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ABSTRACT 

Shri. George Kochuparambil, Kochuparambil, is operating granite building 

stone quarry in Re-Sy Block No.11, Re-Sy. Nos: 354/4, 354/5, 355/1pt, 

351/1pt, 350 & 352/1pt in Manakkad Village, over an extent of 12.2987 Ha 

in Thodupuzha Taluk, Idukki District, Kerala. The Granite building Stone is 

very hard and has to be excavated in this stone quarry with Drilling and 

Blasting methodology. As a Part of Statutory requirement for DGMS & 

Complying the EC condition this scientific study has been taken up to ensure 

the ground vibration level. A field visit was made to the quarry site by a team 

of following mining engineers & Drilling & Blasting experts. 

1) Mr. Cyriac Joseph BE (Mining), FCC. 

2) Mr. Sankar S BE (Mining), FCC. 

3) Mr. Saju K BE (Mining), FCC. 

A reconnaissance survey was made in the First week of Sep 2023. The quarry 

area is surrounded by good vegetation and there are few houses outside the 

lease boundary of South West & South-East direction which is not visible from 

blasting area due to undulations. Since all the observed Dominant 

frequencies were above 8 Hz, as per DGMS guidelines, the permissible limit 

for Peak particle velocity (PPV) can be considered as 10 mm/sec. 

Blasting is very important process for mining operation and lot of explosives 

is used for this purpose. Various studies indicate that fragmentation accounts 

for only 20 – 30% of total amount of explosive energy used. Rest of the energy 

is lost in the form of ground vibration, fly rock, air overpressure and noise. 



The specific problem associated with ground vibrations represents the human 

response to them. Uncontrolled Blasting vibrations may also cause significant 

damage to nearby houses or various structures. 

Scientific study was carried out to assess the intensity of ground vibration 

generated due to and their impacts on the surrounding structures. In total, 

12 blast were conducted at Four different location in the quarry blasting 

operations were monitored through geophone at the distance of 89.1m, 

181.3m, 202.5m and 491.5m. The data obtained from the Instantel 

micromate instrument were analysed and graphical output was obtained from 

the instrument. The Peak Particle Velocity (PPV), Maximum charge per delay, 

air over pressure was recorded for each blast. After that the various 

observations were compared with standards to determine the Conclusion. 

From the analysis of Blast induced ground vibration at the Granite building 

stone quarry of Shri. George Kochuparambil, it was determined that the 

vibration level was less than 10 mm/sec for the blasts (for Building & 

Structures not belonging to Owner). The results determined from the study 

indicates that the peak particle velocity, air over pressure generated due to 

blasting were within the limits. 
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EXECUTIVE SUMMARY 

This report relates to the scientific study conducted by Global Environmental 

and Mining Services, Bangalore at Stone Quarry of Shri. George 

Kochuparambil. The main objective of the study was to check the blast 

induced ground vibration and air overpressure/noise generated during 

blasting. Fly rocks generated during the trial blasts were also observed and 

studied. 

Twelve blasts were conducted at different locations of the mine. Blast induced 

vibration and air overpressure/noise were monitored at different locations.  

The investigational work, observations, result of the blasts conducted, 

analysis of the data and conclusions are summarized below. 

1. In total, twelve blasts were conducted and monitoring were done in nearest 

house of Mr. Tomy Kurian (towards South West of Mine lease boundary – M2), 

house of Mr. Krishnan Krishnan (towards North East of Mine lease boundary 

-M4), M1 (north side of the Rain Water Harvesting Pond-2), & M3 (inside the 

Mine). All the twelve blasts, were conducted with bench blasting pattern.  

2. All the blasts were conducted using 33 mm dia blast hole. Small diameter 

cartridge explosive of 25 mm diameter, 0.125 Kg weight per cartridge, ANFO 

and Nonel initiation system with DTH- 250 ms & 25 ms at surface, & STLD – 

42 ms were used in all blasts. 

3. Depth of holes used are 8ft. The total number of holes varied from 26 to 16. 

All the blasts were done in hard rock. So staggered pattern of drilling was 

used. 



2 
 

4. The burden and spacing for the bench blast was 1.0 m and 1.2 m respectively. 

The 8 ft holes were charged with two cartridges of slurry explosives and 400gm 

of ANFO. The explosive quantity per hole was 0.650 Kg.  

5. Blast induced ground vibrations and air overpressure/ noise generated 

during the blasts were monitored on compacted ground surface using 

Micromate of Instantel, Canada. Distances of monitoring points from the blast 

site varied from 89.1m to 491.5m. 

6. The Peak Particle Velocity was not detected near the house of Mr. Krishnan 

Krishnan. Distance of house from blast locations was 491.5m. 

7. The Peak Particle Velocity recorded near the house of Mr. Tomy Kurian were 

0.644mm/s, 0.99mm/s and 1.02mm/s. Distance of house from blast 

locations was 202.5m. 

8. The highest value of vibration recorded at 89.1m from blast site was 3.666 

mm/s. This was recorded in blast no: 8 where maximum charge per delay was 

0.650 Kg and total explosive charge in the blasting round was 11.70Kg.  

9. In between the Monitoring point M1 and the blast location B1, the Rain Water 

Harvesting Pond-2 exists. The bottom most level of the Rain Water Harvesting 

Pond-2 is at a lower elevation than the Monitoring point M1 and Blast location 

B1. So, the values of PPV detected at that monitoring station were 

comparatively lower.   

10. Fly rocks up to 20 m was observed in blasting without muffling mats and up 

to 5 m in muffled blasting. The control of fly rock was achieved through proper 

blast design, Nonel initiation system and proper implementation and 

supervision of blasting operation.   
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11. Details of all the blasts studied are given in the table - 2. Summary of the 

blast are given in Table - 3.  All the blasts layouts are given in Appendix - I. 

Blast events are given in Appendix - II. 

12. The readings recorded were within the DGMS permissible limit. 
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INTRODUCTION: 

Shri. George Kochuparambil is operating a granite building stone quarry since 

1998. This company is more committed towards environment. Their 

registered office is in, Kochuparambil house, Vazhithala Post, Thodupuzha 

Taluk, Idukki District, Kerala-685 583. They have been granted a mining lease 

to quarry Granite Building Stone over an area of 12.2987 Ha. in Re-Sy Block 

No.11, Re-Sy. Nos: 354/4, 354/5, 355/1pt, 351/1pt, 350 & 352/1pt of 

Manakkad Village, Thodupuzha Taluk, Idukki District, Kerala State 

(www.unitedgranitesandmetals.in). Vide order No: 451/2018/-

19/890/M3/2017/DMG, dated: 01.10.2018 for a period of 12 years from 

04.10.2018 to 03.10.2030.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1: Overview of Mines 

http://www.unitedgranitesandmetals.in/
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The Environmental clearance is also obtained for this mining lease vide letter 

no. 1137/EC/SEIAA/KL/2017, Dated: 17/03/2018, for a maximum 

production of 4, 00,000 MTA for a period of five years. Further the validity of 

EC was extended for the project life of 16 years from the date of original EC 

(i.e. 17.03.2018) on 02.03.2023.  

This granite building stone quarry is located at 6.0 Kms from Manakkad 

Village in Thodupuzha Taluk. It is at a distance of 10.6 Kms by road from 

Thodupuzha town. It can be reached from Vazhithala - Parakkadavu Road. 

 

DETAILS OF STRUCTURES NOT BELONGING TO THE OWNER: 

The house of Mr. Tomy Kurian, is located at South West side of the Mine Lease 

at a distance of 153 m from the Boundary Pillar No. 48. Coordinates of the 

House is 9°53'35.16"N & 76°38'18.64"E. This is the nearest house in South 

west Direction of the Lease Area. The mentioned House/Structure not 

belonging to the Owner is situated near the Current year production Face of 

the Mine Lease. 

