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Introduction 

Shri. George Kochuparambil, Kochuparambil house, Vazhithala Post, Thodupuzha 

Taluk, Idukki District, Kerala-685583 has been granted for 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 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. 

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. Vide letter no. 1137/EC/SEIAA/KL/2017 dated 02.03.2023, the 

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

EC (ie 17.03.2018). 

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

elevation in this area is 145m above MSL and the lowest elevation is 35m above 

MSL. 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.  
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Description of the project 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

File No.   1137/EC/SEIAA/KL/2017 

Name of the project  

GRANITE BUILDING STONE QUARRY (Minor 

Mineral) of  

Mr.George Kochuparambil 

District and state : Idukki, Kerala 

Taluk / Mandal : Thodupuzha 

Village  : Manakkad 

Category & Schedule  B2 & Schedule 1(a) 

Khasara No. / Plot No. / 

Block / Gate No. etc., 
: 

Re-Sy Block No.11, Re-Sy. Nos: 354/4, 354/5, 

355/1pt, 351/1pt, 350 & 352/1pt. 

Extent of Area  12.2987 Ha 

Ownership / Occupancy : Private Land 

Existence of public 

road/railway line, if any, 

nearby and approximate 

distance Nearest Port / 

Airport 

: 

The nearest railhead – Piravam Road (30 Kms) and  

Nearest airport – Cochin International Airport (48 

Kms) from the mine. 

Latitude & Longitude 

 

: N - 09°53'32.72" to N - 09°53'48.09" 

E - 76°38'21.51" to E - 76°38'36.07" 

Address of Registered office  Shri. George Kochuparambil, 

Kochuparambil house, Vazhithala-Post, 

Thodupuzha Taluk, Idukki District 

Pincode: 685 583 

E-mail: - unitedgranitesandmetals@gmail.com 
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Compliance Status of the General Conditions for Mining Projects Laid down by the 

State Environment Impact Assessment Authority, Kerala vide their Environment 

Clearance No.56/2018 Dated:17/03/2018, EC Revalidated on. 02/03/2023 

Part A – Specific Conditions (1137/EC/SEIAA/KL/2017, Dated: 17/03/2018) 

Sl. 

No. 

Condition Status of Compliance 

1 If any rare, endemic and threatened plant 

species are noticed, they shall be 

properly protected insitu or transplanted 

to a suitable site inside the lease area. 

The Endemic species are properly protected 

and transplanted to a suitable area. 

 

 

Specific Conditions (1137/EC/SEIAA/KL/2017, Dated: 02/03/2023) 

Sl. 

No. 

Condition Status of Compliance 

1 The buffer zone should be maintained 

with a uniform width of 7.5m and it 

should be used for developing and 

maintaining thick green belt. 

7.5m wide buffer zone is maintained. Thick 

green belt is maintained. Geo tagged 

photograph is attached as Annexure- 1 

2 The garland canal, silt traps and 

overflow channel should be maintained 

periodically by cleaning and desilting 

and geo-tagged photographs of the 

process should be included in the half 

yearly compliance report. 

The garland canal, silt traps and overflow 

channel are maintained periodically by 

cleaning and desilting. Geo-tagged 

photographs are attached as Annexure- 2 
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3 The impact of vibration due to blasting 

on the nearest houses and other built 

structures should monitored in terms of 

Peak Particle Velocity and amplitude for 

a maximum charge per delay and 

included in the Half Yearly Compliance 

Report. 

Study of blast vibration is being done. 

Monitoring is done near the nearest house 

also. Report is attached as Annexure-03. 

4 NONEL short delay detonator may be 

used for initiation. 

Nonel initiation system is only used in 

blasting.  

5 Blasts should be conducted by a blasters 

or mining mate certificate holder 

Blasting is done by person having statutory 

certificate issued by DGMS. 

6 To restrict fly rock within 10m, muffling 

arrangements should be made.  

Blasting mats are used to restrict fly rocks 

up to 10m. Photograph is attached as 

Annexure- 4. 

7 In wake of occurrence of large scale 

landslides in the state, as per the 

information provided by the Department 

of Mining and Geology, it is directed to 

use only NONEL for blasting to reduce 

the vibration of the ground, which is one 

of the causative factors that triggers 

landslides, formation of cracks in the 

surrounding buildings and disturbance to 

human and wild life. 

Initiation by NONEL is only used for 

blasting. 

8 Blasting mats should be used during rock 

blasting to contain the blast, prevent fly 

rocks and suppress dust. 

Blasting mats are used. Photograph is 

attached as Annexure- 4. 

9 The violation of EC condition may lead 

to cancellation of EC and action under 

Agreed. 
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The Environment (Protection) Act, 

1986. 

 

 

Part B – General Conditions 

Sl. 
No. 

Condition Status of Compliance 

1 Rainwater harvesting facility should be 
installed as per prevailing provisions of 
KMBR/KPBR, unless otherwise specified. 

Rainwater harvesting is a technically 
feasible solution for overcoming the 
problem of water scarcity in Mines. Rain 
water harvesting facility is installed. The 
photos of Rain Water harvesting Pond is 
attached as Annexure- 5 

2 Environment Monitoring Cell as agreed 
under the affidavit filed by the proponent 
should be formed and made functional. 

Environment monitoring cell is formed 
& is made functional. 
The details of Environmental monitoring 
cell are given as Annexure-6. Minutes of 
meeting of 20th meeting held on 
27.10.2022, 21st meeting held on 
29.12.2022 and 22nd meeting held on 
16.03.2023 are attached. 
 

3 Suitable avenue trees should be planted 
along  either side of the tarred road and open 
parking areas, if any, including approach  
roads and internal roads. 

Suitable types of trees are planted    along 
either side of the road & parking areas. 
Photographs are attached as Annexure- 
7 
 

4 Maximum possible solar energy generation 
and utilization shall be ensured as an 
essential part of the project. 

Solar Energy generation and utilization 
is adopted. Photos of solar lights are 
attached as Annexure- 8 
 

5 Sprinklers shall be installed and used in the 
Project Site to contain dust emissions. 

Sprinklers are used in project site to 
control dust emission. Photos are 
attached as Annexure-9. 
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6 Eco-restoration, including the Mine 
Closure   Plan shall be done at the own cost of 
the Project Proponent. 

Plantation of various saplings within the 
project area has been initiated. The mine 
closure plan will be prepared as agreed 
by the project proponent. Photos are 
attached as Annexure- 10. 

7 At least 10 per cent of total excavated Pit 
area should be retained as water storage area 
and the remaining area should be reclaimed 
with stacked dumping and overburden and 
planted with indigenous plant species that 
are eco- friendly, if no other specific 
condition on reclamation of the Pit is 
stipulated in the EC. 

During Closure of the mine, 10 percent 
of total excavated pit will be retained as 
water storage area and the remaining area 
will be reclaimed with stacked dumping 
& overburden and indigenous plant 
species will be planted. 
 

8 Corporate Social Responsibility 
(CSR) agreed upon by the Proponent should 
be implemented. 

Several Corporate Social Responsibility 
(CSR) activities has been carried out by 
the project proponent. The Activities 
were carried in the sectors like 
Education, Infrastructure, Environment 
and Health care etc. The details of CSR 
provided in the period is mentioned in the 
below table. Attached as Annexure- 22 
 

9 The Lease area shall be fenced off with 
barbed wires to a minimum height of 4 ft 
around, before starting of Mining. All the 
boundary indicators (boards, stores, 
markings, etc.) shall be protected at all times 
and shall be conspicuous. 

