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DCBL/ENV/MoEF&CCl NARANDA MINES/EClCOMpL/ \s2OzS / o l Datet 07 .05.2025

To,
The Additional Principal Chief Conservator ofForests
Ministry of Environment, Forest & Climate Change,

Regional Office (West Central Zone), Ground Floor,
East Wing, New Secretariat Building, Civil Lines,
Nagpur - 440001.

sub: Half Yearly compliance of Environmental clearance issued for our Naranda Limestone
Mine (ML area 71.01 Ha and production of 2.4 MTpA) at village Naranda, in Korpana
Mandal, in Chandrapur Disft., in Maharashtra for the period of October Z0Z4 to March
2025

Reft Environmental Clearance F. No. - f-11015/380 /ZOO7 -[AIJ (M), Date: !?.LZ.ZOO9

Dear Sir,

with respect to the subiect referred above, we are submitting herewith the point wise halfyearly
compliance of above referred Environmental clearance for our Naranda Limestone Mines (ML
Area-71.01 Ha) for the period of October 2024 to March 2025.

Submitted for your kind information and record please.

Thanking you,

Yours Faithfully,
For Dalmia Cement (Bharat) Ltd.

Naranda Limestone Mine

Unit Head

Board (CPCB), Regional Office,
Baner Road, Baner, Pune,

2. The Member Secretary, Maharashtra Pollution Control Board, Kalpataru point,
3rd and 4th floor, Opp. CineMax Theatre, Sion (E), Mumbai - 400 022.

3. Regional Officer, Maharashtra Pollution Control Board (MpCB), 1"t Floor, Udyog
Bhawan, Railway Station Road, Chandrapur - 442401.

CC: 1, The Regional Director, Central Pollution Control
Survey No, 110, Dhankude Mulupurpose Hall,
Maharashtra - 411045.

Dalmia Cement (Bhorat) Limited
chondropur cementworks, village, Norando,Tatuka - Korpano, Disttict- chonclrapur - 442g16, Moharoshtra, rntlia

On?orcte Ollice -11th & 1zth Floar, Hansalaya Buitding,l5 Barokhdmba Road, New Delhi- 110 001, Delhi, tndid
l+911123465100h)llFrcclS002020tVwww.dotmiacemenLcom(;tN U651g1TN1gg6pLc035g63

Reri\teflll ollit:c: Dalmiapurdm, DistrictTiruchirappdlli . 621 651, Tamil Nadu, India



Your (Half Yearly Compliance Report) has been Submitted with following details

Proposal No F. No. - J-11015/380/2007 -IA II (M)

Compliance ID 128337399

Compliance Number(For Tracking) EC/M/COMPLIANCE/128337399/2025

Reporting Year 2025

Reporting Period 01 Jun(01 Oct - 31 Mar)

Submission Date 30-05-2025

RO/SRO Name Shri Senthil Kumar Sampath

RO/SRO Email agmu156@ifs.nic.in

State MAHARASHTRA

RO/SRO Office Address Integrated Regional Offices, Nagpur

Note:- SMS and E-Mail has been sent to Shri Senthil Kumar Sampath, MAHARASHTRA with Notification to Project Proponent.
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            ENVIRONMENTAL CLEARANCE COMPLIANCE REPORT 

  

Ref: Environmental Clearance F. No. - J-11015/380/2007 -IA II (M), Date: 12th Dec 2008 

Name of the Industry: Naranda Limestone Mines, Dalmia Cement (Bharat) Limited. 

EC Details – Environmental Clearance for Naranda Limestone Mine (ML area 71.01 Ha and production of 2.4 MTPA) at village Naranda, in 

Korpana Mandal, in Chandrapur Distt., in Maharashtra.  

Compliance Period – October 2024 to March 2025 

 

  Sr. No. Condition  Compliance status  
A Specific Conditions 
(i) No two pits shall be simultaneously worked i.e. before 

the first is exhausted and reclamation work completed, 
no more mineral bearing area shall be worked.  

Complying with 
 
Mining is being done in accordance with approved Review of Mining plan. At present, 
mine working is being operational in one pit only for excavation of mineral. Photograph 
of mine pit is shown as Annexure-I.  

(ii) After exhausting the first mine pit and before starting 
mining operations in the next pit, reclamation and 
plantation works in the exhausted pit shall be 
completed so as to ensure that reclamation, forest 
cover and vegetation are visible during the first year of 
mining operations in the next pit. 

Complying with 
 
The first mine pit is operational and still active. Plantation has been done all along the 
Safety zone and Mines Lease Boundary. After taking whole material from the active pit, 
the exhausted pit area will be reclaimed by plantation so as to ensure that reclamation, 
forest cover and vegetation are visible during the first year of mining operations in the 
next pit. The condition is being adhered. 

(iii) Adequate buffer zone shall be maintained between two 
consecutive mineral bearing deposits. 

Mining is being done in accordance with approved Review of Mining plan. At present, 
mine working is being operational in one pit only for excavation of mineral. 7.5m green 
belt is developed across the working pit. 

(iv) Primary survey data of flora and fauna shall be 
submitted to the ministry within six months. 

Erstwhile MIL had submitted primary flora & fauna details obtained from Deputy 
Conservator of Forests, Central Chanda Division, Chandrapur with letter no.  
MIL/Mines/2009-10/503, dated 16.02.2010. Copy of submitted letter is enclosed as 
Annexure-II. 

(v) Conservative plan for wildlife shall be prepared in 
consultation with the office of the concerned chief 

Earstwhile MIL had submitted primary flora & fauna details obtained from Deputy 
Conservator of Forests, Central Chanda Division, Chandrapur with our letter no.  
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  Sr. No. Condition  Compliance status  
wildlife warden within six months. The plan shall 
consist of inbuilt monitoring and evaluation 
mechanism. Necessary fund for implementation of the 
same shall be separately allocated and shall not be 
diverted for any other activity. 

MIL/Mines/2009-10/503, dated 16.02.2010 and also informed to the MoEFCC as 
Conservation Plan for wildlife is not required as there is no Schedule I species in the 
study area based on the documents available. 
 
However, upon approval of NCLT for implementation of the Resolution Plan, MIL has 
become a subsidiary of DCBL from September 10, 2020. 

(vi) Blast vibrations study shall be conducted and 
submitted to the Ministry within six months. The study 
shall also provide measures for prevention of blasting 
associated impact on nearby houses and agricultural 
fields. 

Complying with  
 
Mining is being done by controlled blasting technology. Use of Delay Detonator, Non-
Electric detonator & Controlled blasting to minimize Fly rock and Ground Vibration. 
Regular monitoring of ground vibration is being practiced. Maximum peak particle 
velocity result is below 5 MM/Sec.  We are adopting the measures for prevention of 
blasting associated impact on nearby houses and agricultural fields. The condition may 
be treated as complied. Latest Blast Vibration study has been done during Nov-2023 to 
Mar-2024 by Faculty of Engineering & Technology, AKS University, Satna, M. P. and 
study report is enclosed as Annexure-III. 

(vii) Continuous air ambient quality monitoring system 
shall be installed before three months of start of 
mining activity at appropriate sites (including cement 
plant) in consultation with the State Pollution Control 
Board / Regional office of central pollution control 
board. Ambient air quality data shall be regularly 
submitted to the Regional Office of the Ministry and 
other concerned departments. 
The ambient air quality monitoring shall be including 
PM10, regular analysis of silica content for PM10, shall 
be carried out. Assessment of silica in silt shall be 
regularly carried out and record maintained. 

Complying with  
 
Online continuous ambient air quality monitoring station has been installed at mines 
premises and data is being transferred to the server of CPCB and MPCB. Photograph of 
CAAQMs station enclosed as Annexure-IV. 
 
Monthly ambient air quality monitoring report is being submitted to the concern 
authority i.e. MPCB on Monthly. 
 
We are regularly conducting ambient air quality monitoring including PM10 and PM2.5 
through NABL accredited laboratory. Assessment of the silica in silt in being carried  
out and records are being maintained.  

(viii) Need based assessment for the nearby villages shall be 
conducted to study economic measures which help in 
upliftment of poor section of society. Income 
generating projects/ tools such as development of 
fodder farm, fruit bearing orchards, vocational training 
etc. can form a part of such programme. Company shall 
provide separate budget for community development 

Complying with  
 
Need based assessment has been done in nearby villages by consulting local gram 
panchayat and nearby villagers to help in upliftment of poor section of society. 
Accordingly, DCBL providing employment opportunities to the personal residing nearby 
villages.  
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  Sr. No. Condition  Compliance status  
activities and income generating programmes. This 
will be in addition to vocational training for individuals 
imparted to take up self-employment and jobs. 

Under CSR activities, Infrastructure development, educational, Health and Vocational 
training, Agriculture & Animal Husbandry, Rainwater Harvesting, Environmental 
Awareness activities etc. are being organized for the nearby villagers. 
 