 

 

 

 

 

 

 

 

 

Fig 2: House of Mr. Tomy Kurian 
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The house of Mr. Krishnan Krishnan, is located at North East side of the Mine 

Lease at a distance of 187 m from the Boundary Pillar No.12. Coordinates of 

the House is 9°53'48.36"N & 76°38'41.28"E. This the nearest house located 

in the North East direction of the Lease Area. 

 

 

 

 

 

 

 

 

 

TOPOGRAPHY & LOCAL GEOLOGY OF THE AREA: 

The lease is located on the slope of the area gently dipping towards NE. The 

highest elevation in this area is 142.0 m above MSL and the lowest elevation 

is 37 m above MSL. 

The granite building stones are well exposed in the working pit, whereas the 

part of area with lower elevation is covered with topsoil/waste of about 0 to 

2.2m thickness. 

 

Fig 3: House of Mr. Krishnan Krishnan 
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BLAST VIBRATION STUDY: 

On 19.09.2023 & 20.09.2023, 12 Rounds of Blasts were conducted. The 

locations of Blasting & Monitoring stations are plotted in the Google Earth 

and shown below.  

 

 

 

 

 

 

 

 

 

 

 

 

 

DRILLING & BLASTING: 

Drilling and blasting combination are still an economical and viable method 

for rock excavation and displacement in mining as well as in civil construction 

works. The ill effects of blasting, i.e., ground vibrations, air blasts, fly rocks, 

back breaks, noises, etc. are unavoidable and cannot be completely 

eliminated but certainly minimize up to permissible level to avoid damage to 

the surrounding environment with the existing structures. Among all the ill 

Fig 4: Google Earth Image of the Mine showing Blasting Locations & Monitoring Points 

N
n
n
n 
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effects, ground vibration is major concern to the planners, designers and 

environmentalists. A number of researchers have suggested various methods 

to minimize the ground vibration level during the blasting. Ground vibration 

is directly related to the quantity of explosive used and distance between 

blasting face to monitoring point as well as geological and geotechnical 

conditions of the rock units in excavation area. Blast induced ground 

vibration is an impact from the use of explosives that has historically been an 

extremely difficult problem to effectively mitigate. There are many variables 

and site constants involved in the equation that when combined, result in the 

formation of a complex vibration waveform generated by the confined 

detonation of an explosive charge. 

The application of proper field controls during all steps of the drilling and 

blasting operation will help to minimize the adverse impacts of ground 

vibrations, providing a well-designed blast plan. This design would consider 

the proper hole diameter and pattern that would reflect the efficient utilization 

and distribution the explosives energy loaded into the blast hole. It would also 

provide for the appropriate amount of time between adjacent holes in a blast 

to provide the explosive. The optimum level of energy confinement. After the 

blast has been properly designed, the parameters that have the greatest effect 

on the composition of the ground vibration waveform are: 

➢ Geology between the blast site and the monitoring location 

➢ Accurate delay timing between blast holes in a detonation sequence 

Geological and geotechnical conditions and distance between blasting face to 

monitoring point cannot be altered but the only factor, i.e. quantity of 

explosive can be estimated based on certain empirical formulae proposed by 
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the different researchers to make ground vibrations in a permissible limit. An 

appropriate and rock friendly blasting can be only alternative for smooth 

progress of the rock removal process. 

 

OBJECTIVES 

To study the blast vibrations caused due to the mine blasting, and prediction 

of safe explosive charge for protection of surface structures. 

➢ To conduct the reconnaissance survey at the mine to identify the 

nearest villages 

➢ To monitor ground vibration produced from blasting at different 

distances by consultation with mine authorities 

➢ To analyze the monitored ground vibration data to arrive at the site-

specific predictor equations. 

➢ To recommend the safe maximum charge per delay to keep the vibration 

level within the safe limits as per DGMS standards. 

 

METHODOLOGY 

➢ A preliminary reconnaissance survey was done to understand the 

quarrying operations, location of surrounding structures or houses 

➢ Twelve blasts were conducted at Four locations in the quarry with the 

different blast configurations  

➢ Ground vibrations generated from the blasting operation were 

monitored with Instantel Micromate instrument. 
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➢ Data generated was analyzed systematically and conclusions were 

drawn. Suitable recommendations are made to conduct the blasting 

operations in the quarry in a safe manner. 

GROUND VIBRATIONS 

The movement of any particle in the ground can be described in three ways; 

displacement, velocity and acceleration. Velocity transducers (Geophones) 

produce the voltage which is proportional to the velocity of movement, and 

can be easily measured and recorded. They are robust and relatively 

inexpensive and so are most frequently used for monitoring. It has been 

shown in many studies, most notably by USBM that it is velocity which is 

most closely related to the onset of damage, and so it is velocity which is 

almost always measured. If necessary, the velocity recording can be converted 

to obtain displacement or acceleration. Each trace has a point where the 

velocity is a maximum (+ve or -ve) and this is known as peak particle velocity 

(or PPV) which has a unit of mm/s. Geophones are only able to respond to 

vibrations. 

Ground vibration radiates outwards from the blast site and gradually reduces 

in magnitude.  When an explosive charge is detonated in a blast hole, strain 

waves are generated in the surrounding rock mass carrying huge quantity of 

energy. This energy generates cracks and fractures in the strata due to 

various breakage mechanisms such as crushing, radial cracking, reflection 

breakage etc. Combined, the crushed and fractured zones encompass a 

certain volume of permanently deformed rock. When the intensity of strain 

waves diminishes to the level where no permanent deformation occurs in the 
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rock mass, i.e., beyond the fragmentation zone, strain waves propagate 

through the strata in the form of elastic waves. These waves in the elastic zone 

are known as ground vibrations. 

The Ground vibration wave motion consists of different kinds of waves:  

a. Longitudinal (or L) waves.  

b. Rayleigh (or R) waves.  

c. Transverse (or T) waves. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

PARAMETERS AND PROPOGATIONS 

The parameters, which exhibit control on the amplitude, Dominant frequency 

and duration of the ground vibrations, are divided in two groups as follow: 

a) Non-controllable parameters 

b) Controllable parameters 

The non-controllable parameters are those, over which the blasting engineer 

does not have any control. The local geology, rock characteristics and distance 

Fig 5: Different kind of waveforms 
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of the structures from the blast site is non-controllable parameters. However, 

the control on the ground vibrations can be established with the help of 

controllable parameters. The same have been reproduced below: 

1. Charge weight 

2. Delay interval 

3. Type of explosives 

4. Direction of blast propagation 

5. Burden, spacing and specific charge 

6. Coupling 

7. Stemming amount 

8. Type of stemming 

9. Charge depth 

10. Angle of borehole 
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DAMAGE LEVEL 

In India the Directorate General of Mines safety (Government of India) suggest 

safe limit of ground vibration for different categories of structures with 

frequencies of <8 Hz, 8 to 25Hz and >25Hz Respectively. Details of the 

permissible ground vibration standards given by DGMS (Technical Circular 

no: 7/1997) is given below 

 

Type of Structure 
Dominant Excitation Frequency, Hz 

<8 Hz 8-25 Hz >25 Hz 

(A) Buildings/Structures not belong to the Owner 

(i) Domestic Houses/Structures 

(Kuchha Brick & Cement) 
5 10 15 

(ii) Industrial Buildings 

(RCC & Framed Structures) 
10 20 25 

(iii) Objects of Historical 
importance 

& Sensitive Structures 

2 5 10 

(B) Buildings belonging to Owner with limited span of life 

(i) Domestic Houses/Structures 
(Kuchha Brick & Cement) 

10 15 25 

(ii) Industrial Buildings 

(RCC & Framed Structures) 
15 25 50 

     

 

 

Table 1: Permissible PPV Levels recommended by DGMS 
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HUMAN RESPONSE TO GROUND VIBRATION 

Human beings are more sensitive to ground vibration and noise. People 

inside buildings will respond differently than people outside. One of the most 

important factors is the presence of secondary sounds, such a rattling 

windows and doors. Complaints resulting from blast vibration to a large 

extent mainly due to rattling effect and fear of damage, rather than damage. 

