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Executive Summary

ICEM Engineering Company Private Limited focused on metals sheet cladding for
anticorrosive protection and metallurgical enhancement, for applications in the chemical,
food, nuclear, aerospace, and shipbuilding Industries. Solar technical Services contracted by
ICEM Engineering for AOP analysis and ground vibration studies, to ensure safety and
compliance in explosive welding process.

Objective's

* To protect the structure integrity and ensure the compliance regulatory limits on
airblast & ground vibration levels.

* To minimize community complaints and maintain operation credibility.

* To Support legal documentation and environmental compliance.

Operational Standards and DGMS Guidelines

The permissible Peak particle velocity (PPV) as per DGMS circular No.7 dt.29/08/1997 (Table
1) for domestic houses/ structure (Kuccha, brick and cement) is 5 mmy/s. The safe air
overpressure has been considered as 128 dB. L (Approx. 50 Pa), as per recommendations
of Siskind & Summers (Bhandari, 1994)z,

Table 1: Permissible Peak Particle Velocity (ppv) at the foundation level of structures in
Mining Areas (in mm/s)?

Type of structure Dominant excitation frequency, Hz
<8Hz 8-25Hz >25 Hz
(A). Buildings/structures not belonging to the mine owner
i.  Domestic houses/structures (Kuchha, brick and cement) 5 10 15
iil.  Industrial buildings (RCC & Framed Structures) 10 20 25
ii.  Objects of historical importance and sensitive structures 2 5 10
(B). Building belonging to the mine owner with limited life span
i.  Domestic houses/structures (Kuchha, brick and cement) 10 15 25
iil.  Industrial buildings (RCC & Framed Structures) 15 25 30
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Methodology

Initially, blasting location inspection was carried out, after which temporary monitoring
station were established at the point of interest (POI) for vibration and air overpressure
analysis.
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Fig: Vibration monitoring near the Gram panchayat

POI-1: First Instrument, UM-23366 was installed near the ICEM office at 1290 meters from
the blast site (lat. & long. 21.67666, 78.299444).

POI-2: Second Instrument, UM-23366 was installed at Gram panchayat premises at 2036
meters from the blast site (lat. & long. 21.665739,78.308908).

POI-3: Third Instrument, UM-23077 was installed near Navodaya School at 3204 meters
from the blast site (lat. & long. 21.66028,78.27276).

The blast was executed as per design, and three instruments recorded vibration and air
overpressure generated by the blast.

Observation & Results

There are three instruments has been mounted to record the blast ground vibration and Air
overpressure. The recorded blast induced ground vibration and air overpressures are
mentioned below:

Sl Instrument Motiltorig Loostion Distanc? From MCPD AOP PPV
S.no. the blasting site (kgs) (Pa.L) (mm/s)

s UM-23364 Near ICEM Office 1290 m 190 <0.5 1.80

2. UM-23366 | In Gram panchayat 2036 m 190 <05 159
3. UM-23077 Navodaya School 3204 m 190 <0.5 <0127

*Detailed reports are attached in Annexure 1
MCPD: Maximum charge per delay

PPV: Peak particle velocity or vibration

AQP: Air overpressure
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Fig: Vibration monitoing near the Navodaya schl

The measured ground vibration values in ICEM office, Gram panchayat and Navodaya
School were 1.80 mm/s, 1.59 mm/s and less than 0.127 mmy/s respectively, while the air
overpressure recorded by all the instruments was less than 0.5 pa. These values well within
the permissible limit.

Conclusion

a) All recorded Peak Particle Velocity (PPV) and air overpressure (AOP) values remained
within permissible limits as per regulatory standards.

b) No structural damage, or adverse effects observed on the metal cladding or nearby
building.
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Annexure -1 SOLAR go