In addition to the above, mining project is being generated revenue to the government in 
the form of Royalty, DMF and NMET. 
  
Better medical facilities, transportation and communication facilities are available and 
the, better admixture of the culture which results in preservation of cultural heritage 
and this project will uplift socio-economic level.  
 
The mining projects provides directly and indirect employment for the nearby villagers. 
The literacy rate and better living standards is enhanced due to increased earning 
capacity of the villager. 
 
CSR expenditures from 2020-21 to 2024-25 is enclosed as Annexure-V.  

(ix) Action plan for economic upliftment of poor sections of 
societies specially tribals, scheduled caste shall be 
formulated and implemented within six months. Status 
of implementation shall be reported to the Regional 
Office of the Ministry and the State Govt. 

Pursuant to approval of NCLT for implementation of the Resolution Plan, MIL has 
become a subsidiary of DCBL from September 10, 2020. The Naranda Limestone mine 
was abandoned from 2015 to Nov’21 and was reopened on 05.12.2021 by DCBL and 
commenced extraction of Limestone. 
 
However, all the expenses incurred before 05.12.2021 were done by MIL. The details of 
the expenditures are not available. 
 
However, all the expenditures spend after acquiring MIL by DCBL. About, Rs. 137.09 
lakhs have been spent on the social-economic development in nearby villages. Details of 
Implementation of Public hearing Action plan is enclosed herewith as Annexure-VI. 

(x) Land use pattern of the nearby villages shall be studied 
and action plan for abatement and compensation for 
damage to agricultural produce and land/ common 
property land (if any) in the nearby villages, due to 
mining activity shall be submitted to the Regional 
office of the Ministry within six months. Annual status 
of implementation of plan and expenditure thereon 
shall be reported to the Regional Office of the Ministry 

No agricultural land/public property is being damaged due to mining activity.  
 
Land use pattern of the nearby villages is enclosed as Annexure-VII. 
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  Sr. No. Condition  Compliance status  
from time to time. 

(xi) Rain water harvesting shall be undertaken to recharge 
the ground water source. Status of implementation 
shall be submitted to the Regional Office of the 
Ministry within six months and thereafter every year 
from the next consequent year. 
 

Complying with 
 

Rain water is being collected during rainy season in the lower bench of the mine to 
recharge ground water resources and water harvested in mines pit is being utilized in 
the mining operations, dust suppression and Plantation & greenbelt development. 
 

Rainwater Harvesting injection wells are constructed to recharge the ground water, in 
addition to this nearby village ponds are deepened to store more rainwater and also 
recharge the ground water to enhance the water table. Photographs of rain Water 
Harvesting structures and village pond is enclosed as Annexure-VIII. 

(xii) Measures for prevention and control of soil erosion 
and management of silt shall be undertaken. Protection 
of dumps against erosion shall be carried out with geo 
textile matting or other suitable material, and thick 
plantation of native trees and shrubs shall be carried 
out at the dump slopes. Dumps shall be protected by 
retaining walls. 

Following measure are being implemented followed to control the soil erosion and for 
silt management: 
 
1. Formation of water garland to regulate and drain the rain waters from the quarry 

and direct its course away from the dumping area. 
2. The dump is designed to have reserve slopes so that rain water does not flow 

through the dump slopes. 
3. Provision of plantation around the foot of the dumps to control the soil erosion and 

silt management.  
 
 

(xiii) 

Cultivable waste land within 5 km radius of the lease 
shall be identified and developed into productive land 
and made available to villages. Status of 
implementation shall be submitted to the Regional 
office of the Ministry within six months. 

Complying with 
 
The cultivable waste land within 5 km radius of the lease is identified and developed into 
productive land and made available to villages.  

(xiv) Trenches / garland drains shall be constructed at foot 
of dumps and coco filters (or other suitable filters) 
shall be installed at regular intervals to arrest silt from 
being carried to water bodies. Adequate no of check 
dams and gully plugs shall be constructed across 
seasonal / perennial nallahs (if any) flowing through 
the ML area and silts arrested. De-silting at regular 
intervals shall be carried out. 
Garland drain of appropriate size, gradient and length 
shall also be constructed for both mine pit and for 
waste dump. Sump capacity shall be designated 

Complying with 
 
Garland drains constructed along the waste dumps to collect run off/storm water and 
routed to siltation pond of Capacity 1000 m3 then collected in mine pit. In addition to 
this, adequate number of check dams has been constructed at mines premises to arrest 
the silt. 
 
The collected water is being used for plantation & greenbelt development and water 
sprinkling on haul road. Photographs showing Garland drains & are shown below: 
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  Sr. No. Condition  Compliance status  
keeping 50% safety margin over and above peak 
sudden rainfall (based on 50-year data) and maximum 
discharge in the area adjoining the mine site. Sump 
capacity shall also provide adequate retention period 
to allow proper settling of silt material. Sedimentation 
pits shall be constructed at the corners of the garland 
drains and de-silted at regular intervals. 

 
 

(xv) Ground water in the core zone shall be regularly 
monitored for contamination and depletion due to 
mining activity and records maintained. The 
monitoring data shall be submitted to the regional 
office of the ministry regularly. Further, monitoring 
points shall be located between the mine and drainage 
in the direction of flow of ground water shall be set up 
and record maintained  

Regular monitoring of ground water in the core zone is being carried out in and around 
the mining area through online Piezometer and records are being maintained. Third 
Party Environmental monitoring is being carried out by M/s Go Green Mechanism Pvt 
Ltd who is NABL accredited laboratory. Photographs of Piezometer is enclosed as 
Annexure-IX. 
  

(xvi) Fugitive dust generation shall be controlled. Fugitive 
dust emission shall be regularly monitored at locations 
of nearest human habitation (including schools and 
other public amenities located nearest to sources of 
dust generation as applicable) and records submitted 
to the Regional Office of the Ministry. 
 
 
 
 
 
 
 
 
  

Water tankers provided for water sprinkling on haul roads for the dust suppression 
during mines operation. Fugitive Dust Emission Monitoring is being done in nearby area 
and reports are being submitted to Regional Office, MoEF&CC along with the half yearly 
compliance report & latest fugitive emission report is enclosed  
 

Fugitive Dust Emission Monitoring reports during the compliance period is as follows: 
 

Month 
Near  

Batching Area 
Near Pump House 

Area 
Near Crusher 

Area 

October-24 296 236 293 

November-24 289 217 321 

December-24 278 241 384 

January-25 285 247 371 

February-25 288 252 377 

March-25 298 288 268 
 

(xvii) Transportation of ore shall be done by covering the The stipulation is being adhered. The limestone of the mines is being utilized in the 
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  Sr. No. Condition  Compliance status  
trucks with tarpaulin or other suitable mechanism so 
that no spillage of ore/dust takes place. Transportation 
shall be done only during day time. 

captive cement plant located near the mines area. The material is being transported 
from crusher to plant through covered conveyer belt to avoid any spillage of ore/ dust. 
Transportation done usually during day time.  

(xviii) Occupational health and safety measures for the 
workers including identification of work related health 
hazardous, training of malaria eradication, HIV and 
health effects on exposure to mineral dust etc. shall be 
carried out. The company shall engage a full time a 
fulltime qualified doctor who is trained in occupational 
health. Periodic monitoring for exposure to respirable 
mineral dust on the workers shall be conducted and 
records maintained including health records of the 
workers. Awareness programme for workers on 
impact of mining on their health and precautionary 
measures like use of personal equipment etc. shall be 
carried out periodically. Review of impact of various 
health measures undertaken (at interval of five years 
of less) shall be conducted followed blow up action 
wherever required. 

As per the mining statutory laws regular periodic medical check-ups for the persons 
engaged in the mines is being done. 
 
Moreover, we are imparting free medical treatment at free of cost by the company and 
dispensary is established at the plant site with medical practitioner. 
 
Company ambulance is available to shift the casualty in case of serious condition. 
 
For occupational health and safety measures periodical health check up being carried 
out by medical practitioner. 
 
Personal protective Equipment’s are being provided to works working in the mines. 
 
 
  

(xix) Maintenance of village roads through which 
transportation of ores are undertaken shall be carried 
out by the company regularly at its own expenses. The 
road shall be black topped. 

The condition is treated as complied. Village Road is not being used for transportation of 
minerals. Haul road has been constructed in mines for mines operation and being 
repaired time to time as per requirement. 

(xx) Top soil/ soil waste shall be stacked properly and 
separately with proper slope and adequate safeguards 
and shall be utilized for backfilling (wherever 
applicable) for reclamation and rehabilitation of mined 
out area. 

Top soil is being stacked with proper slope and adequate safeguards. The topsoil in the 
mining area striped and preserved along the mine lease boundary for plantation & 
greenbelt development and excess topsoil utilized for backfilling and reclamation of 
mined out area. 

