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HINDUSTAN ZINC LIMITED Annexure I (1/3) 

KAYAD MINE 

PIEZOMETER WATER ANALYSIS REPORT 
P-1 P-2 P-3 

Jun-22 Sep-22 

7.52 6.85 

P-5 
Jun-22 Sep-22 

8.32 
530.61 

|BDL BDL 0.4 BDL 
482.12 440.29 

1755 1602 
BDL 
155.8 

P-4 

Parameters 
pH 
HardnesSS 

Jun-22 Sep-22 
8.09 6.81 8.14 6.9 

1588.24 1528.3| 1372.55| 1169.81 872.55 622.64 529.41 489.8 

Jun-22 Sep-22 Jun-22 Sep-22 
7.96 7.78 8.6 

558.82 
Lron 
Chloride 
TDS 
Copper 
Sulphate 
Cadmium 
Lead 
Zinc 
Alkalinity 
Nickel 
Cyanide 
Cobalt 
USS 

Total solid 

0.08 
1349.94 1296.41 674.97 743.6 597.83479.43 303.74 

4276 4038 
BDL 

57 

. 0.07 0.1 BDL 0.03 

3349 
BDL 

283.74 
3674 3389 1429 1368 3574 

BDL BDL BDL 
157.14 211.5 403.5 

BDL 
462.5 142.8 136.2 173.2 

BDL BDL BDL 
302. 4 

BDL BDL BDL BDL 
BDL BDL 

0.02 

BDL bd 
BDL bdl 

0.02 0.02 

BDL BDL 
LBDL 

BDL BDL 
323.4 312.84 264.6 

BDL BDL BDL BDL 
BDL BDL 

BDL 

BDL BDL 
0.03 

BDL 
BDL BDL BDL 
BDL 0.02 0.09 0.02 343 392 382.2 392 32.4 343 237.6 

BDL BDL 
BDL BDL 

BDL BDL BDL BDL 

BDL BDL BDL BDL BDL BDL 
DL 
22 25 

4063 

BDL BDL BDL BDL BDL. BDL BDL BDL BDL 
17 14 14 11 

1382 1769 1613 

15 29 22 
3691 3411 1446 4298 3364 3593 

All figureas are in mg/l except pH 



HINDUSTAN ZINC LIMITED Annexure I (2/3) 

KAYAD MINE 

GROUND WATER ANALYSIS REPORT 
Gagwana Village D/S Parameters Kayad village U/S Chatri Village D/S Lohagal Village U/S 

Baseline Jun-22Sep-22 Baseline Jun-22 Sep-22 8aseline Jun-22 Sep-22 JBaseline Jun-22 Sep-22 
7.04 6.99 6.9 7.8 7.17 

