, Secondary data Sateliite data
CAD. drawings SOT Toposheet
' 1o 560, (HHD

A
Notified Rule based classification
Forest for LUSLC categories
Bowrdary

y
Digital and visual

interpretation and mapping
of different thematio laovers

Area statistics of 1
land caver |

k.

Field verification of
douhttul area and any
modifications required

¥ ¥
Final land wse Transfer of detaits dn
Map base map

4.4 Land vse { Land cover map
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After proper registration of satellité data, the satellite data was digitally interpreted and

different categories of land use units were markied using standard digital techniques,

i T
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By adopting the methodology as mentioned ‘above, thematic lavers on land wse and
dramage ‘along with estimation of aréa of each unit and its percentage in the study area

covering 706,23 km® have been prepared. Fach thematic layer is discussed as below,

Land use refers 1o man's aclivities on land utilitarian in naturé, whereas land cover denotes

vegetation-and artificial constructions,

The land usefland cover clussification system standardized by Department of Space, Govt.
of Tndia for mapping different agro-climatic zones has been adopted for the classification.
This classification has 6 major land use classes at level | and 25 4t level |1 The six major

classesal level 1are further enunciated below (Table-6):
Built-up land- This comprises-areas of land covered by structures
Agricultural land- land used for production of food, fiber, crops and plantation

Forest- This includes land such as dense or spiarse evergreen forests, deciduous
forests and degraded forests,

Wastelands- Land having potential for development of vegétative cover but not
being used due to constraints including salt affected land, eroded land water
logped areas,

Water bodies-Areas persistently covered by water such as river/steams,
reservoirstanks, lakes! ponds and ¢anals,

Others- Grassland and snow covered land are included in this category

Using the above classification system and digital analysis techniques: with
restricted field checks, land use/land cover distnibution in the study ares has
been estimated.
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Buift up tand
Rad
3 | Railway
Agricubure land | 2.1 | Cropland ==c—
' 2 | Fallow (Residual ) land
Forest A | Evergreen Foresl

2 | Degiduous Forest
Degraded forésts
Farest Plantations
| Mangroves
Cropland is forest
Forest Blank
Sal gffected land
42 | Waterlogged land
| Mirshy/Swamgpy Land
Crullied/Ravenous: Land
L.and with.or without scrub
Sandy Arca {Coastal and Desertic)
Barren rocky/Stony
1 Waste/Sheetrock arca
Water Bodies 5.1 | Rivers/Streams

Lake/Reservoir
| Tank/Canal
Others A | Grassland/grazing land
shifting Cultivation
Snow cover/Glacial area

The spatial resolution and the spectral bands in which the sensors-collect the remotely
sensed data are two important parameters for any land use survey. Appropriate remote
sensing data were processed to investigate land use patterns theough  digital image
processing  techmigues, SOI  toposheets were geo-referenced to - superimpose on

orthurectified satellite image. Mosaicing was performed for the geo-referenced toposheets

o form a continupus frame, A base map was generated from the mosadic of 301 toposheet
comprising features such as administrative boundaries major roads, railways and river
drainage. IRS-R2A, L4FX data offer  spatial resolution of 3m % 3m. The shapes, sizes and
colors of séveral geomorphic features are visible in the TRS data. Three spectral bands

% | Hydro-Geosurvey Consultants Private Limited
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provide a high degree of measurability through band combinations includimg False Coloar
Compostes-(FCC) peneration, bands rtioing, classification ete. These. Features of the RS
clata are particularly important for better comprehension and delineation of the land use
classts. Hence IRS-R2, L4FX data has been used for land use mapping. The standard FCC
1% penerated by assigning blue, green and red colours to visible green, visible red and near
Infrared bands respectively. Image processing and Ortho rectifications was done in ERDAS
IMAGINE (V.8.5) software and spatial data was' created in Are view GIS (Veér3.2a)
software. Area of interest-comprising the study ares was then selected and extracted from
the satellite image, Suitable image enhancements were the applied on the extracted aréa on
interest. A visual interpretation followed by sopervised classification (digital image
processing approach) was adopted 1w classify areas land use-cover features, Several training

setsfsignatures for classification were collected prior to upplying supervised classification.

After evaluating the statistical parameters of trainings sets, the training areas were rectified
by deleting non-congruous training sets and créating new ones. Mask of mine area was
superimposed on the final output 1o generated -area statistics: for dilferent land use
categories. Classification accuracy estimation was done on the supervised classified image
for further rectification, Based on this, the final estimation -and results for a lund use-

land cover features existing in the study area were derived.

50/ THEMATIC MAPPING

By adopting the: methodology .as mentioned above, thematic. layers: on land use and

drainage (water sheds) along with estimation of area of each unit and s percentage in the

study areq of 706,23 km® hectarés have been prepared, Each thematic layer is discussed as

There are several villages in the buffer zone and main rural roads and railway line are-seen

in toposheet (Figure-3) which were marked in base map and were then updated using

%. Hydro-Geosurvey Consaltants Private Limited Page| 15
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satellite data, Satellite data has helped a lot to give the latest position as the available

toposheet of Survey of India is an old one and situation since then has changed.

Figure-3. Base map of buffer zone of lease area
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The study area has well developed drainage. There are two major rivers, Khari and Mansi

gnd many other streamsmalas. There is-a dam constructed on Mansi river known as Arwar
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dam while & village tank near village Agucha and many othér small village tanks,
distributed all over the study area. Two water sheds have been demarcated and its area has
been calculated.

The water sheds have been shown in two different colours: for proper identification. The
thematic: Jayer for drinage and water shed is shown as Figure-4 and area of each water
shed is shown in Table-7.

Table-7. Area under different water sheds in study area

i_ff.'.aﬁ TIVET \h‘&terslmd

Figure-4. Drainage map of buffer zone of lease area
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The study area (Buifer zone of 15 km.) is:mainly a flat to slightly undulating area slopping
towards east, The elevation ranges from 330 m asml (above mean sea level) w 510 m asinl

(Figure-8).
Figure-5. Digital Elevation Model (DEM) of buffer zone of lease arca
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The study aréd has & large percentage of agriculture land. Out of the total land of 70,623
hectares, 40081 hectares !_Efl:iﬁ- %) is cropping land where winter crops like Barley, wheat,
apim ete; are grown during Rabi season, Only 1308 hectares {1.85 %) is fallow land where
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iy crops are grown, A parl of the total Rabi land 15 irngated by open wells: tube wells and
canals (Photoplate-1 & 2).

55  Wasteland

Waste land is mostly uncultivable land and is mainly classified ns'dcgradf:d land, land with

scribs and withowt scrubs, stony land. brick mud area, land with natural vegetation and
barren land (Photplate-3). It have been found that out of 70,623 hectares of the study drea,
the 1otal waste lind covering fivé land unils covers 16,636 hectares which forms 23.56 % of
thie 1otal study dres

The built up land ¢omprises the main urban towns like Gulabpura and Vijaynagar while
there many villages within 15 km radius area. Urban two municipal towns occupy 955
hectares (1,35 % while the rural villages-and colony ccoupy | 765 hectares (2.50 % of the
tetal study area) (Photoplate-4, 5, & 6).

There are no- reserved or protected forests in the study area except degraded forests
occupying a limited area of hardly 91 hectares or 8,13 % of the total study area. These are

scattered all over theé study dred in sinall patches:

Tose—1 1 = _ = b = = iy -

Due to well developed drainsge system and twio main rivers of Khari and Arwar, the area

occupied by rivers 1s 2008 ha-or 2.84 % of the study area. In additions, there is Arwar dam
on Mansi tiver having 47.8 Mm” of live storagé of water, its canals, many village ponds and

all these oceupy the area of 546 hectares or (L.77 % of the total study area (Photoplate-7, 8

] telas L

Hydro-Geosurvey Consultants Private Limited
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Rusipura-Agucha mine is one of the most well developed open cast base metal mine of
India having a larze size mine pit having 202 hectares (Photoplate-10), a tailing pond of
132 hectares (Photoplate-11); few maun mine dumps having total area of 326 hectares
(Photoplate-12) out of which 22 MW solar plant is insgtalled on 230 hectares (Photoplate-
13) cand plantation of 348 hectares within the lease-arca (Photoplate-14 to 16). In
addition, there are plant and 1ts buildings oecupying 106 hectares. The total area occupied
by Rampura-Agucha mine amounts to 1056 hectares of 1200 hectares of the mining lease

arca. The total area occupied by Rampura-Agucha mine happens to be 1.50 % of the total

study area-of 70, 623 heetares

As the study area has (wo urban municipal towns of Gulabpura and Vijaynagar, there are

many ‘small scale industries which occupy 135 hectares: of the land which happens 1o be
(.22 % of the total study arca.

Land wse Mand cover mapping of the study drea his been done a8 per standard
classification: The land use units as identificd are indicated 1n Table-% along with area of
each unit in hectarcs and itd percentage 1n the study occupying an area of 70,623 hectares as
covered by HOPL, Jodhpur. The major features idemified Irom the sacllite data anc

discussed as-under:

After integrating the different thematic layers of land use units of drainage and settlements
efe., an imegrated map has begn prepared which s shown as Figure-b.

Figure-6. Integrated land use land cover map of 15 km radius area indicating different land units

Hydro-Geosurvey Consultants Private Limited Page] 2
(CERTIFICATE NO,: NABET/GWCO/IANGWI0S) :

2772
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Table-8, Area under different land use classes in the study area during vear 2017

Hydro-Geosurvey Consultants Private Limited
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The major changes during the period of last five years in the study area can be determined
while comparing the land use fand cover map prepared by HCPL, Jodbpur during the year
2017 (based on the satellite imagery of Cctober, 20173 The land use classification is shown
in Table-10.

While comparing the area delincated for different units of satellite imagery of October,
2017 and the satetlite imagery of March, 2023 it is observed that during last five yeéars,
there hias been minor changes in somi land units while some units have shown significant
change in land use pattern of the study ares. HCPL has to covering 70,623 hectares against
the area of 15 ko radius from the lease comparison to find out the chinge in area of 70, 623
hectares.

Table-10. Changes in land unit during the period of Five years
ﬂctnher Iﬂl".l' mMaﬂh I{]B :

Agriculiyrg
feind Falloiw tand
Land without serub
Land with serub
Brick mud area
Manural vegetation
Stony waster’ Barren
stgany band
Built-up Lirkan
land Raral
Forest Scrub/Degraded forest
S Fiver
Watkr body. | o Resav e e 0. : 250
Plant and Buildings \ 0,00
Tailing dam pul (.04
Mining pit 0.0
Mline dump i 32 = i
Phantation in-lease nren E 2340
(Onkver imdusteies in the

Orthers b 155 +6.16
TH623

Figure-T: Changes in land unit {in ha.) during the period of Five years (October, 2017
to March, 2023)

Waste dand

Related to
RA-Mines

W Hydro-Geosurvey Consultants Private Limited
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While comparing the area occupied by different kand units, it is observed from the Table-10
thiat thére has been minor or insignificant changes in the land units of crop land, waste land,
except natural vegetation, built-up land and: forests - and other units of water bodies and
Rampura-Aguchy mine except mine pit and ming dumps. The increase in the mine pit and
mine dump i$ obvious as there has been regular mining activity during five three years with
the dumps getting mote waste rock (o be stored. There aré no changes in mine pit its 166 ha
because its underground working from year, 2017, The plantation are done by HZL and its
increased by 23 40 % from 282 to 348 hectares.

However; the changes during last five years do not indicate any adverse impact on the land

environment due to mining activity being carried out in Rampura-Agucha mine.

for Hydro-Geosurvey Consultants Pvi. Lid.,

Hydro-Geosurvey Consultants Private Limited

(CERTIFICATE NGO, NABET/GWCOIAMGWIR) Page| 25
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P

(Dr. VB, Khilnant)
Maraging Director

Photoplate-1. Agriculture land

Hydro-Geosurvey Consultants Private Limited
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Photoplate- 3. Waste Land

Hydro-Geosurvey Consultants Private Limited
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Photoplate-5. SH-39-A within buffer zone
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@

Hinduntan Zine Limited

R Yl

Photoplate-7. Agucha pond

Hydro-Geosurvey Consultants Private Limited
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Photopliate- 8. Pond in buffer zone

LTy

Photoplate- 9. Mansi river in buffer zone

Hydro-Geosurvey Consultants Private Limited
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Photoplate-11. Tailing pond

Hydro-Geosurvey Consultants Private Limited
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Photoplate-<12. Dump

Photoplate-13, 22 MW Solar plant on waste dump

Hydro-Geosurvey Consultants Private Limited
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Photoplate-15. Plantation on waste dump

Hydro-Geosurvey Consultants Private Limited
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Abbreviations

ASHA Accredited Social Health Activist

ANC Ante-Nataf Care

AWW Anganwadi Workers

BHO Block Health Officer

BAI Body Mass Index

EFL BElow Poverty Line

CHC Community Health Center

HH House Hald

HE Hemoglobin

IEL Infermation, Education and Cormmunication

IFA Iron-folic acid tablet

MHLU Mabile Health Unit

MNED Man-Communicable Disease

oern Dut-Patignt Servicas

PHC Prirmvary Health Center

RBS ‘Random Blood Sugar
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Project: Mobile Health Services to improve the Health and Nutritional profile of
underprivileged communities -A Corporate Social Responsibility Initiative

1.0 Introduction:

Hifndustan Zinc Limited is committed to-contributing to the guality of life-and secial well-being
of the communities where it operates. The business model clearly states that "our social
license to operate come not onty from the Government but from the communities
surrounding our operations, Our growth has true meaning when it créates betterment
apportunities for the people around us.

Hindustan Zinc Ltd is already running its Zinc smelter plant at Zawar, Chanderiya, and
Rampura Agucha Mines In Rajasthan, To support the healthcare of people in the villages
around the plant, Hindustan Zinc Initiated the provision of quality healthcare services in
selected villages. Mobile Heaith Units have been envisaged to provide preventive, promotive,
and curative health care in inaccessible areas and difficult terrains, Taking health care to the
doorsteps is the principle behind this initiative and is intended to reach underserved areas.
The Mobile Health units not only look-after the curative and referral aspects but also render
behavigral changes and awsreness to promete healthy lifestyles by supporting existing
healthcare programs, improving access to essential health services, providing a link for
referral services, community health education, and health promotion, identification and
referral of severely malnourished children among others.

Based on the needs assessed on the ‘health’ portfolio in the villages and experience of
healthcare service provision In these selected regions, it s planned to extend the project in
partnership with Deapak Faundation to pravide basic healthcare facilities through Mobile
Medical Unit that will cater to all the needs mapped.

1.1 Objective: To improve the health care sérvice accessibility and awareness of key health
and nutrition lssues through a Mobile Health Unit in the underserved population of
selected villages:

1.2 Location: The Mobile Health Unit is currently providing medical services in 26 selected
villages nearby Rampura Agucha Mines.

1.3 Methodology:
1, Monthly plans are made ta cover villages twice a month.
7. Daily.counseling s conducted as per the emerging needs of the community.
1. Awareness-Session on key topics
4. Weight monitoring of children aged of 5 years

—— e ——
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2.0 Activity report
The-activities undertaken in three months = July 2022 to September 2022 are as follows
» Total Beneficiaries: The mobiie health unit covered a tatal of 5902 benefictaries during

regutar OPD, health camp, awareness sessions.and daily counseling.

Household Coverage: MHLU services reached to new 604 households

Unigue Patients: Total 1919 new unique patients we treated in current quarter

OPDs: The unit attended 4024 patients fram July 2022 to Sept. 2022 (Graph 2, 3 & 4)

IEC/Counseling: A total of 170 beneficiarias were counseled individuatly as well a5'in

Eraup, on toplcsrelated o personal hygiene and non-communicable diseaszes,

Awareness Session: Counselled 1708 beneficiaries under different sessions

Graph 1: Coverage of Beneficiaries
(2022-23)
000
g
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Graph 2: Gender wise distribution of beneficiaries
(n= 4024)

(n= 4024)

Adalescant
T35

Geriating

Graph 3: Age wise distribution of beneficiaries
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Looking at the disease foad (Graph 4) over 3 period of three months, General Symptoms were
found to be very common (30%), followed by Dermatological problems {18%), Orthopedic

Condition {18%) and Gastrointestinal disorder (11%).

‘Graph 4: Major Type of iliness among beneficiaries
(n= 4024)
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3.0 Telemedicine

&
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Total patjents screend in second guarter, through the system are 171, Thisincludes 71 students from
SikshaSambhalSchools:
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4.0 Special Days Celebration and Awareness Sessions
= S ' Benef S e e
44 -_MFH Remarks

A

o
ThE
ik

1. Skin Diseases {Fungal Infectlon) 2 willages:
. Handwash and'Hygiehe Practices 170 B vilfages
o satety Tralning 110 Zvillages
4, Mational Nutrition Manth 183 12 villages
5 Tuberculosis 20

B World First-&id Day 237
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5.0 Case Study

Javed Mohammad Rafik
Mame; Javed Mohamad Rafik

Aper  |8Yoars
Gender: - Male
Villuge: Khatikheda

For the last one and a half months, the patient was suffering from boils and pain. He visited
the nearest hospital and followed the instructions given by the practiticner but was not able 1o
pet refief from the same, Meamwhile, the community mobilizer informed the patient about the
services provided by Mobile Health Unit. He visited the van on' 26" August 2022 and
deseribed the issue in detail to the medical officer.

He started the treatment provided by the unit and got relief from the boils, The counselor was
in regular touch with the patient to get his exact status of him.

Complaints at the time of 1" visit: The patient had boils on the skin, the affected ares was
inflated and was complaining of pain and itching.

Medical reports: Hb repiorts. | 0.7, BE Normal, Sugar Mormal.
DMagnosis: Boils.
Connseling and other support provided:

MHL continupusly connected with the patient from 26™ August 2022 and gave him proper
tests, treatment, and counseling for a cure

Remark and Feedback from the patient: He like the sérvices are given by MHL! and its
staff,

BEFORE TREATMENT AFTER TREATMENT
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INTRODUCTION

The importance of safe, properly designed and scientifically engineered slope 15
well known. The benéfit of an apenpit 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 1s
faced with the two opposite requirements, stability and stespne ss, in designing the deep
Openpit: slopes. Steepening the slopes, thereby reducing the amount of material o be
excavaled, ean save a vast sum of money. At the same time excessive sleepening may result
mto slope failure leading to loss of production, exira stripping costs to remove failed material,
reforming of benches, rerouting of haol roads and production delays. The Directorate of
Mines Safety may even close the ming, in case unsafe conditions are created. Thercfore, it is
necessary that o balance betwesn economics and safery should be achieved.

Mine management of Agucht Mine entrusted the slope stability and slope monitoring
studies 10 CSIR-CIMFR, in consultation with DGMS, along with the slope steepening for
years. This report is for asscssment of open pit slope stability, waste dump stability and
ground surface movement through monitoring and data analysis a1 Rampura Agucha Mine of
HZL for the year 2021-2022.

Rampura Aguche mining complex is situated in Tehsil Hurda, District Bhilwara in
Rujaéthan and connected by road from Gulabpura rilway station on Delhi-Udaipur railway
line.

The orebody has been proved for a-strike length of 1.7 km. with 109,34 million tonnes
of ore reserve and resource. The deposit is being mined with Shovel dumper combination.
The overall pit slope. is currently planned with 357 on footwall side and 42° on the hanging
wall. The current pit depth is 3%0 m with bottom bench of zero mRL. Presently there is no
mining operation in-open pit, however pit siope monitoring is being continued in order to take
care of safety of apencast a5 well 25 underground mining and other operations nearby.