(xxi) Monitoring of soil samples for assessment of 
contamination due to mining activity shall be regularly 
conducted and records maintained. 

Soil Monitoring is being done regularly are records are maintained. Latest Soil Report is 
enclosed as Annexure-X. 

(xxii) Over burden (OB) shall be stacked at earmarked dump 
site(s) only and not be kept active for long period. The 
maximum height of the dump shall not exceed 30 m, 
each stage shall preferably be of 10m and overall slope 

The NCLT, Mumbai approved the Resolution Plan of Dalmia Cement (Bharat) Limited 

(the Resolution Applicant) for the revival of MIL vide its Order(s) dated July 03, 2019, 

and July 22, 2019, and the same has been upheld by National Company Law Appellate 
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  Sr. No. Condition  Compliance status  
of the dump shall not exceed 28˚. The OB dump shall be 
backfilled. The OB dumps shall be scientifically 
vegetated with suitable native species to prevent 
erosion and surface run off. 
Monitoring and management of rehabilitation areas 
shall continue until the vegetation becomes self-
sustaining. Compliance status shall be submitted to the 
Ministry of Environment & Forests of six-monthly 
basis. 

Tribunal ("NCLAT) vide its judgement dated January 27, 2020. 

The Naranda Limestone mine was abandoned from 2015 to Nov 21 and was reopened 

on 05.12.2021 and commenced extraction of Limestone by DCBL. 

Overburden has been stacked at earmarked dump site (s) which are still active and not 

mature. Study of reclamation of overburden dump will be carried out in near future and 

will be submitted in due course of time. 

The Over burden (OB) generated during mines operation is being and will be stacked at 

earmarked dump site(s) as per the IBM approved mining plan. The OB dumps will be 

vegetated scientifically with suitable native species to prevent erosion and surface run 

off. 

Continuous monitoring and management of rehabilitation areas is being and will be 

done to maintain the vegetation to make itself – sustaining. Compliance status of the 

same is being submitted to the MoEF&CC on half yearly basis. 

The limestone production, reject and over burden generation details during last 5-year 
period is given below 
 

SN FY Year 
Production 

(MT) 
Over Burden (MT) Reject (MT) 

1 2018-19 0 0 0 
2 2019-20 0 0 0 
3 2020-21 0 0 0 
4 2021-22 314200 8083 137307 
5 2022-23 1038212 8390 482082 
6 2023-24 1273946 114281 755402 
7 2024-25 1138015 19600 576781 
 Total 3764373 150354 1951572 

 

Photographs of OB dump and garland drains are enclosed as Annexure-XI. 
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  Sr. No. Condition  Compliance status  
(xxiii) Slope of the mining bench and ultimate pit limit shall 

be as per the mining scheme approved by Indian 
Bureau of Mines.  

Complying with 
 
Slope of the mining bench and ultimate pit limit is being maintained as per IBM 
approved mining plan. Photograph showing slope of mining benches is given below: 

  

(xxiv) Drilling (if any) shall be conducted by using dust 
extractors/ wet drilling. Controlled blasting shall be 
undertaken. 

The drilling and blasting operation are being carried out during daytime only. We are 
using wet drilling by inbuilt water injection system for drills to suppress dust generation 
at source. 
  
Blasting operation is being done with controlled blasting technique by using NONEL, 
Muffle Blasting and Delay Detonators. Hence, the condition may be treated as complied. 

(xxv) Plantation shall be raised adequately in the ML area, 
haul roads, OB dump sites etc. Green belt development 
shall be carried out considering CPCB guidelines 
including selection of plant species and in consultation 
with the local DFO / Agricultural department. Herbs 
and shrubs shall also form a part of afforestation 
programme besides tree plantation. The density of the 
trees shall be around 2500 plants per ha. The company 
shall involve local people with the help of self-help 
group for plantation programme. Details of year wise 
afforestation programme including rehabilitation of 
mined out area shall be submitted to the Regional 
Office of the Ministry every year. 

Plantation is being carried out in ML area as per the Mining Plan and CPCB guidelines.  
 
Out of 71.01 ha of ML area, 42.82 ha area will be covered under plantation & greenbelt 
development at the end of conceptual period.  
 
At present, greenbelt & plantation has been done in 9.30 ha with plant species of 11776 
nos. We have done the plantation along the mining lease boundary, internal road and 
mining dump area etc. Further plantation is under progress.  
 
Plantation details along with the photographs of the Green belt at Mines are enclosed as 
Annexure – XII. 
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  Sr. No. Condition  Compliance status  
(xxvi) Regular monitoring of ground water level and quality 

shall be carried out by establishing a network of 
existing wells and constructing new piezometers 
during the mining operation. The monitoring shall be 
carried out four times in a year – pre – monsoon 
(April-May), monsoon (August), Post – monsoon 
(November) and winter (January) and the data thus 
collected shall be regularly shall be regularly sent to 
MoEF, Central Ground Water Authority and Regional 
Director, Central Ground Water Board. 

Complying with  
Regular monitoring of ground water level is being conducted in and around mining lease 
area. Installed one piezometer for continuous online ground water level monitoring in 
ML area. However, one piezometer installed at Plant which is adjacent to the ML 
boundary. Photographs of Piezometer & ground water level monitoring data is enclosed 
as Annexure-IX. 
 
Ground water quality monitoring is being carried out for pre and post monsoon, 
monsoon and winter seasons. Report enclosed as Annexure-XIII.  

(xxvii) The waste water from the mine shall be treated to 
conform to the prescribed standards before 
discharging in to the natural stream. The discharged 
water from the Tailing Dam (if any) shall be regularly 
monitored and report submitted to the Ministry of 
Environmental & Forests, Central Pollution Control 
Board and the State Pollution Control Board. 

No waste water is being discharged into natural stream. All the equipment and HEMM 
are outsourced and maintenance, repairing is being done at designated workshop only.  
 
Domestic sewage generated is being disposed through septic tank followed by soak pit. 

(xxviii) Prior permission from the competent authority shall 
be obtained for extraction of ground water, if any. 

Water requirement of 131 KLD is being met from Penganga River for which an 
agreement has been executed between Dalmia Cement (Bharat) Limited and Irrigation 
department. Copy of agreement is enclosed herewith. Annexure- XIV. 
 
Prior permission from the competent authority (CGWA) has been granted for 
dewatering of 1595 KLD vide CGWA NOC No. CGWA/NOC/MIN/REN/1/2025/11397 
dated 09.04.2025 

(xxix) Vehicular emission shall be kept under control and 
regularly monitored. Vehicles used for transportation 
of ores and others shall have valid permission as 
prescribed under Central Motor Vehicle Rules, 1989 
and its amendments. Transportation of ore shall be 
done only during day time. The vehicles transporting 
ores shall be covered with a tarpaulin or other suitable 
enclosures so that no dust particles / fine matters 
escape during the course of transportation. No 
overloading of ores for transportation shall be 
committed. The trucks transporting ore shall not pass 

Complying with  
 
Vehicular emission being under control and regularly monitored and being allowed only 
PUC certified vehicles in ML area for mining excavation activities and transportation.  
 
Limestone is being transported from crusher to plant through covered conveyer belt. All 
Vehicles transporting ore is being covered with tarpaulin to control dust emission. No 
overloading of ores is done for mineral transportation.  
 
No wild life sanctuary is located near ML area of Naranda Limestone Mine. 
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  Sr. No. Condition  Compliance status  
through wild life sanctuary. 

(xxx) Action plan with respect to suggestions/ 
improvements and recommendation made during 
pubic consultation / hearing shall be submitted to the 
Ministry and the State Govt. within six months. 

Pursuant to approval of NCLT for implementation of the Resolution Plan, MIL has 
become a subsidiary of DCBL from September 10, 2020. The Naranda Limestone mine 
was abandoned from 2015 to Nov’21 and was reopened on 05.12.2021 by DCBL and 
commenced extraction of Limestone. However, all the expenses incurred before 
05.12.2021 were done by MIL. The details of the expenditures are not available. 
 
However, all the expenditures spend after acquiring MIL by DCBL About, Rs. 137.09 
lakhs have been spent on the social-economic development in nearby villages. Details of 
Implementation of Public hearing Action plan is enclosed herewith as Annexure-VI. 

(xxxi) A final mine closure plan, along with details of Corpus 
Fund, shall be submitted to the Ministry of 
Environmental & Forest, 5 year in advance of final 
mine closure for approval. 

Noted 
 
Final Mine Closure Plan (FMCP) will be submitted to IBM and MoEF&CC as per 
prevailing rules for necessary approval. As our Mining Lease is valid up to dated period 
up to 06-04-2036.   

