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Hindustan Zinc Limited
Kayad Mine, Ajmer

Name of the proiect: Kayad l-ead- zina Underground Mine, M/S Hindustan Zinc Limited, Village kayad,
Distt. Ajmer, Rajasthan,

Environmental Clearance l€tter no: J-l1015/47/2012iA.ll (M) dated 5th Feb,2018.
Period of com rt: October -2022 to March 2023

S.no A. Specifi. Conditions Compliance Status
1 Environmental Clearance is Granted Subject to Under

Hon'bleSupreme CourtJudgment Date 02.08.2017
Noted

2 Environmental Clearancc is Granted Subject to Final

Outcome of Hon'ble Supreme Court of lndia, Hon'blc
High Court of Rajasthan and othcr Court of Law, f any, as

May be Applicable to this project .

Noted

3 This Environmcntal Cearance s sublect to obtaining
Requisite NBWL Clearance from thc Standing Committee
of National Board for W ldlifc, f any, Appl cable for this
Mining Projcct

Not Applicab e

4 No Mining Activities Will be Allowed in Forest area, if any,
for which the Forest Clearance is not Available.

5 This Project Shal obtain Conscnt to Operate Jrorn the
State Pollution Control Board, Rajasthan and cffectively
mp cment al the Conditions Stipulated thereln-

Consent to Operate was
granted by Rajasthan State
Pollution Control Board Vide lr
no,
F(Mines)/Ajmer(Ajmer)/303(1)

/2017-2018 / 9550 - 9ss4 dated
1.7.02.2O7a valid till
31.01.2023.
F{Mines)/Ajme(Ajmer)/303(1)
/2017 2o7a/55s9-ss63 dated
06/07/2023 and valid till
37.07.2028
Annexure -VI(A&B)

All the conditions are being
implemented effectively.

6 The Proponent should install online Ambient Air quality
Monitoring System and there should be system for
display of digital AAq data within 03 months at least at
three locations as per wind direction. Online provisions
of pH and Turbidity meters at discharge points of STp and
ETP and also at water storage pond in the mining area
may be made; Project Proponent should display the

Online Ambient Air Quality
Monitoring system installed
and AAQ data dieital displayed
outside gate.
pH and Turbidity meters at
discharge point of STP and at a

water storage pond in mining
area installed and resultresult di ly n front of thc main cate of the mrnc sitc

Environment Clearance Compliance Report: -

No forcst involved in mine lease

area.



digitally displayed. Annexure-
Vlll, No ETP at Kayad Mine .

7 The Project Proponent has to take care of gullies formed
on slopes. Dump mass should be consolidated with
proper filling/leveling wlth the help of dozer/compactors.
The report on slope and stability monitoring should be
sent to MoEF & CC and its Regional office every six-
month.

Waste generated from Mining
operations is being reused for
back filline. No waste is

accumulated at site.

8 The reclamation at waste dump sites shall be ecologically
sustainable. Scientific reclamation has been followed.
The local species may be encouraged and species are so
chosen that the slope, bottom of the dumps and top of
the dumps are able to sustain these species. The aspect
ofthe dump is also a factor which regulates some climatic
parameters and allows only species adapted to that
micro climate. This may be recommended to be studied
by hiring Expert Ecology Group.

Waste generated from Mining
operations is being rcuscd for
back filling. No waste is

accumulated at sile.

9 There is need for regular monitoring of invertebrates and
aquatic life of water bodies including the reservoir
located close to the mining lease to establish that fish and
other animals including the water is not'contaminated
with heavy metal. There could be a research on "bio
accumulation of heavy metals in invertebrates" to
completely cstablish that there is no lrrpact of mining

Study get done from M/s NEERI

Nagpur and Report submitted.
Annexure -Vll

A specialized lnstitution may be hired to carry out
ecological survey on the plant species to evaluate their
growth in terms of stunted, deformed and seed viability.
The sensitive species and indicator species to heavy
metal pollution may be screened out and plantatjon
accordingly designed. Similarly, uptake of Zinc, Cadmium
and lead etc. by crops and vegetables grown in the crop
lands around the mining lease may be studied. Bottom
sediment analysis of ponds, wells and Rivers to ascertain
the lcve of accumulation of hcavy metal may be done

Study get done from specialized
lnstitution M/s National
Environmental Engineering
Research lnstitute (NEERI),

Nagpur and Report submitted.

The Proponent shal conduct an Occupational heaLh
study with respcct to the pressure impact on ear drums
as person goes underground and implemcft the
recommendations.

Occupational health study with
respect to the pressure impact
on ear drums as person goes

underground conducted
inhouse as well as from l\//s
Sure Safety. Report submitted.