The human body is very sensitive to low vibration levels, but unfortunately 

it is not a reliable damage indicator. Blasting nowadays is highly 

technological and precisely planned. In spite of this there are complaints 

because humans are very sensitive to vibrations and can detect levels as low 

as 0.5mm/s. people tend to complaint about ground vibrations even below 

the accepted damage level because of many reasons. How they notice and 

respond to vibration varies greatly from person to person. For the same 

intensity different persons may react differently with age, health, state of 

mind and attitude. Blast vibrations effects became intolerable to humans at 

levels appreciably lower than levels at which structural damage takes place. 

The result is that often complaints can be received due to human response 

and not due to situation producing damage. 

FIELD INVESTIGATION 

Quarrying starts with drilling of 33mm small diameter blasthole of 8 Feet 

(2.40m) depth, using hand held jackhammer drills (Fig. 6). The Burden is 

about 1.0 m & the Spacing is about 1.2 m. Once the blast hole is ready, these 

holes are charged with small diameter (25mm) explosive cartridges, weighing 

125g (fig. 9) & ANFO. NONEL detonators (25ms) are used for initiating the 
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blast holes and also Surface Trunk Line Delay (STLD of 42ms) for achieving 

required delay in the blast round (Fig. 8). (Fig. 11) shows the charged holes 

after placing required quantity of explosive into the blast holes. The remaining 

length of the hole is stemmed using the 3 mm material and Drill cuttings (Fig. 

10). Fig. 12 shows the muffling arrangement of blasting area/charged holes 

with blasting mats to control the fly rocks. Fig.13 shows the fragmented 

material from the blasting operations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 6: Drilling of Blast Holes using Jack Hammer 
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Fig 7: A Close view of the Bench Face 

Fig 8: Non-Electric Detonator & Surface Trunk Line Delay used in the Quarry 

Fig 9: Explosive Cartridges used in the Quarry 
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Fig 11: Charged Holes 

Fig 10: Stemming of Blast holes 
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Fig 12: Muffling arrangements to control the Fly rocks 

Fig 13: Fragmented Rock after Blasting 
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Fig 14: Blast Vibration Monitoring 
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GROUND VIBRATION MONITORING 

Scientific study was carried out to assess the intensity of ground vibrations 

generated due to blasting operations and their impact on the surrounding 

structures. In total, 12 blasts were conducted at different locations in the 

quarry. Blastholes of 8 Ft depth were charged with the 400gms of ANFO & 

250gms of Slurry explosive. NONEL based shock tube detonator & Surface 

Trunk Line Delays (STLD) are used for achieving required delay timing. The 

blast round was initiated after getting safety clearance from all directions. 

Ground vibration generated from different blast were monitored using 

Instantel Micromate, Canada and geophone of these blast vibration monitors 

records the ground vibration. Trigger level geophone was set to a minimum 

PPV of 0.127 mm/sec. This indicate that the instrument will start monitoring 

the ground vibration. Geophone of the instrument is glued to the ground 

effectively using Plaster of Paris. Monitoring was done at different distances 

from blasting site to know the propagation of ground vibration from the quarry 

site. Fig.14 shows the study carried out to monitor the ground vibration 

towards the nearby house & inside the Mine. Details of all the blasts studied 

are given in the table-2 & the summary of the blast are given in Table-3.  All 

the blasts layouts are given in Appendix- I. Blast events are given in Appendix- 

II. 
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S. No Description Blast No. 1 Blast No. 2 Blast No. 3 Blast No. 4 

1 Date of Blast 19.09.2023 19.09.2023 19.09.2023 19.09.2023 

2 Time of Blasts (Hours) 10:02:29 10:03:28 10:07:20 10:23:00 

3 Location of blasts 
9°53'38.58"N, 
76°38'28.68"E 

9°53'38.58"N, 
76°38'28.68"E 

9°53'38.58"N, 
76°38'28.68"E 

9°53'37.68"N, 
76°38'24.48"E 

4 Diameter of blast hole (mm) 33 33 33 33 

5 Burden (m) 
1.0 1.0 1.0 1.0 

6 Spacing (m) 1.2 1.2 1.2 1.2 

7 Depth of blast hole (Ft) 8 8 8 8 

8 No of blast holes 26 26 25 18 

9 Explosive charge/ Hole (kg) 0.65 0.65 0.65 0.65 

10 Maximum Charge per delay (kg) 0.65 0.65 0.65 0.65 

11 Total Charge / Blast (kg) 16.90 16.90 16.25 11.70 

12 Initiation System Nonel Nonel Nonel Nonel 

13 Initiation Pattern Row to Row Row to Row Row to Row Row to Row 

14 Location of instrument 
9°53'44.04"N, 
76°38'31.68"E 

9°53'44.04"N, 
76°38'31.68"E 

9°53'44.04"N, 
76°38'31.68"E 

9°53'35.10"N, 
76°38'18.36"E 

15 Distance (m) 181.3 181.3 181.3 202.5 

16 PPV (mm/s) 0.325 0.564 0.446 1.020 

17 Noise (dB) 91.77 113 113 91.6 

18 Dominant Frequency (Hz) 154.4 62.13 56.38 55.00 

Table 2: Monitored Blast details 
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S. No Description Blast No. 5 Blast No. 6 Blast No. 7 Blast No. 8 

1 Date of Blast 19.09.2023 19.09.2023 20.09.2023 20.09.2023 

2 Time of Blasts (Hours) 10:27:23 10:31:00 10:01:51 10:03:12 

3 Location of blasts 
9°53'37.68"N, 
76°38'24.48"E 

9°53'37.68"N, 
76°38'24.48"E 

9°53'38.76"N, 
76°38'30.60"E 

9°53'38.76"N, 
76°38'30.60"E 

4 Diameter of blast hole (mm) 33 33 33 33 

5 Burden (m) 
1.0 1.0 1.0 1.0 

6 Spacing (m) 1.2 1.2 1.2 1.2 

7 Depth of blast hole (Ft) 8 8 8 8 

8 No of blast holes 16 18 16 18 

9 Explosive charge/ Hole (kg) 0.65 0.65 0.65 0.65 

10 Maximum Charge per delay (kg) 0.65 0.65 0.65 0.65 

11 Total Charge / Blast (kg) 10.40 11.70 10.40 11.70 

12 Initiation System Nonel Nonel Nonel Nonel 

13 Initiation Pattern Row to Row Row to Row Row to Row Row to Row 

14 Location of instrument 
9°53'35.10"N, 
76°38'18.36"E 

9°53'35.10"N, 
76°38'18.36"E 

9°53'39.90"N, 
76°38'27.90"E 

9°53'39.90"N, 
76°38'27.90"E 

15 Distance (m) 202.5 202.5 89.1 89.1 

16 PPV (mm/s) 0.644 0.990 3.296 3.666 

17 Noise (dB) 107.8 104.1 118.0 110.3 

18 Dominant Frequency (Hz) 84.75 49.75 135.6 85.38 

Table 2: Monitored Blast details 
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S. No Description Blast No. 9 Blast No. 10 Blast No. 11 Blast No. 12 