B. General Condition   
(i) No change in mining technology and scope of working 

shall be made without prior approval of the Ministry of 
Environment & Forests. 

The stipulation is being adhered and there is no change in mining technology and scope 
of working as the mining is being done in accordance with approved Review of Mining 
Plan and there is no change in mining technology and scope of working. 
 
For any change in mining technology and scope of working we shall obtain prior 
approval of the Ministry of Environment & Forests. 

(ii) No change in the calendar plan including excavation, 
quantum of mineral (iron ore) and waste shall be 
made. 

Noted 
 
There is no change in the Calendar Plan for the production of Quantum of Mineral 
Limestone and Waste. However, less production of limestone as per Calendar plan due to 
less demand of cement in market. 

(iii) Four ambient air quality monitoring station shall be 
established in the core zone as well as in the buffer 
zone for RPM, SPM, SO2, NOx monitoring. Location of 
the stations should be decided based on the 
meteorological data, topographic features and 
environmentally and ecologically sensitive target and 
frequency of monitoring should be undertaken in 
consultation with the State Pollution Control Board. 

Complying with 
  
Ambient air quality monitoring stations are established in the core zone as well as in the 
buffer zone. 
 
Summary of ambient air quality monitoring results for core zone & buffer zone is 
enclosed as Annexure-XV.  
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  Sr. No. Condition  Compliance status  
(iv) Data on ambient air quality (RPM, SPM, SO2, NOx) 

should be regularly submitted to the ministry 
including its regional office located at Bhopal and the 
State Pollution Control Board / Central Pollution 
Control Board once in six months. 

Ambient Air Quality Monitoring carried out through NABL accredited laboratory, data is 
being submitted to the IRO, MoEF&CC, Nagpur and MPCB along with the half yearly 
compliance report.  

(v) Fugitive dust emissions from all the sources shall be 
controlled regularly. Water spraying arrangement on 
haul roads, loading and unloading and at transfer 
points shall be provided and properly maintained. 

Complying With 
 
Fugitive dust emissions from all the sources are controlled i.e. Limestone Crusher 
attached with bag filters, Blast hole drilling is practiced by wet method, regular water 
spraying on haul roads, trucks covered with tarpaulin cover, on mineral heaps while 
loading, at crusher hopper and at conveyor transfer points etc. blasting is carried during 
non-windy times. 

(vi) Measures shall be taken for control of noise levels 
below 85 dB(A) in the work environment. Workers 
engaged in operations of HEMM, etc. shall be provided 
with ear plugs / muffs. 

Complying with. 
 
Noise levels are monitored and maintained within the prescribed limit of 85 dB(A). 
Personnel protective equipment like ear plugs/muffs is provided to all workers engaged 
in mining operations. 

(vii) Industrial waste water (workshop and waste water 
from the mine) should be properly collected, treated so 
as to conform to the standards prescribed under GSR 
422 (E) dated 19th May, 1993 and 31st December, 1993 
or as amended from time to time. Oil and grease trap 
shall be installed before discharge of workshop 
effluents. 

No industrial waste water is being generated due to mining activity.  
All the equipment and HEMM are outsourced and maintenance & repairing work is being 
done at designated workshop only. 

(viii) Personnel working in dusty areas shall be provided 
with protective respiratory devices and they shall also 
be imparted adequate training and information on 
safety and health aspects. 
 
 
 
 
 
 
 

Complying with. 
 
PPEs have been provided and used by the persons engaged in drilling, dozing and 
loading and unloading operation to protect workers from respiratory illness and other 
hazards. 
Vocational Training (VT) is being provided as under required VT Rules 1966 to impart 
regular safety and awareness training.  
 
Regular check-up of workers is being carried out and till date no any abnormality is 
observed. 
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  Sr. No. Condition  Compliance status  
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

(ix) Provision shall be made for the housing the labourers 
within the site with all necessary infrastructure and 
facilities such as fuel for cooking, mobile toilets, mobile 
STP, safe drinking water, medical health, crèche etc. 
the housing may be in the form of temporary 
structures to be removed after the completion of the 
project. 

Local labors (residing in nearby village) engaged for mining and allied operation are. All 
other outside workers are being accommodated in Temporary Labour colony with all 
necessary infrastructure and facilities.  
 

 
 
Established OHS centre to facilitate medical health check-up of workers engaged in 
mining operation.  

(x) A separate Environmental Management Cell with 
suitable qualified personnel shall be set-up under the 
control of a Senior Executive, who will report directly 
to the head of the Organisation. 

Complying with  
 
A separate environmental management cell comprising of qualified and experienced 
staff is established under the control of Environment Head who report to Unit head.  

(xi) The project authorities shall inform to the Regional 
Office of the Ministry located at Bhopal regarding data 
of financial closure and final approval of the project by 

Complying with 
 
This is an existing and ongoing limestone mining project. 
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the concerned authorities and the date of start of land 
development work. 

(xii) The funds earmarked for environmental protection 
measures shall be kept in separate account and shall 
not be diverted for other purpose. Year wise 
expenditure shall be reported to the Ministry and its 
Regional Office located at Bhopal.  

Expenditure towards environmental protection is being submitted in six monthly 
compliance report. Fund earmarked for environmental protection measures is being and 
will be kept in separate account.  
 
Year wise expenditure towards environmental protection is enclosed as Annexure-XVI.  

(xiii) The project authorities shall inform to the Regional 
Office located at Bhopal regarding date of financial 
closures and final approval of the project by the 
concerned authorities and the date of start of land 
development work 

Complying with 
 
This is an existing and ongoing limestone mining project. 

(xiv) The regional office of the Ministry located at Bangalore 
shall monitor compliance of the stipulated conditions. 
The project authorities shall extend full cooperation to 
the officer (s) of the Regional Office by furnishing the 
requisite data/ information / monitoring reports. 

Complying with 
 
Already in the practice and will continue in future also to comply all the conditions as 
advised by the authority. 

(xv) A copy of clearance letter will be marked to concerned 
Panchayat / local NGO, if any from whom suggestion / 
representation has been received while processing the 
proposal. 

Complying with 
 
No suggestion / representation received against EC. 

(xvi) State pollution control board shall display a copy of the 
clearance letter at the Regional office. District industry 
Centre and Collector’s office / Tehsildar’s Office for 30 
days. 

Complying with 

(xvii) The project authorities shall advertise at least in two 
local newspapers widely circulated. One of which shall 
be in the vernacular language of the locality concerned 
within 7 days of the issue of the clearance letter 
informing that the project has been accorded 
environmental clearance and a copy of the clearance 
letter is available with the State Pollution Control 
Board and also at web site of the Ministry of 
Environment and Forests at http://envfor.nic.in and a 
copy of the same shall be forwarded to the Regional 

Complying with 
 
Advertisement was published in Two newspapers and copies were submitted to 
MOEF&CC, New Delhi and their regional office at Bhopal. 
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  Sr. No. Condition  Compliance status  
Office of the Ministry located in Bhopal. 

5. The ministry or any other competent authority may 
alter/modify the above conditions or stipulate any 
further condition in the interest of environmental 
protection. 

Noted. 

6. Concealing 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 the 
provisions of Environmental (Protection) Act, 1986. 

 Noted. 

7. Any appeal against this environmental clearance shall 
lie with the National Environmental Appellate 
Authority, if preferred, within a period of 30 days as 
prescribed under section 11 of the National 
Environmental Appellate Authority Act, 1997. 

Noted. 

8. The above conditions will be enforced inter – alia, 
under the provision of the Water (Prevention & 
Control of Pollution) Act, 1974, the Air (Prevention & 
Control of Pollution) Act, 1981, the Environmental 
(Protection) Act, 1986 and the Public Liability 
Insurance Act. 1991 along with their amendments and 
rules. 

Noted. 
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INTRODUCTION- 

Dalmia Bharat Group is a pioneer in the cement manufacturing for over eight decades since 1939. Dalmia 

Cement (Bharat) Limited (DCBL) is the 4th largest listed Indian Cement Company having strong presence in 

Southern, Eastern & North-East region of the country. The company operates a manufacturing capacity of 

44.6 million tonnes per annum (MTPA), across 15 cement plants and grinding units, spread across nine states. 

With an expanding India footprint, the company is a category leader in all kinds of cement including super-

specialty cements used for oil well, railway sleepers and air strips. Currently DCBL has Cement plants in Tamil 

Nadu (Dalmiapuram, Ariyalur & Sattur), Andhra Pradesh (Kadapa), Meghalaya (Thangskai) Karnataka (Belgaum), 

Jharkhand (Bokaro), Assam (Morigaon, Umrangso & Lanka), Odisha (Rajgangpur & Kapilas), Bihar (Kalyanpur), 

West Bengal (Medinipur) and Maharashtra (Chandrapur).   