12 Project Proponent shall carry out vibration studies well
before approaching any such habitats or other buildings
to evaluate the zone of influence and impact of blasting
on the neighborhood. Within 500 meters of such sites
vulnerable to blasti vibrations avoidance of use of

Blastjng being carried out
during day time only and the
vibration study is being done
regularly by M/s CtM FR,

Dhanbad. Annexure-XV

10.

11.
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16

15

No secondary blasting beinil
carried out at s te.

Mine hau road ls belng wetted
through watcr tankers fltted with
sprinklers. Annexure x No
Permancnt water sprill kle r.

Belt conveyor at CRF ls fuly
covered to avo d a r borne dust.
Ensured effectlve sprlnkllng
system to suppress fugtvc dust

Thc Project Proponent reported that therc a.e seven
SchedLrle 1 spcclcs v,. Peafow (Pavo crlstatus), Osprey

{P.rndion haiaetus), lawny cagc (Aqula rapax), Crested
honey buzzard (Pernisptilorhynchus), Shikra {Accipiter
badius), Lcopard (Pantherapardus), ndian pangolin {Manls
crass taudata) in the study area. The PP shall lmplement the
Conservation p an and enhance the budSet for
imp ementatlon ol Conservatlon P an for Sched ulc I S pecic and
a so ln.rease ihc budget for p aftatlon/green deve opment
TheProponentsha lmpementtheW dllfe Conservation P an

a on8 with thc funds so a ocated with consultrtion of Chlcf
Wild Ljfe Wa rden of thc State Govt. A copy of action pla n sha

be submtted to thc Mlnlslrv ot Fnvironment, Forest and
C imatc Changc and its Regiona Offl.e, Lucknow and thc Chiei
Wild Life Warden of thc State Govt.
Proponcnt shal carry out monitoring ot 0ad in the blood
sampes of thc empoyees and the vl agers n the areas
surrounding thc minc in the r sched u e of hea th chcck up. The
nearby watcr bodi€s sha be monitored evcry slx months and
rcpon submitted to Reglona office of the MotFCC to ascertain

Action p an a ong with lts
lmplementatlon status report
being submittcd to RO N/IOEF & CC

& Chief wiid ifc wardef oi State

Lead n the b ood samples of the
employees..rried out d uring thelr
PME and vl lagers are monitored.
Water samples ana ysls of nearby
watcr bod1]s carrled out reguLarly

and report subrnitted.

The mon torifg of PM2.5 ln the vehlce emisslon shal bc
conducted to mprove the mine ,.nvlronment .nd report
submitted lo the llegiona Office of the MotFCC.

11 Bcing mp emented

13.

exp osives .nd adoption of ailernative means of mlneral
oxtraction. A provision for monitoring of each blast
shouid be made so that thc lmpact of blast ng on nearby
habitatlon and dwc ling units could be asccrtaincd. I he

covenant of lease deed under Rule 31 of MCR 1960
provides that no mining operatlons shall be carr ed out
w th in 50 meters of pu b lic works su ch as pu b ic roads and
build ngs or nhabited s tes except with the prlor
permission from the Competent Author tV.

Mdln hauldge road in the mine should bc prcvidCd with
pcrmancnl watcr sprinklers and other roads should be
regu ar y wetted wiih watcr tankcrs littcd wlth sprink ers. The
matcr a transfcr points should lnvaria b y be provlded wlth 8ag
ll1e.s and or dry foBBinB system. llelt conveyors shou d bc
fLrl y cov.-red to avold a r born{r dust; Use of -"ffectlve sprink er
systern to suppress fuglllve drn on ha!l roads and other
transPort roads sh. be cn5ured,

mp ernentatlon ofAction P an on the lssues raised during thc
Publi. Hearing shall be ensured The Project proponcnt sha l

The mon toring oi PM2.5 in

ambient alr near vehicular
movemenl ls conducled but fot
ab e to monitor PM 2 5 in

vehlcu ar emission duc
un.vai abillty of techno ogy/

Conservation pla n has becn
dcvc opcd fo. Schedu e 1 name y
Peafow (Pavo cristatus) and hds

been approved by the additiona
Principa Chief Conservatlon of
Forest and Chief wildllfe warden
laipur, Rajasthan and

mP enrented the same.

:rpd, L d-e to ledd coltamiTar on. -



































 
 

 

 
 
 
 
               Mechanism for addressing Environmental Issues 
 

HZL has a Health Safety and Environment Policy, given below, signed by its CEO and forms the 
guidelines for the entire organization. A well laid mechanism is implemented uniformly across 
all units of HZL for the implementation of the policy.  
 