415.09 
BDL BDL 
385.7 313.09 
1628 1597 
S5.99 43.85 

BDL 

512.6 165.2 136.25666.8 72.8 67.5
BDL 
BDL 

7.7 7.79 7.1 pH 
Hardness 
Iron 

8.1 8.31 7.5 
306 133.33 109.43 1366 774.51 735.85 1233 465.69 245 388.24 98.11 

0.33 BDL BDL O.19 BDL BDL 0.2 BDL BDL U.18 
92 168.74 66.53 536 
598 642 293 812 

59.7845.01 1842732.82| 709.35 1060 Chloride 
TDS 
Mg 

263 4746 1949 1913 4512 
7.34 
BDL <0.01 BDL BDL 0.01 
28.62 
BDL <0.01 BDL BDL c0.01 

BOL <0.01 BDL 
BDL 
BDL 0.06 BDL BDL 0.32 

247 

41.93 10.09 16.2 42.88 59.6 
BDL 0.03 BDL BDL 0.01 

54.9 
c0.01 
<0.01 
0.01-
2.76 BDL 

272 323.4 

BDL Opper 

Sulphate 34 33 302 .14 
BDL Cadmium 

Arsenic 
Lead 
Zinc 

BDL BDL <0.01 BDL 

BDL <0.01 BDL 
BDL 0.01 

BDL BDL c0.01 BDL 
BDL 
BDL 

0.01 0.01 BDL BDL 
BDL BDL 

BDL BDL DL 
BDL 0.1 

AIkalinity 109.76 94.08 524 294 352.8 486 450.8 441 
7 8 9 

456 

TSS 6 4 2 b 

Cobalt 
|Mercury 
Cyanide 
Nickel 
Total solid 

BDL BDL 
BDL BDL <0.001 BDL 

BDL BDL BDL 
cO.001 L 
<0.02 

BOL BDL BDL BDL BDL 
BDL BDL BDL <0.001 BDL 
BDL 
0.02 
3260 1957 1922 

BDL 
BDL BDL 

BDL BDL c0.02 BDL <0.02 BDL BDL 
BDL BDL 

300 

BOL BDL 8DL 
BDL BDL BDL BDL BDL BDL L BDL BDL DL 

648 251 265 1635| 1603 

All figureas are in mg/ except pH 



Water level of Piezometers & open wells Annexure I(3/3) 

Source 

May-22 Jul-22 Aug-22 Sep-22 Jun-22 Location with land mark Lattitude Longitude Apr-22 S.No. 
Code 

10.10 
16.20 

1 14.3 
8.20 

.20 

13.4 12.1 iezometer-1, near VTC- HZ 
Near mine dumped area, HaL TUel pump 

|N26*31'44,1"|E74 41'19.2"| 12.36 
20.1 

P-2 
65156.9"| E74 41'41.1" 23 

23.2 
18.2 14.2 13.00 11.20 18.1 3Plantation area, nursery. near other collapsed bore well| N26 32'10.0"| E74 41'44.4" 

New drilied bore well, near ANFO Mixing plant, HZl 

12.1 7.30 7.50 26°32'02.0" | 74 4145.2" .3 
-4 

boundary wall corner 
New driled bore well, DG Set area 

Mar Singh Raghuveer singh Chandawal, Kayar/ Naeem 
26'31'40.3"7441'29.1 18.3 16.2 5.30 11.20 
N26 33'25.7" E74 4145.9" 9.80 21.70 

W1 
32.6 32.4 35.1 3hutta 

Gurjar Well Near Abkar Minar and ARG opp SK 

22.9 33.9 23.1 18.20 22.40 N26'3248.6"|E74'42'248" 
W-2 

31.5 
associates 

Near Talab area, land planning by propoerty oedie N26 32'08.3"| E74"42'27.7" 10 
W.3 

12.5 12.3 11.3 9.20 2.80 poltary farm 
Mohan Gurjar Well Kayad 26 22 15 3.7 N26'31'11.7"|E744102.7|2.9 4.9 

W4 

10 ws 
Eer outsiee aL ooundary wall, near outside HzZL road 

N2631'52.7"|E7441'36.0" 14.5 13.9 4.8 12.5 11.2 12.9 area 
Near Gov. School/Mr. Sultan Master, Kamurdin Nizam 