The rock discontinuities: were mapped by the resident geologist and validated by
CIMFR at the freshly exposed henches of the pit as per the norms of Interational Society of
Rock Mechanics (ISRM 1978), Geotechnical mapping was undertaken to determing the
eritical orientation of structueal discontinuities. The freshly r.xj:us:d slope materials were
wated at CIMFR 1o determine -any significant changes in the properties because any
significant change will imfluence the slope steepening tgm.is:. The slope monitoring was
done to determing any movemenl in and around the mine and dump,
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INTRODUCTION OF PRESENT MINING AT RAMPURA AGUCHA MINE

Rampura Agucha mine belonging to Hindustan Ziné Limited has a stratiform. sediment-
hosted, high-grade zinc and lead deposit, The ore body Is massive and lens shaped. The Lead-
Zinc deposit is currently being extracted by underground stopping methods at o deeper
horizon below the exhausted open pit mine. The open pit operated from 1991 to March 2018,
has reached a depth of about 400m from the surface. The underground stopping operations
are being carried out since June 2013, The lowest point of the exhausted open pit floor at -
10mRL end underground ssopping sreas dre separated by w-60m-crown pitlar, Figure | shows
the transverse section of the orcbody, including different rocks in the hangwall, The
underground mining is being carried out by Long Hole Open Stopping (LHOS) with the paste
fill method, Initially, the overhand (Botwm-up) LHOS method was followed for the
production. Afier obtaining permission from the Directorite General of Mines Safety
(DGMS), the orcbody is being extracted between -230mRL and -255mRL (S640 1o N607
Grid), between -255mRL and 280mRL [S640 to NS9O Grid), and berween -280mRL and -
330mRL ($640) to NST0 Grid) by underhand (Top-down) LHOS method with paste fill

| ] ¥ T |

Figre | Teassverse bectaon of the peodogicel plan sbawing the onsbody. and diffzren: opes af meki
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METHOD OF MINING

In Rampura Agucha mine, the orebody was extracted by the open pit working which had
been discontinued as it reached around #00m depth of cover, Presently, tnderground mining
Pperations are going on below the apen pit working by keeping a 60m crown pillar between
the open pit and underground mines. The underground mining is carried out by Long Hole
Open Stopping (LHOS) with paste fill, fnitialty, the production from the underground
Wasstarted by the overhand LHOS method with paste fill. In the overhand method, stopping
s commenced from the Jower level and is progressing upwards. Presently, both underhand
(Top-down) and overhand (Bottom-up) LHOS methods are going on for production. Figure 2
shows the schematic diagram of the underhand method of mining,

The strike length of the orebody is divided into stopping panels. The stopping panels are
dividéd into primary and secondary. Following the permission from DGMS, the ore body is
divided into stopes of 15m wide (elong sirike), 25m high (the distance. between the two.
levels), and the length depending on the thickness of the orebody, the miximum length
allowed 15 30m in a stope/panel. The stope dimensions are wseally: 25m (H) * 15m (W) = up
to-38m (L) with an average stope volume of 5000 — 7000m3. The stapes are extracted by the
transverse Stopping method. The primary and secondary stopes are extracted and backfilled
sequentially. The secondary stopes are developed snd extracted after completion and
backfilling of rw adjacent primary stopes. The LHOS with paste fill method in the Top-
down epprosch at Rampura Agucha underground mine wag designed by Mis BECK
Engineering, Australin.

= Hea

Figure 2; Schematic diagram of the underhand method of mining.
Stope development
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The footwall drive of 5,6m (width) x 5.3m (height) was driven along the strike of the orebody
by keeping at least 30m distance from the orebody. From the footwall drive, the x-culs of
S.8m x 4.8m are driven st an interval of 13m. The footwall drive of the top level is uped for
drilling and the footwalf drive of the bottom level is used far mucking.

Drilling and blasting
The diameter of the production drill ranges from 8%mm to |27mm, The toe burden between
holes s 2.0-3:5m and ring spacing is 2.0-3.0m. Multiple electronic delays are used to fire
individual holes and between the rings. The ove is mucked by the remote Load Haul Dumper
(LHD) and transported by the low-profile dump truck (LPDT,

Backfill

After completion of the stope, a barricade s made at the Jower fevel x-cut. Then, the open
stope i backifilled by the paste and cored to gain sufficient strength before mining of lower
stope. For underhand stopping, there would always be 2-3m void-above and below the filled
stapes throughout the level,

Excavation sequencing for mining near pasie-flled stopes

Stopes are extracted in a transverse manner, The sequence of mining is a combination of
Primary-Secondary and Continuous stopping with oblique/inclined multiple fronts along the
strike of the orebady, After filling the primary stope, the development of the rcadways or
stopping operation adjacent to the filled primary stope does not start immediately, The paste
fill material is given sufficient time to gain the reguired strength. The development of the
secondary X-cuts in rock mass adiacent to the filled primary stope is started after gaining 0.1-
0. 20 Pa required strength of the paste. The first secondary stope adiacent to the filled primary
stopes is taken place ‘afies attaining the required strength of 0.4-D.45MPa. The second
secondary stope adjscent to the filled primary stope is not blasted without filling wntil
attaining the required strength by the first filled secondary stope. The development through
the paste fill can only be started pfier araining the required strength of 0.74MPa. Extraction
of primary: stope below paste-filled stope can be done after goining the filll materal strength
of | 2MPa. Depending on the area of exposure, the required strength cin be varied.

The stopping level was -303mRL at Feb. 2021 and currently the stopping depth is -405mRL
aion Oct. 2022,

Physical Characterisation of the Discontinuitics

The geotechnical mapping was done by the resident geologist an - the exposed

benches, CIMER validated the collected data in the field. The objective was 10 detect any
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unfevoursbly oriented persistent discontinuity in the freshly exposed stope mass, which.can
influence the sibility of the slope standing after slope steepening exercise. The mapping did
not reveal any advance geotechnical structure in the freshly exposed slope mass.

Mine and Dump nrﬂiﬂiﬁe

The pit benches should be properly levelied. The heap of muck should not be lefl on
the benches. The minwater will collect between the toe of the bench and the muck. The water
will seep to deeper levels through cracks, The hydrostatic pressure will inerease behind the
slope, which may cause slope failure in due course of time. The muck should be cleaned and
the gradient of the bench should be such that the ruinwater flows to lower level ina planned
way,

The mine managessent has made garland drafns/ bunds and bench collector drams in the
mine. However, the drains/ bunds are planned 1o be constructed with special care o the weak
and weathered lithological eniis 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
least alternate benches should have an effective toe driins. These drains should be
imerconnected (o drain out the rainwater into the mine sump, This is 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 debris and effective for the free flow of
water. The discontinuance of the pre- monseon preparation atany location will jeopardise the
whale effort of maintaining designed slopes.

There should not be unplanned water flowing channels on the benchies of the mines,
which may run across few benches. The benches should be provided with bench drins (o
collect the rainwater. It will help to arrest the momentum of fast moving water as soon as it
mieets the garland drain or driin of ;'uher pench, It should not be-allowed o flow down 1o
lower benches in an uncontrolled manner, The slepe of the upper most benches should be
well gmded s0 that the raimwater goes to the valley side and not in the mine.

The entry of the rainwater from the northem end of the footwail of the pit has been
checked by making 2 bund at the mouth / entry point/ start point of the haul road, The entry
of rainwaier of the adjscent catchiment area should be checked by garland drain’ bund
depending up the topography of the area.

At fow locations it may not be possible 1o divert the rain/ seepage watér away From
the pit, in that case a proper drain pantern should be developed to divert the water into the pit
sump, The water should not be allowed w enter into the pit from many channels or lefl
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uncontrolied. By guiding the flow of water in a fixed channel erosion/ faifure of soill clays
can be checked. The unchecked erosion may lead to fuilure in these soil slopes in due course
of time.

Sub-harizantal drain holes drilled into the slope face are effective in reducing water
Pressures near the seepage zone. It should be inclined at an engle of five deg, 1o facilitte free
flow of water. The holes may be drilled at the interval of Sm or even closer in the area of
requirement. A pipe shisuld be inserted into the hole to prevent caving: The pipe is perforated
or slotted 1o allow water ko drain into it. This witter will freely flow out of the slope under the
gravity, It will improve the stability condition of slopes: The following sub-horizontal holes

already available are effective in the bench slope,

E T Hale
N | Month Arer HWIFR mitL M & W £mRL Depth
| 543132 | E-T2La8 | 36030 il
i 545065 | ETILE | 36032 | 100029
i I ! 544028 | E72084 [ 3634 | 10069

5 Lo B35 | HW 60mAL -
| 545543 | E-8142 | 361K 100,34

i
1 545897 | E-61445 | 36121 HaL17
: | it . O O R - q7.26
24 HW 210mRL 1 B6S5195 | B8R | 2098 104,00
Ramp | FW 1EOmRL 1 NSET.00 | 18902 | 1B0ED HO0.00
- MAR-
A 7
i Ramp | FW ET SR | MR | EI5952 | 18080 1080
Ramp | FW | e Mopdn80 | E-IS%T6 | t040 1000
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HORIZONTAL HOLE DETAILS in 2017-18

e

The yuuﬁ:lw-ular is likely 1o be present at Hﬂ.rl'ﬂ;t!-_ﬁ stages of pit development, 200 mm

dia depressurization hobes-are drilled ar surface, on foorwall side; Hanging wall side, south
across of pit and in-pit at 240 mRL and s foorwall 366 mRL., The following de-
pressurisation holes are available in the field. As soon as-benches are taking final shape,
advance-pumping boreholes should be loeated on lower benchis for more effective advance
pit dewatering.

HOLENG | DEPTH | CASING N/S E/W RL DATE OF DRILLING |
_ N 2R | |
1 100.9458 | 3.5 N-587.57 | E-569.78 | mRL 11 April 2017
2 100514 |35 N-478.54 | E-644.28 | 320.10mAL | 11 April 2017 .
2 100.2345 | 3.7 | N-475.6 | E-645.04 | 319.79mRL 11 April 2017
: 100641 135 | N-615.45 | E-541.49 | 310.26mAL | 14 May 2017
3 975423 |36 N-615.30 | E-541.32 | 310,14mRL | 14 May 2017
N E
L 45 101.022 | 386 £39.2201 | 5769097 | 331.00mRL | 04 October 2017
' N 331.17
& 1009966 3.5 5548813 | E664.578 |mAL | 05 October 2017
{ | d -H E 3 (]
48 10026 36 538.5584 | 671.3667 | 330.97mRL | 06 October 2017
' N E |29187
57 1007934 | 36 654.4727 | 4813891 | mAL 14 November 2017
- N E
58 | 10026 | 3.6 629.9021 | 503.4513 | 291.42mAL | 15 November 2017
_ N £ 278.42 _
L3 100.1838 | 3.6 663.2445 | 453.9323 | mAL | 19 December 2017 |
N E
74 97.847 |37 5848226 | 527.2184 | 279.91mAL | 20 December 2017
' M E _ |
75 96.704 | 3.3 524.9913 | 496.0597 | 281,10mAL | 21 December 2017
N E
76 100.9204 |35 | 640:2306 | 4822159 | 281.43mAL | 23 December 2017
| N E 28121 | |
77 101276 |36 §52.7714 | 465.6828 | mRL 24 Decamber 2017 |
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e Depressurize hole details at RAM Open pit
Serial S Hule Hole Coordinate Hole _

N ' i ; o= Fump D m
ol -[:_';“”' East |North | Level | Deptii(m) | T"™P Pepth (m)
1 " Dry  Hole;

200 : 9
| ( 4509 |855.2 |393.8 300 pump
: 200 3037|9563 | 3953 | 300 ;"mp i Tl
3 North | Dry Hole; No
Actoss | 200 2007 | 9799 | 397.3 | 300 o
4 (South | ' Dry Hok, No
Toe of 209 1550 | 10332 | 394.1 | 300 S
Wiaste
5 Dry Hole: No
_ Dump) | 300 993 | 10005 | 3962 | 300 Gl
6 200 379 | 1030.7 | 400.0 Ry e Mo
_ 30.7 | 400.0 | 300 pump
7 200 44710362 | 3992 | 300 f“’:"mp toks
8 300 2714 (5336 | 397.0 ] 300 200
9 300 -268.2 | 4755 | 396.0 | 300 150
10 200 2836 (4325 3936 | 300 | 150
11 300 | -2B85 4066 | 1946|300 150
12 Footwall | 200 | -200.7 | 3892 3953 | 300 150
13 | Nonh 0 2920 3630 | 3945 | 300 | 150
14 | 200 1-2931 (3346 | 394.8 | 300 150
15 L3200 2930 2979 3943 | 300 | 220
16 200 -297.1 260.1 13942 | 300 150
17 |20 |-2998 (2322 [3939 | 300 10
i3 200 2683|330 | 3928 | 300 i e
- pump
19 | 300 -2684 |-329 | 3928 300 vy Hek: he
e & - " ok, ump
20 200 3510 | -2005 3921 | 300 Dy Holer o
Footwall —rm— 1 ... i - L O
21 Soiuth 200 -283.3 | -260.3 | 3920 | 300 | 180
s — | 200 -292.5 | -290.0 |392.0 | 300 160
Fil 200 -285.3 | -3180 |391.4 | 300 | 270
B 200 -3282 | -7414 |38%6 300 280
25 200 24 (7795 | 3892 300 150
26 200 |-2112 [-8133 (3890 300 100 il
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260 -194.4 | -B75.0 | 388.1 | 300 [150
28 200 -1832 | -8923 |389.2 | 300 | 160
2 200 1565 | 9069 | 388.2 | 300 170
L. 200 21220 | 5032 | 3878 | 300 180
- 200 5636 | 4106 3881300 230
Lo 200 §360 | -8353 | 3874 | 300 280 Ii
e ./ 200 508.6 | 8602 | 388.2 | 300 @w |
Esd 200 4539 |-g904 |389.1 (300 [ 150 |
35 lgouth 200 2800 | 9868 3881 | 300 150
35 Across | 200 1035 |-1005.9 | 388.9 | 300 250 |
37 200 366 | 9967 | 389.3 | 300 104 i
: South- Dry Hole; No
EL 200 . ol £ 300 E?mp By
West- Hole,
> HJE:__ 120 [ N e pump:
5, S 200 B65.7 |-3L8 | 383.0 | 300 190
4l 200 8702 | 61.5 | 381.8 | 300 150
42 300 8667 | 992 | 3815 | 200 150
43 300 3662 | -183.6 | 380.2 | 200 150
44 300 (8642 |-261.1 | 380.6 | 300 250
45 200 7682 | -3969 | 382.0 | 300 180 |
6 200 7708 | -439.6 | 382.1 | 300 190 i
47 200 7364 | -3053 | 3815 | 300 180 i
48 200 719.5 | -349.1 | 381.7 | 300 120 '
49 200 6343 | -702.7 | 384.1 | 300 200
50 i 300 6236 | 7896 | 3903 | 300 270
51 B 300 6349 | 75846 [ 2893 | 300 260
N e osal 675.6 | 7434 | 3889 | 200 275 |
53 300 8.0 | 7225 | 3880 [ 300 290
54 300 7209 [ 7027 | 3869 | 300 280
55 300 7334 | 6784 | 3863 | 300 290
36 300 7602 | 6315 | 386.7 | 300 200
57 300 1703|8026 | 3864 | d00 150
58 300 7193 [ S843 | 386.2 | 300 280
59 300 7893 | S626 | 3864 | 200 250
300 8008 [$333 [3857 | 300 270
51 300 8095|5109 |3855 (300  [Z80
62 300 8201 4837 | 3859 | 300 290
&3 300 §28.4 | 4585 | 3BS.B | 300 290 I
64 | 300 8343 [4265 | 386.0 | 300 290 :
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3862 | 500 |50
(3855 |30 150
184.6 | 300 150
3846 | 300 170
384.2 | 300 190
384.2 | 300 200
1§42 | 300 200
| 3840 300 200
2 200 | 8758 |957 | 383.8 | 300 200
i, 200 740 443 3833 | 300 195
< 300 §69.4 [132 | 383.5 | 300 210
7 | Hangwair | 200 504.1 |-781.4 | 3610 | 300 Efm i
n e, 200 4786 | -B064 | 3605 | 300 g?m], Higle;
| ml 200 5383 | 1236 | 3192 300 E;Tmp Sis
s Stk OO0 2630 | 7927 | 2428 | 300 150
Across | ‘
B0 240mRL | 200 2059 | -B07.1 | 242.0 300 150
8l 200 9724 2938 | 3847 | 300 150
82 300 9772|3232 | 3845 | 300 150
e | 200 965.1 | 3562 | 385.0 | 300 279
&4 | 200 953.1 |[40B.5. | 3849 | 300 150
85 200 D5B2 [4242 [ 3845 | 300 170
86 300 9632 [4552 |3m47 300 178
87 200 9428 | 4659 | 3R6A4 | 300 150
28 200 9340 (5138 [3855 300 180
59 Hangwall (505 9441 5330|3854 300 150
[ Eﬂ_f"‘j 200 9298 | 5613 | 385.7 | 300 70
91 Dump) | 300 943.6 | 5726 | 3855 | 300 |50
92 200 927.1 6151|3856 | 300 200
93 300 (9570 G498 3854 1 300 270
O 300 | 92499 6754 | 3856 | 300 m
95 200 19233 (6509 |3858 | 300 | 200
9% ! 300 9418 7072 3858 [ 300 200
47 | 200 9139 | 7307 | 3864 | 300 170
o | 300 9030 |823.6 |3%6.1 |3 290
59 (300 [R397 (8437 [386.1 [ 300
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. 300 §847 | 875.6 | 3864 300 b —
L | 300 8800 | 8932 3862 300 270

L 300 E720 (9121|3863 300 280

L 300 BS54 B4l (3865 300 | 220 =

The fallowing piezometers are installed towards footwall side only to measuré the water level

in different geo-mining conditions.
I.. Piezometer Details at R.A.H HI-L- = * |
Serial Mo | Piezometer No Location Depth (m) | mRL (m]
: P21 Hangwall Surface N250. 65 3845
2 P22 lHwgwllSwheeN2sh (95 |45
{ PZ3 Hangvall 310mRL N300 T w2
3 PZ4 Hangwall 210mRL N300 120 309.2
North  Across  Mine  tower

5 | S wegh 6 39.2
[ -

; Foorwall 366mRl  Bench :

6 [P0 | wsdo 90 3659
"Footwall Sorfac RMC Plant

7 il 100 B i

L8 PL | Hangwall 360mRL 5750 75 1609

It should regularly be measured by piezometers to khow the changes in the groundwater

condition during different phuses of the mine development. The mine management is taking

ebservation of the water level fluctuation in o few borcholes dug for this purpase. It gives
infarmation aboul the water level at any poini of time. It helps in keeping the working
benches dry and adverse effect of the ground walier pressure can be minimised. The number
of deep boreholes should be mcreased fer advance pit dewslesing. More sub-horizontal drain
holes should be drilled to depressurise the sbope mass, especially near the seepage rones:

All ground the periphery of dump, a collector drain/ bund ‘should be formed to diver
the rainwater away from the dump. The dump top should be properly levelled with a slope to
“avoid water relention on dump top/ dump benches and o preven! the rainwater flowing along
slope, The drains shiuld he kept clear of soil debris and effective for the free Aow of water.
It shiouid be done well before-the onset of monsoon. The discontinuance of the pre- mansoon
preparation & any location will jeopardise the whole effort of maintzining the dedigned

slopes.
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The gradien| along the floor of the dump should be properly maintained for free fow
of water. The raimwater blocked on different levels and diffesent portions of the dumps will
percolate at the bottom of the dump. So, every attempl should be made to make a proper
_Eﬂﬂiﬁ_‘ntnfllw.dwnp floor. It will facilitate an effective seepage/ flow of water retained in
dumps as well as run-off of rainwater 1o the drains. The drains should be effectively
maintained to divert the drained water away from the dump, If this drainage system is nat
effectively achicved then the dumps may fail due to increase in saturation at the bottom of the
dumps and subsequently cause a failure,

The dump floor of soil which forms the base of the external dump should be
excavited and removed before dumiping to improve the frictionel resistance at the base of the
dump, It should be filled with OB consisting of stanes. It will facilitate the passage of water
thraugh the dump Roor, thus preventing accumulation of water ot the base of dump.
Altematively, the dump Boor of hard rock, which forms the base of dump, should be ripped
of blasted 10 o depth of one to two metres, before dumping 1o improve the frictional
resigtance at the base of the dump. Tt will alse facilitate the passage of water through the
dump floor dewn to the competent rock strata, thus preventing accumulation of water af the
baze of dump.

The presence of any well compacted elevated road or any other civil structure near the
{externnl) dump ncts as a barrier. It checks the flow of the collected water, near the dump foe,
across the road. It is advisable not to construct the rozd near the dump toe, If it is unavoidable
then the road should be located at a minimum distance of 100m from the existing effectively
stabilised toe of the dump. The Hume pipes/ culven should be provided ot an intereal of each
Hm for effective drainage of water scross it. The Hume pipes/ culverts should be regularly
cleaned to keep them offective. Otherwise the dump would get satursted and may lead 10 4
failure: Alternatively the level of the road should be lower than the toe of the dump.

Mining & Dump Condition and Few Suggestions

The dump mass should be manizined in drained condition. These dumps are likely to
be safe with good drainage. Water entry should be checked from entering in to the toe of the
dump by providing suitable drainnge. The foundation of the external dump should be gneiss.
The top soil should be removed and spread ot the top of dump for plamation,

7%
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Attention must be paid to avoid entry of rin/ surface water in the slape by providing
suitable drainage in and around the dump, failing which the slope can become unstable, It

 should be taken up well before the onset of monsoon.