Lease area is fenced off. Sign boards 
have been erected at prominent places.  
Photos of Boundary fencing are attached 
as Annexure-11 

10 Warning alarms indicating the time of 
Blasting (to be done at specific timings) has 
to be arranged as per stipulations of the 
Explosives department. 

Blasting time and safety boards have 
been erected at all entrance to the mine. 
Siren is blown before blasting as 
warning and after blasting siren is 
hooted to give all clear message. 
Photographs of sign boards are attached 
as Annexure- 12. 
 

11 Control measures on noise and vibrations 
prescribed by KSPCB should be 
implemented. 

 Noise and vibration 
control measures is 
implemented by adapting 
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controlled blasting. 
 Use of sharp drilling bits, 

delivery of compressed air at 
optimal pressure, Proper 
maintenance of compressor, 
drilling machine, jackhammers 
and tipper trucks. 

 Regular monitoring of noise 
levels is being done within the 
core zone and the buffer zone of 
the mining lease area. 

 

12 Quarrying activities should be limited to 
daytime as per KSPCB guidelines/specific 
conditions. 

Quarrying activities are limited to 
daytime only as per KSPCB guidelines. 
Photograph of sign board showing 
quarry working time is attached as 
Annexure- 12. 
 

13 Blasting should be done in a controlled 
manner as specified by the regulations of the 
Explosives department or any other 
concerned  agency. 

Controlled blasting is done with Nonel 
initiation. Muffling is done to control 
flyrocks. 
 

14 A licensed person should supervise/control 
the Blasting Operations 

Blast design is approved by the First 
Class Mines Manager. Supervision is 
done by the Second Class Mines 
Manager 

15 Access roads to the quarry shall be tarred 
to contain dust emission that may arise 
during the transportation of material. 

Access road to the Quarry is tarred and 
tiled to control dust emission. 
Photographs of road are attached as 
Annexure- 13. 

16 Overburden materials should be managed 
within the site and used for reclamation of 
Mine Pit as per Mine closure Plan/specific 
conditions 

Overburden material/Topsoil is stacked 
at the southeast corner of the site for   
future use of reclamation and green belt 
afforestation. 
 

17 Height of Benches should not exceed 5 M 
and width should not be less than 5 M, if 
there is no mention in the Mining 
Plan/specific conditions 

Benches are maintained. 
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18 Mats to reduce fly rock blast to a maximum 
of 10 PPV should be provided 

Mats are laid on the top of the charged 
holes area to control fly rock. Blasting is 
done with Nonel initiation system only. 
Controlled blasting keeps the vibration   
below 10ppv. Photographs are attached 
as Annexure-04 
 

19 Maximum depth of mining and general 
ground level at site shall not exceed 10m 

The Mining is done as per the approved 
mining plan. Maximum depth of mining 
and general ground level at site shall not 
exceed 10m. 
 

20 No mining operation should be carried out 
at   place having a slope greater than 450 

No mining operation will be carried out 
at place having a slope greater than 450  
 

21 Acoustic enclosures should have been 
provided to reduce sound amplifications in 
addition to the provisions of green belt and 
hollow bricks envelop for crushers so that 
the noise level is kept within prescribed 
standards given by CPCB/KSPCB. 

Acoustic enclosures have been provided 

to reduce sound amplifications. 

 

22 The workers on the site should be provided 
with the required protective equipment such 
as ear muffs helmet, etc. 

All the employees are provided with 

Personal Protective equipment (PPE’s). 

23 Garland drains with clarifiers to be provided 
in the lower slopes around the core area to 
channelize storm water. 

Drains are provided to channelize Storm 
water. Photograph is attached as   
Annexure-02. 

24 The transportation of minerals should be 
done in covered trucks to contain dust 
emissions. 

All trucks transporting material are 
covered by firmly tied tarpaulin. 
Photograph is attached as Annexure- 13 

25 The proponent should plant trees at least 5 
times the loss that has been occurred while 
clearing the land for the project. 

Plantations of about 5 times the loss that 
has been occurred while clearing the land 
is being done.  
Nursery receipts are enclosed as 
Annexure-14 

26 Disposal of spent oil from diesel engines 
should be as specified under relevant 
Rules/Regulations. 

Spent oil is re-used as a lubricant for 
drilling. Excess oil is sold to authorized 
agencies 
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27 Explosives should be stored in magazines in 
isolated place specified and approved by the 
Explosive Department. 

Explosives are stored in a Licensed 
Explosives Magazine. Copy of Explosive 
license is attached as Annexure-15 

28 A minimum buffer distance of 100 M from 
the boundary of the quarry to the nearest 
dwelling unit or other structures, not being 
any facility for mining shall be provided. 

No dwellings are situated within 100 M 
from the boundary of the quarry. 

29 100 M buffer distance should be maintained 
from forest boundaries 

Mining area is not located near any forest 
areas. 
 

30 Consent from Kerala State Pollution 
Control Board under Water and Air Act(s) 
should be obtained before initiating mining 
activity. 

Consent from KSPCB under Air and 
Water Act(s) is obtained.  Copy of the 
consent is attached as Annexure-16 
 

31 All other statutory clearances should be 
obtained, as applicable, by project 
proponents from the respective competitive 
authorities including that for blasting and 
storage of explosives. 

All required statutory clearances are 
obtained. 
 

32 In the case of any change(s) in the scope of 
the Project, extent, quantity, process of 
mining technology involved or in any way 
affecting the environment 
parameters/impacts as assessed, based on 
which only the EC is issued, the project 
would require a fresh appraisal by this 
Authority, for which the proponent shall 
apply and get the approval of this Authority. 

There is no change in the scope of   the 
project. 
 

33 The Authority reserves the right to add 
additional safeguard measures 
subsequently, if found necessary, and to 
take action including revoking of the 
Environmental Clearance under provisions 
of the Environment (Protection) Act,1986, 
to ensure effective implementation of the 
suggested safeguard measures in a time 
bound and satisfactory manner. 

Agreed 

34 The stipulations by the Statutory 
Authorities under different Acts and 

Agreed 
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Notifications should be complied with 
including the provisions of the Water 
(Prevention and control of Pollution) 
Act,1974, the Air (Prevention and control of 
Pollution) Act1981, the Environment 
(Protection) Act,1986, the Public Liability 
(Insurance) Act,1991 and EIA 
Notification,2006 

35 The project proponent should advertise in at 
least 2 newspapers widely circulated in the 
region, one of which (both the 
advertisement and the newspaper) shall be 
in the vernacular language informing that 
the Project has been accorded Environment 
Clearance and the copies of the Clearance 
letters are available with the State 
Environment Impact Assessment Authority 
(SEIAA) office and may also be seen on the 
website of the Authority at 
www.seiaakerala.org. The advertisement 
should be made within 10 days from the 
date of receipt of the clearance letter and a 
copy of the same signed in all the pages 
should be forwarded to the Office of this 
Authority as confirmation 

Advertisements are given in two 

newspapers.  

1. Kerala Kaumady – 

Malayalam – 12/04/2018 

2. The Hindu Daily – English – 

12/04/2018 

Copies of advertisements published in 
the newspapers are attached as 
Annexure- 17 

36 A copy of the clearance letter shall be sent 
by the proponent to the concerned Gram 
Panchayat/District 
Panchayat/Municipality/Corporation/Urban 
local Body and also to the Local NGO, if 
any from whom 
suggestions/representations, if any were 
received while processing the proposal. The 
Environmental Clearance shall also be put 
on the website of the company by the 
proponent. 