N26°31'38.7"|E74*41'11.3"| 20.99 22 20.5 20.50 18.70 
1 w-6 

.9 j Kayar 



HINDUSTAN ZINC LIMITED 
KAYAD MINE 

AMBIENT AIR MONITORING 
Annexure- 

onth-yeorthniga SPM PMe 2s So, NO, co SPM PM4o s SO O, CO_ 

ine Ar 

349 co 

0 25.0 62 44,22 10 34.6 
75.2 38.9 
S.6 

Z9 0.0 
May 22 142 0 0 2.4 147 

J100 
1397 

15.7 260.0 177.2 7.0 
9 280.0 225 3 70.7 

131 260.0 952 9 91 

16.5 310 

4.2 3 2600 

250.0 
D S 90.0 05.3 373 9.4 

0 084 46.3 24.7 

0 20.0 13.3 24.2 3.7 12.4 2.9 3500 

Lohaga 
moestheethnighi SPM PM PM2.5 SO 

2336 20 
O, cO SPM PM PM2.5 SO, NO, co 

Apr-22 20.0 2325 739 33.2 42 
24 

5.0 78 6 364 A 

30 O.3 708 30 8 4.2 
9 280.0 a8, B3 2 38 15.7 310.0 

- 3100 8 58.7 366 5.4 165 320 0 
Jun-22 

12.0 2700 
11.2 210.0 

399 
D 41 16S 

463 240 
524 205 

S8.6 -138 170.0 
209 160o n 4 

Sep 22 639 26 30 2600 118.7 55 5 

24 3 | 1333100|205 54 
Lecato Chatri 

t-eethuighi SPMPM P12.5 s0, NO, co 
18 81 28.0 3.4 13.6 3700 

Ap e 234 789 J6.3 3 
3 4.0 

1779 23 261 4 900 

11.3 310.0 

May 

258 76 315 49 11B 2500o 

2E0o 1/8 4 69 36.1 2.8 16.1 0 0 
23 

Jab 22 

4/6 194 4 
100 4 2 160.0 

d 103 389 190 22 9.6 1800 
1120 s06 1sa 8 13 80 
160 D 261 47 19 0 0 



HINDUSTAN ZINC LIMITED 

KAYAD MINE 
Annexure-ill Noise L.evel Monitoring Report for Quarter Apr-22 to Sep-22)_ 

Apr-22| May-22| Jun-22 Jul-22Aug-22 | Sep-22 Apr-22 May-22| Jun-22| Jul-22 | Aug-22 | Sep-22 
Night Time Industrial Limit 65dB(A) 

S.No Location 
Day Time lndustrial Limit 75dB(4)_ N-1 South West 

Cormer of Mine 

|Boundary 
East Side 

63.9 63.4 $7.6 60.3 60.5 61.2 63.9 63.4 57.6 1.5 51.3 51.4 

N 
Boundary Ncar 

West Dumnp 
N-3 North East Coner 

of Mine Boundary65.6 

62.4 61.4 58.2 53.8 53.8 19.6 53.4 51.3 52.6 62.5 59.6 61.2 

55.7 51.3 s 50.9 52.4 53.6 59.7 58.3 62.5 56.2 64.9 61.7 

North West 
Corner of Mine 

BoundaryY 
West Side 

Towards Kayad 
Village 
South Fast East 

Corner 
S.No Location_ 

N4 

58.7 64.5 62.3 55.2 53.1 50.5 55.6 54.4 56.2 b4.4 64.2 63.6 

N-S 

60.8 57.8 61.3 59.8 59.5 59.8 51.9 50.5 52.3 50.7 50.4 50.7 

N-6 
63.5 53.5 52.7 53.9 2.3 53.7 54.2 61.5 62.7 63.2 67.4 61.3 

Night Time Residencial Limit 45dB{4)_ 
42.5 43.2 

Day Time Residencial Limit 55dB(A) 

Kavad Village 51.55252.751952353.9 412 40.1412 41 
SLohagal Village52552353.3 50.2 53.8 50.640.9 41.741.3 41.7 412 40.8 52.4 51.6 53.5 56.1 53.5 52.3 41.6 42.1 42.3 42.6 43.2 42.5 N-9Gagwana 
N-10 Chatri Village 53.4 53.1 52.9 50.3 52.7 50.2| 43.2 42.5 42.1 41.9 42.3 41.5 



Annexure IV 

HINDUSTAN ZINC LIMITED 

KAYAD MINE 
MINE WATER ANALYSIS REPORT 

Parameters 
pH 
Total Disolved Solod 
Total Suspended Solid 
Total Solid 
Chloride 