The importanice of the method of construction of dumps is considered o be an
important factor in spoil pile stability. Controlled placement of spail is required to ensure that
weak wp layer is not dumped af the base of the dump. The clay contains a ot of swelling
minerals. 1t swells too much after coming in contact of water, which may cause failure of

~slope material lying over them. The top soil of overhurden can be selectively dumped
separately and should not be put within dumps or at base of dumps, There should not be any
dumping in water bodies/ ponds.

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

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

Proper cleaning! de-silting and leveling of the driins would be necessary 1o keep the
drains effective. The drains al eritical locations may be cemented. Tt would make the drain
move effective. The cleaning would be easy, It would also check the rmin water seepage
through the drain tsel

The discontinuous dumping should be avoided for better dump slopé stability. These
depressions/ gaps between the dunips will get filled with rainwater. It may surcharge/liquefy
the foundation of the dump, which may result in to failure of the overlying durp material.

The rainwater may percolate through the interspaces bétween the loose dumped soils,
if the slope of the dumps is not proper. The uncontrolled entry of water in the dumps may
cause liquefaction of the dumps. It is very difficult o make high dumps with steep stopes
because the spoil-starts flowing like a liquid under its own weight: With continued dumping
the dump height increases and with excess addition of water, slope deformation occurs. The
dump slope will quickly fatten to relatively Jow stope angle,

Proper leveting and compaction of the dumped material should be done witl the help
of dozer and compactor. It will help to consolidale the dumped material and will minimise the
infiltration of water inside the durmmps: The upper slope surface, immedidtelv behind the crest,
is an arca of considerable patential danger. The water, which is allowed to pond in this area:

b1 g1-1 | sl fat 14y ] TEHE Sdom il Ly lq
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will almiost consinly find iis way inio the slope through cracks and fissures, Grading of this
surface will enhance run- off of any collected waler.

The vegetation |s certainly the best method of slope surface protection, as they will
bind the surface together. In turn, it will reduce surfice erasion considersbly and will tend to
nhibit the entry of water into the stope. The biological reclamation of the dumps should slso
be done by planting the local self-sustaining plarits on the final dumps. It increases the
stability of dumps.

The ground prafile between the toe of dump (towards south across side) and road
{near water reservair) leading to Agucha village has been properly levelled for quick run-olf
of the rain water away from the dump foundation. Improper drainage a1 the dump foundation
level towards south across weuld result in to yielding of the foundation due 1o liquefaction by
the stagnant water between dump toe and rosd.

The In-house (HZL) geotechnical team should be consulied by the production tesm
for their suggestion to meet the safety requirement of the mine.

Slope Monitoring

The monitoring information is used for variery of crugial functions including safety
control, evaluation of current mining plans and future slope design. With the precise nature of
the monitoring system al Agucha mine, it provides an active input into mine planning. The
early identification of mavement zones allows steps 1o be iaken to minkmise the impact 6f
mining. on -stability by the implementation of corrective measures and al the same time
provides for optimum ore extraction. The system contrasts strongly with more cammon
‘passive’ systems that frequently only recard the occurrence of an event for subsequent post-
moriem éxamination. The:agtive monitoring. svstem permits early and confident decision
making by minagement both for safety purposes-and for optimum excavation sequencing.

Objectives and Impartance of Slope Monitoring

The main ohective of slope monitoring study is te detect any instability well in
udvance so that any damage to men and machineries can be- avoided. If the faflure i
unavoidable then it can be brought down in o predictable manner, IF any instability is
detected in the early stage then it can be stabilised by applying the suitable remedial measure.
If the instebility is- detecied at & liter stage then ft will be very difficult 1o theck. the

instability.
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The relevance of slope monitoring i4 recognised considering the increasing trond of
steeper slopes and deeper mines. All geotechnical investigations aimed at collecting input
design parameters, however complete, involve an inherent risk of inaccuracy, Furthermore,
the overall design being based mainly on experience, empirical methods such as rock mass
classifications or limit equilibrium swability analyses don't take into account the time
dependent behaviour (stability) of slopes. Hence, any atémpt of slape stability analyses and
evaluation need 1o be supported by a sound slope menitoring programme in order (o ensure
the safe and smooth mining operations:

The slope failure never occurs suddenly. It gives sufficient tigns to understand that
the slope is unstable and it can fail. Generally, the first obvious sign of instability is exhibited
by the formation of tension cracks on the crest of the slopes. It must be weated as wamning of
instability (Bartan, 1971}

It should be noted that the order of movement near foilure are large, of the orders of
metres, and not millimeters (Kennedy, 1971), The real hazard is not oniy the detection of
movement in the slope, but it is the accelerated rule movement which causes failure,

As soon as any movement is detected generally a question is asked regarding the rate
of movement st which men and machinery should be rémoved., Acnmally the rate of
movement near Tailure will depend on many fuctors including rock soil type, water pressure
behind the slope, type of discontinuity along which failure is occurring etc. For each specific
condition an empirical norm has to be established and then only it is-possible to have an exact
idea of rate of movement during failure which is not so easy. So, it is only the rate of
acceleration of the movement, which can clearly tell the time to remove the men and
machinery (Brawner, 1970).

Brawner (1970} from studies on over 200 slides in soil and rock concluded that
complete failure has not occurred in Jess than 24 hours when the rate of movement was |ess

than 25 mim per day with the exception of slides tnggered by carhguake,
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Monitoring Systems

The slope monitoring techniques vary widely ranging from simple visual
observarions af signs of patential instability such as slope bulging. surfuce fretting and the
formation of tension eracks 1o the ise of somewhat comphex instrementation, The scale of
the mining aperation, ore transport system and the nature and location of the potential slope
faiture decides the application of a particular technique.

Survey based mefhods can be used for absolute monitoring, that is determining the
movement of & point or points relative 10 some datum believed 1o be cutside the zone of
potential deformation. These include:

t&) Total station — Precise level based monitoring,
(b) Tension crack monitors,

Uither monitoring methods that may find future and more widespresd application

include,
{a) Global Positioning Systems,
{b) Computerised Toal station monitoring,
{c} 3D Terrestrial Laser Scanner Method
{d} Siope stehility radar,

Whichever i the technique used for slope monitoring, the objective s to predict
future slope instability by appropriste interpretation of Displacement - Time data and
amilyses of failure mechanism. The stope monitoring based on standard surveying
techniques have found wide acceptance hecause of the ability remately maonilor 4 wall
fottowirig the establishment of targets. Use of Totul Station technigques along with angular
measurements have become mast populer because ol the perceived advantage of only having
Lo monitor from one location.

The slope stability radar technalogy provides complele skope face coverage from a
remiote jocation witheut need of reflective prisms, This mobife system can easily be moved
into & pit to provide high-precision monitoring of a slope face up to B30 m away. Customized
software processes the radar data fo display slope moverent and acceleration on a high-
resolution CCD camers imitge. The unil can provide confinuous: coverage in-gll weather
conditions, including dust and fog, and can be monitored via radio link and the Internet from
semote locations. The SSR is deployed at Rampura Agucha mine. ¥ is being used for slope

monitoring by the mine management,

oo
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Munhoring observation

The slope maierials are inherently weak in the mine, The consequences of siops
failures can be very devastating when men or heavy easth moving machines come/ work
clote to-an unstable zone. The slope failure can cause severe disruplion Lo the complete
mining operations,

The objective of monitoring is 1o detect possible slope instability so that appropriate
remedial measures-can be taken in time, The main concern is the protection. of men and
equipment.

Over the last few years, the technelogy for monitoring has. improved considerably
both in precision and cost effectivencs. Survey based moniloring systems arc by for the
most widely applied methods of pit slape monitoring. Effective monitoring based on survey
methods require meticulous planning, & recognition of instrament presision, measurement
repeatability.

The pringipal monitoring activity is measuring movement, The precise moniloring
mstrument used at Agucha mine is Total Station.

. The slope monitoring siudy was conducted on quarterly basis, Le. four times in 2 year
by CIMFR. The changes of two moniforing ohservations give the data related with moverment
an the installed stations, The slope monitoring Wi, conducted on the meniloring siatinns
erected along Ihie crest of the foptwall, The base sttion i5 located in the stable zone of the
hangwell side of the mine for setting the instrument.

Crpen pil mine:

» Total number of visible and accessible monitoring stations which wene made available

“fior monitoring during the visit of October 2022 is 272, 99 stations are located towards:

hangwall side and 173 stations are towards footwsal] side of the mine.

The: following changes were obseryved umong the stations made available for the
MONItoTIfg PUrpose.

The overall maximum cummulative change of 42.3 cm has been observed at S/100 of
J0mRL bench,(Initial ohsérvation April 2019), towirds hangwall side. During past
one and half vear (February 2021 1o Cetober 2022); The change in horizontal distance
23.1 em. However, the rate of movement during period (from 2021 to October 2022)
wiis 0.4 | mmdday, which may be considered safi

9% numbers stations are showing commulative changes between 2.2 om to 393 cm in
hangwall side during the observed period

&
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*  The overall Illila;.iimum comumulative change of 37.8 em has been observed at 5/50 of
366mRL bench,{Initial observation October 201%}, towards footwall side. During past
one and half year (February 2021 to October 2022). The change in hartzontal distance
146 em. however, the rate of movement period (from February 2021 1o October
2022) was 0.26 min day,

. .”3 numbers stations are showing commulative changes between 2.1.em 1o 21.9 em
In footwall side during the observed perod.

* The monitoring should be done deparimentally on daily basis n the zone of
mavemnent to check sny impending Taiture. [t should also be supplemented by 55R.

= Dump

* Total 26 ‘wations were made available for the monitoring purpose. The overll
masimum commubative change of 16.2 em his been obsgrved at W/I25 during the
observation of October 20221 Intial observition October 2018) during past six manth
{(April 2022 to October 2022}, The change in horizoatal distance 1.3 cm. However the
rate of movement period (from Apeil 2022 o October 2027 was0.075 mm /day

® 15 numbers stations are showing commulative changes between 0.1 om to 151 em,
during the observed period.

» Subsidence Monitoring

»  Total number of visible and sccessible monitoning sations which were made svailable
for monitaring during the visit of October 2022 15 34. 22 stations are located towards
hangwall side (Surfsce/ Inpit) und |2 sations are located towards foctwall
sidet Surfese! Inpit} of the mine.

o Theoverall maximum comematative change of 3.9 cm has been observed at H/'W in pit
8-70 {Initial ebservation Febroary 20217 to till the date of observation,

e The overall maximumn commaulative change of 1.6 cm has been observed at F/W
surface N-725 (Initial observation February 2021} 10 1ill the date of observation.

More movement may Sedur in fiear fulre on the monitoring stativng and’ e on rest
part of the pit. It may get monientum any time and may COUSE & big failure, The continuous
mining operation, blasting and changes in groundwater conditions continuousty disturb the
existing strees condition in the figld, The whale system tries to come into cquilibrium by
“siress redistribution and adjustment, which may result into movement of the slope any time,

The development ol any tension creck on different benches formed i weak slope
materiat should be observed, The iron rods (with serial numbers) should be instatled across
the erack 1o measire the movement with the heip of tape; it possible daily/ weekly. If the

TP | Sl b Ll s 0 opsiineuy ol g s e j &y Iq
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“'ﬁf"‘“m of the crack is in two or more benches and the trend of the mavement is
continuously increasing, fe, accelerating, then it is a matter of concern because it may cause
'ﬂfst seale failure. The tension cracks should be filled with weathered rockmass and sealed
with clay to prevent the entry of water, which may cause failure,

_ It is- prudent 1o continue the manitaring of the slope regularly. It will he helpful 1o
make use of remedial measures as soon ws any movement is detected to check the impending
failure. If the movement is continued for a-year, it will be very difficult to control the
instability by applying any remedial measire tieréafter. World over, the scientists
recommend that remedial measures should be adopted 28 soon as movement starts or even
before. The monitaring should be continued to detect the on-set of any major movement,
which in-tum will be helpfil in applying & suitable remedial measure for the critical slope
timely. A long-term association between HZL and CIMFR cen only achieve it.

Conclusion und Recommendations
i it 1]
s  Total number of visible and accessible meanitoring stations which wene mede available
for menitaring during the visit of October 2022 is 272, 99 siations are located towards

hangwall side and 173 stations are towards footwall side of the mine,
e The following changes were observed among the stations made available for the

monitoring purpose.

The overall maximum cummulative change of 42.3 cm has been obsérved ar 8700 of
I0mRL bench,(Initial observation April 2019), towards hangwall side. Durlng past
one and half year {February 2021 to Ogtober 2022). The change in horizontal distance
23.1 em, However, the rate of movement period (from 2021 1o October 2022) was
0.41 mmyday, which may considered sate

98 numbers stations are showing commulative changes between 2.2 cm to 39.3 em in

hangwall side during the observed period. However raie of movement is within safe
limit.

e The overall maximum commulative change ol 37.8 cm has been ohserved at /30 of
156mRL berch,(Initial observation Cctober 2018), towards footwall side. During past

avie-and half year (Februsry 2021 to October 2022). The change in horizontal distance
14.6 em. however, the raic of movement period (from February 2021 1o October

2022) was 0,26 mm /day.

« 172 numbers stations are showing commulative changes between 2.1 em 1o Z21.% cm
1 fpotwall side during the observed period.

101C T | R zﬂ
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It may be concluded that the average observed values of movement of monitoring
Points for the open pit mine is within the safe limit, Considering the dimension and
depth of mine, the first trigger point may be considersd for the open pit as average
Imm/day movement aver a period of 3 manths for the majority of pillars in a zone of
ming. Therefore it may be concluded that the condition of pit slope of the mine is

under safe condition till the last monitoring observation of the mine during October
20232,

Dump;

Total 26 stations were made available for the moniforing purpose. The overall
maximum commulative change of 162 cm has been observed at W/I23 during the
observation of October 2022.( Intial sbservation October 2018) during past six month
(April 2022 1o October 2022). The change in horizontal distance 1.3 em., However the
rate of movement period (fram April 2022 1o October 2022) wag 0.075 mm /day

25 numbers stations sre showing commulative changes between 0.1 em to 15,1 cm,
during the observed period.

Subsidence Monitoring

Totnl number of visible and accessible monitoring stations which were made svailable
for monitoring during the visit of October 2022 is 34. 22 sations are located towards
hangwall side (Surface/ Inpit) and 12 stations are located towards footwall
side(Surface/ Inpit) of the mine.

The overall maximum commiulative change of 3.9 cm has been observed ot H/W in pit
S-T0 (Initial observation February 2021) to 1ill the date of observation.

The overall maximum commaulative change of 1.6 cm has been observed at F/W
surface N-725 (Initial observation Februasy 2021) to till the date of observation,

The external dump, placed fowards South Across mne, is 8 dead weight over standing slope
msass, Cracks weps present along the crest of first ther of this dwnp before the recent dozing
operation. The reopening of cracks should be reguinrly observed, especially during rainy
Sens0n.

The level of the ground between the toe of dump (south scross side} and road (near water
redervoir) leading 1o Aguchn village should be regularly maintained for quick nun-off of the
ratin water away from the dump foundation, Poor drainage ot the dump foundation level would
result in 1o yielding of the foundation due to iquefaction by stagnant water berween dump toe
snd road.

The monitoring should be dore deparimentally on duily basis: in the zone of
movement io check any impending failure. It should also be supplemented by SSR.
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The rack massis weak, wenthersd and fractured. Consiant vigil should be kept in these pans
OF the pit. (1 is’ advisable to continue slope monitoring to defect the onset of failure o that
sarly and effective stabilisation miessures can be taken a1 the earliest, 1T the instability is
unavoidsble then it can be brought down in & predictable manner. The iron pegs should be
installed along ald and new cricks to monitar opeaing of the crack.

The lithology s highly weathered and fractired towards southern part, especially southwest
ParL, of the footwall, The menitoring hes revealed progressive change in data, 11 indicates
impending failure.

Location of monitoring stations should be shown on working plan and made avallable to
CIMFR,

The broken station should be reinstalied. The stations should be installed in such a way that it

cover the whole pit and dump.

The manitosing stetions are instatked only towands footwall ‘side st different levels. Stations

shwuld also be installed wwards hangwal| side,

* Mo henp of muck should be left on the benches. The muck should be eleaned and the gradent
of the bench shouid be such thar the rainwater fiows to lower level ina planned way.

= The ming and dump should have an effective garland drain bund, sl around, to collect run-
off rainwates befare it réaches the mine slopes and dump toz, The drains should be sieeply
graded to promote rapid water movement and minimise the chances of ponding. [t is essential
that these drains should be kept clear of silt and debris. The benches should have o drains.
These drains should be again interconnected o drtin oul the rinwater info the mine Summp

Thie ming management should contine sdvance pit dewntering, Beskdes the existing bareholes for

pumiping, maore boreholes should be drilled for dewntering.

More sab-horizontal dreinage and advance pit dewstering holes showld be mstalled for

depressuristion of adverse groundwater pressure, cspecially where secpage has been observed.,

The groundwater regime i3 likely to be present of various stages of pit development, Its

easurEment should ht: continued by installing piezmenesers. [t s also recommended that the grid

of plezomeier stations should be expanded.

During the rainy sedson, one person should be deputed 020 in and ‘around the ming in the

moming 10 soe any development of 1ension crack.

The observations and analysis of slope manitoring data of the dump indicates an average of less

than | mmday movenient for the majority of moniforing pilters-in a zone of dump, Hence it may

he concluded that the condition of the durmp is-safe as per observed data:-by CSIR=CHAFE il

Dxtober 2072,



L.
el EREE il Blanifinial bt VRO (el e s AR E

Acknowledgements

_ _ Authors.are thankful to the mine management for providing all facilities, information
and helpful discussion during the period of study.

Bibliography

Barton, N. R., 1971, A model study of the behaviour of sieep excavated slopes, Ph.D. Thesis,
Imperial College, London,

Brawner, C.0., 1970. Stability investigations of rock slopes in Canadian mining projects,
Proc. 2™ Int, Cong, Rock Mech., Belgrade.

Coates; DiF., 1977, Pir Slope Manusi, Chapter-5, Design, CANMET (Canada Centre for
Minersl & Energy Technology, formerly Mines Branch, Energy, Mines: and
Resources, Canadz),

Hoek, E. and Bray J,W. 1977, Rock Slope Engincering, Inst. of Mining & Mesallurgy,
Londoi. '

Hoek, E. and Londe, P.. 1974, The design of rock slopes and foundations, Jrd Congress
ISRM, Denver.

ISRM, 1978 Suggested mithods’ for the quanuisative deseription of discontinuities in rock
masses, Commission on the standardization of laboratory and field tests in rock

mech.

Kennedy, B.A., 1971, Methods of monitoring open pit slopes, Rock Mech., pp. 537-572,
Larocque, G, 1977. Pit Slope Manual, Chapter-§, Monitoring, CANMET.

Narton, P. 1., 1986, Monitoring of ground movements in surface mining,

Walker, B and B Fell, Soll slope Instability and  stabilisation, A.A. Balkema, Rofterdam,
1987,



@' L L LRI ETIT L LR Mited K T A

;:”E! 1. Changes in Horizental D':sh_nca% hangwall Base Station for FAN Pillars.
ronitoring stations are located on 390 M RL berch)

. Horizontal | Change in Horizontal Distance in cm. '
Station Distance in = : NE—
Nao, Meter iFebnmry Inpq-'ﬁ | August October

Ocigber 3ita  [292% 2622 12022 #ax
 NETS (9286281 cis |24 |28 |30 |
INBS0  [4279263 -1 24 |40 EX
|NBO0 1280210 35 46 |50 |62 ;|
NISIS. 112855787 |13 24 |30 31
N/550 1254826 -1.9 3.1 -34 -38
N/500 1251 264 28 44 |49 51
 Ni475 1245 527 33 48 |57 58 |
| Ni42s 1235057 |28 40 4.7 49
| N/400 | 1229828 28 4.4 53 585
N300 1206676 B 47 5.6 59
N250 1180.508 =32 -4.1 -5.0 F-5.1
NHT75 1166187 25 43 -4 55
N75 1132677 28 43 52 153
(NS0 [ 1128.066 24 38 |41 (4.4 |
Ni2s 123771 [-30 48 |-53 57 |
NS00 120,169 5.9 T4 104 «10:8.