A copy of the Clearance is submitted to 
the concerned authorities.  Copy of 
Panchayat license attached as 
Annexure-18 
 

37 The proponent shall submit half yearly 
reports on the status of compliance of the 
stipulated EC conditions including results 

Half yearly compliance reports are 
submitted as stipulated to State 
Environmental Impact Assessment 
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of monitored data (both in hard copies as 
well as by e-mail) and upload the status of 
compliance of the stipulated EC conditions, 
including results of monitored data on their 
website and shall update the same 
periodically. It shall simultaneously be sent 
to the respective regional office of the 
MOEF, Govt. of India and also to the State 
Environment Impact Assessment Authority 
(SEIAA) office 

Authority and the Regional Office of 
MoEF&CC, Bangalore. 
The monitored data of Air, Noise and 
Water is attached as Annexure-19 
 

38 The details of Environment Clearance 
should be prominently displayed in a 
metallic board of   3 ft x 3 ft with green 
background and yellow letters of Times 
Roman font of size not less than 40. Sign 
board with extent of Lease area and 
boundaries shall be depicted at the entrance 
of the quarry, visible to the public 

Details of Environmental Clearances is 
prominently displayed at the entrance to 
the Mine.  
Photograph is attached as Annexure- 20 

39 The proponent should provide notarized 
affidavit (indicating the number and date of 
Environmental Clearance proceedings) that 
all the conditions stipulated in the EC shall 
be scrupulously followed. 

Notarized affidavit is submitted. 
 

40 No change in mining technology and scope 
of working should be made without prior 
approval of the SEIAA. No further 
expansion or modifications in the mine shall 
be carried out without prior approval of the 
SEIAA, as applicable. 

Prior approval from the SEIAA will be 
sought in case of change of mining 
technology. 
 

41 The Project proponent shall ensure that no 
natural water course and/or water resources 
shall be obstructed due to any mining 
operations. Necessary safeguard measures 
to protect the first order streams, if any, 
originating from the mine lease shall be 
taken. 

No natural water course is obstructed. 
Necessary safeguard   measures are taken 
to protect first order streams if 
originating from the mining lease in the 
future. 
 

42 Monitoring of Ambient Air Quality to be 
carried out based on the Notification 2009, 
as amended from time to time by the Central 

Monitoring of Ambient Air Quality is 
carried out. Monitoring reports have 
been enclosed as Annexure- 19. 
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Pollution Control Board. Water sprinkling 
should be increased at places loading and 
unloading points & transfer point to reduce 
fugitive emissions. 

 

43 The top soil, if any, shall be temporarily be 
stored at earmarked site(s) only for the 
topsoil shall be used for land reclamation 
and plantation. The Over burden (OB) 
generated during the mining operations 
shall be stacked at earmarked dump site(s) 
only. The maximum height of the dumps 
shall not exceed 8 m and the width 20 m and 
overall slope of the dumps shall be 
maintained to 45°. The OB dumps should be 
scientifically vegetated with suitable native 
species to prevent erosion and surface run 
off. In critical areas, use of geo-textiles shall 
be undertaken for stabilization of the dump. 
The entire excavated area should continue 
until the vegetation becomes self- 
sustaining 

Top Soil dump is stacked at the 
designated area and will be utilized 
during the Mine Closure for 
Afforestation and Green belt 
development. OB generated is stacked 
separately and is vegetated with locally 
available shrubs and grasses. 
 

44 Catch drains and siltation ponds of 
appropriate size shall be constructed around 
the mine working, mineral and OB dumps 
to prevent run off of water and flow of 
sediments directly into the river and other 
water bodies. The water so collected should 
be utilized for watering the mine area, 
roads, green belt development, etc. The 
drains shall be regularly de silted 
particularly after monsoons and maintained 
properly 

All storm water from lease area is 
collected in Silt Settling Tank (SST 1) 
through garland drains. After settling it 
overflows to SST 2 and then to SST3. 
The clear water from SST 3 is diverted to 
Rain water Harvesting Ponds for use in 
water sprinkling, gardening, etc. 

45 Effective safeguard measures such as 
regular water sprinkling shall be carried out 
in critical areas prone to air pollution and 
having high levels of PM10 and PM2.5 such 
as haul road, loading and unloading points 
and transfer points-it shall be ensured that 
the Ambient Air Quality parameters 

Regular water sprinkling is done on all 
necessary roads with water tankers and 
sprinklers. 
Photograph is attached as Annexure- 9 
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conform to the norms prescribed by the 
Central Pollution Control Board in this 
regard. 

46 Fugitive dust emissions from all sources 
should be controlled regularly. Water 
spraying arrangements on haul roads, 
loading and unloading and transfer points 
should be provided and properly 
maintained. 

Fugitive dust emissions are controlled by 
using water tankers with sprinklers. 

47 Measures should be taken for control of 
noise levels below 85 dB (A) in the work 
environment. 

Adequate measures for noise   control 
have been adopted. 
 

48 A separate environmental management cell 
with suitable qualified personnel should be 
set up under the control of a senior 
executive, who will report directly to the 
head of the Organization. 

An Environment Management Cell has 
been set up with Mr. Sonu Jose as the 
head of the Cell. 
The details of Environmental monitoring 
cell are given as Annexure-6. Minutes of 
meeting of 20th meeting held on 
27.10.2022, 21st meeting held on 
29.12.2022 and 22nd meeting held on 
16.03.2023 are attached. 

49 The funds earmarked for environment 
protection measures and CSR activities 
should be kept in a separate account and 
should not be diverted for other purpose. 
Year wise expenditure should be reported to 
the State Environment Impact Assessment 
Authority (SEIAA) office. 

The funds earmarked for environment 
protection measures and CSR activities 
Shall be kept in a separate   account and 
will not be diverted for other purpose. 
CSR activities are distributed in 4 sectors 
Education, Infrastructure, Environment 
and Health care. Photos of the CSR 
receipts are enclosed as Annexure-22. 
 

50 The Regional Office of MOEF and CC 
located in Bangalore shall monitor 
compliance of the stipulated conditions. 
The Project authorities should extend full 
cooperation to the Officer(s) if the Regional 
Office by furnishing the requisite 
data/information/monitoring reports 

Agreed 

51 Any appeal against the Environment 
Clearance shall lie with the National Green 

Agreed 
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Tribunal, if preferred, within a period of 30 
days as prescribed under Section 16 of the 
National Green Tribunal Act, 2010 

52 Concealing the factual data or submission 
of false/fabricated data and failure to 
comply with   any of the conditions 
mentioned above may result in withdrawal 
of this clearance and attract action under 
provisions of the Environment (Protection) 
Act, 1986. 

Agreed 

53 The Regional Office of MOEF and CC 
located in Bangalore shall monitor 
compliance of the stipulated conditions. 
The Project authorities should extend full 
cooperation to the Officer(s) if the Regional 
Office by furnishing the requisite 
 data/information/monitoring reports 

Agreed 

54 The above conditions shall prevail not 
withstanding anything to the contrary, 
inconsistent or simplified, contained in any 
other permit, license on consent given by 
any other authority for the same project. 

Agreed 

55 The order is valid for a period of 5 years of 
the expiry date of Mine lease period issued 
by the Government of Kerala, whichever is 
earlier 

Agreed 

56 The Environment Clearance will be subject 
to the final order of the courts in any 
pending litigation related to the land or the 
project, in any court of law. 

Agreed 

57 The Mining operations shall be restricted to 
above ground water table and it should not 
intersect ground water table. 

Mining operations will be restricted to 
above ground water table and due care 
will be taken so as not to intersect ground 
water. 