Apr-22 May-22 Jun-22 Jul-22 Aug-22 Sep-22 
741 7.15 7.29 7.28 7.12 7.17 

3875 3873 3818 3906 3868 3724 
24 

3893 3897 
25 2 26 24 

3841 3928 3894 3748B 

Cyanide 
Hardness 
Sulphate 
Arsenic 
Cadmium 

Cobalt 
COpper 
ron 

Lead 
Zinc 
Alkalinityy 

953.96 1002.88 1021.31 1045.07 1100.72 | 954.6 
0.05 <0.05 0.05 0.05 0.05<0.05S 
1010 1009.8990.1 1078.43 1009.8 980.39 

126 
BDL 
BDL 
BDL 

0.05 
L0.02 0.11 0.09 0.13 0.14 

767 790 756 715.62 
BDL BDL BDL 

BDL 
BDL BDL 
0.1 0.02 

732 

BDL 

BDL 0.1- 
BDL BDL 

0.04 

BDL 

BDL BDL 
BDL 

0.04 0.03 
0.03 

BDL 0.05 BDL 
0.27 4.27 1.57 

71.28 71.28 42 

BDL BDL 
0.87 1.26 1.9 

BDL 

49 38.8 57 
164.63 127.84 120.28 95.3 81.79 71.47 MG 

BDL BDL BDL 

0.09 0.15 
BDL BDL BDL 

0.13 0.15 0.13 0.03 NI 

Mg



Hindustan Zinc Limited Kayad Mine 

pH monitoring report,April 2022 Spe 2022. Annexure-v 

Month pH Month pH Month pH Month pH Month pH Month pH 
01/04/2022 7.40 01/05/2022 7.3701/06/20227.41 01/01/2022 7.43 01/08/2022 7.49 01/09/2022 7.22 
02/04/2022502/05/20221.2902/D6/ 2022 23102/07/2022 7.42 02/08/2022 45 02/092022 7.23 
03/04/2022 7.33 03/05/2022 7,3203/06/2022 7.3903/07/2022 7.40 03/08/2022 7.43 03/09/2022 7.25 
04/04/2022 7.3404/05/2022 7,3404/06/2022 7.4O04/07/2022 7.36 04/08/2022 7.42 04/09/2022 7.26 
05/04/2022 7.35 O5/05/2022 73105/06/2022 7.32 O5/07/2022 7.34 05/08/2022 7.40 05/09/2022 7.27 
o6/04/202.3 O6/05/2022 252O6/06/2022 7.3306/07/20227.30 06/08/2022 7.40 06/09/2022 7.28 
07/04/20223 7/05/202275507/06/2022 73407/07/2022 7.29 07/08/2022 7.43 07/09/2022 7.28 
08/04/202 73 O/05/20227.42O8/05/2022 7.3S 08/07/2022 7.29 08/08/2022 7.42 08/09/2022 7.29 
09/o4/202 /05/2022 7.6409/06/2022 741 09/07/2022 7.31 09/08/2022 7.40 09/09/20227.30 
1O/04/2022 .310/05/2022 74610/06/2022 7.4010/07/20221.3010/08/2022 7.36 10/09/2022 7.30 
/202 29 05/2022 25511/06/2022 7.39 1/07/2022 1,2911/08/2022 734 11/09/2022 725 
2/04/202.40 /05/20222.3712/06/2022 7.36 12/07/2022 7.28 12/08/2022 7.30 12/09/2022 7.25 

5/05/2022 7.3613/06/20227.3513/07/2022 7.27 13/08/2022 7.29 13/09/2022 7.26 
14/04/2022 741 14/05/2022 7.3514/06/2022 7.3814/07/2022 7.26 14/08/2022 7.29 2/O972022 2/ 
5/04/20227 

15/04/202 7.4215/05/20227.3815/06/2022 7.3715/07/2022 7.25 15/08/2022 7.31 15/09/2022 7.27 
5S2 4216/05/2022.3716/06/2022 7.29 16/07/2022 7.24 16/08/2022 7.30 16/09/2022 7.28 
/02Z.317/05/2022 7.29 7/06/2022 7.41 17/07/2022 7.2317/08/2022 7.2917/09/2022 734 