ErS 1115381 30 45 5§ 55
5/125 1104008 |83 10 |29 -12.4
81175 1108.839 -T.0 -10.5 120 -12.4
Er R N E - e - 120
(Si225  [1115711 53 -7.4 87 BE
| Si280 1116583 |52 73 87 -8.0

B/2T5 | 1121 480 6.2 ‘8.8 102 -10.8

$/300 1124.547 48 58 |82 B3
| 5/350 1137.185 176 201 [-214 218

SM00 | 1160522 43 |83 7.3 76

Mote “+" and *" signs indicate increase and decrease in the Horizontal Distance
respectively.
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;ﬁ:j contd : Changes In Harizontal Distance from hangwall Base Station for PN
(Monitoring stations are located an 390M RL bench)
Siaiio | Honizontal Change in Horizontal Distance incm.
i | Distance i
Na, Miatar February | April August Oelober
Octobar201g | 2921 |2022 | 2022 2022
| 5425 | 1168705 51 70 |80 -0
bitsD 1177.498 40 S EL 8 |
5475 | 1184.468 38 51 |58 59 '
5/500 1160.170 38 B0 |65 57
51525 1187167 35 44 |53 53 —
SI550 1206:498 a2 58 |81 64
S/575 1213187 a8 50 |54 57
5/600 1216.148 55 53 |58 58
5/625 1218 553 23 28 |-ab I35
S/650 1223 945 =X 25 |28 28
SIB25/370 | 1247.862 B4 BT |14 Y
S/810/380 | 1237.083 B0 . €5 6.4
S/TT5/360 | 1226714 87 81 |-88 28
BITT0/ES0 | 1206.780 53 e &0
8/810/350 | 1220.781 4.0 38 |44 41
$/805/350 | 1207.160 38 33 |36 A5
'S785/350 | 1199.102 47 4B |55 65
8I775/280 | 1100.801 30 |28 |98 36
S{725/275 | 1088.225 2.2 48 |28 -28
SiES0/Z70 | 1086.037 18 |16 |- .
Si575/270 | 1070.241 28 32 |48 48
T8/700/230 | 882765 A8 03 |20 KT
'5i6B5/230 | 994.045 1.8 DE8 |28 |25
g/p20/220 | 568 641 18 HEEPRET] 28
| §/610/220 | 665414 -23 A5 = -
Note: “#* and*-" signs indicate increase and decrease in the Horizontal Distance
respactively.
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25 In Horizontal Distance from hangwall Base Station for FAw Piltars.
(Monitoring stations are located on 366 M RL bench) '

i | HomEonal Change in Horizontal Distance in cm. ]
Distarce  in | February | April | August Dclober
No, meter. 2021 2022 | 2022 2022
October 2018

SI250 1085.620 4.8 = E ] -8.6

Si200 1078.232 55 78 |94 -9.7 =
| SI150 ' 1071.899 | -8.3 123 |-142 4.7

8100 [ 1071.267 1-10.8 462 |-182 -18.8
| B/50 1075.261 332 | 348 |-969 |8

NS/00 1086.345 -3.0 4.4 -5:3 56

ER] 1082, 905 33 48 |56 -6.0

N/150 1137.815 33 47 57 -5.8

N/275 1171.280 2.1 EETREL 248 B

Mote: “+"-and " signs indicate Increase and decrease in the Horizontal Distance
respactively.

Table 3: Changes in Horlzontal Distance from hangwall Base Station for F
(Monitoring stations are lpcated on 354 M RL bench)

M Piliara.

"Change in Horizontal Distance in cm.
Honzontal i : .
Station Distance in | February April Augost October
Nao. meter. 2021 2022 | 2022 2022
: October 2018
NGB | 1126.782 28 45 |58 58
N/S00 1151.289 2.2 33 | Al a2
/60D 1154.011 -20 28 |34 35
{Monitoring stations are located on 342 M RL bench) 0 —
N4 25 39 B :
N/4TS 1140948 ¥ .
Nia10 1116.323 28 |43 [$52 e B
' — |4 T R R L. DU

spe o8t |31 S

Vi B L0 L e R L
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(Monitoring stations are located on 330 M RL bench] =
Stat Horizental Change in Horizontal Distance in cm.

e mnm in [February | April | August w

Ocintiarzpg: | 202! 2027 | 2022 ! _|

Nigoo | 1185483 21 31 |40 A1

NfS00 1125650 25 38 |48 48

N/475 1126.809 29 - = -

Wi450 | 1116.086 28 40 |50 1
N/400 1100.375 35 52 |63 |66

NI300 1066.725 | -3.8 58 |67 -7.0

N/250 1051.388 4.2 58 |88 72 g
LS 1018.723 4.2 81 |17 B

SM00 1021.50% 73 ADE  |-128 -129

| S/200 | 1029.788 64 T B A 1.2

/400 1071803 |54 73 |88 AT |
S/500 1118.450 35 <44 |-BS 55 '
 S/500 1141 624 a2 38 |47 a7 ul
(Monitoring stations are located on 340 M RL bench) i
N/50/340 | 1058040 |31 [48  [57 6.9 g
(Monitaring sinlrms are located on 310 M FIL benich)

500 | 1044.087 46 ET N E - L
/25 985,721 =75 114 [-138 -14.3

N/100 095,726 45 62 |80 83

N/17E 1006, 147 58 82 |02 -10.8

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

respectively.

20
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Table 4 Changes in Horizontal Distance from ha F
ngwall Base Station for AN Pillars
{Monitoring stations are Iocated on 290 M RL bench)

Ststion ' Hﬂnz&rﬂd - m in Harizontal Distance it om.
; | Distance:  in :
No, | ke February | April | August October
October 2018 | 2021 022 | 2022 2022
beee e | 0y |
/100 942521 73 08 |-1zB  [-133
NS00 57 476 T8 4107 |12 |-t
N/100 972517 -51 T4 |92 44 0 |
N/300 10168.625 43 63 |78 81 -
{Menitoring stations are jocated on 270 M RL bench)
(Ni350 [10i8180 |44 (62 |78 |81
| (Monitoring stations are located on 260 M RL bench)
N/350 1001.423 52 74 |82 K
N/300 | 987 208 5.4 80 -10.2 -
| N/200 | 853,537 5.7 82 -10.5 -10.8
/100 835.345 58 8.0 -10.0 -10.3
NS/00 822484 B4 A7 |-145 (151
S/100 907 552 7.4 04 | -134 137 ]
5200 915,569 7.0 53 [-123 -12.8 ]
S/300 §32.675 64 A1 [-107 112
(5/400 | 969.240 50 B6 |88 |88
S/500 | 1010.580 4.1 : 63 |64 il
{Monitoring stations are located on 220 M F':L bench} i
5/300 886 254 6.4 B3 411 -11.5
S/200 868 264 68 51 |-122 L ]
5100 860,585 T 102  |-134 141
NSO | 875.405 B2 108 | -141 145
N0 |seea488 |70 |88  |-121 124
[ N/200 10230 7.0 B |28 -128
| N/50C 1013,926 -3.8 43 |82 | B3 |
Nate: “+and ™" signs indicate Increase and decrease in the Horizontal Distance
respactively.
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Table 5: Changes in Horizontal Distance from hangwall Base Station for FIW Pillars,

iMenitoring stafions are located on 190 M RL bench)

c g in Horizontal Distance in om,
Station peani s
; Distance in | February | April August | Oetober
Mo, meter 2021 3022 | 2022 | 2022
October 2018 '

Sr325 629,306 14 B8 |72 75 ]
| 51350 B39, 327 256 60 | -120 ETE
EMEE i Eﬁﬁ U.g,q, -ﬁ [ b A
' (Monitoring stations are jocated on 180 M HL bench)
5425 | 853539 56 83  [-90 2.4
/400 B37 148 BT = - -
S/300 B10.545 6.7 E%j 1.8 124
SI75 B16.637 74 11 | -144 -148 |
5728 822 594 8.3 1415 |[-148 -158
N/400  |e28018 2 | 6.1 T8 |-104 =

| (Menitoring stations are located on 17 M RL bench)
M50 943.230 51 87 [92 -k
N/2oD 023038 6.2 75 03 -10.5

| N/300 £99.240 -0 Y] 17 119
N/250 870,586 -7.0 68 126 131
S/100 769,728 B7 417 [«153 188
S/200 782 330 31 : - =
S/300 B00.034 7.0 8.5 -11.B 423
{Monitoring stations ars located on 160 M RL bench)
S/250 776.941 07 [-40 A52
(S50 767.187 43:5 415 | -156 -16.0
N/175 833.543 g2 83 |-126 427
NIZTE g8B114 | BD 104 [-13.1 -13.8
N/375 | D0B.789 5.7 43 [-102 -104
iMonitoring stations are located on 140 M RL bench)
M/a7S | B82.258 5.0 8.8 8.9 -10.3
N/325 864.978 6.7 80 -11.8 134

Note: *+" and " signs Indicate increase and decrease in the Horizontal Distance

respectively.
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Table B Chan

|

T

Moni @3 In Horizontal Distance from hangwall Base Station for FAV Pillars,
nitering stations are localed on 100 M RL bench)

Horizontal | Ghange in Horizontal Distance in cm.
Station Ng. ﬁ:;r_“ In February | Aprl | August October
April 2018 201 2022 2022 2022
| S150 536.174 87 |02 |21 0.0
§150 | 514.209 54 76 |00 104
Si2s0 518.025 32 |76 |84 |87
Si300 526478 a7 B0 |- -6.6 |
Si400 553.163 3.0 28 |43 =G |
S50 | 508758 4.5 AR e |15
| Manitering stations are located on 80 M RL bench)
S/32s 506.774 -3.8 28 [57 57 |
S/250 493 722 a8 #2 |17 13 ),
5160 453 181 BT |78 |06 402 B
| (Monitoring stabons are lacated on 70 M RL bench)
00 | 478.587 = ] 3 :
S/300 485,722 ~ E D ,
S/350 500,327 -32 2.8 4.7 -4.8 I
{Manitoring stations are located on 90 M RL bench) N
100 575.054 73 413 1138 1-14.2
M50 583 115 76 108 |-128 -13.4 =
N/75 585.364 48 407 [-123 1286
N/2Z00 514.903 70 401|120 25
Nf200 633,136 58 82 |67 01
N/Z00 BE0Z8E |53 |17 80 52
(Monitoring stations are located on 340 MRL bench)
525 206245 r- = T -
Si275 102 882 55 E B -
(Menitoring stations are located on 160 M RL banch)
51245 | 687279 7.0 101 [-1te@ 125
S/325 506 396 5 74 |88 [82
50375 608.051 48 58 |- |-75
(Monitoning stations are located on 170 MRLbench)
"5M485 - BEa.21f |- -1.2 1.2
87400 Ee—— 628336 |- 27 25

Note: “+" and *-" signs Indicate increase and decrease in the Horizontal Distance
respactively, N.V.
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Table 7: Changes in Horizontal Distance from hangwall Base Station far FIW Pl
(Monitering stations are located on Shear zone) .

|| Horizontal | Change in
Distance in | Horizontal

| Station No meter. Distance in
Fﬂbmﬂﬁ' .
00 i 2023 |

S Zone 5825 | 1247798 |03
i@me 8-B10 | 1237033 -

SZoreS-775 | 1226827 |04
SZone ST | 1208737 |02
S2one $810 | 1220761 401

e e

SZoneS805 | 1207124 [+03
'SZone §-765 |1199.085 |01

SZone §-775 | 1100771 |[+0.2

S Fone G725 | 1083208 [ +04

S Zone S-B50 | 1086018 [ +0.3
§Zone 5575 | 1070213 04 N
SZone S700 992747 | +18 |
S Zone 5685 |994.026 | +11
S Zone S5-620 | 968.625 05
§ Zone 5-610 | 966.351 +0.5

Note: “+* and *-* signs indicate increase and decrease in the Horizontal Distance
respectively.
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anges in Horizonlal Distance from hangwall Base Stalion for FAV Fillars.

Table 8, Ch

{Menitoring stations are located on Shear zone)

"~ |Honzental |Changa in Horizontal
Distance In | Distance in om.
Station No Ir:n'ulm'. _,n.j,;za{ October
sbruary -
S0 2022 2022
140mRL 1 |
N-500 830,108 48 44
| N-400 830505 | -3.3 |32
390mRL
5-89 [ 1108.080 | +23 +18
 S-83 [ 1194575 [+50 [ +46
| S Zone S-TBO | 1260327 | +68 +73
| SZone 5780 | 1262.048 |+7.5 8
S Zona 5-827 | 1278671 |+65 +87
| 5 Jone 5-860 | 1266.858 | +7.7 +81
| § Zone 5-763 | 1170818 | +66 +6.5
SZoneS-798 | 1163120 |+67 +B.B
SZone §-786 | 1191.001 [+64 +5.4
3E0MRL
$-885 1217383 [+BD  [+82
5620 1200.938 | +6.6 +8.8
5845 1148050 | +10.0 +10.2
5840 '1ipsges [ +68 (+10.2
| 385mRL
| N-835 1383071 [+71 +7.1
 N-8B0 18507 | +68 +7.0
(N820 1825786 |64 |83

Mote: “+" and °-° signs indicate increase and decrease in the Honzental Dhstance

respectively.
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Table 9 Ehﬁ"ﬂ“ in Horizontal Distance from Foohwall Base Station for HAW Pillars,

(Monitoring stations are located on 370 M RL bench)
orizontal Distance in cm.
' Sta HJ_:ll‘izur-‘.llElE fhang! i i i
ation Distance in | February Apnl | August October
No, meter 2024|2022 |2022 2022
October 2018
N/a50 1079.481 32 52 |67 57
N/B25 1080 328 44 68 |73 78
(NT50 Tiova4zs 60 A17 424|980
NT25  |1o7Be72 |71 88 |-110 412
{Manifaring stations are iocated on 360 M RL bench)
| NIS7§ 1110:064 20 <122 [-123 140
 NB25 1917785 |71 |90 [-118 123
N/BS0 1083372 6.6 ELE I RE: 115
N700 1067.789 7.0 405 |17 |18
N/725 1058.302 A1z A71 |84 |85
NIT75 1060,770 207 251 |26 268
N/800 1065.482 48 76 |82 85
N/B50 1068 669 34 52 |58 .0
N/B75 1065.320 - - = -
NS25 | 1045069 11 20 |-2.2 2.2
[Menitoring stations are iocated on 350 M RL bench)
N/BT5 1049 968 22 35 [-38 38 ]
NI775 1049.858 53 403 [-11.2 16
N/7o0 1047.736 4.8 218|238 250
S/400 1019.083 - L e . e
(Manitoring stalions are located on 340 M RL bench)
N/450 1077.351 T.87 -134 | -147 -155
NiB25 1082.133 85 8% |-1a3 [aEE
SH75 969,585 0.2 84 |[-212  |-241
8i200 971.056 8 AT |-201 214
5276 | 1058.386 7 [ S =
51300 088732 8.1 --145 -16.4 -17.4
Note: *+" and " signs indicale Increase and decrease in the Honzontal Distance
respectively.
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Table 10: Changes in Horizontal Distance from Footwall Base Station for HW

Pillars.

{Monitoring stations are located on 380 M RL bench)

TR L dridaged

.....

| | Change in Horizontal distance in em.
= Horizontal .
Station Distance  in | February | Aprl | August Oictobar
Mo meter, 2021 2022 | 2022 2022
October 2018
S/500 1028.800 S a5 -10.3 1.0 I
S/850 1043 452 43 7.4 81 - -B.5
SI700 1051.804 ¥ -8.2 8.7
8750 1058.332 | -3.1 5.7 B2 B85
S/800 1070.857 48 |- >
(Monitoring stations are !n-cated on 2330 M RL bench)
$125 | 961.236 | -8.8 (178 [-20.0 [-21.3
{Maonitoring stations are logated on 320 M RL bench)
|MASD | 932405 -10.8 -188° |-21.3 | -228
N/100 B25.838 -10.6 485 |-210 2
{(Monitering stations are located on 310 M RL bench)
N/250 B37.220 -10.9 184 |[-208 220
N/200 932 BOO 100 478 |-202 214 |
(Monitoring stations are located on 00 M RL bench)
N350 545 824 8.9 HEE |- -20.7
NFE00 843207 B9 |75 |-tB7 20,8
(Monitoring stations are located on 250 M RL bench) i
N/ia25 | 948.101 [-11.0 (82 [2186 [-228
{Menitoring slations are located on EalijHH‘L banch)
WiB25 534,326 BT 423 |85  [-13@
NISTS 931,288 447 188 |-214 T
NI4T B4 1.314 413 |-185 |-z18 226
Note: =+ @nd "-" signs indicate increase and decrease In the Horizontal Distance
respectively.
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;ﬁl; 11! Changes in Horizontsl Distance from Footwall Base Station for HAW
Menitoring stations are Iocated on 270 M RL berich)

vl ] Change in Horizontal distance | :n_r:ﬂ'n = )

Staion | distance  |n | February | Aprl August Oclober
Mo meter, 20219 2022 | 2022 2022

October 2018 |

 N/825 851388 19 27 | -35
MIg25 833.253 -4.5 . .

| (Menitoring stations are located on 260 M RL bani:h}

NITED 928315 |27 45 |52 5.4
W25 le20522 37 58 |67 1.0

 S/i00 862 648 BT 180 | -208 -::_2.1

| 5/200 | 867.709 =l : -

SP00 (883112 |84 148 74 4? ] !

 (Monitoring stations are located on 250 M RL bench). o

| 54250 £88.108 7.4 128 [-148 153
8125 B5S5.611 54 168 |18 -20.3.

875 B54.076 -10.4- - |ER -

N5 881748 |10 7.0 [-195 207
(Monitaring stations are Im::atad on 240 M RL bench) W
EJ'?E.-B [B&7 567 | -2:8 | - |- - |
{Mﬂnﬂnﬂng stations are located on 220 M RL bench) |
/550 B54,593 38  [87 |78 78
51625 858426 34 62 |71 74 |
(Monitoring stations are located on 200 M RL bench) = i
5/325 838,663 -1 124 [-442  [18D
5/250 822.848 85  [-152 [T |-183
5/150 ai2.072 85 184 (178 8.7

| 8100 BOB.574 42 182 |-181 185 _.

| §150 'Bigs4T EE |-168 |83 [-195 i

- NASD PETRROR: — = te —— o 4= R

Note: “+° and "-" signs indicate increase and decrease in the Horizontal Distance
respactively.
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;,E:b; 12 Changes in Horizontal Distance from Footwall Base Station for HAW

{Manitoring stations are located on 180 M RL bench)

| Herizental Change in Horizontal distance in cm.
Station distarice in . i
No. meter. February April August Cctober
October 2018 | 2021 2022 2022 2022
| 5225 810354 |82 1.8 7.0 181
S/150 BO1476 |80 58  |-17.4 -18.9
s7s 799918 £1 -14.1 168 71
(Monitoring stations are located on 180 M RL bench)
N/1G0 BOD 522 BE -15.0 77 18686
N/50 | 798.751 8.7 -15.0 17.0 81
S50 | 791.809 82  |-138 -16.1 A
Si128 791,716 |78  [-134 -15.6 -16.4
(Monitoring stations are located on 160 M RL bench) i)
550 T44.854 -85 -14.4 =164 AT.7
-snsra 744 267 $0  |[-150 7.6 -18.2
[S225 756.040 -15.1 7.0 8.1
(Manitaring stations are focated on 130 M RL bench) —
N300 [ 685734 -10.1 -16.3 -19.0 -19.8
Ni125 730.924 9.6 170 -18.7 214
N5 | 723088 -10.4 -182 21.3 224
/25 717473 97 6.2 485 -19.5
51125 | 715,882 -10.7 -189 -22.0 236
N/225 “April 2018
 564.338 -10.8 189 I )

Mote: “+" and *-" signs indi¢ate Increase and decrease in the Horizontal Distance
respactively.
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;ﬂﬂ; 13, Changes in Horizantal Distance from Footwall Base Station for HW

(Monitoring stations are located on 100mRL banch)

Hoisontal | Change in Horizontal distance in cm. '
Station | distance if !
Ne. mater _
April 2018 | February | April 2622 | August i October
s 2021 | 2022 2022
SI250 | EBa B4 TE1 |83 |75 |13
8378 [Ti4qs0 |48 81 |04 108
(Moritoring stations are iocated on 70 M RL banch]
S250 840877 B -16.8 |-18.8 87 |
SM25 585044 AT (@2 E |7 |
N/100 542.254 141|258 -288 g2z |
NS0 | 471852 423 [J08 -3 (6
{(Monitaring :ta'Hnrd; are locatad on 80 M RL bench)
N/225 489339 [-128 |-208 243|254
 (Monitoring stations a8 1o6aied n 50 M RL bench) ~
N7 486 355 138  [-238 269 |-284
| W75 526.262 464|280 -334  [-361
5125 544 145 462 288 -33:3 -35.0
5100 562.848 145  |-259 -30.2 -31.3
(Monitoring stations are located on 30.M RL bench)
ShsD | 567 966 -16.6 314 | =355 -37.3
§H00 | 543203 182 [ 400 (423 |
B30 526.084 -182  [328 37 393
Ni160 (474558 |28 |23 253 |-t |
Note: "4° and " signs ndicate increase and decreass in the Horzonlal Distance

raspactively
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;EE!; 14 Changes in Morizontal Distance from Footwall Base Station for HW

(Monitering stations are located on 380mRL bench)

P e
dla” m tal | Snl:anga in Horizontal distance in
; nce n !
|Emm'I NO. | metet. [ = J
February:2021 | April August Oclober |
i 2022 2022 2022
 N874 4052857 T EETE 09
 N-844 1 1089.365 +05 | +0B [+08
N-810 1087.728 02 D5 06
N-855 10597014 |07 |08 0.8
N-F80 | 1094.035 -1.4 -1.0. 2.0
N-T15 1086.962 25 |30 ==
N-705 | 1087 155 -2.2 2.7 3.3
290mRL
| N-750 992 530 22 22 29
MBS [eREgiE +0.4 +0.5 +0.5
| 330mRL ) » |
S5-850 102143 |06 06 08
5785 1604.720 07 410 0%
 310mRL =1 ;
N2  T§12T18 87 (58 [-108
300mRL
5181 [ 831,581 (68 |81 | -10.4
270mRL
5470 944,177 24 3.1 -3.7
S-560 §50.066 1.8 2.0 25
| 280mRL
S4B0° [B0s24z |20 s 133 |
(230mRL
5570 EEEEEE 1.8 |28

Nuh “+" and "-" signe indicate increasa and decrease in the Horizontsl Distance
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Table 15: Changes In Horizantal Distance from NWM 1,
:Munftm-kq stations are located on 435 M RL Dump)

Horizontal Change i Hrizantal
Etﬂ'ﬂﬂﬂ distance in | @ d|51.'-afﬂm| Im &,
No. meter, | Fabruary
January 2019 | 2021

WiB00 | 311608 - ==
Wisoo | 170017 |-
WIE75 228265
[Manitoring stations are Icmtud an 475 MPRL Dump)
Vi450 287 441 41,1

WIE0O 303168 12
w;?ﬁn 364 045 1)
| (Monitering staticns are located on 535 M RL Dump)
WHEO0 A3T 048 +{1.8
W00 437 207 +0.8

| W00 512 789 | #1.1

| {(Monitoring stations. are humtaﬂ ‘on §20 M RL Dump) |
Wisoo 385.813 E
WiBsD 4358582 = =
W/B00 532 654 -

TWiS00 503 313 B

| Wias0 I E

Note: *+° and *-* signs indicate increase and decrease (n the Horizontal Distance

respectively,
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Table 16: Changes in Horizontal Distance from NAM 1.
(Monltoring stations are located on 475 M RL Dump)

Herizontal Change in Horizontal
Slation distance in | distance In cm,
Mo, meter.