58 All vehicles used for transportation and 
within the mines shall have ‘PUC’ 
certificate from authorized pollution 
checking center. Washing of all vehicles 
shall be inside the Lease area 

It is ensured that all transportation 
vehicles have ‘PUC’ Certificate issued 
by an authorized   Pollution checking 
center. All the vehicles are washed inside 
the lease area. 
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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 

(9.51 Acres) 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 last week of March 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, 

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

operations were monitored through geophone at the distance of 59 m, 74 m, 

100 m, 145 m, 209 m, 283 m. The data obtained from the Instantel micromate 

instrument were interpreted 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. 

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

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

different locations.  

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

analysis of the data and conclusions are summarized below. 

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

house of Mr. Tomy Kurian, Towards South West of Mine lease boundary, near 

the Mines office & inside the Mine. Out of the fifteen blasts, three blasts were 

conducted with box cut pattern and the rest twelve blasts were 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. The depth of holes used in box cut blasts were 6ft with burden and spacing 

values of 1.0 m and 1.2 m respectively. The total number of holes per round 

of blast for the three blasts was 25. Explosive charge per hole was 0.375 Kg, 
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maximum charge per delay was 0.375 Kg and total explosive charge per blast 

was 9.375 Kg. The charge factor used in box cut pattern was 0.173 Kg/M3. 

4. In the bench blast, the depth of holes used are 8ft and 6ft. The total number 

of holes varied from 25 to 16. All the blasts were done in hard rock. So 

staggered pattern of drilling was used. 

5. 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 ANFO. 

The explosive quantity per hole was 0.650 Kg. The 6 ft holes were charged 

with one cartridge of slurry explosive and ANFO. The explosive quantity per 

hole was 0.425 Kg.  

6. 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 59 to 283 m. 

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

from 0.254 to 0.863 mm/s. Distance of house from blast locations was 283m. 

8. The highest value of vibration recorded at 59m from blast site was 3.751 

mm/s. This was recorded in blast no: 14 where maximum charge per delay 

was 0.375 Kg and total explosive charge in the blasting round was 9.375 Kg. 

This blast was done in box cut pattern. 

9. 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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10. 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. 

11. The readings recorded were within the DGMS permissible limit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4 
 

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. 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 
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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. Vide letter no. 1137/EC/SEIAA/KL/2017 dated 

02.03.2023, the validity of EC is extended for the project life of 16 years from 

the date of original EC (i.e. 17.03.2018).  

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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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 35.4 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. 

 

BLAST VIBRATION STUDY: 

On 27.03.2023, 15 Rounds of Blasts were conducted. The locations of 

Blasting & Monitoring stations are plotted in the Google Earth and shown 

below.  

 

 

 

 

 

 

 

 

 

 

 

 

Fig 3: Google Earth Image of the Mine showing Blasting Locations & Monitoring Points 

N 
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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 

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 
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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 

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. 
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METHODOLOGY 

 A preliminary reconnaissance survey was done to understand the 

quarrying operations, location of surrounding structures or houses 

 Fifteen 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. 

 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. 
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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 

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. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 4: Different kind of waveforms 
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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 

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 6 feet 

(1.80m) & 8 Feet (2.40m) depth, using hand held jackhammer drills (Fig. 5). 

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

for achieving required delay in the blast round (Fig. 7). (Fig. 10) 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. 9). Fig. 11 shows the muffling arrangement of blasting 

area/charged holes with blasting mats to control the fly rocks. Fig.12 shows 

the fragmented material from the blasting operations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 5: Drilling of Blast Holes using Jack Hammer 

Fig 6: A Close view of the Bench Face 
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Fig 7: Non-Electric Detonator & Surface Trunk Line Delay used in the Quarry 

Fig 8: Explosive Cartridges used in the Quarry 
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Fig 9: Stemming of Blast Holes 

Fig 10: Charged Holes 
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Fig 11: Muffling arrangements to control the Fly rocks 

Fig 12: Fragmented Rock after Blasting 
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Fig 13: Blast Vibration Monitoring 



19 
 

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, 15 blasts were conducted at different locations in the 

quarry. Blastholes of 6 Ft depth were charged with the ANFO & Slurry 

explosive quantity of 425 gms and Blastholes of 8 Ft depth were charged with 

the ANFO & Slurry explosive quantity of 650 gms. 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.13 shows the study carried out to monitor the ground 

vibration towards the nearby house & near to Mine Office situated 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 Blast No. 5 

1 Date of Blast 27.03.2023 27.03.2023 27.03.2023 27.03.2023 27.03.2023 

2 Time of Blasts (Hours) 09:57:51 09:58:42 10:02:34 10:03:00 10:20:28 

3 Location of blasts 
9°53'37.79"N, 
76°38'27.60"E 

9°53'37.79"N, 
76°38'27.60"E 

9°53'37.79"N, 
76°38'27.60"E 

9°53'37.79"N, 
76°38'27.60"E 

9°53'37.26"N, 
76°38'27.90"E 

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

5 Burden (m) 1 1 1 1 1 

6 Spacing (m) 1.2 1.2 1.2 1.2 1.2 

7 Depth of blast hole (Ft) 8 8 8 8 6 

8 No of blast holes 18 18 20 16 25 

9 Explosive charge/ Hole (kg) 0.65 0.65 0.65 0.65 0.425 

10 Maximum Charge per delay (kg) 0.65 0.65 0.65 0.65 0.425 

11 Total Charge / Blast (kg) 11.7 11.7 13 10.4 10.625 

12 Initiation System Nonel Nonel Nonel Nonel Nonel 

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

14 Location of instrument 
9°53'35.16"N, 
76°38'18.64"E 

9°53'35.16"N, 
76°38'18.64"E 

9°53'35.16"N, 
76°38'18.64"E 

9°53'35.16"N, 
76°38'18.64"E 

9°53'38.16"N, 
76°38'21.06"E 

15 Distance (m) 283 283 283 283 209 

16 PPV (mm/s) 0.254 0.632 0.597 0.863 0.825 

17 Noise (dB) 93.23 94.7 92.6 93.5 97.44 

18 Dominant Frequency (Hz) 25.63 50.38 52.63 104 53.5 

Table 2: Monitored Blast details 
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S. 
No 

Description Blast No. 6 Blast No. 7 Blast No. 8 Blast No. 9 Blast No. 10 

1 Date of Blast 27.03.2023 27.03.2023 27.03.2023 27.03.2023 27.03.2023 

2 Time of Blasts (Hours) 10:21:10 10:29:34 10:30:01 10:30:26 12:37:10 

3 Location of blasts 
9°53'37.26"N, 
76°38'27.90"E 

9°53'37.26"N, 
76°38'27.90"E 

9°53'37.26"N, 
76°38'27.90"E 

9°53'37.26"N, 
76°38'27.90"E 

9°53'38.64"N, 
76°38'23.88"E 

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

5 Burden (m) 1 1 1 1 1 

6 Spacing (m) 1.2 1.2 1.2 1.2 1.2 

7 Depth of blast hole (Ft) 6 6 6 6 6 

8 No of blast holes 25 25 23 21 25 

9 Explosive charge/ Hole (kg) 0.425 0.425 0.425 0.425 0.425 

10 Maximum Charge per delay (kg) 0.425 0.425 0.425 0.425 0.425 

11 Total Charge / Blast (kg) 10.625 10.625 9.775 8.925 10.625 

12 Initiation System Nonel Nonel Nonel Nonel Nonel 

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

14 Location of instrument 
9°53'38.16"N, 
76°38'21.06"E 

9°53'38.16"N, 
76°38'21.06"E 

9°53'38.16"N, 
76°38'21.06"E 

9°53'38.16"N, 
76°38'21.06"E 

9°53'41.22"N, 
76°38'22.20"E 

15 Distance (m) 209 209 209 209 100 

16 PPV (mm/s) 0.531 0.463 0.453 0.722 0.821 

17 Noise (dB) 94.58 95.18 95.30 96.07 113.44 

18 Dominant Frequency (Hz) 17.63 50 41.75 51.13 111.8 

Table 2: Monitored Blast details 
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S. 
No 