1 Date of Blast 20.09.2023 20.09.2023 20.09.2023 20.09.2023 

2 Time of Blasts (Hours) 10:05:31 10:26:42 10:27:57 10:30:11 

3 Location of blasts 
9°53'38.76"N, 
76°38'30.60"E 

9°53'37.80"N, 
76°38'29.34"E 

9°53'37.80"N, 
76°38'29.34"E 

9°53'37.80"N, 
76°38'29.34"E 

4 Diameter of blast hole (mm) 33 33 33 33 

5 Burden (m) 1.0 
1.0 1.0 1.0 

6 Spacing (m) 1.2 
1.2 1.2 1.2 

7 Depth of blast hole (Ft) 8 
8 8 8 

8 No of blast holes 16 25 24 25 

9 Explosive charge/ Hole (kg) 0.65 
0.65 0.65 0.65 

10 Maximum Charge per delay (kg) 0.65 
0.65 0.65 0.65 

11 Total Charge / Blast (kg) 10.40 16.25 15.60 16.25 

12 Initiation System Nonel Nonel Nonel Nonel 

13 Initiation Pattern Row to Row Row to Row Row to Row Row to Row 

14 Location of instrument 
9°53'39.90"N, 
76°38'27.90"E 

9°53'48.36"N, 
76°38'41.28"E 

9°53'48.36"N, 
76°38'41.28"E 

9°53'48.36"N, 
76°38'41.28"E 

15 Distance (m) 89.1 491.5 491.5 491.5 

16 PPV (mm/s) 3.145 

NOT DETECTED 17 Noise (dB) 110.4 

18 Dominant Frequency (Hz) 52.13 

Table 2: Monitored Blast details 
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Summary of the Blast Monitoring: 
 

Monitoring 
Station 

Blast 
Points 

Distance 
(m) 

Max 
Charge 

Per Delay 

(Kg) 

PPV 
(mm/s) 

Noise 
(dB) 

Dominant 

Frequency 
(Hz) 

M1 

Blast No 1 181.3 0.650 0.325 91.77 154.4 

Blast No 2 181.3 0.650 0.564 113.0 62.13 

Blast No 3 181.3 0.650 0.446 113.0 56.38 

M2 

Blast No 4 202.5 0.650 1.020 91.6 55.00 

Blast No 5 202.5 0.650 0.644 107.8 84.75 

Blast No 6 202.5 0.650 0.990 104.1 49.75 

M3 

Blast No 7 89.1 0.650 3.296 118.0 135.6 

Blast No 8 89.1 0.650 3.666 110.3 85.38 

Blast No 9 89.1 0.650 3.145 110.4 52.13 

M4 

Blast No 10 491.5 0.650 

Not detected Blast No 11 491.5 0.650 

Blast No 12 491.5 0.650 

 

 

 

 

 

 

 

 

Table 3: Summary of the Blast monitoring 
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From the Table 2, it can be observed that the highest peak Particle velocity (PPV) 

recorded was 3.666 mm/sec at the distance of 89.1 m in Blast No 8 and the next 

highest PPV was 3.296 mm/sec at the distance of 89.1 m in Blast No 7.  

The ground vibrations recorded in the Buildings/Structures not belonging to Owner 

is less than 10 mm/sec. Thus, the Ground Vibration values were within the 

Permissible limits standards as mentioned by DGMS [Technical Circular: 7/1997]. 

Use of Nonel detonating system provided required delay time to reduce the maximum 

charge per delay, which helped in controlling ground vibrations within permissible 

limits. The highest noise level of 118 dB was recorded at the distance of 89.1 m from 

blast location in blast No. 7 and the next highest noise level was 113 dB at the 

distance of 181.3 m from blast location in Blast No 2 & Blast No 3. The noise level 

recorded while monitoring in the nearby house were 91.6 dB, 104.1 dB and 107.8dB. 

Fly rocks another serious problem associated with blasting operations. It was 

observed to a distance of 20 m from blast site without muffling arrangement and with 

muffling the fly rocks was within 5m. This is also due to free face available in all the 

blasts and also the proper delay timing followed using shock tube detonators. 

 

 

Remarks: It may therefore, be concluded that the intensity of ground vibrations, Noise 

and fly rock caused due to blasting operations carried out in Granite Building Stone 

quarry of Shri. George Kochuparambil in Re-survey Block no 11 & Re-survey no. 354/4, 

354/5, 355/1pt, 351/1pt, 350, 352/1pt of Manakkad Village, Thodupuzha Taluk, 

Idukki District, Kerala., are within Permissible limit. 
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RECOMMENDATIONS  

Blasting operations may be conducted in the Granite Building stone quarry of Shri. 

George Kochuparambil in Re-Survey Block No 11 and Re-survey No. 354/1, 354/5, 

355/1pt, 350, 352/1pt over an extent of 12.2987Ha in Manakkad Village, 

Thodupuzha taluk, Idukki District, Kerala. With the following recommendations: 

1. Blasts may be conducted with a maximum of 25 holes in a blast round using 

33 mm diameter blast holes drilled with hand held jackhammer drills to a 

maximum depth of 8 feet (2.4 m), each hole charged with maximum of 650 gm 

of explosive. 

2. NONEL detonator & Surface Trunk Line Delay (STLD) may be used for 

initiation. 

3. Blasts to be conducted by a Competent Blaster or Mining Mate certificate holder 

only, following all the rules and regulations stipulated by Director General of 

Mines Safety (DGMS) and other regulating agencies. 

4. If fly rock to be restricted to within 10m, muffling arrangement to be made. 

5. Blasting methodology suggested in Table-4 may be followed 

6. Blast layouts suggested in Fig No.15 may be used with the available initiation 

system. 

 

All other rules and regulations imposed by various agencies like DGMS/ Dept. of 

Mining and Geology/ any other relevant organization to be followed from time to time. 
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Fig 15: Recommended Blasthole pattern 
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Sl No 

 
Parameters 

 
Suggestion- I 

 

Suggestion- II 

1 Diameter of the Blast 

hole (mm) 

33 33 

2 Burden (m) 1.0 1.0 

3 Spacing (m) 1.2 1.2 

4 Depth of Blast hole (m) 1.80 2.40 

5 No of Blast Holes Maximum of 25 Maximum of 25 

6 Explosive charge/ Hole 
(gm) 

425 650 

7 Maximum charge/ Delay 
(gm) 

                 425 650 

8 Total charge/ Blast (kg) 10.625 16.25 

9 Initiation system Short delay detonators Short delay 
detonators 

10 Initiation Pattern Row by row Row by row 

11 Delay timing between 

any two blast holes 

At least 25ms At least 25ms 

12 No. of rows Maximum of 3 Maximum of 3 

 

 

 

 

 

 

Cyriac Joseph, 

Managing Partner& EIA Coordinator, 

Global Environment & Mining Services. 