April 2018 February 2021
Wi410. | 288.018 403
WH275: | 350840 =
Wig2S5 380223 | +0@ =410
WS40 | 204132 0 s N
Wi725 524227 E ]
VWiE40 1z |-

Table 16 (Contd.): Changes in Horizontal Distance from NWM 1,
{Manitoring stations are iocated on 410 M RL Dump)

station dista i ——
No, n-llmm - August 2022 October 2022 I

April 2022 |
WS40 | 1079.816 +0.2 0.6 :
T jorzsel |08 |

Tabla 18 (Contd ) Changes in Horizontal Distance from NVWM 1.
(Monitoring stations are located on 486 M KL Dump)

[ - | Change in Horizontal distance in o,
Station | distance N .. _
s o August2022 | Oclober 2022
April 2022 l
W75 1618588 +16 1.1
WB30 1533.679 [+ L
WSS0 1508840 #11 +0.5
w525 1477.285 +0.7 +08

Note. “+" and *-" signs indicate increase and decrease in the HonZontal Distance

respectively.
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Tabie 17- Changes in Horizontal Distance from NWM 1.
[Monitoring stations are located on 516 M RL Dump)

i el

K, rult

= T Horizont | Change in Horizontal distance in em.
Station | . o |
oy il mnm in Fabn.l.ll"_f o T Aut f October _
|Oclober 2018 2021  |2002 (2022 | 2022
EA30 66B.464 | 81  |-112 |-101 =150
EA70 1703150 2 |12 128 |-128 e
E/D 1737702 33 402 |81 02
W40 1759657 H1 |- 5 :
W00 1762 147 55 il e el
(Monitoring stations are located on 495 M RL Dump)
Wi120 1743 351 . - e :
EN10 1637.058 52 - N i
Enes 1811521 A7 |58 |41 |-161
/500 (1460281 | 52 2 :
E/e00 (1502016 (185 |- |- - -
{(Monitaring stations are located on 475 M RL Dump)
Vii5 1656, 208 - -106 92 nil 5
WIABD | 1699188 64 T L -
"Efo0 1476.575 - . o 2
E/B60 [ 1ak2sis |- : -
E/465 1420.321 -85 - s 2 -
(Monitoring stations are located on 455 M RL Dump)
E/190 1518.000 - 94 |86 -8.6
W50 1645517 €8 - - -
Wit0 1614.675 47 I ; A |
(Monitoring stations are located on 435 MRLDump)
[WH25  [1800.171 |- 149 182  [182 |

Note: “+° and '-° signs indicate increase and decrease in the Horizental Dislance

respacinvely.
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Table 18: Changes in Horizontal Distance from NVWM 1.

{Monitoring stations are located on 455 M RL Dump)

, ?r;-mntnf Change in Horizontal Distance in ¢m. |
- stance in IEohriary [Apnl | Augusl | October
[ Cotmer |21 (B2 |20z (202
2018 |
(NE050  Tazsess |03 02 02  |+03 f
N/1875 426181 (00 [+04  |+B7 | +08
{Jan. 2019) :
N/2376 | 561.920 A7 |-1.3 -1.0 1.3 o
(Manitoring stations are located on 435 M RL Dump)
Ni1875 374 690 08 B A0 .2
N/2100 359191 B8 '04 +0.1 -0.1
(Jan, 2019) = -
N335 |ao7eos |07 05 |03 |03

‘Note: “+° and ** signe-indicate inceease and decrease In the Harizontal Distance

respactively.
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’ Subsidence Mﬂnitaﬂngu
sble 19; Changes in Reduced Lavel
(Ground MovementSubsidence h'r::ﬂng Stations are Locsted on Hangwell Side)

Reduced | Change in Reduced Level in cm. |
‘Station Ne, m " kg August 2018 Octaber 2022
2021
160mAL :
HWinpi N-60 [158.882 | +47 (%07 05 |
170mAL = =]
HWinpit 70 | 172.1561 | +08 El [37
| 200 mRL
HWinpt 5.350 [ 180132 [-24 EER f42.5
215 miRl
(HA In pll 5505 | 216.861 | +5.2 (51 [ +5.9
340 mRL
HW in pit S-336 | 340637 | 1.8 EE 13 |
| 310 mRL
HMW in pit N-210 [ 311218 | 10 13 2.0
HAVinpit N300 | 309.983 | +04 0.7 #).2
 HWinpt N-385 | 310138 | 0.0 12 +1.1
| HAWin pit N480 | 310664 | -1.) 1B 07
FAW in pit F-680 | 310,847 | +8.2 451 +5.2
270 mRL e = )
' HWinpit N-615 |281.543 | 08 23 EE
CHAWIn pit N-725 | 269964 | +80 08 L5
CHWinpit N-780 | 270022 | +12.4 +1.5 X
HAVin pit N-220 | 270708 [ +131 +34 [$38

Note: "+ and " signs indicale increase and decrease In the Reduced Level respectively,
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. _  Tebles 20: Changes in Reduced Level
(Ground Movement/Subsidance Monltoring Stations are Located on Hangwall Side)
' Reduced | Ghange in Reduced Level in cm, —|
| Station Mo, m'r » Apil August 2019 | Delober 2022
February 2022
2021
_Surface ) I S
HAW Surface N-810 | 385121 S== = =
HMW Surface N-660 | 386652 2 | - +10.3 108
HAW Surface N-470 | 385 068 - — #1847 +19.3
HMW Surface N-115 | 384 556 . +50 L
| HAW Surface 5-230 | 381.481 5 - - |
_HW Surface 5480 | 382.000 - ¥z +28.1 r
HA Surface 5835 | 360.770 3 ¥I6.7 vi8.6 :
HMW Surface S-165 | 384786 |- 02 +03 |
| H\W Surface N-285 | 384,656 - . IE
| HAW Surface -625 | 385,615 43 e 22
HAW Surface 5-245 |- - - ‘381,908 +0 1

Note: *+" and *-* signs indicate increase and decrease In the Reduced Level respactively.

Table 21: Changes in Reduced Level
(Ground Movement/Subsidence Monitoring Stations are Located on Footwall Side)

Reduged Change In Reduced Level in cm.
- Siation No. ;“:;'r i April August 2018 | October 2022
February | 2022
2021
Frw-&ﬂfami_ 5650 | 390.922 27 23 >
FIW Burface 5-280 | 391,764 58 33 <28
Y Gurface S-160 | 392.855 E =
(AN Surfsce N-60_ | 393,364 +B.6 w4 B 50
FAW Surface N-275 | 384.010 |- i 2
FAW Surface N-430 | 395858 - 3 e
FAN Suriace N-610 | 397 420 +07 +18 2 _1
FAN Surface N-725 | 397.537 18 +14 08 |
FAW Surface N-900 [350327 [ +24 " ==l ]
| il Il | | 44
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Table 21( Contd): Changes in Reduced Leve! :
(Ground Mﬂmﬁtﬁmmgm nmm%mm are Localed on Footwall Side)

| Reduced | Change in Reduced Level in cm. .
Lovel  n—— — o Feiober 2002 |
Station No, matar { Pupril H.l-ul.m 2018 mm |
i 2021 !
e 1 - — - = — = |
AN N pi N-3B5 | 355978 | +1.2 BEE | +1:2 -
33CmAL ' |
| FMWinpitN-175 | 336873 |- [+13 | %k —
| S00mAL
FANIn pRS-185 [ 286857 | 1.1 17 |00
2BmRL
FAWinpit 5845 [ 260.070 | 28 i :
FAWInpit 421 | 222007 | #1.7 E 0.8
180mRL
FMinpaS-100 | 181262 | +18 [+18 [#1:2
160mRL : an
FWinpthe85 [ 161574 | +28 "2 [ ¥1
_130mRL
FAW Inpit N-445 | 130808 | +0.3 e | #1.2
110mRL
FAWInpRN-258 [111528 (471 = P

Maote: *+" and *-* signs indicate increase and decrease in the Reduced Level respectively
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srids i b SR 1 ety i) i ) .

"



Annexure -XXH

Page | 112




o e - e - b
ArinpEab-LiE )

Radial

Hiai :
P ‘
E:I Date location Monitaring location distanc h’::EFEID {m;,u;s] FFE?HLE ;‘11‘
{stope) e (m) bz
-380L South Atcess
1 10-Apr23 A05L 567 Refuge Chamber a8 185 1.15 80
-380L South Access
B E 5 - 4 g9
2 | 13-Apr-23 | -280L_S656 Betuge charibes 56 77 0.79 80
3 | toauras | assysezz| IookSodfhAccess 254 62 1.26 96
Refuge Chamber
: - -380L South Access
4 | 22-Apr23 | 23551 5622 Hufims Chamber 254 125 1.54 120
-380L South Access
Anoray | = i 232 135 =18
5 24-Apr-23 350L_518 Refuge Chamber 3 1.58 95
-380L South Access :
6 | 25-Ape-23 | -A05L_5277 A Chmitit 179 107 1.01 105
e -380L South Access
¥ B-Nay-23 -355L_NE2 Rufuge Chafnber 320 125 .50 B8O
i -380L South Access
- T ! 42 b
B 1-May-23 35al_515 Refuge Chamber 265 142 166 a0
-3B0L South Acoess :
9 | I15-May-23 | -380L_M22 Refugs Chatiiber 430 BS 1.00 100
-380L Scuth Access
10 17-May-23 | -350L_5367 HEFUEF Chamber 1 ;T 053 120
-3B0L South Access o
21-May-23 | -355L 5547 Refuge Chamber 200 103 1.59 105
12 | 4-Jun-23 | -405L 582 RSO e 330 T 173 111
FEM& Chamiber
=3B0L South Access
13 14-lun-23 | -3BOL_S5562 Rei*uge PPN 220 71 125 97
=380 South Access
14 15=Jun-23 A30L M52 Refuge Chiamber - 499_ 58 A 11 162
; : -380L South Access -
15 | 17-lun-23 | -380L 5562 Retie Chaber 270 42 0.536 ag
-380L South Access
] - : : i 3 153 D741 10%
16 2B-June23 -405L 582 Rafuse Chamber 30 5 :
17 | ®Jul-23 | 4551 N142 -AROL Saubi Aoeesy 440 82 1.54 100.0
gk ; Refuge Ch:amber :
. -3B0L South Access . .
18 10-Jul-23 -3301_5637 ‘Refuge Chamber 250 64 1.02 1608
S -3B0L South Access
. : ; ; 148 (191 214.
19 16-Jul-23 !CI'SLEEIDE Refuge Chamber 230 3
-JEA0L South Access
gl A i
i} 23-Iui-23 -405L_NZ47 Refuige Chamber LA 101 047 167.6
<3800 South Access ;
21 A1aind-23 -A801 54132 Refuge Chamber 140 50 | 0,52 1880
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22 | 2-Aug-23 [ -355L_5232 | -355 North Access MB 475 48 0.8 68.6
23 | B-Aug-23 | -38DL NS | -355 Morth Access M8 ZBS 6 1.37 40
24 | 10-Aug-23 | -A05LN247 | -355 North Access MB 155 150 0.66 68.1
25 | 18-Aug23 | -405L 537 | -355 NorthAccess MB 318 133 2.08 62.4
26 | d0.Aug23 | 4300 N2 -380L South Access 615 57 0.489 111
ug i Refuge Chamber 3 -
i -380L South Access
27 | 1:8ep-23 | -40SL_N23 o 400 59 0.66 180.0
- - -3B0L South Access =
8 | 2508 | 340 g4 it e Chmhir 280 119 1.39 S80
. = -380L South Access
: &4 ‘ "
29 | B5epI3 | anel sse2 Refuge Chamber 240 B4 0.76 179.0
- -380L South Access o :
0 | 135ep23 | Lo Refisge Chanibier 290 44 157 171.0
. -380L South Access
31 | 15-5ep-23 JUELEMED? Svefuas Ehamber 600 57 1.25 149.0
-380L South Access
Ot i 120 19
32 | 14-0ct:23 | -430L_N127 Rckige Chatiber i - _—
-380L South Access
33 | 16-0ct-23 | -405L_N307 efpa Ehambier 180 136 i =
34 | 11:0ct:23 | -205L S673 | -355 North Level Access BS0 51
047 112
35 | 17-0ct-23 | -380L S622 | -355 Morth Level Access 875 59 .
i 0.5 890
Peak particle velocity
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Annexure -XXIV

Evpndiasd of T B ipamsy
Biowe Dmcomgpmand B Hange Easmssfms
[r— E L R

Carimari e ASEE LT Handuram Tiec Wi Rasmgets Agetha Lilee ViEage - Sgucha TeRsl - o
Fhhward Harda, Ereaars Raayrae - 31 VERD

Eadeess o CHWE Frgens Dfos | Canry. Geung Wiite” Baars Weoes Regan B2 JPaara Desige J3es
B astan - #raod

1. MOE Me: DO ADEALN R EN T T
i i s : ! S _ e
| ——— © AR e
& | Praosct Serns Earaerl] O dearsd Fracer B RNOE Trps: ﬂl_l"ﬂ'l?
& Vakd frem: | paTEnes T Watic i te ETaToans
CFresn simer Halrs Water [ THE
e - iy P B Py R iy il
o0 _ o0 pie.0a 91IE0 00
% Demir o gRrS water JrTacn Drsaterng sucten:
| Total Eviztng he. 1 Tola Fropesed e b
) oW DCa | Ba T | AR MG DWW GCE W T M| W
CemmrrgSyacter” - 0 O @ O | 1Y o '8l o 0 le | & o

| EA- g VR B Duge e T (il TR Cmon A T Pl Vel ALk A B
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[ 5] Mnm-ﬁih iz ﬂw Lt L s ]
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Marvaal  DWWLA™  INVLE Wil Toiesneny)
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(Cempiangt Gorditiess Sivin SveReat
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Annexure-XxV

G Gerpsnmerd of inda

Daperarmnt of Water |
e i i

e Frrell B sl oo o
MO QBJECTION CERTIFICATE (NOC) FOR GROUND WATER ABSTRACTION

| Praject hama: Hingusian Zires Lig .

Project Address: Hirdiistan Zine Lid . Rampara Agucha Mines, Visage - Agucha

Vikage; Agurehn Block:  Hurda
| Dstric: Bhitware Btalg:  Fajasman
| Pir Coda:

Communicasian Address: Hirdustan Zinc Lid. Rampors Agucha Ming, Yilage - Agueha, Tetsl. Hords,

Biibwars, Hurda, Beiwara, Rajasihen - 311022
Address of CGWE Ragionail Ofiice - Caniral Grour Wisier Boara Yastem Region, i-3, Jhalara Daongr, Japur,

; _ Pajasihan - 302004 I
1. NOC Ho.: CEWANDCMINREN 0217305
2 Apphcation Moo | 2E-A2RIMINGOS 3..Catagory; Ovar Exploited
IEWRE 2020, )

4, FTuimlE'laq.qi Em!rnuﬁ-mrﬁlwaler 5, Nl:rl:'l-ppa' St Farewsl
£ Valld trom: ceNTZ0EE 7. Valid op ta: parr i
B Ground Wister Alrstacion Permitied:

Frash Water ‘Baling Walsr Dewalering .., Yok

midey  mihear | miiday  mipear  mdey  mime ety e
1170000 | &270500,00
i mu:mmmmmm

Totul Existing Mo.® Total Proposed No. 0
oW -DoB H'ﬂ' TIH e C [z E-w ™ WF
“Absirachon Shuchire 1 -0 | 8§ [0 8 ® B b [ 8 0
ﬂmmmmnwmmmmmmn )
10, Creund Witer Abstvaction Fostoration Charges paid [Rele _ A1546150,00
1. Numier of P I:I-mmlllunwllh]huhb o of Plazomaters Menitoring Mechanism
moniiored B MO M.
m Fancl - TWLR™ DWLF Wih Telomairy
~DAWLA - Dol Wiper ey o Z ] i |
W&nﬂlﬂwﬂmnumm
i & s notin be sigred

TR T, DITHARTE L, ST A A Fed - pimwn ek, benegar Hasen, Mlamdgh Rieil, Nes Deits TR
Phresme [BLT) LIMIST Fasr TIIREL TIHETAS
Welnlib: £3n a-aedgardn

SAVE WATER EAVELIFY
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Annexure XXV
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Annexure -XXIX

~ S vedanta ofe @

Transforming ter goad —_— HINDUSTAN ZING
| finé & Silvar of indea |

Mine code: 270020

RAMine/VIC/F 18/2028 - y q 2 =720 i Dated: 04 01,2023

To

1 The-Direcior Gomersl ol Rines Salety F The [y Drscior General of &8ines Salety
1Meee of DCMAS OMace of DGME, North fpne

Barwa Hoad Hoesm Mo 2081, Block -8, £600 Comples
HANBAL HAPLIA ROAD, KARMLA NEHFL MAGAR
IHAREHAND LASABAT - P

PAN: EXEDGL

Mk L0032

3, Thig Director ol Mines Safety
Dfice of DG

Anasagar Link Road

AIRARE RALASTHAN

b 30500

Sub. Submission of Annual Beturn in Farm T for thayear 2022

Plegse find entlosed the Annual Beturn Form “T7 for the year ending 31

December- 2022, In respect of Rampura Agucha Lead and Zine Underground Mine of Hindustan
Dine Limited,

. i nEbosed aty abicie
Thanking youw
SRInCErEly woury

G

(Sachin M. Deshrbgile 1= rnnor
L} - i

“Mine Manager” T

pindustan Zinc Limited

parnpura Eguchs Mines, B0, Sgochs, Dist. Bhibwsoa iRafauitbant - 371 532
ji s 100 RREASE-ET e halindia cam

panisinred Gt Yephat Phasan, Ui [ Bajiaimand 313 0ud
e M LTTI0AN reaELEnDY
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Arrual ﬁnlur P thes spasar epiogg o The 1] Eeren wfper L

1. Mafme af Mirps

£ Postal address of Minps

. 3 Date of apeming ol Misa
4. Date of closing (i closed)
5. Situanon of Mine (Districl/State)

& Name of Dwier. Postal address:

7 Numbgr of person medically examined: _
Type of ME  Number of persons requied to bE Number of persons. Megicaity e ins

Medically examined during 2022 dunng 2022
DWN |EﬂﬂT own CONT
IME 1 As per reguirement: 0 484
@ PME ' 176 | 617 ’ 176 517
B, Wurnbiet ol persons decisred
Misdsialiy unfit NiL
9 Caregandanon of (e perso
Diaolared whifil riL

Certibied vhat the sndurnrabion has beon grean sbove, s correst Te The Desbopl oy

Crate 0401 2023
Lhewn § Verifed —
{ﬂf}u alisf i&h‘f-}

m{h»f Jt}‘j'ifﬁz

| e Wb ke JOE LV

(ronm

Rarnpues Arueta Load and dind
Limbder cpr g riid 84 e

MS Blirsckirsian £ Lirfitme,
Hatmgnita Agueha Mines

iR A

Eiist: Baiwana: | Ba1 ) Ben 311022

15.01.2010
Mot applicabio
BhilwaraRajasthan

Sh Arih Misra

CEQ & Whola tirmg Qirector
Hengustan Zenc Limited
Yashad Bhawan,

UoalPUR - 313004

hrbawliblga

L :"* F
@-";.rPIH 1.1'

.
Luiggrral i

LR [ S ﬁtmhﬁm;:
Ehesigeidtiony fm{"' ;
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Covered conveyer beélt

Annenure-}ax
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% vedanta

franslorming slements
LEEL/RAMIENY rsn:u-:]-'j 0% Utiegd 8008, 2020

To,

The Director. _ _

Ministry of Envivonment 0 Forest and Climate Chunge, 5
Regional Cffice (Contral Kegion), '

Lughinuw - 226024

Subject! Subniission of study peport moin complimnce of the FU amendinent dax -
IOTSZOT 2008 LA H(N) datied 25022000 of M4 Phindwstan A Limited i the
mine logse arca of 1200 Ha locad m village Agucha, Totsil o Distric
Bhilwarw, Ragasttian

kendrive Bhuwan, '
Sth Flaor, Sector “H7, Aliganj,

i |
Additional spevific-condition MocR i e above meniinbied bmcmlmenit ke i read bl
= PP shall enigage suitabbe agenoy (or dondueling subsifence stiuds e indrsisbag e dieplh o

working Trom L000mbg! i 1500mbgl. The reporl shall be subierised b Minsary within f
ik ' '

In complianes: of this condition, stuily has. boen cosduciind By Centiral Instinie e Minkng &

Fuel Research (CSIR-CIMEFR ). Copy of the sudy report “Numserical Mode ik Stidies (e |
Subsidence Prediction of Kampuire: Agichs Mine. 1£L” s atinched behawith for perisal |
nlimse,

™ Fhanking Yoo,

i Tt oy, ]
~ 1 oW ;
= U"k .mr:;'ff:?h:ﬂ
M{’m'mh‘qﬁqﬁ‘hlﬂ

o, po- A r.Hf rn (B

\

L The Member Secrciany,
A — Division (Non-Coul Mining)
Vayu Block, 3 Floor, Indira Paryavaran Bhawan,
Ministry of Environment, Forest & Climate Change
durbagh Road, New Dheli- 1003,

Hindustan Zinc Limited
Rampura Agurhis Meies, 0. Egucha, Ueil. Brdsars fRajaalfand = 310 U2z
M0 PO IRAYEE-5T T 00 LR I D e Bgtingin. cnr

Wignilared Hiben | P el Bhgwan, Unisipes | B maaiiigal 117 DS
COM M LFTONGE |1 REEFL TG | '2ed

_ Ole- G
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Report on

CEMTRAL INSTITUTE OF MINING & FUEL RESEARGCH
{Councll of Scientific & industrial Resaarch)
Barwa Road, Dhanbad - §26 001, Jharkhand

Nagpur Research Center, Unit-1

17iC, Telenkhed| Area, Civil Line, Nagpur 440001, Maharashtra

Mumarical Modelling Studies for Subsidence Prediction at Rampura Agucha
Mine, HZL

Proj. Mo, E'EEFPI.I'{BIEQEE;EH

duly = 2020

Subsidence study report cover page




Anmexura-X XN

CTE

= Rajasthian State Pollution Control Board
e 4, Institutonal Area. Jhalana Doongari, Jalpur-302 004
W Phone: 0141-5159600,5158605F ax: 014 1-5158667
wabsita: Wilrw. rpch nic.in

FRegistered

FileNo  F(Mines)iBhilwara(Murdaj/(1)/2008-20000 392
Ordar No 2009-2010Minesi40 pate: 21/t [3olo

\,HH. Hindustan Zine Limited

(Rampura Agucha Minej, P.C.- Agucha, Bhileara,
District :Bhiwara

Sub: Grant of Consent to Establish  under section 21(4) of Air (Prevention & Control of
Poliution} Act, 1881 and umder section 25728 of Water (Preventon & OControl of
Pollubion} - Act, 1574 for  yolr Major Mineral Mine at near Vilage-Agucha,
Tehsil-Hurda, Digtrict- Bhilwara (ML No.-1/12000

Ref: (i} Your applications dated 22/11/2009
(i) Receivad on 27111/2009

Bir,

In wvieew of e details- submitted vide vour above refemed- applications/ documants, the

Consent to Establish under secton 21{4) of Air (Preveniion & Conlbrol of Pollubion)

Act 1981 and under sechon 25726 of Water (Prevention & Control of Poliction) Act

1574is hereby granted for carmying mimng activities. This- consent |s subject 1o the

following stipulations:-

1 That this consent iz being granted in favowr of Mis. Hindustan Zinc Limited, o
Mirna  of Major Mineral havirg MLNo 12000 in an  area messuring 1200
Hactares atingar Village-Agucha , Tahsil-Hurda, Distrnct-Bhibwara,

2 That this consent is valid for a period from  18/01/2040 o 1T0H2013, or
commancament of productien whichover is sarlier,

3 That this consent is valid for following mining acthivities -

Minaral Pormitted Mining Capacity
1  LEAD FING ORE MiNING G150 MILLION TONNES PER
AR
2 BENEFICIATION PLANT FOR LEAD 8.500 MILLIOMN TONNES FER
« ZINC ORE ANBLIN
4 Thal you shall schéeve following standards jn ambient air in mine arga /' mining
B ; Poliutant Standards for Amblent Alr | Standards for mining activity
PO
aPM 500 pgiv* EPM = 800 pgiM*®
By - 120 pgine {To ta measurod DEhwaen 3
— E 3
co 5000 pgM® it}
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= Rajasthan State Pallutien Control Board .
T 4. Institutional Area, Jhalana Doongari, Jalpur-302 004
W Phone: 0141-5150800,5150695F ax: 0141-5159697

wabsite: www rpchoniz in
Registenad

Fiig Mo F{Minos)iBhilwaraiHurda)i1{1)2008-2010
Order Mo 2005 2010/Mines 401 Dats:

§ That the Mining uni shall maintain 2ero discharge status of waste water from the
premises, Mo trade effiuent shall be discharged Ingdeloutside mine premizes.

€ That the occuplerioperaior of mine shall ensure that all the conditions imposed In
tha Enviconmental Clearance granied by the Ministry of Environment & Forests,
Govermant of India , vide later No J-11018267/2008-[A 00 (M) dated 1111272008
shall be strictly complisd with. '

T That the occupierdoparator of ming shall ensure thal all the condibons imposed N
the permission of Central Ground VWater Authority granted vide M5 lefiér No
21-4{Z)WRICGWA/Z00B-832 & 21-4{PWRICGWAIDSATT dated 0EMD8S2008 &
13/05/2008 shafl be skricty compliad,

B That vou -shall not operate the mine withoul oblaining Consent to Oporate  from ihe

+ = Boand,

8 That this Consent to Establish iz for mining of product as mentioned above
M.L.NG.-1/2000 snd a separale Consent o Establish s reguied 1o be taken for
Mineral Separation Plant/process if eny and for any addition/ modification’ alteration
or change in process.

10 Thal e lesses shall develop: plartation in ateast 335 of the tolal leaze ares o
maintain ambient air qualty around the mine and the Action Plan for plantation
submitted by you, shall be implernentsd:

11 That you will Implement all the pollufion control measures as per EIA/EMP
Repori

42 That the itop zoll shall be stofed al earmarked site only shall be ulilizgld for
plantaticn on reclalmed O3 dumps.

13 The ovwrburdan generated during mining shall be stacked al earmarked site as
par Approved Mining Plan B as per recommendations of Cenfral Institute of
Mining &- Fuel Ressarch, Dhanbad. The ower burgen dump shall be reclaimad by
plantation of suitabla native plant spetes

14 Caich -drains/ Sitations ponds of spproprate sze shall be consbucied (o amest
sl and sediments fiows from mine pits & owerburden dumps. Garland drains of
adequate size; propedy designed shall be constructed amound the mine pit &
dumip yard, Garland dralnshould be provided with-aiftation pond

18 Regular monstoring of subsidence, wibration shall be camed out & if any
subsicences i observed ‘approprigte measures be undertdken o avesd any loss
of life and matenal and be reported to Boand,

16 That the HZL shall camyout conditioning of mined ore with water fo mitigate
fugdive dust emission

17 That Ore Beneficistion plant efuent shall be fregied upto- prescribed standards
& maiing sharry shall be transported in close pipe line to talling dam

18 That all other general condions (tio 21) enclosad ss Annexure shal be stictly
compied with
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i A Rajasthan State Pollution Control Board
i 4, Institutional Area, Jhalana Doongarl, Jalpur-302 004
W Phone: 0141-5459600,5159695F e 0141-5158687

wehsite: www. rpch. nic.in
Fegsterad

FHis Mo EiMinas Bhiwaral Hurda )1 |1 F2008-2010
Order Mo Z008-2010Mines40] Date:

19 That this Consent is subject i the condiions as stated above and general
conditions as stated n Annexure Further, the mining unit will comply with the
provislons of the Air (Prevention & Control of Poliuton] Act 1881 & Waber
{Prevention & Control of Poliution) Act 1574 and any such condllione -Bs may ba
spacified from time to time by the State Board under the provisions of the aloresaid

Acts
This bears approval of the competent suthority
Encl; As Above
Yours Sincoraly
Lo F T
Group Incharge-Mined
Copy To:-

1 Director, Department of Mines & Geclogy. Government of Rajasthan, Udsipar
2 Mining Enginesr, Departrmant of & Gaology, Governmant of Rajasthan,

Bhihwvara,
31 Regional Oficer, Regional Office, Rajasthan State Pollution Control Board,

Bhitwara- pleass ensure comgtiance of Consent Conditions.
4 Master File, Consent to Establish, G Mine, Rajasthan State Pollution Cantro

Board, Jaipur

Group In:lurn_n—“[n“
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urr

2TGI=ATS1 6 UGHOT [1R—I6H01 d1USe

RAJASTHAN STATE POLLUTION CONTROL BOARD

Anngrure
Cin - ing L
1, nmﬂihmmlllmﬂh:nhjmmm:m‘lﬁﬁnnu}w:hLUmﬂ-mmmg

pctivitied i the g as pu'ﬂ: miming right allowed by the Minéng Despartmeni m the
Mining Lenss only.

Thai ihis consent shall be subject b the directions'orders. passed b various
MinkngEnvironment related Writ Peditbons by Hoo"be High Court and e Hon'ide
- Bisgreme-Court.

X Thai yuu shall provide the recessary infrastrocture ficilities indluding equipment for
the monioring of ambient air in scoorlance: with the directions given jo you by the
Paltution Control Board"s officils frbm Hme b time

4. Thar - Mining Unit  shall wndenake the phased reswomoion reclamasion snd
rehiabiliation of bnids a3 per Established paciices & procédures [provisiins of Mine
Closure Plan in case of Major Minerals) affected by progpecting or mining opertions
and shall complete this work hefore the conclusion of such operstions mnd the
ahanconment of prospects ar mines.

E That pverburden shall be sSored in 5 sysiematic manner that i does noi obstnict the
ruiral draénage pattermn of the srea. 1t may ba used for back filling, The lamd shali ba
ideriafied for dspazal of overburden o environmesially comparfale sire.

i That Mining unil shall sincify comply with (he Mining Plan and Eoo Friendiy Mining
Plan a5 sobmitted w0 & spproved by ihe competeni authorliy;, (Eco Friendly: Mining
Plan for Mimoe Miners| & mining plan for Major ménernds & marbde, Granite Mimss)

T Thar ihe water spray end sprinkiing sysiem 5o nsalled shoukd alvays be malnisined
in order 1o uillize the aame for dust duppression,

i That the domsstie effluent [fany, shall be meated and dispozed of with properly
desigreed septic tank followed by soak pit as per prescribed standard.

o That Air Emisssions shall conform o the stzndards preseribed under ibe Emvironmens
(Protection} Ac, | 566

I Thar nodse: bervel sholl be keps as demiled below and under oo chrcumsances. it shall
eiceed the prescribed lamit:-

a. Day time GOAM IS0 PM) - T5dB A (leg)
b, Nighttime (30PMwb0AM) - 65dB A {leg)

11, That this consent should not be treated ps }OC or spproval for miming in forest area,
W ey, falling in the lease and relevant permission under provisions of ihe Forest
{Conservation) Act, 1980-shall be obinined from the compeient suthority

&, TS ITAITE T, W ET, T
4, Institutional Area, Jhalona Doongr, Jaipur
Phone - 2T090H0, 2705731, 2707285 PEX 2L ECA BT3B 2T DR, T hnay
Fax - 7710647, 2700000, IT045TE
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13

14

ﬂwlﬂkﬂuﬂﬂmﬁummﬂ-mhﬂjm‘mr{mwhpmﬂd:ﬂ
o sl -t pPoicribed noms- worl nose s par te Oazete Motificetion of hMinismy
of Environment & Forats deced 000199 & dequaty sick belght with D00, Sers shall
also be provided ond muinfaimed. Mose from the Dl Genersioe Set shadl b
controlisd by pioviding an scoustic enclomire or by Ereating the room acoustically,
The apouslic enclosumicousiic resimert of moom shauld be dezipnied for minimiam
2.1-ﬂl?!:M[mmhahuw&wmmluwmbkrEmunw&dardnwmhﬂ#um
the higher. The mesissremen| for [Eeemion Lot may be done o differsnl podnts ol (B3
mietre froim the astustic enclosure/room and then averaged. The Diesel Generakic Scis
shoul] alse be. provided with proper exhumls - miiffler with Inserfion Lo of
minimum 25 4B (A} The sack hesghi fiv te Diesl Ganersior Sets sball be g
rtified wnder the EF AcL 1986,

That ihe Indesiry shall comply with provisions of the Miunifaciure, Songe  ond
lmpont of Hemrdoos ﬂtﬂmluh_klﬂq,lm wnid the Hazardous 'Wasse {Monagement
& Haradling Htiles, 1OAS and reliied amsrdments as appdicable

Thiit this coroent is valid, subject i filfilbment of all the crher slnbuory reguirsienis
in other Law/' Aot Hisles as applicable.

That ihe indusiry. shall submit quarerty compliance of afl the abeve stated conditions
i Thiss-office.

Thar the wnlt shall submis Water Cess rehams o cuse the woler congumptlon ks mone
than |0 LD under provisions of the. Water (Prevention & Contral of Pollution) Cess
At 17T and ay amsereded From fime (o fime

That mobsitbeanding snything coneadned In this beer of consenr, the Simie Boand
hendhy reserves w0 i, the right amd posesr imder seciton 2 {6} of the Al Proention &
Congrol of Pollution) Asy, 191 & onder section 232} of the Water (Provention &
Conenal of Podliithing Add, 19704 fo review smyoneior all the comlitions imposed here-
in-gboie and b make such varistions as deévmed i1 lor the purpose of A Ao &
Wisler Acl

Thumammmr.umtrmtmmummmﬁmﬂsmlmmr
property - or sy imlenes! in the leass s U is ooly Smlned for i parpose af
regulaiion of provisions of the Alr Act & Wader Ao

That any imonect Information submitied m the conset gppdication form shall make
the inchosry laable for legnl action wider seclion 38 of the Ak Act & unde
seceiond ol the Waler Act

That in case of fajlizre 10 comply with 2ny of the bonsent conditions: stated 25 ahove,
the wansent isded bt indairy shali soomaticaily stand revoked. withoid any
motica.

That this Conseng will not exompl you Fom any lepal sclion for the pass violstions, i
any, of ihe AcBubeaMorificasonsCinclars oic.

e

O L Al e
{lirup tncharge-Mines)
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Annexwne XN (A}

Hesagd Office {Mines |
Hajasthan Stare Fallution Coneral Board
4, Imgtituzional Area, [halana Doongar, [atpur-30.2 B4
Fhone 0141-27 16814, 2716081 3F 0 014 1-27 16814

Regmiered
Flle Na FICPM]/Bhibwara[Harda) /2(1)/2019-2020,/7113-7117
OrderMo-  ZORZ-I023/Mines/1076E Date:  T8/02 2029
Unit 14 1L, 060

M s Himdustan finc Limited

(Ramporz Aguchs Mine), P.0G- Agucha, Blilwara,

District Ihiiwara

Sl

ir,

Grant of Consent o Operarte . wnder Secvion 21[(4) of Alr [Preventon & Conmrael  of
Pollutien) Act  198Iand. undor “Section 25260 ‘Water [Provestion & Conteal  of
Folbation)  Act, 1974 for  ypur . Major  Mineradl  Mine of  pear Villoge-Agucha,
Tehsii-Hurda, District- Bhilwara (M.LNo-8 /1999 |,

(i} Your applications dated 287108082
(1] Recitvedd opn 28, 10/ 2022

In wiew of the details submitted vide your above reforred applicanons/  dooumenis: the

Consent  to Operate under - Section 21(4) of Air 1I'"nmrn-11nrl & ©Control of Pollutien)

AL 198 L and  under Section 25/36of Watar, [Provention & Control of Polhstian] ~Act, 1974

% hﬂ'rl;.'l;l_‘lf granted for cmying minkng sctwvities. This consent -8 subject e the Tollowing

stipulntions-

1 Thar this consent. 13 being pranted in favour of M/s, Hindustan Zinc Limited, a Mine
Major Mineral having MLNo- B19%9%in an area measoring 1200 0000 Heclares
at fnene Villnge-Apucha Toh=ll-Hurda Disirice- Bhilvwarn

7 Thavchis congent & valid for a period from 01,/03,/2023 1w 29/02 /2628
3 That this consent b= valid for following mining actodities:-

Ml Permitted Mining Capacity
i Lead &Zine Gra Mining GA500  MILLION TORNES PER
ARSUN

4 That the project proponent will comply ‘with the Swndasd s proseribed dide the - Mikistry of
Enviromment, Forest and  Clbnate Thamge notification noe GSRE B26[E} dated  I&th Nowember,
009 writh respect oo National Amblent Air Quality standards,

Elgnatuﬁ&] Varified

Cave Bz iz adh 11 08 151
Fruzzon. SeilAtamipd
Lacabon:
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Head Oifice [Mines )
REajasthan State Polhition Control Bowrd

E,______ 4, Institutional Aven; [halana DBoongard, jaipur-202 004

W Phone: 0141-2716814 271681 3Fax: 0141-2716814

File Mo
Chrder Ko

Univ 1d ¢
5

1o

11

n

13

Repistirand

F{CPM)/Bhilwara{Hurda}/2(1)/201%-2020/7113-7117
2022-2023/Mings/ 10762 Date:  28/02/2023

11060

That this consent to establish/consent to wperate s only fur carrying out mining of mineral fore
and oot for Gny procegsingfbenefication  or creshingggrinding of  orefmineral  for which a
separnfe  applicabon  for consent o estnblish  andfor congent to, operate should be  ssbmitbed.
The 'project proponest |s regquired fo, obtan  deprate’ copsent (o estishlish and consent to operate
for carying out minieg cof  other mineralsfs), U any o poecessingfbenoficiation: of such
milngral {5} and for any addivien/mddifcation falterition or change in prociess,

That thiz Consent be Operabe s fr mipdng 0 procissing ) bendficiatlon of prodoct as
mentioned  abowve In MLNo-8/1999 and a separate Conzent to Operate s reguired 1
be obtained for sy othée Mineral mininig) processing) bendficiation Plintfprocesy i)
any and for any wdhiclon . modification f sleratdon or chaoge in process

That the occupierfoperator of mine shall ensure that all the conditions
Imposed in the Envirosmental Clesrance gpranted by the Ministry of
Enﬁm]lm!nt.l*ﬁréslandﬂjm.nmthangevlﬂ!l!tl_ﬂl_tint!li
V10202009 22,/ 08,2004, 22 /12;2014,28/12/2015 and 2802 /2026 are
strictly complied with.