Description Blast No. 11 Blast No. 12 Blast No. 13 Blast No. 14 Blast No. 15 

1 Date of Blast 27.03.2023 27.03.2023 27.03.2023 27.03.2023 27.03.2023 

2 Time of Blasts (Hours) 12:38:44 12:44:32 12:55:11 12:56:00 13:23:16 

3 Location of blasts 
9°53'38.64"N, 
76°38'23.88"E 

9°53'38.64"N, 
76°38'23.88"E 

  9°53'43.62"N, 
76°38'26.88"E 

  9°53'43.62"N, 
76°38'26.88"E 

  9°53'43.62"N, 
76°38'26.88"E 

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

5 Burden (m) 1 1 1 1 1 

6 Spacing (m) 1.2 1.2 1.2 1.2 1.2 

7 Depth of blast hole (Ft) 6 6 6 6 6 

8 No of blast holes 25 18 25 25 25 

9 Explosive charge/ Hole (kg) 0.425 0.425 0.375 0.375 0.375 

10 
Maximum Charge per delay 

(kg) 
0.425 0.425 0.375 0.375 0.375 

11 Total Charge / Blast (kg) 10.625 7.65 9.375 9.375 9.375 

12 Initiation System Nonel Nonel Nonel Nonel Nonel 

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

14 Location of instrument 
9°53'41.22"N, 
76°38'22.20"E 

9°53'43.08"N, 
76°38'22.38"E 

  9°53'45.24"N, 
76°38'27.90"E 

  9°53'45.48"N, 
76°38'28.38"E 

  9°53'45.48"N, 
76°38'28.38"E 

15 Distance (m) 100 145 59 59 74 

16 PPV (mm/s) 0.240 0.425 3.124 3.751 2.270 

17 Noise (dB) 93.78 120.24 131.04 113.36 129.94 

18 Dominant Frequency (Hz) 24.13 23.38 165.9 154.9 108.3 

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 1 283 0.650 0.254 93.23 25.63 

Blast No 2 283 0.650 0.632 94.70 50.38 

Blast No 3 283 0.650 0.597 92.60 52.63 

Blast No 4 283 0.650 0.863 93.50 104.00 

M2 

Blast No 5 209 0.425 0.825 97.44 53.50 

Blast No 6 209 0.425 0.531 94.58 17.63 

Blast No 7 209 0.425 0.463 95.18 50.00 

Blast No 8 209 0.425 0.453 95.30 41.75 

Blast No 9 209 0.425 0.722 96.07 51.13 

M3 

Blast No 10 100 0.425 0.821 113.44 111.80 

Blast No 11 100 0.425 0.240 93.78 24.13 

Blast No 12 145 0.425 0.425 120.24 23.38 

M4 

Blast No 13 59 0.375 3.124 131.04 165.90 

Blast No 14 59 0.375 3.751 113.36 154.9 

Blast No 15 74 0.375 2.270 129.94 108.3 

 
 
 

 

 

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 3.751 mm/sec at the distance of 59 m in Blast No 14 conducted at the 

Pit bottom, and the next highest PPV was 3.124 mm/sec at the distance of 59 m in 

Blast No 13.  

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

is less than 10 mm/sec and the vibrations recorded in the Building/Structures 

belonging to Owner is also 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 131.04 dB was recorded at the distance of 59 m from 

blast location in blast No. 13 and the next highest noise level was 129.94 dB at the 

distance of 74 m from blast location in Blast No 15. The noise level recorded while 

monitoring in the nearby house is less than 100 dB. 

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.14 may be used with the available initiation 

system. 
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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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 14: 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 

 

 

 

 

 

Mr. Cyriac Joseph, 

Managing Partner 

Global Environment & Mining Services. 

 
 

Table 4: Blasting recommendations 
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Layout of Blast No: 1 

Layout of Blast No: 2 

Layout of Blast No: 3 

Layout of Blast No: 4 
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Layout of Blast No: 5 

Layout of Blast No: 6 

Layout of Blast No: 7 

Layout of Blast No: 8 
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Layout of Blast No: 9 

Layout of Blast No: 10 

Layout of Blast No: 11 

Layout of Blast No: 12 
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Layout of Blast No: 13 

Layout of Blast No: 14 

Layout of Blast No: 15 
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Event Report

Printed: March 28, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

Tran at 09:57:51 March 27, 2023
Geo: 0.127 mm/s, Mic: 2.000 pa.(L)
Geo: 254.0 mm/s
5.0 sec at 1024 sps
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
__TEMP.EVT
400.2 (283.0 m, 0.5 kg)

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

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
0.729 pa.(L) at 3.584 sec
N/A
Passed (Freq = 19.7 Hz Amp = 1227 mv )

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

Tran
0.229

39
0.015
0.011
0.001

Passed
7.5
3.8

Vert
0.102

39
0.008
0.006
0.000

Passed
7.3
4.3

Long
0.158

64
0.019
0.007
0.000

Passed
7.7
3.7

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 0.254 mm/s at 0.015 sec
N/A: Not Applicable   

DGMS India (A)

 Permissible Ground Vibration
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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
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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: April 10, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

Tran at 09:57:51 March 27, 2023
Geo: 0.127 mm/s, Mic: 100.00 dB(L)
Geo: 254.0 mm/s
5.0 sec at 1024 sps
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
__TEMP.EVT
400.2 (283.0 m, 0.5 kg)

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

0.0

0.002

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 = 25.63 Hz., Amplitude = 0.002,  PPV from Event = 0.229 mm/s

0.0

0.002

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 = 3.625 Hz., Amplitude = 0.001,  PPV from Event = 0.102 mm/s

0.0

0.002

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 = 2.125 Hz., Amplitude = 0.003,  PPV from Event = 0.158 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 = 0.035,  PSPL From Event = 91.24 dB(L)

Frequency (Hz.)



Event Report

Printed: March 28, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

Vert at 09:58:42 March 27, 2023
Geo: 0.127 mm/s, Mic: 2.000 pa.(L)
Geo: 254.0 mm/s
5.0 sec at 1024 sps
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
__TEMP.EVT
400.2 (283.0 m, 0.5 kg)

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

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
1.086 pa.(L) at 0.881 sec
N/A
Passed (Freq = 19.7 Hz Amp = 1228 mv )

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

Tran
0.552
>100
0.188
0.043
0.001

Passed
7.5
3.8

Vert
0.339
>100
0.144
0.030
0.001

Passed
7.3
4.3

Long
0.307
>100
0.165
0.023
0.001

Passed
7.7
3.7

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 0.632 mm/s at 0.188 sec
N/A: Not Applicable   

DGMS India (A)

 Permissible Ground Vibration

V
e
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ty
 (

m
m

/s
)

Frequency (Hz)

 a

b

c

a)Industrial Buildings
b)Domestic houses/structures

c)Historic objects, sensitive structures
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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: April 10, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

Vert at 09:58:42 March 27, 2023
Geo: 0.127 mm/s, Mic: 100.00 dB(L)
Geo: 254.0 mm/s
5.0 sec at 1024 sps
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
__TEMP.EVT
400.2 (283.0 m, 0.5 kg)

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

0.0

0.002

0.004

0.006

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 = 50.38 Hz., Amplitude = 0.005,  PPV from Event = 0.552 mm/s

0.0

0.002

0.004

0.006

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 = 28.88 Hz., Amplitude = 0.006,  PPV from Event = 0.339 mm/s

0.0

0.002

0.004

0.006

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 = 19.88 Hz., Amplitude = 0.005,  PPV from Event = 0.307 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 = 94.70 dB(L)

Frequency (Hz.)