% Instantel Event Report

Waveform Tﬁ?w Source Maci at January 20, 2026 14:36:49 Serial Number UM23164
Trigger Level(s] Ge00.127 mm/fs Model Number Micromate ISEE 10 30FB
Trigger Level (Mic) Nsc 2.00 pa, 100 dB8(L| Battery Level 38 volts
Pre-Trigger/Record Time 0.25 3e</4.0 sec {Fixed) Unit Calibration December 10, 2025 by UES New Dethi
Sample Rate 1024 =ps Event File Name UM23364_20260120143649.10FwW
Setup File Name factory MMB USB Sensor Support Disabled
Operator Operator
Notes
Location: ICEM ENGINEERING
Chent:
User Name: ICEM ENG
General:
Post Event Notes No text to be daplayed.
Geophone Tran Vert Long DGMS India (A)
Peak Particle Velocity 1.805 mm/s 1.514 mm/s 1.568 mm/s Velotity versus Frequency (Zero Crossing)
Peak Particle Velocity 56.1292 dB 59.0083 dB 54.9096 d8
Zero Crossing Frequency 19.7 Hz 21.6 Hz 20.9 Hz sEirl | e R 1 REPIR | O I
Time (Relative to Trigger) 2,317 sec 2.396 sec 1.641 sec e -
Peak Acceleration 0.046g 0.046g 0.039g 200 — Noveiocityabave 10000 m/s -
Peak Displacement 0.015 mm 0.018 mm 0.014 mm
Sensor Check o Passed & Passed & Passed
Frequency 7.3 Hz 7.3 Hz 7.3 Hz 100 = b
Overswing Ratio 4.4 4.1 43 = =
Peak Vector Sum 2,554 mm/s at0.005 sec 50 3 L
ISEE Linear Microphone I i
Peak Sound Pressure Leve! <D.5 pa = 3 F oa
Peak Sound Pressure Leve! <88 dB(L) E T e
Time [Relative to Trigger) 0.999 sec E 20— r———-—- ™
Zero Crossng Freguency 17 Hz & i b
Sensor Check & Passed 2 | ‘
S o R et
Test Amplitude - . o
3 1 | _———— = - --
|
" | L
i NI LT e S S | -
1-1 LA B L L 1 ||||zr|r—
1 2 L 10 20 50 00
Freguency (Hz)
+Tran »Vert along
a)industrial Buildings
biDomestic houses/structures Sensar Check
c)Historx objects, senstrve structures
G !
2
3
> i
¥ Passed
2 s b i s S it o -
2
2 0l
: 15 - 45 3 i3 4
Timetwic . Passed
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) 15 2
Timsqsac)
&
o b
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E Instantel FFT Report

<Ol AR €

Wavelorm Trigger Source Ml at anuary 20, 20256 14 35 49 Serial Number UA23364
Trigger Level(s) Geo 0127 mmys Model Number Micromate SEE 10 9CFB
Trigger Level (Mic) M 2.00 pa, 100 JBjL) Battery Level 1S vl
m-mﬁm:uu Time 0.25 56</3.0 20x [Fiaed| Urst Calibration Owcembder 10, 2025 by UES New Celhi
Sampie Rate 1024 sps Event File Name UA23364 2026012014354 DFW
Setup File Name factary M8 USB Sentor Support Dizabled
Operator Operatoe
Notes
Lecation ICEM ENGINEERING
Client
User Nama ICEM ENG
Genetal

Poit Event Notes Mo text to be daolayed

Tran - Dominant Frequency 9.8 Hz, Amplitude 0.195 mm/s (Peak Particle Velocity: 1.805 mm/s)

Veoahimm'y

NWMW Mool st b

hnu- L

Vert - Dominant Frequency 24.2 Hz, Amplitude 0.306 mm/s {Peak Particle Velocity: 1.514 mm/s)

. b A Lol
\"fé ‘f‘ “ wPf ,' ':ﬁ’* ‘J'{J&w{l' ’Hf‘”’ 'f'nh’ V bﬁ”ff

"0 i 10 &0 0 ol x w ®% 0o
Promqusmre itz

KL ettt

Long - Dominant Frequency 11.0 Hz, Amplitude 0.130 mm/s (Peak Particle Velocity: 1.568 mm/s)

Ynbscrtymen'y

MWMMMMMMMMMWW%W |

w0 wo

h-qm—- pitezi

MicL - Dominant Frequency 2.0 Hz, Amplitude 0.00 pa (Peak Sound Pressure Level: 0.11 pa)

50
Freguency(Hz)
Created by wersion 13029 Format & 2021 Xmark Corperatcn Page2/2
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Z Instantel C——