That this consent Is valid for production of Lead & Zinc Ore Mining @ 6.15
Miflion Tonnes per Annum. For o any change In product andfor inoresse |n
capacity flease  area, the mine has fo seek feesh Envidoamental Oearance,
consent to-establish & consent to operabe

That the. lease holder sholl get the CAADMS  siations configured with the
RSPCE OCEMS latest by 30.04.2023, eise, Environmental Compensation
ahiall be levied as per norms of RSPCE.

That plantation shall be developed so as to cover at least 33% of the total
land use for mining and allied activities as given in Approved Mining Plan
and shall be maintained at all the time to maintain ambient air  goality
wroimd the mine,

That the lessee  shall submit monitoring réport of  Ambient - Air  Quality
within the lease area, oace in 3 months.

That the entre waler [dewatering (o the' mine) shall be reused afier
desilting, for mining operations (drilling etc). No water shall be discharged
cuislde the mining lease area.

Thut baul roads should be cegularly graded and compoected. Regular water
sprinkling should be carried out on heul roads  to minimize  dusi
generitlons

That adequate measere shall  be token for conrel of  fugitive emizslons
from the sreas prone o air pollution.

Sign re Verlfled

Dt EI:EE'LIIE' 1-1E0E 18T
Rapson: Sg
Linzslinm




Head Difice [(Mines]
Rajasthan State Pollution Concrol Board
4, Institutfonal Area, [halana Doongart falpur-302 004
Fhodie! 014 1-27 1681422 AR T EFam 014 12716814

Registored

Flle s FICPM)/Bhitwara{Mardal /2(1)/2019-2020/7113-7T117
Order o PO2Z:-20Z3/Mines/ 10762 Datei THA02/Z023

Lt el ¢ 11,0840

15 That you shall oot operate any  stone  erusher/mineral  grinding/mineral
processing: plant within  said lease without obtaining prior  consent of the
State Board.

16 That this consent o operate shall net be wvalid, i the lessee Im,: navt
obtained  permissions foguired, I any, from  NEWL/Forest Deparoment et
with rexpect to Wild Life Sanciuary fNatiomal Parks/ Critical Tiger Habitats
in compliance of warlous orders passed by any oithet
bw /actfrule fregulation ar order of MoEF&CC andfor any  Court/Tribunal
time bo time,

17 That regular water sprinkling shoold be carred eut io coritical areas prone
to air pollotien and havieg high levels: of 5PM and RS5PM such as on haul
road, loading and unloading peints and trapsfer points,

18 That the mine shall not allew making -any obstacles (o any notural water
flow Le., natural nallah/steam carrying raln water (o any water body,

1% This the mine shall not allow unauthortzesd dispesal of any solid waste on
land inside or ouiside e premizes.

20 That this consent to oporate  shall be sublect to  complisnoe of
direction/order passed by Courts of Law in the matterifany.

21 That the lessee should dump the overburden In such a manner that it does
mot @l wakhed away o neachy water tanks and lakes etc. during rainy
SRS,

4% This consent shall be subject to validity of mining feage,

23 That all other general condivdons enclosed as Annexura shall bo sericoly compdbed with,

24 ‘That this Consent e subject o the conditions ns stateyd above and general conditions  as
shitodf - b Andesure. Forther: the minfng anit wnl]l cemply seith o the provisions &l the Al
{Frevention & Contrel of Pollotlen) Act, 19H1& YWater [Preveption & Conprel o
Pellution]  Act, 1974 a0d any such donditiens: ag may, be specilisd from Hime o dme by
ehe State Board under the provisions of the aforesaid At

15 That the prant of this Consent to Operate s (ssued from the envirdnmaengal sngle only,
and dops not  absolve the project | proponent  from o Cdee cother cstatutory  obligations
presoribed under any other law ar any other insfrument oo ferce, The sole el complete
respangibiliny, o comply  with  ohe conditions  leid  down o sl other  fows for the
ke bing in fores; redts with the indastey § unit project proponet.

Eignat'ur:l:f; Verified
Digitaety gy Keyhm Chianc
ooy
Lcantuiry -
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Head Oifice (Mines
Rajasthan Stmte Pollutian Contral Board
4, Institutional Ared, [halaima Beongari, Jaipur-202 604
Phipme: 614 1-27 PeAT4, 271601 3Fax: 014127 15814

Megistered

FileNa  FICPM)/Bhilwara{Hurda)/2(1)/2019-2020/7113-7117
Orider No  2022-2023/Mines/ 11763 Date: 2802 /2079

ul'l!.t i

11060

26 That the gram of this Consent to Operate shall not, in any way, advorsely affeer of
feopardtive the legal procecdings, if any, institted In the past o that could b institutid
againat youoo by fhe State Board for wviolation of phe provisions of e Act or the Beles:
inade thervunder.

I Thal the gront of this consent o establishfoperare is fsued from the emnronmental angle
only, and does hot absolve the project proponent from the other statotory obligations

prg

seribed | under any  other low  or any other legal instrament in force. The sole and

complete respongiling o comply with the conditons laid dewn In all other Lws for the

tina

e-being in frgy, restaaith the s ey ity praject proponent.

Thas: bears approval of the compeient author ity

Encl: As Above
Yours sincerely,
Group Incharge-Mines
iRl Copy Tox
t Directar, Depairtment of Mines & Gealugy, Gavernmwnt of Rajasthan, Shastri Cirde,
Udpipur.

LE=Y

Ruglorg Offfcer, Reglonad Office, Ragasthan State Polletien Codtrel Baand,

Hliitwarp-please engure pompliance of the consent conditiong and mositor time fiimg

3 Mining Engineer, Departmaent of Mines & Geology, Governmant of Rajisthan, Bhilwars-Toe
inform thar thiz comsent hag been sl from thie environmental swglhe only, and
ensuring compliance ot any uther baw fact /rule fregulation or arder of any Court /
Trihunal | the salu fdponsibitity of the project proponent and e concernesd

dlepartnents
4 Madier File.

8l

The Additkina POCF (WL ) and Cniel Wild Life Wardon, Scarma masan, Jhalsng nsttmaonal

Adi g D P WL L BiRdwima, Ta inlgrm that (ke consend has Do s o i anyisursyial

mAf Ry, g Erlnng chmpiines o sy ol e siindersgitaton or ceded of ony Sourd [Tnbunal i S soke
responsikilay al-the project proponecd and 1 conoirrsl degnrmeis

Grirap Incharge-Mines

Bfgnalure ‘u’arrﬂed
f-'l:lhllﬂ:r
l'flﬂle AR ﬂtﬂ'ﬂ 15T

e Setlfuns
Ln-:!gallm

Valid Mine CTO
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Annexure -XXXII (B)

Head Office (HDF )
Rl Rajasthan State Pollution Control Board
: 4, Institutional Area, [halana Doongari, Jalpur-202 004
W Phone: 0141-5 1506005159695
Rogistared

FileNo 1 F{HBF)/BRiBwira{Hurds)/1(1)/2023-2024/ 1629-1651 _ _
OrderMo: 20232024 FHDF,/9370 Date: fun 34 2025 3FZEM
Ueit 14 1 11060
M /s Hindustan Zine Limited

{Rampura Agucha Mine), P00 Apecha, BRilwars, |,
Mistrict:Bhilwara

Subs  Copsent fo Dyerate  gnder Sectios 25736 @l the  Water  [Prevention & Coolrel of  Poellution)
ACT; TFTA sl updey Section 21047 of AR (Prevention & Conpailof Pallerian] Ao BREL
Ml Yaiie .Jp‘||l|.'|l.ll||l1| fiag Cliapasairil i I.'!ll.lln e babad FES LS 2E and suldsgiiinl Corfesgandetioe

Xir,

Consept  fo Operate  unider  the provizums  af Scctl_nn 287dad  the Warer [Frevepbtion &
Control  of I"ull.utlunl Act. 1974 [ he'retnalter o e rferred a3 the Wator Act]l and  under
Mevniany FUod the  Alr  [(Prevention & Comrel of  Pollicdon)  Acr t'i'H'! [Brennadtar s be  pederced
as Ehe Al Act) asc smended o date  oansd rul!-:':..i- the nrders fssued thereunder s herehy
granted  for  pour  Hindostan  Zine  Limieed  Aampues . Aguchs Mines:  Beoeficiation  Plani
planl  situated ot MY - Agocha Agucha TehsiizHorda: DistrictBhilwara . I:hm:!.han. sulrject to
thr fodloving comditione-

1 That s Consent to Gparate Ievalid or 8 peciod froa: 03/03/2023 te 29/0272028

T Thal @ds Comsent B granted for  manalsciuring ,.' producing r-,[-lm'.vm;i producs  J by
privtgcts o carmying it the  fellowang  activisies  or  operation/processes oF  previding
foilowing sorvices with capacities piven helow

Farticular Type Crunbiny with Linle
L Bine Dne Bepeficiation Actviny S MILLON 'I'MHEH_
PEE AL

3- That this: Consent ‘bo Operate. i= lof existing plank prodess & capnoity s separate - Cisesend
b Extublish hpereate b eesjpuoieed b bhe faken dhe amy dellition J puebiflestions ) alterathis) b
proCESS or change in cppacity or chamg 1 Iu-l:'l.

4 That the guantity of effuent pescronon albong  with o mede oF |!|::|u|:q.:|l it the  treaded
@fTlue it Bkl b e e

Page 16! 11
Eighmur:#o Verifiad
Ciigliaiy = y Y]
Chavta. 01 e BT
Fidaacn Sl !
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Head OiTice [HDF §
Rajasthan State Pollution Control Board
4, Institutional Area, fhnjana Doongarl, Jaipur-302 DD4
Phone: 0141-51 54600.5159695

Reglstered
FlleNo ¢ F{HDF)/Ohibwara[Hurda)  1(1) 22 3-2024 /1 10620-1611
Order No:  2023-2034/HDF/ 9470 Drate: Pun 14 2023 3:32PM
Undd 1d = 11860
Type of pifluent Max. efficent Reeyrlod iy Pispased GIy of effuont
gensration il Er e nt TELjamd masde of disgesal
(KLD) {KLD) :
Dusimestie Sivnpe F{R.000 ML 210090
T be treated e STP and 1o be
il N plantataen and
hawtienituse witlin the Mactsry
premises
Tradle Effuent L BT 000 7RO HIL

S That the smurres of alr emissions  sleng  with  pollition  centedl  messdres and the  eilsxicn

stambirils for dhe prescrifed Eiameters shall b= a5 miler

Sources of Alr Emissionns Follutian Coneral Frqn'ﬂh:'d
R, Parameter Standard

Primary Crushor Nowl ADEGATE STACK
FTEOTHH) HEIGHT , Hajt Filtai,
WATER SPRAYERS,
WET SCELUBRER ,
WITH ADEQUHATE
STALE HEIGHT
Farticnlale 50 i
Matter .

l_'_vlhurz.-_l.'.-ﬁtshrr akel] ADEDUATE STACK
TOOTON HR HIEHGHT , g g,
WATHR SPHAYERS .
WET SCHUBRER .
WITH ADEQUATE
STACK HEIGHT
Partioyilbate L migiNm3
Moater

Fage Taf 11

51gnatu } arh!uacl
Flamm'! Eﬂ.ﬂ.




Head Office (HOF )

Rajasthan State Pollution Control Board

e — 4, Institurtional Area, [halang Doongarl, Jalpur-302Z 004
W FPhone: D141-515%600,5159695
Reglstersd
Fike My F[I‘[ﬂﬂfl]i:.i.hrmjIhuﬂtjfl[l}f‘lﬂ!l-iﬂﬂftﬁlg—lﬂi
Crater Mo i Iﬁilr'lﬂiﬁfﬂ.hl-'.-'ui'?ﬂ Traitie; Jaiy 14 20723 5:32PFM
Bair id
Serondary Crashes| ADEQUATE STACK
SHITON  HE] HEHGMT . Bag Filter,
WATEN SPRAYERS |
WET SCHITEBER |
WITH ADEQUATE
STACK HEIGHT
Particulate 150 mg/m3
Matrer
Twie DG Sety (SMW sach)( ACAISTIC EMCLOSURE
LOMW) ADEQUATE STACK
HEIHT )
Lo 150 g FmE
Partioelate 75 mp/ Nl
Blatter
i !'1.|;| npm
MNMHL T g i

& That the Hindusion 2nre Limited Hamprra ..l.,gul:!n Mines  Benellciation  Plant  plant
will edanply  with ithe  sapdands e prescribed  wlde MaEF nosifleation Moo GSR BIG{EF davml
Liith Movember, 2009 with respect o National Amblent Ajc Quabity Stamdands,

T Thac the Trade Effluett
mresribed . smder

Pagie 30t 11

the . Emgronvent  {Protectbon] At T9belnr
Water. The maki parameters for fepiilor monitoring shall b ss onder

shall be mrestesd before disposal S0 ax 1o conform to the sapdands
dizspesal  Intn  Inland  Surface
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Head Office (HDF )

e Rajasthan State Pollution Control Board
4, Insdtutional Area, lhalana Doongari, Jaipur-302 004
W’ Phone: 0141-5159600,5159695
Rogintared
Fllg Mo+ F{NDF) Bl wamHarda)) 00 1) 20233034 1621851 .
Drder Mo 2023204 HIF 370 Lie [ E.H lnem B4 ZO2T 3:320M
Lsde id = 11 1ki0
Parameters Staaards
Tuial Suspeoded Sndiis St du exewed 10 mygrl
N Between 5,5 g 0.0

Al amil {irease Nt fo enceed 10 mg'l

Agmeaical Sirrogen | us N §

Mt b e S0 my'l

Hitichemieal Unygen Demand {3 days gt 175073

Ml do wncevd] 30l

'['.ﬁ.t_!llrll Chsgen Demamd

St 1o exceed 250 madd

Mot i gieeed S0 nal

Mibrwbe (ua S0

A Thar ke Trade Effldent sall be trdgfed bBefors slispossd s as b0 condomm e seegdards
Indangd

preceribad whadar  the  Entimonment  (Protesmion)  Ace-1986 for  disposals s

Furfaoe Water . The maln parameters b peigubar msoddaing shall be as aidar

Plge 4ol 11

Signature Verified
Chiln Pl
o 0814 s T
ki oeh - Sl A1 vy

Loealita:
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Head Office (HDF }
Rajasthan State Pollution Control Board

4, Institutional Area, Jhalana Doongari, Jaipur-302 004
Phone: 0141-515%600,5159695

Registered
File Mo :  FIHOF) BhilwaralHurda) 101/ 20235024/ 1629- 1631 )
Drder Mot 2023-2024/HDE/9370 e, buei 14 2023 3:32FM
Uit bd o« 166
Farametars Standards
Total Suspended Salids Mot to excesd 1040 mg/
i Value Hetween 5.5 1o 9.0
Ol and Grease Mot b excesd 10 mg/fl
Riachemical Dxygen Demand (3 days a1 27°C) Wot voexceed 30 gl
Lirad | a5 Pl ) Nk tnoxceed i1 mg/)
Cadmelum § asCd § Mok to exceed 2.0 mgfl
Coppor [ usCu | Mot toexcmed 3.0 mg/sl
Finc [ a5 ¥n ) Mat Lo exceed 50 mg
Wbkt a5 Ni ) Mot o exeeed 3.0 mg/l
Cyamide [ as TN ) Mot o exceed 002 maf]
Fliaride [ as F Mol to ekceed 2.0 mg/]
Sulphide [ 835 ) Mot toexcesd 2.0 mefl
Iron a5 Fe ) Mot to exceed 3.0 mgsl
Chlurides Nut to exceed 1000 mg/]
immlna hivgen Demand Mot to exceed 250 mg/

G That this consent 1o operate £ walid for operatln of Lead ¥mc Ore . Boneficiaben
plant. of b5 MHNon Ton Fer Aspem cupicity, The industry bas too seek fresh  consent

to  establish  for any  change  In produci/by | prodoc ) processfeerdoe/oclivity had
modification /alteration.

10 That total capital iovestment a5 on 30092022 8s. per the CA certificate  submitted
by you is Rs 103564 (Lakh) which Includes the cost of Land, Buwilding, Pl &
Machioery and mizcellanesas asseis.

11 Thut fhe industry shall comply with all the copditlons of Edvirgnmentd Clearande
(EL.) sxued by the Ministry of Epovirenment, Forest &  Cliake  (Change [MoEELCC),
Guvernmest of lndia, vide lettérs no, -1 1015267 2008141 M} dated 11,12200%

Fage oo 11
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File' No :
OrderNo:  Z023-Z024/HDE/9370 Pate:  Jun 14 2023 3:32PM

Head Office (HDF )

Rajasthan State Pollution Control Beard
4, Institutional Area, Jhalana Doongari, Jaipur-302 004
Phome: 0141-5159600 515944895

Fegisterad
FHDF ehibwara{ Hurda)/1{ 1)/ 2023-2024/ 16391651

Uit Td 1 | RELLLH

i

11

14

15

l&

17

16

1%

21

I

Fo

4

That Hazardous Wadle @8 defined wsder schedule IV of Hazardous & others Waste
(Management. and Tranmsboumdary Movement] Holes, 2006vhall not be wsed py raw
material without abtaloking prior reglstracion & puthorizntion from the State Board.

That ivinl  water consumplon/requicement  Jor  lead  Zine Ore  Beoification  Plani
#hall not exceed 1o 3500 KLD which will be met from Banas Radial Welts,

That  indusiry shall comply with all the conditions of CEWA permission/NoC  lsped
by Contral Grownd Water Awithorlty, Ministry of Water respurce. Gove of India - vide
letter nu, 214 /2 /RI/MIN/2004 dated DBA4. 2022,

That water flow melers shall be provided and maintained ot all “suitable poinis o
measyre - quantity  of  water  recgived form HBanss oredial owells oand waier
consumption for different purposes. Record of the same shall be maintained un
daily hazis.

That wnit shall wreal ZISHLD domestl sewapge abl sewage  treatment  plant of 300
ELD capacity {for minds and bealification plant) that entire Irezted  sewage shall be
veissied  for plantation  ani horticulture  purpose  amd  unil  shall  sadntain eeto lhguid
dizrcharge outxide the premises

That the totsl guantity of trade eMuent shall not exceed from 16670 KLIL Out ol
16670 KLD |, TEODKLD will be pecycled/redsimed  from failing dam and  remaing
4870 KLD re@ined in the ailing dam,

That waste waler generated from imiling dem will be roused frecycled completely in
milll/ process,

That che Indusiry | shall take ubmost precaobtion o coater  seepage from @iling dam
and ensure complete recyele of seepage wiler In process only.

That the indusivy shall explore & carcy oul some scientific and technical study  with
reputed  experienced organization ino othe feld for catering ol seepage from  talling
dhan.

That the Eadusiry shall re-circulate the decanted  water from the  tiling - dan  and
shiall maintain ero Discharge Sthias rom galling dam.

That the effluent from the ore benefication planl shiall be treated o confiem o the
prescribed. standards and  the tailing Shirey  shall be  traniporied  through a  dosed
pipeline L the tailing dam,

That the industry shall maintpiy  the sabitity and  safety of fhe  fadiling dam  as

asssessed by CWPRS and NIRM

That no  waste water [domesic & ireide offident) will be discharged inside or
ovutside the fctory premises in fo a siream of well or sewer or on land In any  case
and gomplote 2een discharge stais shall e maintained

Papa-Gal 11
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Head OTice (HDE )

Rajasthan State Pollution Control Board
4, Institutional Area, |halans Doongari, Jalpur-302 004
Phone: 0141-5159600,515596%95

Registersd
FileNn @ F{HDF)/BhilwaraHurda)/101) /20232024 /16291631
Order No: 20232024 /HDF /9370 Dare: Jun 14 2023 3:32PM

Ut b 11060

25 That separate energy moter & bour metec shall be provided and  maintibsed 3t all
the uir pothition control measores. and  record of daily ranning hours of - palhation

_tontrol measuresand dally energy eonsumption shall be mabntained in It e

Zf That Fe the control of Pogitive emissien guldrﬂ.uu / cnde of progtice as issued by
CPCH will by Tolbosared.

I7 That the indusiry shall nialotaln stack of adeguate  holght &t erusher  and sl
pollution control measwres shall be  operated regulacly ood  eficienidy o uckieve
the preseribed emission standards as per condition na,4,

I8 That pdeqoate  infrastructure facllity  for  stock emission  monitoring . shall© be
malntained at the stick of crashers.