Event Report

Printed: March 28, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

Vert at 10:02:34 March 27, 2023
Geo: 0.127 mm/s, Mic: 2.000 pa.(L)
Geo: 254.0 mm/s
5.0 sec at 1024 sps
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
__TEMP.EVT
400.2 (283.0 m, 0.5 kg)

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

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
0.853 pa.(L) at 1.023 sec
N/A
Passed (Freq = 19.7 Hz Amp = 1231 mv )

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

Tran
0.512

64
0.239
0.049
0.001

Passed
7.5
3.8

Vert
0.473
>100
0.292
0.032
0.001

Passed
7.3
4.3

Long
0.489
>100
0.251
0.036
0.001

Passed
7.7
3.7

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 0.597 mm/s at 0.291 sec
N/A: Not Applicable   

DGMS India (A)

 Permissible Ground Vibration
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ty
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)
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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: April 10, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

Vert at 10:02:34 March 27, 2023
Geo: 0.127 mm/s, Mic: 100.00 dB(L)
Geo: 254.0 mm/s
5.0 sec at 1024 sps
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
__TEMP.EVT
400.2 (283.0 m, 0.5 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 = 52.63 Hz., Amplitude = 0.007,  PPV from Event = 0.512 mm/s
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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 = 197.8 Hz., Amplitude = 0.005,  PPV from Event = 0.473 mm/s
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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 = 53.25 Hz., Amplitude = 0.005,  PPV from Event = 0.489 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 = 0.042,  PSPL From Event = 92.60 dB(L)

Frequency (Hz.)



Event Report

Printed: March 28, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

Vert at 10:03:00 March 27, 2023
Geo: 0.127 mm/s, Mic: 2.000 pa.(L)
Geo: 254.0 mm/s
5.0 sec at 1024 sps
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
__TEMP.EVT
400.2 (283.0 m, 0.5 kg)

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

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
0.946 pa.(L) at 0.938 sec
N/A
Passed (Freq = 19.7 Hz Amp = 1232 mv )

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

Tran
0.741

64
0.148
0.053
0.001

Passed
7.5
3.7

Vert
0.394
>100
0.129
0.031
0.001

Passed
7.3
4.3

Long
0.394
>100
0.173
0.025
0.001

Passed
7.7
3.7

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 0.863 mm/s at 0.148 sec
N/A: Not Applicable   

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: 1.000 pa.(L)/div Sensor Check



FFT Report

Printed: April 10, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

Vert at 10:03:00 March 27, 2023
Geo: 0.127 mm/s, Mic: 100.00 dB(L)
Geo: 254.0 mm/s
5.0 sec at 1024 sps
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
__TEMP.EVT
400.2 (283.0 m, 0.5 kg)

Notes
Location: STATION-2
Client: GEORGE KOCHUPARAMBIL
User Name: GLOBAL ENVIRONMENT AND MINING SERVICES
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 = 104.0 Hz., Amplitude = 0.011,  PPV from Event = 0.741 mm/s
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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 = 24.13 Hz., Amplitude = 0.004,  PPV from Event = 0.394 mm/s
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Long Dominant Frequency = 17.63 Hz., Amplitude = 0.008,  PPV from Event = 0.394 mm/s
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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 = 0.038,  PSPL From Event = 93.50 dB(L)

Frequency (Hz.)



Event Report

Printed: March 28, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

Long at 10:20:28 March 27, 2023
Geo: 0.127 mm/s, Mic: 2.000 pa.(L)
Geo: 254.0 mm/s
5.0 sec at 2048 sps
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
__TEMP.EVT
296.7 (209.8 m, 0.5 kg)

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

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
1.490 pa.(L) at 0.652 sec
N/A
Passed (Freq = 19.7 Hz Amp = 1219 mv )

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

Tran
0.323

47
0.032
0.013
0.001

Passed
7.3
4.1

Vert
0.772

47
0.083
0.028
0.003

Passed
7.3
4.2

Long
0.504

68
0.047
0.025
0.002

Passed
7.3
4.2

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 0.825 mm/s at 0.083 sec
N/A: Not Applicable   

DGMS India (A)

 Permissible Ground Vibration
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Trigger =

0.0MicL

0.0Long
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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: April 10, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

Long at 10:20:28 March 27, 2023
Geo: 0.127 mm/s, Mic: 100.00 dB(L)
Geo: 254.0 mm/s
5.0 sec at 2048 sps
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
__TEMP.EVT
296.7 (209.8 m, 0.5 kg)

Notes
Location: STATION-2
Client: GEORGE KOCHUPARAMBIL
User Name: GLOBAL ENVIRONMENT AND MINING SERVICES
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 = 53.25 Hz., Amplitude = 0.008,  PPV from Event = 0.323 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 = 53.50 Hz., Amplitude = 0.016,  PPV from Event = 0.772 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 = 21.75 Hz., Amplitude = 0.011,  PPV from Event = 0.504 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 = 0.045,  PSPL From Event = 97.44 dB(L)

Frequency (Hz.)



Event Report

Printed: March 28, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

Vert at 10:21:10 March 27, 2023
Geo: 0.127 mm/s, Mic: 2.000 pa.(L)
Geo: 254.0 mm/s
5.0 sec at 2048 sps
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
__TEMP.EVT
296.7 (209.8 m, 0.5 kg)

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

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
1.071 pa.(L) at 0.331 sec
N/A
Passed (Freq = 19.7 Hz Amp = 1221 mv )

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

Tran
0.378

54
0.239
0.015
0.001

Passed
7.3
4.1

Vert
0.441

79
0.280
0.028
0.001

Passed
7.3
4.2

Long
0.481

57
0.208
0.021
0.002

Passed
7.3
4.2

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 0.531 mm/s at 0.248 sec
N/A: Not Applicable   

DGMS India (A)

 Permissible Ground Vibration
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c)Historic objects, sensitive structures
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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: April 10, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

Vert at 10:21:10 March 27, 2023
Geo: 0.127 mm/s, Mic: 100.00 dB(L)
Geo: 254.0 mm/s
5.0 sec at 2048 sps
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
__TEMP.EVT
296.7 (209.8 m, 0.5 kg)

Notes
Location: STATION-2
Client: GEORGE KOCHUPARAMBIL
User Name: GLOBAL ENVIRONMENT AND MINING SERVICES
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 = 19.13 Hz., Amplitude = 0.007,  PPV from Event = 0.378 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 = 53.00 Hz., Amplitude = 0.009,  PPV from Event = 0.441 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 = 17.63 Hz., Amplitude = 0.010,  PPV from Event = 0.481 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 = 0.042,  PSPL From Event = 94.57 dB(L)

Frequency (Hz.)