 

Table 4: Blasting recommendations 
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APPENDIX – I
(LAYOUTS OF BLASTS STUDIES)
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Layout of Blast No: 1 

Layout of Blast No: 3 

Layout of Blast No: 2 
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Layout of Blast No: 4 

Layout of Blast No: 5 

Layout of Blast No: 6 
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Layout of Blast No: 7 

Layout of Blast No: 8 

Layout of Blast No: 9 
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Layout of Blast No: 10 

Layout of Blast No: 11 

Layout of Blast No: 12 
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APPENDIX – II
(BLAST EVENT REPORTS)



Event Report

Printed: September 22, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Long at 10:02:29 September 19, 2023 
Geo: 0.127 mm/s, Mic: 100.00 dB(L) 
Geo: 254.0 mm/s
5.0 sec at 2048 sps
1
Operator/factory.MMB

Serial Number
Battery Level
Unit Calibration
File Name
Scaled Distance

UM18455 V 10-90FB Micromate ISEE
3.8 Volts
November 18, 2021 by UES New Delhi
UM18455_20230919100229.IDFW
216.7 (181.3 m, 0.7 kg)

Notes
Location: STATION-1
Client: GEORGE KOCHUPARAMBIL
User Name: GLOBAL ENVIRONMENT AND MINING SERVICES
General:

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
91.77 dB(L) at 1.432 sec
N/A
Passed (Freq = 19.7 Hz Amp = 1182 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check

 Frequency 
 Overswing Ratio

Tran
0.260
>200
2.784
0.035
0.000

Passed
7.3
4.0

Vert
0.189
>200
2.784
0.026
0.000

Passed
7.3
4.2

Long
0.268

171
2.780
0.035
0.000

Passed
7.3
4.1

mm/s
Hz
sec
g
mm

Hz

Peak Vector Sum 0.325 mm/s at 0.077 sec
N/A: Not Applicable 

DGMS India (A)

 Permissible Ground Vibration

V
el

o
ci

ty
 (

m
m

/s
)

Frequency (Hz)

 a

b

c

a)Industrial Buildings
b)Domestic houses/structures

c)Historic objects, sensitive structures

1 2 5 10 20 50 100

254

1

2

5

10

20

50

100

200

254

Tran: +  Vert: x  Long: ø 

No velocity above 1.0 mm/s

>

0.00.0 1.0 2.0 3.0 4.0 5.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 1.000 pa.(L)/div Sensor Check



FFT Report

Printed: September 22, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Long at 10:02:29 September 19, 2023 
Geo: 0.127 mm/s, Mic: 100.00 dB(L) 
Geo: 254.0 mm/s
5.0 sec at 2048 sps
1
Operator/factory.MMB

Serial Number
Battery Level
Unit Calibration
File Name
Scaled Distance

UM18455 V 10-90FB Micromate ISEE
3.8 Volts
November 18, 2021 by UES New Delhi
UM18455_20230919100229.IDFW
216.7 (181.3 m, 0.7 kg)

Notes
Location: STATION-1
Client: GEORGE KOCHUPARAMBIL
User Name: GLOBAL ENVIRONMENT AND MINING SERVICES
General:

0.0

0.002

0.004

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Tran Dominant Frequency = 148.1 Hz., Amplitude = 0.003,  PPV from Event = 0.260 mm/s

0.0

0.002

0.004

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Vert Dominant Frequency = 147.4 Hz., Amplitude = 0.002,  PPV from Event = 0.189 mm/s

0.0

0.002

0.004

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Long Dominant Frequency = 154.4 Hz., Amplitude = 0.003,  PPV from Event = 0.268 mm/s

0.0

0.02

0.04

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

MicL Dominant Frequency = 2.000 Hz., Amplitude = 0.036,  PSPL From Event = 91.77 dB(L)

Frequency (Hz.)



Event Report

Printed: September 22, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Long at 10:03:28 September 19, 2023 
Geo: 0.127 mm/s, Mic: 100.00 dB(L) 
Geo: 254.0 mm/s
5.0 sec at 2048 sps
1
Operator/factory.MMB

Serial Number
Battery Level
Unit Calibration
File Name
Scaled Distance

UM18455 V 10-90FB Micromate ISEE
3.8 Volts
November 18, 2021 by UES New Delhi
UM18455_20230919100328.IDFW
216.7 (181.3 m, 0.7 kg)

Notes
Location: STATION-1
Client: GEORGE KOCHUPARAMBIL
User Name: GLOBAL ENVIRONMENT AND MINING SERVICES
General:

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
113.0 dB(L) at 0.488 sec
28 Hz
Passed (Freq = 19.7 Hz Amp = 1161 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check

 Frequency 
 Overswing Ratio

Tran
0.378

60
0.290
0.031
0.001

Passed
7.3
4.0

Vert
0.331

146
0.286
0.035
0.001

Passed
7.3
4.2

Long
0.481

68
0.292
0.039
0.001

Passed
7.3
4.1

mm/s
Hz
sec
g
mm

Hz

Peak Vector Sum 0.564 mm/s at 0.292 sec

DGMS India (A)

 Permissible Ground Vibration

V
el

o
ci

ty
 (

m
m

/s
)

Frequency (Hz)

 a

b

c

a)Industrial Buildings
b)Domestic houses/structures

c)Historic objects, sensitive structures

1 2 5 10 20 50 100

254

1

2

5

10

20

50

100

200

254

Tran: +  Vert: x  Long: ø 

No velocity above 1.0 mm/s

>

0.00.0 1.0 2.0 3.0 4.0 5.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 2.000 pa.(L)/div Sensor Check



FFT Report

Printed: September 22, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Long at 10:03:28 September 19, 2023 
Geo: 0.127 mm/s, Mic: 100.00 dB(L) 
Geo: 254.0 mm/s
5.0 sec at 2048 sps
1
Operator/factory.MMB

Serial Number
Battery Level
Unit Calibration
File Name
Scaled Distance

UM18455 V 10-90FB Micromate ISEE
3.8 Volts
November 18, 2021 by UES New Delhi
UM18455_20230919100328.IDFW
216.7 (181.3 m, 0.7 kg)

Notes
Location: STATION-1
Client: GEORGE KOCHUPARAMBIL
User Name: GLOBAL ENVIRONMENT AND MINING SERVICES
General:

0.0

0.002

0.004

0.006

0.008

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Tran Dominant Frequency = 59.25 Hz., Amplitude = 0.009,  PPV from Event = 0.378 mm/s

0.0

0.002

0.004

0.006

0.008

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Vert Dominant Frequency = 89.50 Hz., Amplitude = 0.003,  PPV from Event = 0.331 mm/s

0.0

0.002

0.004

0.006

0.008

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Long Dominant Frequency = 62.13 Hz., Amplitude = 0.006,  PPV from Event = 0.481 mm/s

0.0

0.04

0.08

0.12

0.16

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

MicL Dominant Frequency = 37.25 Hz., Amplitude = 0.169,  PSPL From Event = 113.0 dB(L)

Frequency (Hz.)



Event Report

Printed: September 22, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Tran at 10:07:20 September 19, 2023 
Geo: 0.127 mm/s, Mic: 100.00 dB(L) 
Geo: 254.0 mm/s
5.0 sec at 2048 sps
1
Operator/factory.MMB

Serial Number
Battery Level
Unit Calibration
File Name
Scaled Distance

UM18455 V 10-90FB Micromate ISEE
3.8 Volts
November 18, 2021 by UES New Delhi
UM18455_20230919100720.IDFW
216.7 (181.3 m, 0.7 kg)

Notes
Location: STATION-1
Client: GEORGE KOCHUPARAMBIL
User Name: GLOBAL ENVIRONMENT AND MINING SERVICES
General:

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
113.0 dB(L) at 0.531 sec
33 Hz
Passed (Freq = 19.7 Hz Amp = 1139 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check

 Frequency 
 Overswing Ratio

Tran
0.378

47
0.032
0.028
0.001

Passed
7.3
4.0

Vert
0.284

128
0.131
0.025
0.000

Passed
7.3
4.2

Long
0.418

54
0.025
0.033
0.001

Passed
7.5
4.1

mm/s
Hz
sec
g
mm

Hz

Peak Vector Sum 0.446 mm/s at 0.038 sec

DGMS India (A)

 Permissible Ground Vibration

V
el

o
ci

ty
 (

m
m

/s
)

Frequency (Hz)

 a

b

c

a)Industrial Buildings
b)Domestic houses/structures

c)Historic objects, sensitive structures

1 2 5 10 20 50 100

254

1

2

5

10

20

50

100

200

254

Tran: +  Vert: x  Long: ø 

No velocity above 1.0 mm/s

>

0.00.0 1.0 2.0 3.0 4.0 5.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 2.000 pa.(L)/div Sensor Check