Chandrapur Cement Works: 

Integrated cement plant of the M/s Chandrapur cement works (CCW) is located at village – Naranda, 

Tehsil – Korpana, Dist- Chandrapur- Maharashtra with the production capacity of Clinker 2 MTPA, 

Cement 2.86 MTPA (OPC & PPC), WHRB 16 MW and CPP 33 MW (2x16.5 MW) along with DG sets Capacity 

of 2x1500 KVA & 1x250 KVA. CCW incorporated under the Companies Act, 1956 was operating a 

Cement Plant at Naranda, District Chandrapur. The Company has now been taken over by M/s Dalmia 

Cement (Bharat) Limited (DCBL) in NCLT and it is now a Subsidiary of Dalmia Bharat Group Company. 

In pursuant to the order dated April 05, 2017 of the National Company Law Tribunal, Mumbai Bench, 

Chandrapur cement works (CCW) was admitted for corporate insolvency resolution process in accordance 

with Insolvency and Bankruptcy Code, 2016. The resolution plan (“Resolution Plan”) of Dalmia Cement 

(Bharat) Limited (DCBL) has been approved by the Committee of Creditors of CCW on December 20, 2017, 

the National Company Law Tribunal, Mumbai Bench vide its order(s) dated July 03, 2019, July 22, 2019 and 

July 25, 2019 and by the National Company Law Appellate Tribunal vide its order dated January 24, 2020. 

And pursuant to implementation of the Resolution Plan, CCW has become a subsidiary of DCBL from 

September 10, 2020. The plant of Chandrapur cement works was not being operational since October 2014. 

After the acquisition of CCW plant, Dalmia Cement (Bharat) limited has started the revival work from 10 Sept 

2020 and the revival work of the plant is under progress. DCBL Plant will operate the plant by the Name of 

Chandrapur cement works. 

Department is responsible for catering limestone requirement for manufacturing of cement through 

captive limestone mine. The captive limestone mine, Naranda Limestone Mine is fully mechanized opencast 

Limestone mine. The lease area lies in between latitude 19° 47’01.70” N to 19° 47’47.90” N and longitude 79° 
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02’51.10” E to 79° 03’50.60” E and falls in Survey of India topo sheet no. 56M/I. Total mining lease of the NLM 

is 71.01 hectares and lease deed was executed on 07th April ’1986.  The Mine is situated 45 Km away from 

Chandrapur city and 2 KM away from the Naranda village towards North direction. Approach road to reach 

the mine site is via Town Gadchandur, which is 25 Km away from Naranda on Gadchandur - Korpana State 

highway no. 236.  

 
Figure-1: Topographical Location of Dalmia Cement Mine from Chandrapur 

 

2.0 GEOLOGY- 

2.1 Regional Geology- 

Chandrapur district is situated in the eastern part of Maharashtra and covers an area of 8120 Sq km. Physio 

graphically, the area of district exhibits region of low-level plateaus in the south western part, plain of extrusive 

origin in the north western part, structural plateaus and plains in the western part, pediment/Pedi plain the 

western part structural hills and valleys in the north eastern part and floodplain along Wainganga and Wardha 

river courses. The maximum and minimum elevations of the area are 530 m and 195 m above msl in the south 

western and south eastern parts respectively. The district forms a part of Wardha and Wainganga sub-basin. 

The Wainganga River with its tributaries But, Bokardoh Gondni, Kalhar, Nag. Hattigota, Andhan, Pathn, Mul 

and Wardha River with its tributaries Penganga, Vagu, Erai Daiwal and Pathra drain the district. Rock 

formations ranging in age from Archaean to Quatemary are exposed in the district Bengpal Group of Archaean 

age (4000-2500 m.y) occupies the south eastern part and comprises granitic and migmatites with basic 

intrusive, amphibolite schist, homblende schist and banded ferruginous quartzite Amgaon Gneissic Complex 



AKS University, 2023-24: Report on Scientific study for Blast Vibration Analysis & Controlled blasting at 
Naranda limestone Mines, Dalmia cement (Bharat) Limited, Chandrapur, Maharashtra 

3 

 

of Archaean to Palaeo Proterozoic age (2500-2100 my) comprising quartzite, banded-hematite quartzite with 

lenses of iron cres occurs as isolated outcrops in the north western part, Pakhal Group of Meso Proterozoic 

age (2000-1600 my) occurs in the south eastern part and comprises dolomitic limestone shale quartzite and 

sandstone. Penganga Group of Neo Proterozoic age (undifferentiated) (1600-570 my) occupies the south 

western part and north western parts and comprises limestone and shale. 

 

2.2 Local Geology- 

The area of Naranda-Pimpri-Wanoja comprises shales and carbonate rocks. The liho units i.e. limestone, 

dolomitic limestone, dolomite and shales occurring in the area belong to Penganga Beds of Precambrian Age. 

The stratigraphic sequence of rock units in the area are as under. Lithology Thickness Range Soil/Alluvium 0 

m to 3.5 m Dolomite/Dolomitic limestone 0.5 m to 10 m Limestone 4.5 m to 22m Shales 4 m to >29m 

Description & Distribution of Rock Units: The main litho units occurring in the area are limestone, dolomitic 

limestone, dolomites and purple shales. These Rock Units are described below: Purple Shale: it is the oldest 

Rock Unit and it occurs in the major part of the area. It is well exposed and occupies low lying areas 

surrounding the limestone deposit. It is fine grained, soft and thinly laminated. It is brown to purple in colour. 

At some places purple shale with greenish tinge is also observed. These shales show NW-SE strike and low 

dips of 5 to 10 towards east. Limestone: It is the youngest member of Penganga Beds exposed in the area. It 

overlies the purple shales. The limestone in the area is interbanded with dolomitic Iimestone and at places 

dolomite. It is fined to medium grained, massive, compact, dark grey to black and pinkish in colour. It is 

generally thickly bedded with thickness of each bed varying from 2m to 10m Calcite Veins measuring up to 2 

Cms in width are seen in the limestone Limestone at places is flaggy in nature soft and can be quarried as 

slabs The limestone beds vary in thickness from 5 Cms to 2m separated by thin films of yellowish argillaceous 

material. Dolomite / Dolomitic Limestone: These rocks are gray and grey white in colour. The site is connected 

by all-weather metal roads. The stratigraphic sequence of rock units in the area are as under: 

 

Soil/Alluvium              -     Quaternary- Recent 

Dolomite 

Dolomitic Limestone 

Limestone 

Shale   

 

The limestone and dolomites of the Precambrian Beds occupy the elevated portion (triangular) of the area 

Penganga Beds of Precambrian Age 
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between the villages Naranda, Pimpri and Wanoja while the purple shales occupy the low-lying area 

surrounding the main limestone area except towards north. The limestone / dolomite extends further north 

beyond the Penganga River in Yavatmal District. 

 

2.3 Description & Distribution of Rock Units 

The main litho units occurring in the area are limestone, dolomitic limestone, dolomites and purple shales. 

These Rock Units are described below: 

 

2.3.1 Purple Shale 

It is the oldest Rock Unit and it occurs in the major part of the area. It is well exposed and occupies low lying 

areas surrounding the limestone deposit. It is fine grained, soft and thinly laminated. It is brown to purple in 

colour. At some places purple shale with greenish tinge is also observed. These shales show NW-SE strike and 

low dips of 50 to 100 towards east. 

 

2.3.2 Limestone 

It is the youngest member of Penganga Beds exposed in the area. It overlies the purple shales. The limestone 

in the area is interbedded with dolomitic limestone and at places dolomite. It is fined to medium grained, 

massive, compact, dark grey to black and pinkish in colour. It is generally thickly bedded with thickness of 

each bed varying from 2m to 10m. Calcite Veins measuring up to 2 cms in width are seen in the limestone. 

Limestone at places is flaggy in nature, soft and can be quarried as slabs. The limestone beds vary in thickness 

from 5 cms to 2m separated by thin films of yellowish argillaceous material.  

 

2.3.3 Dolomite / Dolomitic Limestone 

These rocks are grey and grey white in colour and exhibit Elephant Skin Weathering. The rocks are hard, 

compact, and massive and breaks with concoidal fractures. 

 

2.4 Structure 

The limestone and associated dolomitic / argillaceous limestone occurring to the south of Penganga River in 

Naranda-Pimpri-Wanoja covers about 25 Sq. Km area. It is about 8.5 Kms in length and the width in the NW 

part is about 4 Kms and it diminishes and tappers out towards south-west. It forms a triangular shaped body 

tapering towards south-east. The eastern contact of this triangular body with underlying shales is gradual 

whereas the western contact of limestone with shales is faulted. 