All operating uints of Hindustan Zinc Limited are certified for ISO-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 
maintenance officers of the unit. The system has a well laid documented 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 concern is escalated to different level right up to the Board of 
the company and also the shareholders of the company in the general body meetings. 

 
The compliances to Environment Clearance and all environmental licenses are 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 CEO of the company, oversees all sustainability issues including Environment, Safety and 
Health and also reviewing any policy matters.  

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

CSIR-Central Institute of Mining and Fuel Research
(Council of Scientific & Industrial Research)

Barwa Road, Dhanbad 826 001

REPORT ON

[STUDY PERIOD OCTOBER 01, 2022 to MARCH 31, 2023]

Study and advice for optimization of blast design parameters at 
Kayad underground mine of Hindustan Zinc Limited for the 
safety and stability of surface structures/dwelling of Kayad 
village and subsequent continuous monitoring of vibration for 
their long-term stability

PROJECT NO.: SSP/670/2022-23                  MAY 2023
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Introduction

Executive (Commercial), Hindustan Zinc Limited approached the Director, CSIR-Central 
Institute of Mining and Fuel Research, Dhanbad, vide PO No.: 3349794341 / 5100032603 
dated 07.02.2022 for a scientific study and advice for optimization of blast design parameters 
at Kayad underground mine, Ajmer of M/s Hindustan Zinc Limited, Rajasthan, India with 
reference to control blast induced vibration within safe limits at Kayad village, surface 
structures and underground openings of the of the mine.

Rock Excavation Engineering Division Group (Erstwhile Blasting Department) of CSIR-
CIMFR conducted 972 blasts at different locations for development drives, slot raises and ring
during October 01, 2022 to March 31, 2023. The stopes include S1_OD1, S200Acess, N400 
NOD, N50 875, S200 HWD, N400 NOD UH, N875 DH, N400, N795, N25 X 930, N50 
875, S 375, N50 X975, N795, N25 X 930, N95 X 775, N95 X 705, N25 X 940, N25 X 975, &
SL1-445 etc. Altogether 1942 vibration data were recorded for these blasts. Out of 1942
recorded vibration data, the instrument has not triggered for 1617 instances of ground vibration. 
In this case, the vibration level was below the pre-set level of the seismograph i.e. 0.5 mm/s.
The vibrations were recorded at different locations in the mine premises area and in the 
periphery of the mine and in the Kayad village. The radial distances of blast vibration 
monitoring point from the blasting face were in the range of 200 m to 837 m. The depth of 
cover of the blasting locations varied between 41 m and 461 m. All the blasts were initiated 
with electronic delay detonators and with Nonel delay detonators in order to avoid nuisance to 
the inhabitants of the Kayad village. The report contains the results of the study, analyses of 
data, discussions, conclusions, and recommendation for safe and efficient blasting operations.
Figure 1. depict the number of blasts (month wise) conducted at Kayad mine during 01.10.2022 
to 31.03.2023.

Figure 1. No. of blasts conducted at Kayad UG mine, HZL from 01.10.2022 to 31.03.2022.

207

126

157

122
139

221

Oct-22 Nov-22 Dec-22 Jan-23 Feb-23 Mar-23

Total 972 No. of blasts conducted at Kayad UG mine, HZL during 
01.10.2022 to 31.03.2023
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Instrumentations

Blast induced vibrations were monitored by seismographs namely MiniMate Plus and
MiniMate Blaster (Made in Canada by M/s Instantel Inc.). MiniMate plus is eight as well as 
four channel seismographs provided with two/one tri-axial transducer(s) for monitoring 
vibration (in mm/s) and two/one channel(s) for monitoring air over-pressure/noise in dB(L). 
MiniMate Blaster is four channel seismographs provided with one tri-axial transducer for 
monitoring vibration (in mm/s) and one channel for monitoring of air over-pressure/noise in 
dB (L). All the seismographs record vibration in three directions i.e., Longitudinal (L), Vertical 
(V) and Transverse (T). They also record dominant peak frequency of vibration and compute 
the peak vector sum of the vibration.

DGMS Vibration standard to prevent damage of surface structures

Peak particle velocity has been globally used in practice for assessment of blast-induced 

damage to structures. Different countries adopt different standards depending on their type of 

industrial/residential buildings. In India, presently DGMS technical circular 7 of 1997 is 

considered as vibration standard for the safety of surface structures in mining areas. The DGMS 

standard is given in Table 1.

Table 1. DGMS technical circular 7 of 1997 concerning to blast vibration standard, in mm/s 
for the safety of surface structures.