FFT Report

Printed: September 22, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Tran at 10:07:20 September 19, 2023 
Geo: 0.127 mm/s, Mic: 100.00 dB(L) 
Geo: 254.0 mm/s
5.0 sec at 2048 sps
1
Operator/factory.MMB

Serial Number
Battery Level
Unit Calibration
File Name
Scaled Distance

UM18455 V 10-90FB Micromate ISEE
3.8 Volts
November 18, 2021 by UES New Delhi
UM18455_20230919100720.IDFW
216.7 (181.3 m, 0.7 kg)

Notes
Location: STATION-1
Client: GEORGE KOCHUPARAMBIL
User Name: GLOBAL ENVIRONMENT AND MINING SERVICES
General:

0.0

0.002

0.004

0.006

0.008

0.01

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Tran Dominant Frequency = 57.13 Hz., Amplitude = 0.006,  PPV from Event = 0.378 mm/s

0.0

0.002

0.004

0.006

0.008

0.01

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Vert Dominant Frequency = 221.1 Hz., Amplitude = 0.003,  PPV from Event = 0.284 mm/s

0.0

0.002

0.004

0.006

0.008

0.01

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Long Dominant Frequency = 56.38 Hz., Amplitude = 0.010,  PPV from Event = 0.418 mm/s

0.0
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

MicL Dominant Frequency = 34.00 Hz., Amplitude = 0.261,  PSPL From Event = 113.0 dB(L)

Frequency (Hz.)



Event Report

Printed: September 22, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Long at 10:23:00 September 19, 2023 
Geo: 0.127 mm/s, Mic: 100.00 dB(L) 
Geo: 254.0 mm/s
5.0 sec at 2048 sps
1
Operator/factory.MMB

Serial Number
Battery Level
Unit Calibration
File Name
Scaled Distance

UM18455 V 10-90FB Micromate ISEE
3.8 Volts
November 18, 2021 by UES New Delhi 
UM18455_20230919102300.IDFW
242.1 (202.5 m, 0.7 kg)

Notes
Location: STATION-2
Client: GEORGE KOCHUPARAMBIL
User Name: GLOBAL ENVIRONMENT AND MINING SERVICES
General:

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
91.60 dB(L) at 4.206 sec
N/A
Passed (Freq = 19.7 Hz Amp = 1229 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check

 Frequency 
 Overswing Ratio

Tran
0.512

54
0.518
0.021
0.002

Passed
7.3
4.1

Vert
0.946

60
0.692
0.054
0.002

Passed
7.3
4.2

Long
0.560

68
0.569
0.030
0.003

Passed
7.3
4.1

mm/s
Hz
sec
g
mm

Hz

Peak Vector Sum 1.020 mm/s at 0.692 sec
N/A: Not Applicable 

DGMS India (A)

 Permissible Ground Vibration

V
el

o
ci

ty
 (

m
m

/s
)

Frequency (Hz)

 a

b

c

a)Industrial Buildings
b)Domestic houses/structures

c)Historic objects, sensitive structures

1 2 5 10 20 50 100

254

1

2

5

10

20

50

100

200

254

Tran: +  Vert: x  Long: ø 

No velocity above 1.0 mm/s

>

0.00.0 1.0 2.0 3.0 4.0 5.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 1.000 pa.(L)/div Sensor Check



FFT Report

Printed: September 22, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Long at 10:23:00 September 19, 2023 
Geo: 0.127 mm/s, Mic: 100.00 dB(L) 
Geo: 254.0 mm/s
5.0 sec at 2048 sps
1
Operator/factory.MMB

Serial Number
Battery Level
Unit Calibration
File Name
Scaled Distance

UM18455 V 10-90FB Micromate ISEE
3.8 Volts
November 18, 2021 by UES New Delhi 
UM18455_20230919102300.IDFW
242.1 (202.5 m, 0.7 kg)

Notes
Location: STATION-2
Client: GEORGE KOCHUPARAMBIL
User Name: GLOBAL ENVIRONMENT AND MINING SERVICES
General:

0.0

0.002

0.004

0.006

0.008

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Tran Dominant Frequency = 53.88 Hz., Amplitude = 0.009,  PPV from Event = 0.512 mm/s

0.0

0.002

0.004

0.006

0.008

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Vert Dominant Frequency = 55.00 Hz., Amplitude = 0.006,  PPV from Event = 0.946 mm/s

0.0

0.002

0.004

0.006

0.008

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Long Dominant Frequency = 55.00 Hz., Amplitude = 0.008,  PPV from Event = 0.560 mm/s

0.0

0.02

0.04

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

MicL Dominant Frequency = 2.000 Hz., Amplitude = 0.039,  PSPL From Event = 91.60 dB(L)

Frequency (Hz.)



Event Report

Printed: September 22, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Vert at 10:27:23 September 19, 2023 
Geo: 0.127 mm/s, Mic: 100.00 dB(L) 
Geo: 254.0 mm/s
5.0 sec at 2048 sps
1
Operator/factory.MMB

Serial Number
Battery Level
Unit Calibration
File Name
Scaled Distance

UM18455 V 10-90FB Micromate ISEE
3.8 Volts
November 18, 2021 by UES New Delhi 
UM18455_20230919102723.IDFW
242.1 (202.5 m, 0.7 kg)

Notes
Location: STATION-2
Client: GEORGE KOCHUPARAMBIL
User Name: GLOBAL ENVIRONMENT AND MINING SERVICES
General:

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
107.8 dB(L) at 0.668 sec
20 Hz
Passed (Freq = 19.7 Hz Amp = 1234 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check

 Frequency 
 Overswing Ratio

Tran
0.504

64
0.129
0.025
0.001

Passed
7.3
4.0

Vert
0.544

79
0.089
0.035
0.001

Passed
7.3
4.2

Long
0.441

79
0.153
0.021
0.001

Passed
7.3
4.1

mm/s
Hz
sec
g
mm

Hz

Peak Vector Sum 0.644 mm/s at 0.136 sec

DGMS India (A)

 Permissible Ground Vibration

V
el

o
ci

ty
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m
m
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)

Frequency (Hz)

 a

b

c

a)Industrial Buildings
b)Domestic houses/structures

c)Historic objects, sensitive structures

1 2 5 10 20 50 100

254
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100

200

254

Tran: +  Vert: x  Long: ø 

No velocity above 1.0 mm/s

>

0.00.0 1.0 2.0 3.0 4.0 5.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 2.000 pa.(L)/div Sensor Check



FFT Report

Printed: September 22, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Vert at 10:27:23 September 19, 2023 
Geo: 0.127 mm/s, Mic: 100.00 dB(L) 
Geo: 254.0 mm/s
5.0 sec at 2048 sps
1
Operator/factory.MMB

Serial Number
Battery Level
Unit Calibration
File Name
Scaled Distance

UM18455 V 10-90FB Micromate ISEE
3.8 Volts
November 18, 2021 by UES New Delhi 
UM18455_20230919102723.IDFW
242.1 (202.5 m, 0.7 kg)

Notes
Location: STATION-2
Client: GEORGE KOCHUPARAMBIL
User Name: GLOBAL ENVIRONMENT AND MINING SERVICES
General:

0.0

0.002

0.004

0.006

0.008

0.01

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Tran Dominant Frequency = 60.25 Hz., Amplitude = 0.008,  PPV from Event = 0.504 mm/s

0.0

0.002

0.004

0.006

0.008

0.01

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Vert Dominant Frequency = 84.75 Hz., Amplitude = 0.006,  PPV from Event = 0.544 mm/s

0.0

0.002

0.004

0.006

0.008

0.01

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Long Dominant Frequency = 22.13 Hz., Amplitude = 0.009,  PPV from Event = 0.441 mm/s

0.0

0.04

0.08

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

MicL Dominant Frequency = 22.38 Hz., Amplitude = 0.092,  PSPL From Event = 107.8 dB(L)

Frequency (Hz.)