Waveform T Source Micl at January 20, 2026 14:37:04 Serial Number UM23366
Trigger mqu:i Geo 0.127 mm/s Model Number Micromate ISEE 10.90GC
Trigger Level ) Mic 2.00 pa, m{\ﬂu' Battery Level 3.8 volts
Pre-Tri /Record Time 0.25 sec/4.0 sec (Fixed| Unit Calibration December 10, 2025 by UES New Deltu
ﬁ!ﬂttﬁﬂ 4096 sps Event File Name mmaes_muathw
Setup File Name factory. MMB USB Sensor Support Disabled
Operator Operator
Post Event Notes No text to be displayed.
Geophone Tran Vert
Peak Particle Velocity 10 meys 150 mmis 1253 mmys | e India (A) )
Peak Particle Velocity 52159948 55.0396d8  52.9605d8 Velacity versus Frequancy {Zero Crossing)
Zero (rossng Frequency 165 H: 16.6 Mz 394 M
Time (Relate to Tngger] 1.021 sec 0.105 sec 0.219 sec 254 oo oo bl I T )
Peak Acceleration 0.027g 0018g 0.030g 200 — =
Peak Displacement 0.012 mm 0010 mm 0.017 mm |
Sensor Chece @ rasiec & Passed @ Patce |
Frequency PR 15Hz PR 100 | L
Overswing Rato 42 41 42 1 £
3 E
Peak Vector Sum 1.728 mm/s 2t 0,105 sec “ - -
ISEE Linear 1 r
Peak Scund Pressure Level <0 5pa = - F oa
Peak Sound Pressure Level <88 dB|L) Té | -
Time (Relatrve to Tngger| 0.801 sec E M= 02002 e
Zero Crossng Frequency 2440z > ‘ i et B
Sensor Check ¥ Chece 2 ‘
Frequency 0.0 H: e 10— Le
Test Amalitude omy = 4 E
|
5 ; ST PR { P .
< ‘ L
4 L
oS SR L
1-* 1 i G e o | & | T i]llll'—-l
¥ 2 5 10 20 50 100
Frequency (Hz)
+Tran xVerl @long
a)industrial Buildings
b)Domestic houses/structures Sensor Check

c)Historic objects, sensitive structures

§ 2 I\‘][‘JWW\J\MNH
" ' V\A,\/./\v\__\mw
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> 'N —— B — —
Timétsec) & Passed
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_ £ 8id = | e e e S e N } e ~
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.
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Created by verson 1.5.0.29. Format © 2021 Xmark Corporaton Pagel/2
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Z instantel FFT Report

Waveform Trigger Source Mict at January 20, 2026 14:37:04 Senal Number UM2136€&

Trigger Level(s) Geo 0,127 mm/s Model Number Micromate SE6 10 90GC

Trigger Level (Mic) Mic 2.00 pa, 100 dBiL) Battery Level 1.8 volts

Pre-Trigger/Record Time 0.25 vec/4 .0 sec (Fied) Unit Calibration December 10, 2025 by UES New Deitw
Sample Rate 4096 sps Event File Name UM23366_20260120143 704 1IDFW
Setup Fie Name factory MME USS Sensor Support Dizabled

Operator Operator

Post Event Notes  No text 1o be displayed

Tran - Dominant Frequency 27.0 Hz, Amplitude 0.125 mm/s (Peak Particle Velocity: 1.143 mm/s)
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i |
E |
E
& uos o
g |
E |
> |
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|
ME Ml A Bk L -
2 10 20 0 av 5 6 J'c w0 %0 w0
Frguency Iz
Vert - Dominant Frequency 5.5 Hz, Amplitude 0.107 mm/s (Peak Particle Velocity: 1.592 mm/s)
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> | | 1
TR X ’15 E 1 L)
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FreouencyiHn

Long - Dominant Frequency 26.5 Hz, Amplitude 0.119 mm/s (Peak Particle Velocity: 1.253 mm/s)

LT

Velactyimmiy)

FrecuencyiHzl

Micl - Dominant Frequency 2.0 Hz, Amplitude 0.01 pa [Peak Sound Pressure Level: 0.11 pa)
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Created by version 1.5.0.29 Format © 2021 Xmark Corporation Pagel/2
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%Instantel Event Report