18/04/2022 7.3818/05/2022 7.55 18/06/2022 7.42 18/07/2022 7.26 18/08/2022 7.28 8/0972022 Z36 
9/5/20222.59/06/2022 1.4219/07/2022 7.2519/08/20227.2719/09/20227.37 

02 20/05/2022 752 20/06/2022 7.3720/07/2022 7.22 20/08/2022 7.26 
21/04/20227.48 21/05/2022 741|21/O6/2022 7.4121/07/2022 7.20 21/08/2022 7.25 21/09/2022 7.42 
22/04/2022 7.4622/05/2022 7.422/06/2022 7.4022/07/2022 7.17 22/08/2022 7.24 22/O9/202443 

OO972022 7.41 

0 923/06/2022 73923/07/202 719 23/08/2022 7.3623/09/20227.44 24/04/2022 75424/05/2022 736 24/05/20227.3624/07/2022 7.41 24/08/2022 7.37 24/09/202240 25/04/2O22 7.46 25/05/2022 73525/06/2022 73525/07/2022 7.41 25/08/2022 7.41 25/09/20227.41 26/04/2022 7.6626/05/2022 7.3826/O6/20227.3826/07/2022 7.42 25/08/2022 7.42 25/0972022 41 5 27/05/2022 73 27/06/2022 73 27/07/2022 7.43 27/08/2022 7.43 27/09/2022 7.52 28/04/2022 7.3628/05/2022 7.2928/06/2022 7.3328/07/2022 7.44 28/08/2022 7.44 28/09/2022 7.54 29/04/2022 7.3529/05/2022 75529/06/2022 7.2929/07/2022 7.44 29/08/2022 7.19 29/09/2022 7.51 30/04/2022 73830/05/2022 75430/06/2022 75330/07/2022 751 30/08/2022 7.20 30/09/2022 752 

27/04/2 

31/05/2022 752 31/07/2022 7.50 31/08/2022 7.21L 



 

 

 

 
 
 
 

               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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Barwa Road, Dhanbad - 826 001 
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Study and advice for optimization of blast design parameters at 
Kayad under-ground mines of Hindustan Zinc Limited for the 
safety and stability of surface structures/dwellings of Kayad 
village and subsequent continuous monitoring of vibration for 
their long-term stability 
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Study and advice for optimization of blast design parameters at 
Kayad under-ground mines of Hindustan Zinc Limited for the 
safety and stability of surface structures/dwellings of Kayad 
village and subsequent continuous monitoring of vibration for 
their long-term stability 

Project No.: SSP/670/2022-23 

This report is meant for internal use of your organization only and it should not be 
published in full or part by your organization. It should not be communicated or 
circulated to outside parties except concerned departments. However, CSIR-CIMFR 
reserves the right to publish the results of the investigations for the benefit of the 
industry. The conclusions and recommendations are based on the results of 
investigations. It is hoped that the recommendations will be implemented to get the 
optimum results without hampering production, productivity and safety. The 
recommendations are the guidelines, which should be implemented in letter and 
spirit. 

Since the day-to-day blasting operations are not under the control of CSIR-CIMFR, 
the research team will not be held responsible for any untoward incidence caused 
by blasting. 
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8 CSIR-Central Institute of Mining & Fuel Research {CIMFR), Dhanbad-826015 

Introduction 

Executive (Commercial), Hindustan Zinc Limited approached the Director, CSIR-Central 
Institute of Mining and Fuel Research, Dhanbad, vide PO No.: 3349794341 I 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 