Type of structure Dominant excitation frequency, Hz
8 Hz 8-25 Hz 25 Hz

(A) Buildings/structures not belong to the owner
1. Domestic houses/structures 
    (Kuchcha, brick & cement)

5 10 15

2. Industrial buildings 10 20 25
3. Objects of historical importance and 
sensitive      structures

2 5 10

(B) Buildings belonging to owner with limited span of life
1. Domestic houses/structures 10 15 25
2. Industrial buildings 15 25 50

Blast vibration monitoring

Blast vibration monitoring locations were finalised in consultation with mine officials. 

Seismographs were placed at two to three locations. One seismograph was placed at the mine 

boundary near the important/concerned houses/structures of the Kayad village particularly near 

Sultan house/Regar house and other near the Administrative building/CRF Plant of Kayad 

Mine. The maximum vibration recorded was 13.4 mm/s with dominant peak frequency of 69.5

Hz at Mine boundary near Sultan House. In the same blast vibration recorded at Admin building 

of Kayad mine was 1.032 mm/s with dominant peak frequency of 60.13 Hz. The blast wave 
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recorded at Admin building of Kayad mine due to blast conducted at S425 UR R-10 on 

16.10.2022 (PPV- 2.865 mm/s) is presented in Figure 2. The Fast Fourier Transform (FFT) 

analyses of frequency of vibration (as mention in Figure 2) is shown in Figure 3. The blast 

wave recorded on 05.12.2022 (PPV - 4.269 mm/s) at mine boundary near house of Mr. Sultan 

Ahmad due to blast conducted at N400 DD2 is depicted in Figure 4 and its Fast Fourier 

Transform (FFT) analyses of frequency of vibration is presented in Figure 5. Blast time history 

recorded on 25.02.2023 (PPV- 13.4 mm/s) near Regar house of Kayad village due to blast 

conducted at N400mrl Stope UH R-1 is depicted in Figure 6 and its Fast Fourier Transform 

(FFT) analyses of frequency of vibration is presented in Figure 7.  It is evident from the figures 

that concentration of vibration energy was lie in the range of 25.0 100 Hz i.e. in high 

frequency zone (>25 Hz). 

Figure 2. Blast time history recorded on 16.10.2022 at Admin building of Kayad mine.

Figure 3. The FFT analyses of frequency of vibration (as mention in Figure 2) 
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Figure 4. Blast time history recorded on 05.12.2022 at mine boundary near house of Mr. Sultan 
Ahmad.

Figure 5. The FFT analyses of frequency of vibration (as mention in Figure 4).

Figure 6. Blast time history recorded on 25.02.2023 near Regar house of Kayad village.
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Figure 7. The FFT analyses of frequency of vibration (as mention in Figure 6).

The vibration data recorded due to the blast conducted at Kayad UG Mine during October 01, 

2022- March 31, 2023 were analysed. The recorded peak particle velocity (PPV) data were in 

the range of 0.508 mm/s to 13.4 mm/s.  The threshold velocity of vibration as per the DGMS 

standard is 15 mm/s for Kayad UG Mine considering the dominant frequency range of more 

than 25 HZ. Figure 8 depicts the plot of recorded vibration data with their corresponding 

dominant peak frequency. The view of different vibration monitoring locations in the periphery 

of the mine is shown in Photograph 1.

Figure 8. Blast vibration data recorded vibration in the periphery of Kayad UG Mine.  
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Photograph 1. Monitoring of blast induced ground vibration at different locations in the 
periphery of Kayad UG mine.

Conclusions and recommendations

Altogether, 972 blasts were conducted for underground development face, slot raise and 
Ring blasts at different locations of the mine during October 01, 2022 - March 31, 2023. 
Attempt were made to record 1942 vibration data, out of which 1617 vibration data were 
below the pre-trigger level of seismograph i.e., 0.5 mm/s. 

The recorded blast induced ground vibration data were in the range of 0.508 mm/s to 
13.4 mm/s. The radial distances of blast vibration monitoring point from the blasting face 
were in the range of 200 to 837 m.

  The maximum vibration recorded was 13.4 mm/s with dominant peak frequency of 69.5
Hz at Mine Boundary near Sultan House. In the same blast vibration recorded at Admin 
building of Kayad mine was 1.032 mm/s with dominant peak frequency of 60.13 Hz.

    The recorded dominant peak frequencies of vibration were in the range of 25.0 100 Hz. 
Hence, the safe limit of ground vibration (PPV) for the safety of houses and other 
structures at Kayad village has been taken as 15 mm/s as per the DGMS standard. The 
recorded vibration levels in the Kayad village due to blasting at Kayad mine were well 
within the safe limits.

There is no danger of damage to the existing houses/structures of Kayad village from the 
blasting operations being carried out in underground development, raise and ring blasts 
of South and North section of Kayad underground mine. 
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