Waveform Trigger Source Micl at January 20, 2026 14:38:41 Serial Number UM23077
Trigger Level( Geo 0.300 mm/s Model Number Micromate ISEE 10.90FB
Trigger Level (Mic) Mic 2.00 pa, 100 dB(L) Battery Level 3.6 voits
Im-‘lrﬁhmdrm 0.50 sec/4.0 sec (Fixed) Unit Calibration February 4, 2025 by UES New Dethi
Sample 4096 sps Event File Name UM23077_20260120143841 IDFW
Setup File Name factory. MMB USB Sensor Support e
Operator Operator
Notes
Location NAVODAY SCHOOL ICEM
Qlient: ICEM
User Name: ICEM ENGINEERING
General:
Post Event Notes No text 1o be displayed.
Geophone Tran Vert Long DGMS India (A)
Peak Particle Velocity <0127 mm/s <0127 mm/s  <0.127 mm/s Velocity versus Frequency (Zero Crossing)
Peak Partcie Velocity 2;.”8345 dB Z:mﬂsﬁ dB Zim%w dB
Zero Crossing Frequency >100 Hz >100 Hz i A | . T | NI T AT 0 1
Time (Relative to Trigger) 2.354 sec 1.396 sec 0.B45 sec Bl =}ro——ab o we 10000 n S Ml W e N i
o020e oo2e g%‘ 200 = No velocity above 1.0000 mmys =
Peak Displacement 0.000 mm 0.000 mm ! mm | |
Sensor Check ¥ Passed f Passed ¥ Passed ! |
Frequency 73H 73H 73Hz 100 E
Overswing Ratio 44 44 43 1 £
Peak Vector Sum 0.060 mem/s at 2 518 sec 0 L
-+ r
ISEE Linear Microphone d L
Peak Sound Pressure Level <05 pa (i e 4 2
Peak Sound Pressure Level <BE d8(L} 20 G e 3 L.
Time |Relative to Trigger| 3.160 sec | r | b
Zero Crosaing Frequency 64.0 Hz £ { i 1
Sensor Check W Passed i | | e
Frequency 19.7 Hz L S e | E
Test Amphtude 1353 mw i | E
5-% me——r - =
- \ [
1 | I
. Jd -
- i
I
1 —[—“ ! T LI BB | T T LI LA A i:
1 2 5 10 20 50 100
(Hz)
+Tran xVert @long
ajindustrial
b)D ic h / ures Sensor Check
¢)Historic objects, sensitive structures
gt
gb k?
> -0.08 ; T T S 7 T T — CEEA MR T |
05 o os 1 15 2 25 3 s 4
Time(sec) ¥ Passed

» 2087
o T s
igﬂg |/
:Sﬁ—- T e — T lu‘!‘
05 0 0s 1 15 2 25 3 s 4
Timeisec) W Passed

= &gj
% i)
3
$8
- mr— T ———t T T 1
-om-c;_s 0 0s 1 15 2 25 3 TS ‘ﬁ
Timetsec) W Passed
%  f
% I WA
44
3 0 l /\"\J‘u
14 . - . .
05 ° 0s 1 15 2 25 3 15 ‘i
Time(sec) Passed
Created by version 1.5.0.29. Format © 2021 Xmark Corporation Pagel/2
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Z Instantel FFT Report

Waveform Trigger Source Micl at Jaruary 20, 2026 14:33:41 Senal Number UN23077

Tngger Levei(s) Geo 0.300 mm/s Model Number Micromate SEE 109048

Trigger Level (Max) Mic 2.00 pa, 100 dBlL| Battery Level 3.6 volts

Pre-Trigger/Record Time 0.50 3e¢/4.0 sec (Fixeg) Unit Calibration February 4, 2025 by UES New Delhs
Sample Rate 4096 3ps Event File Name UM23077 _20260120143841.10FW
Setup Fie Name factory MMB US8 Sensor Support Dizabled

Operator Operator
Notes

Location: NAVODAY SCHOOL ICEM

Chent HEM

User Name: HEM ENGINEERING

General:

Post Event Notes  No text 1o be dizolayed.

Tran - Dominant Frequency 3.2 Hz, Amplitude 0.001 mm/s [Peak Particle Velocity: 0.055 mm/s)

10 X i 40 Lo &2 0 a0 e 100
Fesquenc M)
Vert - Domis ¥ 2.1 Mz, Ampltude 0.001 mm/s [Peak Partxle Veloaty: 0.047 mm/s)
?J ! JI il 1 L9 | q
i' H‘*‘)Jl"'f‘"i :’ \1? i ”.\' f"l !_[‘., “M?;rl A
10 o0

pkid - P L A [ Y W T N T )
,:‘,'gh‘ W "n‘\";Fl"}ﬂ"ﬁ-."{rf‘ﬁ";h“a}-ej'a',—?.'f % B §) .',‘n..y‘ 4,‘&"‘; o “1' J-I.;.,.wv_‘ AN, 1,'1 Xy n_,hj_ii&‘llﬂ e

0 40 % &0 0
Frequeray vl

Long - Domenant Frequency 3.1 Hz, Amplitude 0.001 mm/s {Peak Particle Velocity: 0.047 mm/s)

L] @l 100

i 0 )

T Pt s I B g AT e bt

Fréqquancy i)

Micl - Dominant Freguency 2.6 Hz, Amplitude 0.03 pa (Peak Sound Pressure Level: 0.43 pa)

&0

Prewureipal

Frequencyib=z)
Created by version 15029, Format © 2021 Xmark Corporation Page2/2
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