Research team of Rock Excavation Engineering Division, CSIR-CIMFR, Dhanbad has been 
associated with the blast optimisation and continuous monitoring of blast vibration data since 
the inception of the blasting work i.e. 07.06.2012. In this report, analyses were carried out for 
the blast vibration data recorded during April O I, 2022 to September 30, 2022. During this 
period, 504 blasts for underground development, slot raise and Ring blasts were conducted at 
different locations at Kayad Underground Mine, HZL. The stopes include EF-FWD2, N200 
Sill Pillar 1, N200 Sill Pillar UH I, N200 Sill pillar-UH3, N590-UH, N200 Sill pillar2, S200 
HWD str, N200 Sill Pillar-UH2, N200 Sill pillar-UH3, N590-UH, S200 HWD str, N200 
HWD-UH, 735UH, N200 App UH & Nod, S200 HWD etc. Attempts were made to record 
more than 1005 ground vibration data but at about 830 instances the ground vibration data 
were below the pre-set trigger level of 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 426 m to 609 m. The depth of cover of the blasting 
locations varied between 100 m and 475 m. All the blasts were initiated with electronic delay 
detonators and with None! 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. The view of 
underground mine entry of the Kayad mine is presented in Photograph I. 

Photograph I. The view of underground mine entry of the Kayad mine, HZL. 
I 



CSIR-Central Institute of Mining & Fuel Research (CIMFR), Dhanbad-826015 

Instrumentations 

Blast induced vibrations were monitored by seismographs namely MiniMate Plus and 
MiniMate Blaster (Made in Canada by Mis lnstantel 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 I 997 is 
considered as vibration standard for the safety of surface structures in mining areas. The 
DGMS standard is given in Table I. 

Table I. 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 
<8Hz 8-25 Hz >25Hz 

(A) Buildings/structures not belong to the owner 
I . Domestic houses/structures 5 10 15 

(Kuchcha, brick & cement) 
2. Industrial buildings 10 20 25 
3. Objects of historical importance and sensitive 2 5 10 

structures 
(8) Buildings belonging to owner with limited span of life 
I. 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 three locations. one seismograph was placed at the mine 
boundary near the important/concerned houses/structures of the Kayad village and one 
seismograph were placed at Regar house and other near the Administrative building of Kayad 
UG Mine. The important vibration monitoring locations in the Kayad village were near the 
house of Mr. Regar, Md. Sultan Ahmad, near CRF Plant, and near admin building. The 
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maximum vibration recorded was 14.57 mm/s with dominant peak frequency of 29.97 Hz at 
Admin building of Kayad mine. In the same blast vibration recorded at Mine Boundary Near 
Sultan House was 3.389 mm/s with dominant peak frequency of 50.13 Hz. The blast wave 
recorded at Mine Boundary near house of Mr. Sultan due to blast conducted on 06.05.2022 
(PPV-3.757 mm/s) is presented in Figure 1. The Fast Fourier Transform (FFT) analyses of 
frequency of vibration (as mention in Figure I) is shown in Figure 2. The blast wave recorded 
on 27.05 .2022 (PPV-2.888 mm/s) near Regar house of Kayad village is depicted in Figure 3 
and its Fast Fourier Transform (FFT) analyses of frequency of vibration is presented in 
Figure 4. Blast time history recorded on 22.09.2022 (PPV- 14.57 mm/s) at Admin building of 
Kayad mine is depicted in Figure 5 and its Fast Fourier Transform (FFn analyses of 
frequency of vibration is presented in Figure 6. It is evident from the figures that 
concentration of vibration energy was lie in the range of25.0 - 99.9 Hz i.e. in high frequency 
zone (>25 Hz) . 

. .. ___ , ·•=••····"'·"'·-" - • .... - ... ... _ .. ..... . , ... ..... --
£ :f .1! .::.. f ~-- ,-i:· 

Figure 1. Blast time history recorded on 06.05.2022 at Mine Boundary near house of Mr. 
Sultan Ahmad. 

Figure 2. The FFT analyses of frequency of vibration (as mention in Figure I) 
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Figure 3. Blast time history recorded on 27.05.2022 near Regar house of Kayad village. 
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Figure 4. The FFT analyses of frequency of vibration (as mention in Figure 3) . 
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Figure 5. Blast time history recorded on 22.09.2022 at Adm in building of Kayad mine. 
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Figure 6. Blast time history recorded on 22.09.2022 at Adm in building of Kayad mine. 