Event Report

Printed: March 28, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

Vert at 10:29:34 March 27, 2023
Geo: 0.127 mm/s, Mic: 2.000 pa.(L)
Geo: 254.0 mm/s
5.0 sec at 2048 sps
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
__TEMP.EVT
296.7 (209.8 m, 0.5 kg)

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

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
1.148 pa.(L) at 0.735 sec
N/A
Passed (Freq = 19.7 Hz Amp = 1228 mv )

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

Tran
0.229

38
0.321
0.012
0.001

Passed
7.3
4.1

Vert
0.449

51
0.276
0.025
0.001

Passed
7.3
4.2

Long
0.434

47
0.269
0.020
0.001

Passed
7.3
4.2

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 0.463 mm/s at 0.269 sec
N/A: Not Applicable   

DGMS India (A)

 Permissible Ground Vibration
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c)Historic objects, sensitive structures
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Tran: +  Vert: x  Long: ø  

No velocity above 1.0 mm/s

>
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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: April 10, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

Vert at 10:29:34 March 27, 2023
Geo: 0.127 mm/s, Mic: 100.00 dB(L)
Geo: 254.0 mm/s
5.0 sec at 2048 sps
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
__TEMP.EVT
296.7 (209.8 m, 0.5 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 = 28.25 Hz., Amplitude = 0.006,  PPV from Event = 0.229 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 = 50.00 Hz., Amplitude = 0.007,  PPV from Event = 0.449 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 = 26.13 Hz., Amplitude = 0.008,  PPV from Event = 0.434 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 = 0.038,  PSPL From Event = 95.18 dB(L)

Frequency (Hz.)



Event Report

Printed: March 28, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

Vert at 10:30:01 March 27, 2023
Geo: 0.127 mm/s, Mic: 2.000 pa.(L)
Geo: 254.0 mm/s
5.0 sec at 2048 sps
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
__TEMP.EVT
296.7 (209.8 m, 0.5 kg)

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

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
1.164 pa.(L) at 0.742 sec
N/A
Passed (Freq = 19.7 Hz Amp = 1223 mv )

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

Tran
0.363

54
0.107
0.016
0.001

Passed
7.3
4.1

Vert
0.394

73
0.065
0.023
0.001

Passed
7.3
4.2

Long
0.410

49
0.127
0.018
0.001

Passed
7.3
4.2

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 0.453 mm/s at 0.126 sec
N/A: Not Applicable   

DGMS India (A)

 Permissible Ground Vibration
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c)Historic objects, sensitive structures
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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: April 10, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

Vert at 10:30:01 March 27, 2023
Geo: 0.127 mm/s, Mic: 100.00 dB(L)
Geo: 254.0 mm/s
5.0 sec at 2048 sps
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
__TEMP.EVT
296.7 (209.8 m, 0.5 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 = 29.00 Hz., Amplitude = 0.007,  PPV from Event = 0.363 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 = 41.00 Hz., Amplitude = 0.006,  PPV from Event = 0.394 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 = 41.75 Hz., Amplitude = 0.008,  PPV from Event = 0.410 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 = 0.041,  PSPL From Event = 95.30 dB(L)

Frequency (Hz.)



Event Report

Printed: March 28, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

Long at 10:30:26 March 27, 2023
Geo: 0.127 mm/s, Mic: 2.000 pa.(L)
Geo: 254.0 mm/s
5.0 sec at 2048 sps
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
__TEMP.EVT
296.7 (209.8 m, 0.5 kg)

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

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
1.272 pa.(L) at 0.738 sec
N/A
Passed (Freq = 19.7 Hz Amp = 1227 mv )

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

Tran
0.402

68
0.107
0.020
0.002

Passed
7.3
4.0

Vert
0.638

54
0.083
0.035
0.002

Passed
7.3
4.2

Long
0.520

68
0.077
0.025
0.002

Passed
7.3
4.2

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 0.722 mm/s at 0.083 sec
N/A: Not Applicable   

DGMS India (A)

 Permissible Ground Vibration
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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: April 10, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

Long at 10:30:26 March 27, 2023
Geo: 0.127 mm/s, Mic: 100.00 dB(L)
Geo: 254.0 mm/s
5.0 sec at 2048 sps
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
__TEMP.EVT
296.7 (209.8 m, 0.5 kg)

Notes
Location: STATION-2
Client: GEORGE KOCHUPARAMBIL
User Name: GLOBAL ENVIRONMENT AND MINING SERVICES
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 = 19.25 Hz., Amplitude = 0.009,  PPV from Event = 0.402 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 = 51.13 Hz., Amplitude = 0.010,  PPV from Event = 0.638 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 = 17.88 Hz., Amplitude = 0.010,  PPV from Event = 0.520 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 = 0.037,  PSPL From Event = 96.07 dB(L)

Frequency (Hz.)



Event Report

Printed: March 28, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

Long at 12:37:10 March 27, 2023
Geo: 0.127 mm/s, Mic: 2.000 pa.(L)
Geo: 254.0 mm/s
5.0 sec at 4096 sps
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
__TEMP.EVT
142.6 (100.8 m, 0.5 kg)

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

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
9.403 pa.(L) at 0.563 sec
31.0 Hz
Passed (Freq = 19.7 Hz Amp = 1074 mv )

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

Tran
0.370

120
0.236
0.049
0.001

Passed
7.3
4.0

Vert
0.520

73
0.184
0.033
0.001

Passed
7.3
4.1

Long
0.741

93
0.191
0.069
0.001

Passed
7.7
3.7

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 0.821 mm/s at 0.191 sec

DGMS India (A)

 Permissible Ground Vibration
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Trigger =
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0.0Long

0.0Vert

0.0Tran

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: April 10, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

Long at 12:37:10 March 27, 2023
Geo: 0.127 mm/s, Mic: 100.00 dB(L)
Geo: 254.0 mm/s
5.0 sec at 4096 sps
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
__TEMP.EVT
142.6 (100.8 m, 0.5 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 = 133.5 Hz., Amplitude = 0.005,  PPV from Event = 0.370 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 = 58.13 Hz., Amplitude = 0.005,  PPV from Event = 0.520 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 = 111.8 Hz., Amplitude = 0.008,  PPV from Event = 0.741 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 = 36.38 Hz., Amplitude = 0.117,  PSPL From Event = 113.4 dB(L)

Frequency (Hz.)



Event Report

Printed: March 28, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

Vert at 12:38:44 March 27, 2023
Geo: 0.127 mm/s, Mic: 2.000 pa.(L)
Geo: 254.0 mm/s
5.0 sec at 4096 sps
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
__TEMP.EVT
142.6 (100.8 m, 0.5 kg)

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

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
0.977 pa.(L) at 4.529 sec
N/A
Passed (Freq = 19.7 Hz Amp = 1085 mv )

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

Tran
0.205

N/A
4.985
0.020
0.027

Passed
7.5
3.8

Vert
0.173

N/A
2.085
0.016
0.000

Passed
7.3
4.0

Long
0.173

N/A
4.966
0.020
0.000

Passed
7.5
4.0

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 0.240 mm/s at 4.985 sec
N/A: Not Applicable   

DGMS India (A)
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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: April 10, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

Vert at 12:38:44 March 27, 2023
Geo: 0.127 mm/s, Mic: 100.00 dB(L)
Geo: 254.0 mm/s
5.0 sec at 4096 sps
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
__TEMP.EVT
142.6 (100.8 m, 0.5 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 = 24.13 Hz., Amplitude = 0.008,  PPV from Event = 0.205 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 = 39.00 Hz., Amplitude = 0.006,  PPV from Event = 0.173 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 = 24.13 Hz., Amplitude = 0.006,  PPV from Event = 0.173 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

MicL Dominant Frequency = 12.13 Hz., Amplitude = 0.076,  PSPL From Event = 93.78 dB(L)

Frequency (Hz.)