The limestone in general strikes NNW-NW-SE with dips varying from 50 to 300 on either side. It can be clearly 
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seen from the attitude of bed and their dips that the carbonate rocks are folded. These carbonate rocks exhibit 

a broad asymmetrical syncline plunging towards north-west. The limbs trends NW-SE with opposite dips 

varying from 50 to 300.The western limb which is faulted against the shales shows steep dips near the contact 

varying from 200 to 400 whereas the eastern limb the eastern limb shows gentle dips varying from 50 to 100.  

The limestone and associated dolomitic/argillaceous limestone occurring to the south of Penganga River in 

Naranda-Pimpri-Wanoja covers about 25 Sq Km area. It is about 8.5 Kms in length and the width in the NW 

part is about 4 Kms and it diminishes and tappers out towards south-west. It forms a triangular shaped body 

tapering towards south-east. The eastern contact of this triangular body with underlying shales is gradual 

whereas the western contact of limestone with shales is faulted. The limestone in general strikes NNW-NW-

SE with dips varying from 5⁰ to 30⁰ on either side. It can be clearly seen from the attitude of bed and their 

dips that the carbonate rocks are folded. These carbonate rocks exhibit a broad: asymmetrical syncline 

plunging towards north-west. The limbs trends NW-SE with opposite dips varying from 5⁰ to 30⁰ The western 

limb which is faulted against the shales shows steep dips near the contact varying from 20⁰ to 40⁰ whereas 

the eastern limb the eastern limb shows gentle dips varying from 5⁰ to 10⁰.  

The area indicates the following Structural Elements associated with Penganga Beds: 

Bedding: It is distinct in both shales and carbonate rocks. The shales are thinly laminated whereas limestones 

are generally thickly bedded except where it is intercalated with argillaceous limestone.  

Joints: The shales and limestone have developed a number of vertical to sub-vertical joints. The prominent 

among them are NNW-SSE to NW-SE, WNW-ESE, NNE-SSW to NE-SW and ENE to WSW. 

Mine is being worked with conventional method of drilling & blasting and blasted limestone is loaded & 

transported by excavator tipper combination to Limestone Crusher. Multiple benches are being worked to 

achieve desired quality of limestone.   
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3.0 BASIC BLAST DESIGN PARAMETERS-  

Many factors influence rock breakage by blasting. These factors can be classified broadly into two categories, 

such as uncontrollable and controllable factors. The uncontrollable factors are the geology and nature of the 

rock deposit. These are mainly rock and rock mass properties such as lithology, joint and bedding parameters, 

stress field, water content and different physico-mechanical properties of the rocks. The controllable factors 

are the basic blast design parameters including explosive properties. The basic blast design parameters and 

environmental impacts thereof resulted in a blasting operation are described in the following section. 

3.1 Bench Height  

The selection for an optimum bench height and width depends on inherent stability of the formation, 

thickness of the formation, drilling and loading equipment to be deployed etc. Higher bench height required 

more blast hole length and larger drill diameter. This could also result in ground vibration and fly rock 

problems when the dwelling areas and different structures are existed near by the blasting site. 

3.2 Hole Diameter  

The choice of blast hole diameter depends mainly on fragmentation size required, bench height and geology 

of the formation. It also depends on the overall economics in relation to the initial investment and the 

operating cost. Better and finer fragmentation could be achieved with smaller hole diameter. Control of 

ground vibration and flyrock are also much easier in smaller diameter than larger hole diameter. However, 

drilling cost generally increases as blasthole diameter decreases. 

 

3.3 Hole Depth  

The required hole depth depends on the bench height, inclination of hole and sub-grade drilling. Sub-grade 

drilling, on the other hand, depends on the strata condition at the toe portion. With a horizontal bedding 

plane and softer formation at the toe, use of sub-grade drilling may not be necessary. However, with higher 

dip of bedding plane or presence of harder strata at the toe portion, more sub-drilling length is required to 

avoid toe problem and irregular floor. Length of sub-grade drilling generally varies between zero and 0.3 

times the burden. 

 

3.4 Burden and Spacing  

Burden is the minimum distance from the axis of a blast hole and the free face whereas spacing is the distance 

between consecutive blast holes in the same row. The values of burden and spacing depend upon blasthole 

diameter, properties of rock and explosive, bench height and the desired degree of fragmentation as well as 

muck displacement. Depending upon the properties of rock mass, burden value generally varies between 25 
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and 40 times the hole diameter. Different researchers to calculate burden value have suggested numerous 

formulas. Out of these formulae, the most commonly used equation for the calculation of burden value as 

given by Konya and Walter (1990) is: 

 

𝑩 = ቂ
𝟐𝝆𝒆

𝝆𝒓
 +  𝟏. 𝟓ቃ × 𝑫𝒆    

Where,  

B = Burden in inches  
e = Specific gravity of explosive  
r = Specific gravity of rock 
De = Diameter of explosive in inches (for bulk explosive, it is the diameter of drill hole) 

 

The value of spacing is calculated in function with the burden, delay timing between blastholes and the 

initiation sequence. In general, spacing value varies between 1.2 and 2.0 times the burden value. 

 

3.5 Stemming Length  

Stemming is the portion of blast hole which has been packed with inert material above the charge so as to 

confine and retain the gases produced by the explosion before the actual burden movement. Stemming 

length depends upon the nature of rock blasted, required throw, fragmentation as well as the type and size 

of stemming materials. Stemming length can be varied widely, ranging between 20 and 60 times the hole 

diameter. Whenever possible, stemming length of more than 25 times the blasthole diameter should be 

maintained in order to avoid flyrock, air blast, cutoffs and overbreak. 

 

3.6 Explosive Type  

The type of explosives to be used depends on properties of rock to be fragmented, ground water condition 

and availability in market. In hard and massive formations, explosive with higher density and higher strength 

is required for proper fragmentation. However, in softer formation and heavily jointed rock mass, low density 

explosive with lower strength may be used. 

 

3.7 Specific Charge/Powder Factor  

The quantity of explosive (kg) required to fragment one cubic metre of rock is called as specific charge or 

charge factor (kg/m3). The specific charge increases with an increase in diameter of blasthole, rock strength, 

degree of fragmentation, displacement and desired swelling. The wide range of specific charge for different 

types for rock in case of surface bench blasting is given in Table-1. In some places, specific charge is also 
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termed as charge factor (kg/m3) 

Types of rock Specific Charge (kg/m3) 
Massive and high strength rock 0.60- 1.50 
Medium strength rock 0.30- 0.60 
High fissured rocks, weathered or soft 0.10- 0.30 

Table-1: Ranges of specific charge for bench blasting in surface mines (after Jimeno et al., 1995) 
 

 

4.0 IMPACT OF BLASTING TO SURROUNDING ENVIRONMENT  

Only 15-30% of the total energy generated from the detonation of an explosive charge inside a blasthole is 

estimated to be used for the actual rock breakage. Rest of the energy is wasted in the form of ground 

vibration, noise and flyrock. These are the main environmental impacts resulted from surface blasting 

operations. Toxic fumes generated from blasting can also affect the working environment, especially in 

underground mines, tunnel, etc. However, this effect is less environmental concerned in case of surface 

blasting in comparison to ground vibration, flyrock and noise. Hence, fundamental concepts on these three 

environmental impacts created by surface blasting are discussed in this section. 

 

4.1 Blast Induced Ground Vibration  

When an explosive charge inside a blasthole is detonated, the explosive is converted into a hot gas at intense 

pressure. A steep wave front travels into the rock, crushing it for roughly twice the radius of the original 

blasthole, depending upon the resistance of the rock (Figure-2). In many rock types, the cavity that is formed 

has about four times the volume of the original hole around the charge. Many radial cracks start to form as 

the cavity expands. However, a few of the cracks become dominant and the other stop growing. The 

expanding gases continue to work on the rock, extending the cracks, and moving the rock upward and 

outward. This activity takes place in the zone of intended work on the rock, breaking it and moving it for 

excavation. Beyond the perimeter of damaged rock zone, the pulses are called elastic waves or seismic waves, 

meaning that there is no further damage to the rock or any permanent displacement of the rock properties. 

Seismic waves generated from blasting source travel in all directions. As they travel through the medium, they 

cause particle of the medium in motion which is called vibration. 

 
Figure-2: Different Zones of rock deformation around a blast 

1. Crushed Zone 
2. Severely Fractured Zone 
3. Moderately Fractured Zone 
4. Least Fractured Zone 
5. Seismic Zone/Elastic Zone 
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The velocity of a particle at any instant of time during the vibration disturbance is called as particle velocity. 

The maximum velocity from the position of rest is peak particle velocity or in short ‘PPV’. PPV has traditionally 

been used as a mean to establish the degree of blast damage. 

 

4.2 Factors Affecting Vibration Intensity and Characteristics  

The intensity and characteristics of ground vibration generated from a blasting source depend upon different 

parameters such as:  

 Local geology  

 Charge weight per delay  

 Distance from the point of blast  

 Delay period  

 Spatial distribution of explosive charge  

 Confinement  

 Type of explosive 

The local surrounding geology has a great influence on the intensity and characteristics of ground vibration. 