The vibration data recorded due to the blast conducted at Kayad UG Mine during April 01-
Septmber 30, 2022 were analysed. The recorded peak particle velocity (PPV) data were in the 
range of 0.524 mm/s to 14.57 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 7 depicts the recorded vibration data with their recorded dominant 
frequency and the different vibration monitoring locations in the periphery of the mine is 
depicted in Photograph 2. 
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Figure 7. Blast vibration data recorded with their dominant peak frequency at Kayad village 
due to blasting conducted at Kayad UG Mine. 
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Photograph 2. Monitoring of blast induced ground vibration at different locations in the 
periphery ofKayad UG mine. 

Conclusions and recommendations 

In total 504 blasts were conducted for underground development face. slot raise and 
Ring blasts at different locations of the mine during April 0 1-Septmber 30, 2022. 
Attempt were made to record the I 005 blast vibration data out of which 830 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 0.524 mm/s to 
14.57 mm/s. The radial distances of blast vibration monitoring point from the blasting 
face was in the range of 426m to 609m. 

The maximum level of vibration recorded from ring blast was 14.57 mm/s with 
dominant peak frequency of29.97 Hz monitored at Adm in building of Kayad mine. 

The recorded dominant peak frequencies of vibration were in the range of 25.0 - 99.9 
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 ofKayad underground mine. 
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PROGRAMME OVERVIEW

KAYAD MOBILE MEDICAL UNIT 
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ABOUT THE KAYAD MOBILE MEDICAL UNIT 

.

DAY LOCATIONS

Monday Gagwana (Regar Basti), Lohagal (In front of School) 

Tuesday Ghoogra (Ramdevji Temple), Padampura (Tejaji Chowk) 

Wednesday Kayad (Shiv temple), Gagwana (Bada Bazaar) 

Thursday Chachiyawas (Panchayat Bhavan), Ghoogra (Patwari Mata 

Temple / Balaji Temple 

Friday Makadwali (Tejaji Chowk), Kayad (Bhuto ki Poll) 

Saturday Kayad (Devnarayan Temple / Shiv Temple) 

Sl.No. Van No. Base Location Launch Date

1 HR 55AK 0235 Kayad 26.07.2021 
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ABOUT THE KAYAD MMU TEAM 

.

Sr. 
No

Team Designation

1 Dr. Kamal Kumar Meena Doctor

2 Girish Kumar Gothwal Pharmacist 

3 Aarti Yadav Nurse 

4 Ajit Singh Driver

5 Vikas Kumar Tak Team Lead
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STATISTICS MAY 2022

Month < 15 > 15 ➢ 60 Male Female Dewormed Referral Total 

Patient

May 22 241 723 317 508 773 17 145 1281

241

723

317

508

773

17 145

1281

< 15 > 15 > 60 Male Female Dewormed Referral Total Patients

Patient Count  01 May – 23 May 2022



Sensitivity: Internal (C3)

STATISTICS MAY 2022

Age wise & Gender wise total patient count at the MMU in May 2022

The above data is from 1st May2022 to 23rd May 2022

19%

56%

25%

Age Wise Patient Count

< 15

> 15

> 60

40%

60%

Gender Wise Patient Count

Male

Female
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AWARENESS CAMPS MAY 2022

Sr. No Date Members
present

Villages covered Topic 

1 05.05.2022 80 Chachiyawas & 
Googhra

World Asthma Day

2 14.05.2022 85 Makadwali & Kayad
(Latta Ka Chauraya)

Chronic Fatigue Syndrome Day

3 17.05.2022 95 Googhra & 

Padampura

World Aids Vaccine Day

4 31.05.2022 World Tobacco Day Awareness.

5

Total



Sensitivity: Internal (C3)

OPERATIONAL SNAPSHOTS  MAY 2022
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AWARENESS CAMPS SNAPSHOTS MAY 2022