29 That stack of sdequate. beight as  per vorms. and  scoustiy  eadosure  shall be
imaintiined with two DG Sets of 5 MW EVA éach,

30 That unit shall provide permanent safe Infrastrocture fcility for stack  monitoring
with stack’ abtoched with Beo. BG set (5 MW each) within o mooth.The  unit  shall
deposi bank guaranies lur the sams immediately,

31 That no addittonal source of aic emision shall be installéd  withoot  prior conseat
from the State Boaril

32 Thatall the raw materials and products shall be stored in closed shieds.

33 That cemented opds  shall  be  provided and  maintiloed  propeely  inside  the
rrembses oo mdnimiee fagitive ll'.‘"I:I:IJ_:.IHII:I.I due o vehiodar imoveimsnt

“3 That water sprinkling and cleanlng of haul roads by vacoum clvaner shall ‘be done
rigularly to control the fugitive emisslons generated doe to vehicular movement,

35 Thar dust  suppression  svitem  shall be  mainimioed 1 minkinkie  fogitive  duit
emission v Lead Fine Ore banding ared & at vardoos transler points and closed
conveynr  bolty  shball be aved for the iransfer of material 1o reduce the  fogitive
emissions.,

36 That unjt  shall provide fAexible curtains vertically  abtached with  crusher hooze
shed{material [eeding hopper points] so ad po minlinize  escape of fnes o sddition
0 WILER SERTEY IOEsles Al Foeding hopper.

37 That the Induxtry “shall malpisin dust  dollection  ond  extraciion  system o contrel
fugltive dust emiasions ar all the ransfer points & Inading/unloading areas.

38 That regolar monitoring of ground water  particularly @6 respect b0 beavy  metals
shall be carvicd oul l-ljl' exiablishing adequate numbers of pelgcemetric well  arcand
tullimgg afmm,

3% That adequate arrangements shall be made o pvold Aow of polhdtants  along  with
rii water,
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Head Oifice [HDF §

S Rajasthan State Pollution Control Board
E 4, Institutional Area, Jhalana Doongard, Jaipur-302 004
W Phone: 0141-5159600,5159695
Repistersd
File Mo FIHDF )/ Bhilwara{Hurda}/ L{1)/2023-2024/ 16291631
‘OrderNo:  2023.2024/HDF/9370 f_lll-t'- Jun 14 2023 3:31FM
Unit 1d 1 11660

4iF That the indistry  shall arryoot  effluent  samplingfstack  monitoringfambilent  air
yuality  muoelioring  and  submil  guarterly  analysls  report frem ihe  State  Board
laborutary laboratiory. recognized by Mindstry ' of Environment. FPorests & - Cliouste
Change [MoEFELC), Govermment of Indis

+1 That ih.d“r.r:." shall comply  with the provisions: of Hazardoos Wasie [Managemont,
Hamdling and Toosboundary Movement] Rules,  2006& Mansdlactore, Storage  and
Import  of Hazardous  Chemicals Rulex, 1589 (as  potified  uader  Environment
[Protpction]  Act,  198&and record of dally Bazaedous  waste  generation  and i
dispaesal shall be mainiained,

42 That the precoutions/measures shall be fakhen for minimigstion of expodure (o the
workers Involved in hnudlfng,n'p_ru-qﬁ:_.‘lnl o the lead and lead bearing moterial,

43 That the unit chall periedically edamine thelr workers =0 beast once in year for lead
level Im blood as well as wrine. Persons with  higher lead  levels [greater than 480
pgfdl) should be shifted Immediately o nen-lesd. activity arcas  and  given  special
melical treatment il the lead levels tome back to acceplable level,

44 That the industey shall install and  maintain adequately  designed  rain  warer
harvesting structare for recharge of ground water in aod around the area.

45 Thot the plontition of local species fn the 33% of ot area of the project shall he
arried out & maintained,

4 That the industry shall get policy renewed from time o dme under Poblic Liabilicy
Insurance Act (PLIAJ and submit ity copy e the Board

47 That the industry, shall obisin  Environmentsl  Clearonce from  competent  suthority
undor ElA Motificamon  dated 14092006 hefare esmblisiing any sich  aclivity  which
attracts Environmental clearance andesr ELA Notflcation dated 14092006,

48 Thst onit shall -sobmit time boond  preposal alemg with Bank poarantec{i0 % of
fwkl cost o dry iniling  Fecility] within one menth,  for instellation of dry  eiling
facilify instead of simple charge of waste watar and tallings inoo taillog dan,

44 That unit shall ensure  check and restore ambient air  quility, mositoring  machioes
as  per  CAAQDME  protocel and I reduired may be pl.tn.'h.a.-in_ proper.  CAADMS
machinery setup amnd enswe | online  conoectivity with BSPEE Server  and  submit
evidence. based complisncee. o the State Board within a perod of one  mosth, Thar
unit shall deporit Bank Guarantse for the sama lomediately.

50 That the [Industry shall submit the gquarterly complismce roport of all the above
coraditicns bo the $tate Board.
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Head Dffice (HDF )
Rajasthan State Pollution Control Board

o 4, Institutional Area. |halana Doongari, jaipur-302 004
W Phome: 0141-5159600,5159695
Registered
FileNo 1 F{HDF)/Bhllwarn [Hurda)/ 11)/ 202920247 16291491
ﬂl"l*'Er "ﬂ! iuszanJ_!HnF#na?ﬂ Unll:: IIIII 142023 2:32PFM
Wby §d 1 110
31 That unit shall install PTE cwmera and Online flaw  meter with the Tailing dam . infet

52

53

=L

&7

g

59

L

and tailing dam  ceuse line, within ooe mooth, =0 85" 0 ensure  complete  rease of
wWhdle wiater in  accordance  wlth  water  balace  sobmitfed  Thai sl shsll  deposii
Hank Guarantees (100 of totl ecosp of PTE camera  and online  few  moter)
i'runm-;li.hl_gly. )

That PTE cameras should be installed at the liestions (0 cover enbife srea of Eiling
dam.

Thai wnil shall complete the work related iu roplacement  of n-mulu.z.].- ludder b sufe
monitoring  infrastrveture  monitoring  facility  for the  stock  sitached with  Primacy
Crusher-New [(750TPH} within one month -band  submit the ovideoce  based - report oo
the State Boand, That unit shall deposit Bank Guarantee for the same immediately.

That unit shall eomply  with &l the  provisions  of  MSHIC Rules, 1989 and amended
s and also with PLI Ak, 1L

That wriit  shall  expedite complethss  of  Hydro  geological  survey  and  isplople
amatlysis stusdy,

Thar, potwithsianding  anytfiing  provided  hereinabove,  the ‘Swis  Baard ahall  have the
power amd  reserves s cight. ad eonlained  under Sectdon ZT(Z] of the Water Act and
wnder Bection ZH6) of the Alr Act . to review anyoou . o Gl af el condions  impoded
furiw in abeve and o make such udation a8 3 desms @0 for the porposs of Alr Act &
Water Act

Thar the grant of  this-Coogent bo Opgrere - 0§ besusd Fromr  the environmentl  Gnghe oy,
and diess iy ahadde . dhe  oprolect propovest P e othor . slsbutory  obligaions
presoobed  sinder @ay  ddeer  lewe der iy ether instreiment in foree. The  sobe ospd poephers
regpangibility. 1o comply with the conditions lald  diewn I sl other Eiws for the dmebsing
in forue, reats with Uhe ndhistey) onitf project progonsmt.

Thut the grant of fhis Consent b Opérate shall not, in ooy way, sdversely  affect or
propardize  the eyl prococding of aop,  itieted - oo the cpast - or dhar  could be  Cineiiaed
againt yad by the State Boprd for vielatdos ol thie provigions of the Water Act and Alr At or
the Huilia msde thervunder.

That  ihe Propect Proponemt  sholl  conily . with  provisions of e Basnste  [Makageoment)
Rioheh; 2005 and  prsipd  that  deowaste  generated by thesd s chabiolized  through  collection
ceming  or o deater ol outhosiesd)  producer  or dismanglier or  redycler e through  diestpnained
b Bk service parosd e of twe preocherer bn Fursrodwel o bag iliar e Paaicebaw

That the Project Proponent  shall malotnin vecord  of  cownate generated by dhem B Fofip-Z
ard ke saeli records available for scratiny by tid Baarid,

uge vl 17

Valid Banlﬂ:il'l:lu_n plant CTO
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Promexuse XXXV

Green Cover Assessment

For Rampura Mine, Agucha of Hindustan Zinc Limited
located in Rajasthan
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This report is the outcome of the study conducted at
SRAAL, Jodhpur, Rajasthan.
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Preface

State Remote Sepsing Application Centre (SRSAC) of the Department of Science &
Technology, Government of Rajasthan, endeavours to make the best possible use of remate
sensing and Geographlc Information System I:GIEIi technologies towards fostering sustainable
development in Rajasthan.

In Rajasthan, the remote sensing activities started with the astablishment of Aerial Photo
Interpretation Laboratory (APIL) In 1979 as-a part of the centrally sponsored Desert
Development programme, to assist soil and water conservation planning in the State, under
State Agriculture Department. Later on, in 1985 looking to the multi-disciplinary utilities of
Remaote Sensing technology, the laboratory was transferred to the State Department of
Science and Technology and renamed as State Remote Sensing Application Centre {SRSAC),
SRSAC functions to fulfil the following objectives:

»  Toregularly penerate s databank consisting of temporal and spatial databases.

* Togenerate information systems for natural resources.

* To ipteract with various user agencies for the formulation and implementation of
developmental planning, uslr!g_ remote sensing technigque.

* To endertake short term and long term experimental and operational remote sensing
studies for varlous natural resources, Infrastructure, and urban planning.

« To collaboratefinteract with national-level remote sensing institutes like National
Remote Seénsing Centre [MRSC), Hyderabad, Space Agpplication Cenatre (SAC),
Ahmedabad, Regional Remote Sensing Centres (RRSC's) to carry out joint projects.

= To popularize remata SEN5INg amd G115 by CrEanizing training-
coursesworkshops/seminars: for “differént state user departments; technocrats,
students, etc,

The Centre has been catering to the natural resource survey, rn::inlt{:rir_\g and planning needs
of the State since past more than three decades. Assistance js regularly provided to the user
departments in the State for planning the development activithes using Remote Sensing and
GIS technigues. The Centre has long been collaborating with Indian Space Research
Organisation (1580, Department of Space, Govt. of India for executing state level projects

using space-based information support.

=



Four major categories of praojects being carrled out at SRSAC are:

1. Generating numerous geospatial layers for information support
Building notural resources information system, Lond-use & land-cover (LULC) mopoing,
crop.ooreage estimation, surficial waterbodies mapping; groundwater guality mapping,
wostelond mapping, lond-degrodation mopping, wetland mapping, forest  blocks
mapping. geomarphological & lindaments mapping, infrostructural mapping, codastrol
mopping, odministrative boundories demorcotion

2, Planning various natural resources management and development planning activities
Supporting decentralized rural development planning, forecasting agricultura! outputs,
Panchoyat Samitl wise master-plon of water-harvesting-structure sites, il grevention
studies-in Pushkar Loke, conservation planning of Jodhpur lift conal

3. Maonitoring the landscape through change detection activities
Watersheds mnnﬁfﬂn"n_g, waterbadiés monitering, river-flow chonge analysis, monitgring
the crop-residue-burning, eco-sensitive rane monitoring, LULC chonge detaction around
mining aregs, woesteland change onalysis, forest cover change analysis, encroachment
studies, industriol green cover assessment

4. Capaocity building of the user departments / studeénts / common man
Organizing troiningsfcoursesworkshoss/seminars, preparing otloses such os Resource
Atips of Rojosthan, Ground Water Atlos of Rajaosthan, Watershed Atlas of Rajasthan,
Ayurvedic Medicinal Plonts Atlas of Rajasthan, Soil Resource Atlas or Rojdsthan, exclusive

workshops for spatial empowerment of Panchayati Ral Institutions

The Centra aims to mave forward from information support towards decision supgort for
sustainable development and management of natural resources along with infrastricture

development and wrban planning through the application of remote sensing and GI5

technﬁlu,g'g.r.

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 GI5 technologies.

|4
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1. Introduction
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Hindustan Zfinc, a Vedanta Group Company, is ane of the world's largest and india’s enly
integrated praducer of Zinc-Lead and Silver. The Company has its headguarters at Udaipur in
the State of Rajasthan where it has its Zinc-Lead mines and smelting complexes, Hindustan
dinc is self-sufficent in power with captive thermal power plants and has ventured into
Ereen energy by setting upwind power plants. The Company is ranked 1st In Asia-Pacific and
plobaity 5th in Dow Jones Sustainability Index in- 2021 amorigst Miring & Metal companies.
Hindustan finc is a certified Water Positive Company and |5 the only Indian company to be

recognized:at the SE&P Global Platts iétal Award J02Z,

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

its overarching long-term goal of creating positive impacts across the value chain,

Green cover Is 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 appropriate
green cover |s maintained, As per the Ministry of Environment, Forest and Climate Change
(MoEFCC), Gevernment of India, gréen belt i to be developed and maintained 1o minimize
the impact duee to air pollution and noise pollution in the environment. & minimum of 33% of

the area is to be kept for green belt development.
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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

e _= == —r = —_— = = 2 _m-m - = — e — s m o

The study area for the report presentad here |s Rampura Mine, Agucha located in Bhilwara

Districtof Rajasthan.
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Figure 1: Study area
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4. Datasets used

4.1 Satellite data

The green cover analysis was performed on Copernleus Sentinet-2 surface reflectance {Loavel-
23] data of date ranging from 1" November 2021 to 10" November 2021 (Figure 2). During
the analysis, six bands were utilized, namely, Blue, Green, Red, Neéar-infrared, Shortwave
Infrared-1 and Shortwave Infrared-2 (band numbers 2, 3; 4, 8 11 and 120 The spatial
resolution of the bands 2, 3,4 and 8 was of the order 10 m, while for bands 11 and 12, it was
20 m; Additionally, IRS-Cartosat-2E satellite image dataset of spatial resolution 065 m

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




4.2 Field data

Field visit was conducted in the month of 20" April 2023, wherein, geo-tagged fiald
photographs were acquired in order to support the ground truth requirements during the

analysis. A few of the ground truth photographs are shiown in Anpexure 1.

5. Methodology

— e o
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The study consisted of the following steps in the methodalesy (Figure 3):

Medizan Santinel-2 imagery of Very High-

Mow 2021 Resolution
Satellite Imagery

Geo-tagged field
photographs

Graund truth points dataset

SWM Supervised Classification to arrive at
Dense vegetation,
Sparse vegetation and
o vegetation

B Accuracy Assessment

Figure 3: Overall methodology

1. Designing the classification scheme: A three-class classification schema was
designed that consisted of (i) dense green-cover, (i) sparse green-cover [/ new

plantation and (iif) other classas,

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

the Copernicus Sentinel-2 satellite image compuosite was prepared for the purpose of

g%



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

of November 2021 due to the following reasons,

* For the month of November, the agricultural cropped regions.show a low/nil

value of NDVI as during this period, Kharif crops aré mostly harvested and

Rabicropsare not grown 1o the stage where vegetation is:significant.

o \egetation detected in this month imagery Is inclusive of both = permanent

and seasonal vegetation.

* Preparing 3 ground truth points dataset: & set of ground truth points was the prime
reguisite for validating the results-of the study. The ground truth information was
carefully compiled from various data sources, such as field photographs, drone-based
images and wvery high-resolution satellite imagery. Fleld visit was conducted for
coliecting geotagged field photographs. Very high-resolution satéliite data from
Cartpsat-2 series of sateflites was procured from NRSC Data Centre of Indian Space
Research arganization (ISRO). This highly detailed satellite 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 paints was used for
training the classifier model, while the other part (about 30%) of the total ground
truth polnts was utilized while performing the accuracy assessment. The training

dataset was used to sample the input Sentinel-2 sateliite imagery.
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Figure 4: Ground truth dataset comprising o total of 169 points distributed across the study areg

Classification using the Support Vector Machine (SVM) classifier: The SYM classifier
was used for the gréen cover analysis. The details of this classifier can be found in Pal
and Mather (2005), SVM classifier was trained using the above sampled training
dataset. Using the trained SVM classifier m:_:;ui:!ei. the unlf:nuwn ph:éls from the
Sentinel-2 satellite imagery were classifisd. The autput classified image was testad
for the accuracy of clagsification using the testing ground truth dataset. Kappa

atcuracy of assessment was determined. Class-wise area statistics were determined,
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6. Results and Discussion

The resultant.classifled image |5 as shown In Figure 5, The result was tested for the accuracy

using an independént set of testing ground truth dataset as mentioned In the previous

cection.

5%



TELIOCN
1

2RS0T L e FSETOIN 2561730
i ] L

JETACIRN
]

[ %':'_I,.IJ‘E Ti‘q::lt]“'E T4 "ul WrE T.i.'iIE‘EI'E - ;I.'-ﬁ!l'l'.l:l'l? 'F-i-'d-:l'l}'E
Green-cover Assessment & z
Rampura Agucha Mine, (Bhilwara) -?v

i TR
O Prw b 10 ey FOE

1 Kilemeters |

f:;hlu il

" | Al
e T e L ey
W

4 e

Legend
= Lamriimiare
E Study Area
Assesament Result (33.40%)
[ ETTRRERC
BN spars (10855
Citwrs (66 S0%)

J Shnim 3 AgebeidBen Caries JEHEAL ) Bl

L]
F3AT0N

I
e

L
SN

L]
b Lo g

L] L] L L

e el

ST

Figure 5: Assessment results




TEANIE
i

?l'i:’l]"E ?4'¥'|;'3‘T'E T"'i.FEIT 74"5;'3['1:

'."i-‘-H.':I'I“?'E

b g

N

P b
i

25T
(]

Green-cover Assessment

| Delend Fass:
01 b e 10 e S50

1 Kilometsrs L

Rampura Agucha Ming, (Bhiwara)

" S CHET

Legend
& FerBont
& | aewamad

- T R

Asaprssment Resull {313.40%)
- Dwrvet (13, 56%)
m Stiaram (1005 |

Cihaes (0059

:

Saie Hemate Eenpog Anpdcmon Cente | BRSACH, Jodnpwr

'.'5‘5:“"-IN

RIS

Fogah g

1 ]
255l 30"N

Pt Ui ]

P AT

|

1] L) 1]
Figure 6: Tree Count Pillar Points

|



Table 2: Results
I Area
Total Green Total Green
5. No, Category - Cowar
Hectares | Percentoge Ares (Ha:) "
I | Dense 133.06 1356
340,16 Ha. 33.40 %
1 Sparse 20210 1585
3. Othiers 67800 BB.5% l
Total Area 1018.16 ]
Table 2: Tree Count Dense
| Site Arga Type Trae .50 Average [1+2+313) Tree inl Ha.
__Ha)
1 Dense: 1380
2 Dense 1703 5053/3 = 1684.33 1684.33% 2 = 3368.67
3 Densa 1370 |
| Total Count 5053 Total Countin1Ha. | 3369 [Rounding off}
Table 3: Tree Count Sporse
Site Area Type Tree (.50 Average (1+42+3/3) Tree in 1 Ha.
Ha}
1| Sparse 734 .
2 Sparse 530 1:::333_ SB6.33% 2= 113267
3 Sparse | 435
Total Count i 1699 Total Countin 1l Ha, 1133 [Rounding off)
Table 4; Tree Count Study Area
i Total
Area Trees
5, No. Category {Approx.)
I
Hectares Tree Colint il
1 Botia 1 58 13B.06X2047 = 4,65,124
6,594, 103
2, — | 1 1133 202.10%1133 =2, 28,979




7. Conclusion

Green cover area estimation was carried out using Sentinel-2 Image of date range from 1" 1o
10" of November 2021 with Cartosat-2E satellite imagery of Feb 2022 as reference. The
analysis” was also supported by the field-bazed ground truth information. Supdrvised
learning-based image classification approach was adopted for classifying the input Sentined-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 triath dataset,
As. per the results, as on 10" November 2021, the total green cover area within the

boundaries of Rampura Mine, Agucha was calculated tobe 3340 %oof the total area.
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High Resoclution Satellite View
Agucha Zinc Colony

Figure 7 Layout Plan Agucha Zinc Colony



9. Annexure-1: Field Photographs
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10, Flora of Rampura MIHE
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Figure 8 Floro Of Rampuwre Mine

VHE



11. Annexure-2: Details of Plantations

Azadirachta Indica
Saraca Indica

Plumeria Pudica
Hyophorbe Lagenicaulis
Hibiscus Rosa-5inensis
Cascabela Thevetia
Dalbergia Sissoo

Ficus Benjamina
Millettia Pinnata
Cyeas Revoluta
Delonix Fegia

Phoenks Dactylifera
Alstonia Scholaris
Argucaria Columnaris
Acacia Nilotica

Merium Indicum
Psidium Guajava

Terminalia Arjsuna