Event Report

Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Serial Number
Battery Level
Unit Calibration
File Name
Scaled Distance

UM18455 V 10-90FB Micromate ISEE 
3.8 Volts
November 18, 2021 by UES New Delhi 

Notes

General:

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
104.1 dB(L) at 0.491 sec
14.6 Hz
Passed (Freq = 19.7 Hz Amp = 1134 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check

 Frequency 
 Overswing Ratio

Tran
0.725

41
0.043
0.058
0.002

Passed
7.5
4.0

Vert
0.899

146
0.001
0.076
0.002

Passed
7.3
4.1

Long
0.843

102
0.014
0.067
0.001

Passed
7.5
4.0

mm/s
Hz
sec
g
mm

Hz

Peak Vector Sum 0.990 mm/s at 0.014 sec

UM18455_20230919103100.IDFW 
242.1 (202.5 m, 0.7 kg)

DGMS India (A)

 Permissible Ground Vibration

V
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o
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ty
 (

m
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/s
)

Frequency (Hz)

 a
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c

a)Industrial Buildings
b)Domestic houses/structures

c)Historic objects, sensitive structures

1 2 5 10 20 50 100

254

1
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100
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254

Tran: +  Vert: x  Long: ø 

No velocity above 1.0 mm/s

>

0.00.0 1.0 2.0 3.0 4.0 5.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 1.000 pa.(L)/div Sensor Check

Vert at 10:31:00 September 19, 2023 
Geo: 0.127 mm/s, Mic: 100.00 dB(L) 
Geo:          254.0 mm/s
5.0 sec at 2048 sps
1
Operator/factory.MMB

Location: 
Client: 

STATION- 2
GEORGE KOCHUPARAMBIL

User Name: GLOBAL ENVIRONMENT AND MINING SERVICES

Printed: September 22, 2023 (V 10.72 - 10.72.1)



FFT Report

Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Vert at 10:31:00 September 19, 2023 
Geo: 0.127 mm/s, Mic: 100.00 dB(L) 
    Geo:      254.0 mm/s
5.0 sec at 2048 sps
1
Operator/factory.MMB

Serial Number
Battery Level
Unit Calibration
File Name
Scaled Distance

UM18455 V 10-90FB Micromate ISEE 
3.8 Volts
November 18, 2021 by UES New Delhi 
UM18455_20230919103100.IDFW 
242.1 (202.5 m, 0.7 kg)

Notes

General:

0.0

0.02

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Tran Dominant Frequency = 44.88 Hz., Amplitude = 0.014,  PPV from Event = 0.725 mm/s

0.0

0.02

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Vert Dominant Frequency = 49.75 Hz., Amplitude = 0.007,  PPV from Event = 0.899 mm/s

0.0

0.02

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Long Dominant Frequency = 40.25 Hz., Amplitude = 0.008,  PPV from Event = 0.843 mm/s

0.0

0.02

0.04

0.06

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

MicL Dominant Frequency = 2.000 Hz., Amplitude = 0.044,  PSPL From Event = 104.1 dB(L)

Frequency (Hz.)

Location: 
Client: 

STATION-2 
GEORGE KOCHUPARAMBIL

User Name: GLOBAL ENVIRONMENT AND MINING SERVICES

Printed: September 22, 2023 (V 10.72 - 10.72.1)



Event Report

Printed: September 22, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

MicL at 10:01:51 September 20, 2023 
Geo: 0.127 mm/s, Mic: 100.00 dB(L) 
Geo: 254.0 mm/s
5.0 sec at 2048 sps
1
Operator/factory.MMB

Serial Number
Battery Level
Unit Calibration
File Name
Scaled Distance

UM18455 V 10-90FB Micromate ISEE
3.8 Volts
November 18, 2021 by UES New Delhi
UM18455_20230920100151.IDFW
106.5 (89.1 m, 0.7 kg)

Notes
Location: STATION-3
Client: GEORGE KOCHUPARAMBIL
User Name: GLOBAL ENVIRONMENT AND MINING SERVICES
General:

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
118.0 dB(L) at 0.422 sec
93 Hz
Passed (Freq = 19.7 Hz Amp = 1208 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check

 Frequency 
 Overswing Ratio

Tran
1.876

85
0.226
0.158
0.093

Passed
7.5
4.0

Vert
2.049

146
0.188
0.189
0.005

Passed
7.3
4.2

Long
2.680
>200
0.188
0.301
0.029

Passed
7.3
4.2

mm/s
Hz
sec
g
mm

Hz

Peak Vector Sum 3.296 mm/s at 0.188 sec

DGMS India (A)

 Permissible Ground Vibration
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Trigger =
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Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 5.000 pa.(L)/div Sensor Check



FFT Report

Printed: September 22, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

MicL at 10:01:51 September 20, 2023 
Geo: 0.127 mm/s, Mic: 100.00 dB(L) 
Geo: 254.0 mm/s
5.0 sec at 2048 sps
1
Operator/factory.MMB

Serial Number
Battery Level
Unit Calibration
File Name
Scaled Distance

UM18455 V 10-90FB Micromate ISEE
3.8 Volts
November 18, 2021 by UES New Delhi
UM18455_20230920100151.IDFW
106.5 (89.1 m, 0.7 kg)

Notes
Location: STATION-3
Client: GEORGE KOCHUPARAMBIL
User Name: GLOBAL ENVIRONMENT AND MINING SERVICES
General:

0.0

0.02

0.04

0.06

0.08

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Tran Dominant Frequency = 2.000 Hz., Amplitude = 0.072,  PPV from Event = 1.876 mm/s

0.0

0.02

0.04

0.06

0.08

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Vert Dominant Frequency = 145.4 Hz., Amplitude = 0.025,  PPV from Event = 2.049 mm/s

0.0

0.02

0.04

0.06

0.08

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Long Dominant Frequency = 135.6 Hz., Amplitude = 0.022,  PPV from Event = 2.680 mm/s

0.0

0.04

0.08

0.12

0.16

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

MicL Dominant Frequency = 45.50 Hz., Amplitude = 0.165,  PSPL From Event = 118.0 dB(L)

Frequency (Hz.)



Event Report

Printed: September 22, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Serial Number
Battery Level
Unit Calibration
File Name
Scaled Distance

UM18455 V 10-90FB Micromate ISEE 
3.8 Volts

Notes

General:

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
110.3 dB(L) at 0.445 sec
27 Hz
Passed (Freq = 19.7 Hz Amp = 1224 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check

 Frequency 
 Overswing Ratio

Tran
2.294

85
0.215
0.163
0.004

Passed
7.3
4.1

Vert
2.104

128
0.208
0.166
0.003

Passed
7.3
4.2

Long
2.901

79
0.185
0.163
0.006

Passed
7.3
4.1

mm/s
Hz
sec
g
mm

Hz

Peak Vector Sum 3.666 mm/s at 0.185 sec

November 18, 2021 by UES New Delhi 
UM18455_20230920100312.IDFW 
106.5 (89.1 m, 0.7 kg)

DGMS India (A)

 Permissible Ground Vibration
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0.0MicL
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0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 2.000 pa.(L)/div Sensor Check

Long at 10:03:12 September 20, 2023 
Geo: 0.127 mm/s, Mic: 100.00 dB(L) 
Geo: 254.0 mm/s
5.0 sec at 2048 sps
1
Operator/factory.MMB

Location: 
Client: 