The frequencies of seismic waves produced from blasting mainly depend on nature of the transmitting 

medium and the distance of measurement. If geological formation of the rock strata in a particular area is 

having massive formation with shallow soil cover, the blast vibration will be characterized by relatively lower 

frequencies. However, if the area around the blasting site has a deep covering of soil and jointed rock 

formations, the vibration will be characterized by relatively lower frequencies and larger displacement. Also 

with increasing the distance, high frequency waves attenuate and only lower frequency wave can travel to a 

larger distance. The magnitude of ground vibration also increases with decrease in distance of observation 

from the blasting source and vice-versa. In a blast where more than one period number of detonators is used, 

the largest charge per delay has the most direct influence on vibration intensity and not the total charge used 

for the blast, as long as the delay interval is sufficient to avoid constructive interferences between the waves 

generated by the different group of holes (Jimeno et al., 1995). A delay interval of 8 and 9 ms were suggested 

by Duval & Petkof (1959) and Duval & Fogelson (1962) to eliminate constructive interferences of different 

seismic waves generated from blasting. For the same charge weight per delay, vibrations produced from a 

single large hole diameter would be more than those generated from more number of holes with smaller 

diameter due to the spatial distribution of explosive charge (Oriard, 2002).  

The confinement of explosive charge such as more burden and spacing values, deeply buried charge 

(excessive stemming length) and presence of blasted material at the face (choked face) generally increase the 

level of ground vibration. Explosives having lower borehole pressures also produce lower vibration than those 
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explosives having higher strength with more detonation pressure. 

 

4.3 Ground Vibration Standards in India  

Peak particle velocity (PPV) is mainly used to form the basis of blast damage criteria for different types of 

structures. The prescribed permissible limits of the Directorate General of Mines Safety (DGMS) on ground 

vibrations for different type of structures depending on the frequency of blast waves (Technical Circular No. 

7, 1997) are given in Table 5.1. The ground vibration standards have also been given by the Indian Standard 

of Institution (IS: 6922) on the basis of the ground condition as given in Table-2. The IS:6922 (1973) is 

applicable to normal structures like building, elevated structures, bridges, retaining walls, concrete and 

masonry dams constructed in materials like brick walls, stone masonry and concrete. 

 

Table-2: DGMS-prescribed permissible limit of ground vibrations (Technical Circular No. 7, 1997) 

Type of structure Dominant excitation frequency, Hz 

< 8 Hz 8 - 25 Hz > 25 Hz 
(A) Buildings/structures not belonging to the owner 

i) Domestic houses/structures (Kuchha brick and 
cement) 5 10 15 

ii) Industrial Buildings RCC and framed structures) 
10 20 25 

iii) Objects of historical importance and sensitive 
structures 2 5 10 

(B) Buildings belonging to owner with limited span of life 
iv) Domestic houses/structures (Kuccha brick and 

cement) 10 15 25 
v) Industrial buildings (RCC & framed structures) 

15 25 50 
 

Table-3: Peak Particle velocity as damage criteria for different types of rocks (after Indian Standard Institution, IS:6922, 
Sec. 4.1.1.2, 1973) 
 

Soil, weathered or soft rock condition 70mm/sec 

Hard rock condition 100mm/sec 

 

4.4 General Control Measures to Reduce Ground Vibration  

The followings are some of the principal reasons that can be considered for reducing blast generated ground 

vibrations. 

 Minimizing the explosive charge per delay by reducing drill hole diameter, blasthole depth, decking 

the explosive charges in a hole and initiating them at different times.  

 Reduce the number of blast holes having instantaneous detonators by using a greater number of 
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delay detonators.  

 Choose effective delay time between holes and rows which avoid wave interaction and give good rock 

displacement.  

 Set the initiation sequence in a way that it progresses away from the structures to be protected.  

 Maintain bench height to burden ratio more than two and use adequate powder factor to decrease 

over confinement of explosive charge.  

 Use the largest possible free face blast area and avoid choked face blasting. 

 

4.5 Fly-rock  

Fly-rock, also called rock throw, is the uncontrolled propelling of rock fragments produced in blasting. Flyrock 

constitutes one of the main sources of material damage and harm to people. The possible causes of flyrock, 

which are commonly encountered during any bench blasting in surface mine, are depicted in Figures-3 (A to 

G). 

 

       
(a)  Inclined hole causing less toe burden                                (b) Under confined at the toe 
 

            
(c.) Too less front burden                     (d) Too large front burden 
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                 (e) Cavity, open joint and mud seam                         (f) Excessive charge and very small top stemming 
 

 
(g) Inadequate delay timing (back rows) 

Figure-3: Common causes of fly rock in surface bench blasting 

 

The control measures of fly rock in surface blasting operation are given below-  

 The primary means of controlling fly rock is through proper blast design and delay timing. The 

consistency of the burden, specially the front burden (distance between first row to free face) must be 

maintained.  

 Bench height to burden ratio less than 1.5 should be avoided. The spacing of about 1.2 - 2.0 times the 

burden is suggested to reduce the fly rock. 

 While loading a shot, the blaster must be aware of his true powder factor (in m3/kg i.e. reverse of 

charge factor) in terms of the amount of explosive to be charged for the quantity of rock to be 

fragmented. Charging of excessive explosive quantity must be avoided.  

 When firing more than one row of holes, sufficient delays should be used between the two sequence 

of rows of holes. Based on the observations, delays of at least 50 ms or more should be used between 

two consecutive rows.   

 Length of stemming column should be greater than or at least equal to 25 times the hole diameter. 

For better protection, it may also be taken as greater than or equal to the burden.  

 The blasting site should always be inspected before marking the holes. If any open joints and clay 
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fillings are present in the bench, an adjustment should be made in the drilling pattern.  

 Before loading, blasting officials should always check the hole depths and ensure that the holes are 

drilled as per the blast design. Any change in the blast design should be carefully considered from the 

standpoint of its potential effect on fly-rock. 

 All loose pieces of rock from the blasting site should be cleared before charging.  

 Accidents due to lack of blast area security are commonly caused in the mines due to following 

reasons, which should be strictly taken care of in all the blasting operations.  

 Failure to evacuate the blast area by employees and visitors,  

 Failure to understand the instructions of the blaster or supervisor,  

 Inadequate guarding of the access roads leading to the blast area,  

 Taking shelter at an unsafe location or inside a weak structure. 

 

4.6 Blast-induced Noise/air overpressure  

Noise or air blast/air overpressure is considered to be one of the most hazardous environmental disturbances 

created by blasting operation. Blast induced air overpressure is the energy transmitted from the blast site 

within the atmosphere in the form of a series of pressure waves. Overpressure simply means the pressure 

over and above that of atmospheric pressure being present and the term air overpressure is used to describe 

the airwave generated by blasting. Air overpressure is formed either by the direct action of the explosion 

products from an unconfined explosive in the air or by the direction of a confining material subjected to blast 

loading. The pressure wave consists of both audible (noise) and sub-audible (concussion) energy. The 

maximum excess pressure in this wave is known as the peak air overpressure, generally measured in decibels 

(dB) using the linear frequency-weighting (L). The decibel is defined in term of air overpressure with the 

equation: 

𝑨𝑶𝑷 =  𝟐𝟎 × 𝒍𝒐𝒈 ൤
𝑷

𝑷𝒐
൨ 

 
Where, 

AOP – Air over pressure in dB 

P- Measured overpressure in N/m2 

Po – Pressure of the lowest audible sound (2.0 x 10-6  N/m2 ) 
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Factors Affecting Air overpressure 

Oriard (2002) listed out the various factors contributing to air overpressure and arranged roughly in order of 

decreasing importance as follow:  

 Maximum charge weight per delay  

 Depth of burial of the explosive charges  

 Exposed detonating materials on the ground surface  

 Atmospheric condition  

 Topography  

 Volume of displaced rock  

 Delay interval and orientation 

4.7 Air overpressure Standards  

Air overpressure generated due to blasting generally causes minor structural damage such as glass window 

breakage. No major structural damage is usually reported due to air overpressure unlike in the case of ground 

vibration. Presently, no standard / regulation or guidelines are available in India by the regulatory agencies 

regarding the permissible levels of air overpressure and noise from blasting operation. The typical air 

overpressure limits as given by Oriard (2002) and the limits recommended by United States Bureau of Mines 

(USBM) for surface mine blasting are given in Table-4 and Table-5 respectively. Table-6 shows Central 

Pollution Control Board (CPCB), India's permissible levels for noise exposure for work zone area as prescribed 

under Model Rules of Factories Act, 1948. 