Event Report

Printed: March 28, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

Tran at 12:44:32 March 27, 2023
Geo: 0.127 mm/s, Mic: 2.000 pa.(L)
Geo: 254.0 mm/s
5.0 sec at 2048 sps
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
__TEMP.EVT
204.4 (144.5 m, 0.5 kg)

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

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
20.57 pa.(L) at 0.354 sec
26 Hz
Passed (Freq = 19.7 Hz Amp = 1085 mv )

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

Tran
0.378

51
0.192
0.015
0.002

Passed
7.3
3.9

Vert
0.236

43
0.311
0.016
0.001

Passed
7.3
4.0

Long
0.221

37
0.286
0.013
0.001

Passed
7.3
4.1

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 0.425 mm/s at 0.541 sec
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0.0Long
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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: April 10, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

Tran at 12:44:32 March 27, 2023
Geo: 0.127 mm/s, Mic: 100.00 dB(L)
Geo: 254.0 mm/s
5.0 sec at 2048 sps
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
__TEMP.EVT
204.4 (144.5 m, 0.5 kg)

Notes
Location: STATION-2
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 = 23.38 Hz., Amplitude = 0.037,  PPV from Event = 0.378 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 = 60.88 Hz., Amplitude = 0.005,  PPV from Event = 0.236 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 = 23.38 Hz., Amplitude = 0.017,  PPV from Event = 0.221 mm/s

0.0

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 = 31.50 Hz., Amplitude = 0.421,  PSPL From Event = 120.2 dB(L)

Frequency (Hz.)



Event Report

Printed: March 28, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

MicL at 12:55:11 March 27, 2023
Geo: 0.127 mm/s, Mic: 2.000 pa.(L)
Geo: 254.0 mm/s
5.0 sec at 2048 sps
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
__TEMP.EVT
83.2 (58.8 m, 0.5 kg)

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

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
71.28 pa.(L) at 0.219 sec
73 Hz
Passed (Freq = 19.7 Hz Amp = 1104 mv )

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

Tran
3.578

146
0.131
0.350
0.003

Passed
7.3
4.0

Long
2.491

146
0.398
0.260
0.003

Passed
7.3
4.1
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Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 20.00 pa.(L)/div Sensor Check

Vert
3.952

146
0.127
0.479
0.021

Passed
7.3
4.1

Peak Vector Sum 3.124 mm/s at 0.127 sec



FFT Report

Printed: April 10, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

MicL at 12:55:11 March 27, 2023
Geo: 0.127 mm/s, Mic: 100.00 dB(L)
Geo: 254.0 mm/s
5.0 sec at 2048 sps
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
__TEMP.EVT
83.2 (58.8 m, 0.5 kg)

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

0.0
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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
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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 = 191.4 Hz., Amplitude = 0.035,  PPV from Event = 2.491 mm/s
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0.15

0.20
0.25
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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 = 98.63 Hz., Amplitude = 0.354,  PSPL From Event = 131.0 dB(L)

Frequency (Hz.)

Tran Dominant Frequency = 214.3 Hz., Amplitude = 0.036,  PPV from Event = 3.578 mm/s

Vert Dominant Frequency = 165.9 Hz., Amplitude = 0.031,  PPV from Event = 3.952 mm/s



Event Report

Printed: March 28, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

MicL at 12:56:00 March 27, 2023
Geo: 0.127 mm/s, Mic: 2.000 pa.(L)
Geo: 254.0 mm/s
5.0 sec at 2048 sps
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
__TEMP.EVT
83.2 (58.8 m, 0.5 kg)

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

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
9.309 pa.(L) at 0.269 sec
43 Hz
Passed (Freq = 19.7 Hz Amp = 1102 mv )

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

146
0.116
0.504
0.005

Passed
7.3
4.1

146
0.116
0.918
0.040

Passed
7.3
4.1

Vert
3.553

Tran
2.807

Long
3.127 mm/s

x

171
0.291
0.461
0.021

Passed
7.3
4.0

Peak Vector Sum 3.751 mm/s at 0.116 sec



FFT Report

Printed: April 10, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

MicL at 12:56:00 March 27, 2023
Geo: 0.127 mm/s, Mic: 100.00 dB(L)
Geo: 254.0 mm/s
5.0 sec at 2048 sps
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
__TEMP.EVT
83.2 (58.8 m, 0.5 kg)

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

0.0

0.02

0.04

0.06
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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 = 13.75 Hz., Amplitude = 0.155,  PSPL From Event = 113.4 dB(L)

Frequency (Hz.)

Tran Dominant Frequency = 72.38 Hz., Amplitude = 0.038,  PPV from Event = 2.807 mm/s

Vert Dominant Frequency = 154.9 Hz., Amplitude = 0.051,  PPV from Event =  mm/s3.553

Long Dominant Frequency = 154.4 Hz., Amplitude = 0.042,  PPV from Event = 3.127 mm/s



Event Report

Printed: March 28, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

MicL at 13:23:16 March 27, 2023
Geo: 0.127 mm/s, Mic: 2.000 pa.(L)
Geo: 254.0 mm/s
5.0 sec at 2048 sps
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
__TEMP.EVT
104.0 (73.5 m, 0.5 kg)

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

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
62.81 pa.(L) at 0.566 sec
60 Hz
Passed (Freq = 19.7 Hz Amp = 1100 mv )

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

Tran
1.608

171
0.312
0.201
0.010

Passed
7.3
4.0

146
0.050
0.308
0.004

Passed
7.3
4.0
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Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 20.00 pa.(L)/div Sensor Check

Long
2.7582.090

Vert

114
0.061
0.214
0.004

Passed
7.3
4.0

Peak Vector Sum 2.270 mm/s at 0.050 sec

Long 0.0



FFT Report

Printed: April 10, 2023 (V 10.72 - 10.72.1) Format © 1995-2015 Xmark Corporation

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

MicL at 13:23:16 March 27, 2023
Geo: 0.127 mm/s, Mic: 100.00 dB(L)
Geo: 254.0 mm/s
5.0 sec at 2048 sps
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
__TEMP.EVT
104.0 (73.5 m, 0.5 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 = 157.8 Hz., Amplitude = 0.021,  PPV from Event = 1.608 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
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0.0

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 = 27.75 Hz., Amplitude = 0.404,  PSPL From Event = 129.9 dB(L)

Frequency (Hz.)

Vert Dominant Frequency = 62.13 Hz., Amplitude = 0.030,  PPV from Event = 2.090 mm/s

Long Dominant Frequency = 108.3 Hz., Amplitude = 0.039,  PPV from Event = 2.758 mm/s
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Annexure- 5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 



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 



 
Minutes of Meetings of EMC 

 



 

Minutes of Meeting of EMC 

 



 

 

 



 

 

 



 

 

 

 



Annexure- 7 
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Annexure- 8 

 

 

SOLAR LIGHTS 



 

 

 

 

 



Annexure- 9 

 

WATER TANKER WITH SPRINKLER 

 



 

 

 

 



 

 

MIST SPRAYERS 

 

 



Annexure- 10 

 

 

 

 



AVENUE PLANTATION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 



 

 

 

 

 



Annexure-11 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Boundary Fencing 

 

 

 

 



Annexure- 12 

 

 

 

 

 



 

 

SIGN BOARD 
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ACCESS ROAD 
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Nursery Receipts 



Annexure- 15 

EXPLOSIVE LICENSE  

 

  



 

 

 



 

  



 

 

 

 



 



 

 

 

 



 

 



 

 

 



 

 

 

 



 



 

  



 

 

 



 



 

 

 



 



Annexure- 16 

KSPCB LICENSE 
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NEWSPAPER ADS 

 

 

 

 

 

 

 

 

 

 



Annexure- 18 

 

Panchayat License 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Annexure-19

Monitoring Report













Annexure- 20 

 

 

DETAILS OF EC 

 



Annexure- 21 

 

Health Insurance of Employees 

 

 



 

 

 

 

 

 



Annexure- 22 

  



 

 

 

 



 

 

CER DETAILS 
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