STATION-3
GEORGE KOCHUPARAMBIL

User Name: GLOBAL ENVIRONMENT AND MINING SERVICES



FFT Report

Printed: September 22, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Long at 10:03:12 September 20, 2023 
Geo: 0.127 mm/s, Mic: 100.00 dB(L) 
Geo: 254.0 mm/s
5.0 sec at 2048 sps
1
Operator/factory.MMB

Serial Number
Battery Level
Unit Calibration
File Name
Scaled Distance

UM18455 V 10-90FB Micromate ISEE 
3.8 Volts
November 18, 2021 by UES New Delhi 
UM18455_20230920100312.IDFW 
106.5 (89.1 m, 0.7 kg)

Notes
Location: 
Client: 

STATION-3
GEORGE KOCHUPARAMBIL

User Name: GLOBAL ENVIRONMENT AND MINING SERVICES
General:

0.0

0.02

0.04

0.06

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Tran Dominant Frequency = 85.00 Hz., Amplitude = 0.043,  PPV from Event = 2.294 mm/s

0.0

0.02

0.04

0.06

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Vert Dominant Frequency = 120.0 Hz., Amplitude = 0.024,  PPV from Event = 2.104 mm/s

0.0

0.02

0.04

0.06

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Long Dominant Frequency = 85.38 Hz., Amplitude = 0.060,  PPV from Event = 2.901 mm/s

0.0

0.04

0.08

0.12

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

MicL Dominant Frequency = 23.13 Hz., Amplitude = 0.123,  PSPL From Event = 110.3 dB(L)

Frequency (Hz.)



Event Report

Printed: September 22, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Serial Number
Battery Level
Unit Calibration
File Name
Scaled Distance

UM18455 V 10-90FB Micromate ISEE 
3.8 Volts

Notes
Location: STATION-3
Client: GEORGE KOCHUPARAMBIL
User Name: GLOBAL ENVIRONMENT AND MINING SERVICES
General:

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
110.4 dB(L) at 0.455 sec
11.8 Hz
Passed (Freq = 19.7 Hz Amp = 1216 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check

 Frequency 
 Overswing Ratio

Tran
2.207

120
0.325
0.165
0.003

Passed
7.5
4.0

Vert
1.805

120
0.173
0.135
0.003

Passed
7.3
4.2

Long
2.514

114
0.324
0.171
0.005

Passed
7.3
4.2

mm/s
Hz
sec
g
mm

Hz

Peak Vector Sum 3.145 mm/s at 0.324 sec

November 18, 2021 by UES New Delhi 
UM18455_20230920100531.IDFW 
106.5 (89.1 m, 0.7 kg)

DGMS India (A)

 Permissible Ground Vibration
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Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 2.000 pa.(L)/div Sensor Check

Long at 10:05:31 September 20, 2023 
Geo: 0.127 mm/s, Mic: 100.00 dB(L) 
Geo: 254.0 mm/s
5.0 sec at 4096 sps
1
Operator/factory.MMB



FFT Report

Printed: September 22, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Long at 10:05:31 September 20, 2023 
Geo: 0.127 mm/s, Mic: 100.00 dB(L) 
Geo: 254.0 mm/s
5.0 sec at 4096 sps
1
Operator/factory.MMB

Serial Number
Battery Level
Unit Calibration
File Name
Scaled Distance

UM18455 V 10-90FB Micromate ISEE 
3.8 Volts
November 18, 2021 by UES New Delhi 
UM18455_20230920100531.IDFW 
106.5 (89.1 m, 0.7 kg)

Notes
Location: STATION-3
Client: GEORGE KOCHUPARAMBIL
User Name: GLOBAL ENVIRONMENT AND MINING SERVICES
General:

0.0

0.02

0.04

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Tran Dominant Frequency = 77.25 Hz., Amplitude = 0.033,  PPV from Event = 2.207 mm/s

0.0

0.02

0.04

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Vert Dominant Frequency = 88.63 Hz., Amplitude = 0.029,  PPV from Event = 1.805 mm/s

0.0

0.02

0.04

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

Long Dominant Frequency = 52.13 Hz., Amplitude = 0.039,  PPV from Event = 2.514 mm/s

0.0

0.04

0.08

0.12

2 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

MicL Dominant Frequency = 27.50 Hz., Amplitude = 0.121,  PSPL From Event = 110.4 dB(L)

Frequency (Hz.)



EC Compliance Report for the period of April 2023 to September 2023  
Granite building stone quarry of Shri. George Kochuparambil 

 
Annexure- 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Blasting Mats 

  



EC Compliance Report for the period of April 2023 to September 2023  
Granite building stone quarry of Shri. George Kochuparambil 

 
Annexure- 5 

  

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



EC Compliance Report for the period of April 2023 to September 2023  
Granite building stone quarry of Shri. George Kochuparambil 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

Rainwater Harvesting Pond 

 

  



EC Compliance Report for the period of April 2023 to September 2023  
Granite building stone quarry of Shri. George Kochuparambil 

 
Annexure- 6 

  

Sl 
No 

Name Post 

1 Shri. Sonu Jose Head of Monitoring Cell 

2 Mr. Baby P Poulose In charge 

3 Mr. Joseph K Y Member 

4 Mr. Prasanth P P Member 

5 Mr. Jomy Joy Member 

6 Mr. John Peter Member 
  

Environment Monitoring Cell 

 

 

 

 

 

 

 

 

 

 

 

 

 

 











EC Compliance Report for the period of April 2023 to September 2023  
Granite building stone quarry of Shri. George Kochuparambil 

 
Annexure- 7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 



EC Compliance Report for the period of April 2023 to September 2023  
Granite building stone quarry of Shri. George Kochuparambil 

 
 

Access Roads 

 



EC Compliance Report for the period of April 2023 to September 2023  
Granite building stone quarry of Shri. George Kochuparambil 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Access Roads 



EC Compliance Report for the period of April 2023 to September 2023  
Granite building stone quarry of Shri. George Kochuparambil 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Access Roads 

 



EC Compliance Report for the period of April 2023 to September 2023  
Granite building stone quarry of Shri. George Kochuparambil 

 
Annexure- 8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



EC Compliance Report for the period of April 2023 to September 2023  
Granite building stone quarry of Shri. George Kochuparambil 

 

 

 

 



EC Compliance Report for the period of April 2023 to September 2023  
Granite building stone quarry of Shri. George Kochuparambil 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Solar Lights 



EC Compliance Report for the period of April 2023 to September 2023  
Granite building stone quarry of Shri. George Kochuparambil 

 
Annexure- 9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Water Tanker with Sprinkler 



EC Compliance Report for the period of April 2023 to September 2023  
Granite building stone quarry of Shri. George Kochuparambil 

 

 



EC Compliance Report for the period of April 2023 to September 2023  
Granite building stone quarry of Shri. George Kochuparambil 

 
Annexure- 10 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



EC Compliance Report for the period of April 2023 to September 2023  
Granite building stone quarry of Shri. George Kochuparambil 

 

 



EC Compliance Report for the period of April 2023 to September 2023  
Granite building stone quarry of Shri. George Kochuparambil 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plantation 



EC Compliance Report for the period of April 2023 to September 2023  
Granite building stone quarry of Shri. George Kochuparambil 

 
Annexure- 11 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



EC Compliance Report for the period of April 2023 to September 2023  
Granite building stone quarry of Shri. George Kochuparambil 

 



EC Compliance Report for the period of April 2023 to September 2023  
Granite building stone quarry of Shri. George Kochuparambil 
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Blasting Sign Board 
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Sign Boards                                                           
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KSPCB LICENSE 
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 PANCHAYAT LICENSE 
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 NEWSPAPER ADVERTISEMENT 
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MONITORING PHOTOS 
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Monitoring Reports
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NURSERY RECEIPTS 
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HEALTH INSURANCE OF EMPLOYEES 
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CSR EXPECITURES SNDF RECEIPTS 
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