Table-4: Typical air overpressure criteria (after Oriard, 2002) 

171 dB General window breakage 

151 dB Occasional window breakage 

140 dB Long term history of application as a safe project specification 

134 dB Bureau of Mines recommendation following a study of large-scale surface mine blasting 

Table-5: Air overpressure limits recommended by USBM for Surface mining (RI 8485) 

134 dB 0.1 Hz high pass measuring system 

133 dB 2.0 Hz high pass measuring system 

129 dB 6.0 Hz high pass measuring system 

105 dB C-slow weighting scale on a sound level meter 

(Event less than or equal to 2 sec duration) 
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Table-6: Central Pollution Control Board (CPCB) permissible levels for noise exposure for work zone area 

Peak sound pressure in dB Permitted number of impulse or impact/day 
140 100 
135 315 
130 1000 
125 3160 
120 10000 

Note:   

1. No exposure in excess of 140 dB peak sound pressure level is permitted.  
2. For any peak sound pressure level falling in between any figure and the next higher or lower figure as 

indicated in column 1, the permitted number impulses or impacts per day is to be determined extrapolation 
on a proportionate basis. 

General Control Measures to Reduce Noise/Air overpressure 

 Increase confinement of explosive charge (i.e. burial depth of explosive) with longer stemming height 

(greater than 25 times the blast-hole diameter) and avoid shallow hole depth and plaster shooting.  

 Minimize explosive charge weight per delay by using proper delay to reduce direct influence on air 

overpressure.  

 Choose delay times so that the blast progresses along the face velocity lower than that of sound in 

the air (320 m/s).  

 Avoid using detonating cord, and when it is completely unavoidable, cover it with sand/soil/drill 

cuttings of a minimum thickness of 10 to 15 cm.  

 Never conduct blasting when the direction of the wind is critical.  

 Avoid blasting in cloudy weather. 

5.0 Field Investigation- 

The field investigation was conducted in 23rd January, 2024 to identify and study different structure present 

nearby mining lease as well as distance from existing and proposed mining areas was measured. The distance 

of structure present in naranda village were tabulated in table-7. 

Structure Distance from lease boundary 
Naranda School Building 173m 
Naranda School Boundary 113m 
Kuccha House 121m 
Naranda Village Overhead water tank 146m 

Table-7: List of Structure not belonging to owner and its distance 
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Whereas, Dalmia Cement Plant is partially situated in mining lease boundary, the distance of 1st active mine 

bench to plant boundary is 35m and distance from last bench to plant boundary is 160m belonging to owner. 

The study is conducted for the proposed development toward naranda village with drilling and blasting as 

different types of structure present nearby proposed working that requires protection from blasting impact 

viz. ground vibration, fly-rock and air overpressure/noise. As to determine the predictor for maximum charge 

per delay (MCPD), total charge per round and air overpressure. total 12 experimental blast in active mining 

area was conducted with technical support provided by AKS University Team. Physical inspection around the 

structure present in naranda village not belong to owner was examined, there was no cracks or instability sign 

were present in overhead water tank, in naranda school building and in kaccha house. To understand the 

vibration, AOP and frequency near to structure an instantel make minimate was also fixed and recording for 

each blast were recorded, where as a another instantel make micromate was fixed around 300m near to weigh 

bridge belonging to owner. 

Figure-4: Google Map showing structure not belonging to owner near to lease boundary
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Figure-5: Surface plan showing experimental blast location and location of instruments
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Figure-6: Meeting along team member of AKSU and Dalmia Cement Management 

 
Figure-7: Charge of Explosive at third bench OB in presence of AKSU Technical Support Team. 
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Figure-8: Charging in progress with Technical Support from    Figure-9: View of Mine Benches and Plant of Dalmia  
 AKS University Team      Cement, Chandrapur 

 
Figure-10: Stemming & Connection of TLD’s in presence of technical Support team 

   
Figure-11: View of Charging in 4th bench   Figure-12: Measurement of drill hole parameters
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Table-8: Summary of experimental blasts - 

Date 
Blast 

ID 
Blast 
Time 

No. 
of 

Holes 

Burden 
x 

Spacing 

Hole 
Depth 

Charge 
Length 

(m) 

Stemming 
Height 

(m) 

Maximum 
Charge 

per 
Delay(kg) 

Total 
Charge 

per 
blast 
(kg) 

Instrument-1                                             
(Location- Near to mine Weigh Bridge) 

Instrument-2                                           
(Location- Near to Plant Boundary) 
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23-01-2024 B-1 14:15 21 2.5x3 5 3.5 1.5 25 525 4.597 21 114.7 286 5.75 5.00 120.00 390 

23-01-2024 B-2 14:17 20 2.5x3 5 3.5 1.5 25 488.89 2.689 17.1 108.8 314 7.66 6.40 121.70 165 

23-01-2024 B-3 14:21 20 2.5x3 5 3.5 1.5 25 500 4.307 22 112.6 273 5.52 7.60 129.90 173 

23-01-2024 B-4 14:31 20 2x3 5 2.7 2.3 19.46 389.2 1.119 18.3 104 270 - - - - 

23-01-2024 B-5 14:37 19 2x3 5 2.7 2.3 19.46 369.74 5.256 14.4 109.4 312 3.10 5.20 123.10 177 

23-01-2024 B-6 14:45 20 2x3 5 2.7 2.3 19.46 352.18 2.357 47 109.8 244 - - - - 

24-01-2024 B-7 13:51 20 2.5x3 5 3.5 1.5 25 500 2.349 17.7 117.3 260 3.86 7.5 124.50 142 

24-01-2024 B-8 13:55 20 2.5x3 5 3.5 1.5 25 475 1.164 19.7 110.8 306 7.45 6.5 124.50 110 

24-01-2024 B-9 14:03 20 2x3 5 2.5 2.5 16.68 325 1.931 18 106.6 250 - - - - 

24-01-2024 B-10 14:11 20 2.5x3 5 3.5 1.5 25 475 1.217 19 115.7 342 - - - - 

24-01-2024 B-11 14:16 20 3x4 5 2.4 2.6 16.68 325 2.175 25 115.6 280 3.21 7.1 120.30 303 

24-01-2024 B-12 14:22 20 3x2 5 1.9 3.1 13.90 275 3.174 21 114.3 250 2.14 5.5 123.1 326 
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6.0 Empirical relationship between ground vibration, distance and explosive charge: 

Peak particle velocity (PPV) is generally a direct function of the maximum charge per delay called “Scaled 

Distance” and is negatively related to the distance between the blasting point and the recording point. To 

find a mathematical expression of the determination of the laws of transmission of vibrations, the “scaled 

distance,” which is defined as the relation between the distance and the energy of the explosive charge, was 

used. The scaled distance was calculated as- 

SD = ൬ 𝑫

ඥ𝑸
൰ 

Where, 

SD- is the scaled distance, 
D- is the distance between the emitted point and received point in m, and 
Q- is the amount of maximum charge per delay in kg 

The empirical relation between the PPV and the scaled distance is then obtained, which takes the 

following form: 

PPV = k*(S𝑫) α   
 

The values obtained for PPV and SD are plotted to determine the value of the constants K and α, which will 

depend on geological conditions. Then, the equation of the regression curve that best fits the plot is obtained. 

The law of transmission of ground vibration was obtained using the data from Table no-8. 

 

Table-9: Summary of blast Recorded data (12 observation)- 
 

Parameter Class 
Interval 

No. of 
events 

Range Remark 

Maximum 
Charge Per 
Delay (kg) 

0-50 12 13.90 to 25 
Within stipulated limits 

>50 - - 

PPV 
(mm/sec.) 

<10 12 1.119 to 7.660 
Within stipulated limits 

10-20 - - 

Distance 
(m) 100-500 12 110- 390 - 

Frequency 
(Hz) 

<8Hz 8 5.2 to 7.60 Instrument-2 Readings near to plant 
boundary 

8-25Hz 12 17.1 to 25 Instrument-1 readings near to Mine 
weigh bridge  

A.O.P. (dB) 
<88 to 130 20 104 to 129.90 All the events are safe limit below then 

130 dB (Including Inst-1 & 2). 131 to 140 - - 
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7.0 Development of Ground Vibration and AOP Predictor Equations- 

In order to develop ground vibration predictor equations, the ground vibration data obtained from those 

blasts conducted with 110 mm blast hole diameter have been selected from the above-mentioned different 

mines. The values of maximum charge per delay varied between 13.90 and 25 kg and total explosive charge 

varied between 275 and 525 kg. The distances of ground vibration monitoring points ranged between 110 

and 390 m. Regression analyses have been carried out by correlating maximum charge per delay, total 

explosive charge and distance from the vast data to develop the best-fit ground vibration predictor equations 

and air overpressure as given in Figures-13 to 16. The predictor equations obtained for ground vibration and 

air overpressure are given in Equations 13 to 16. 
 

7.1 Ground Vibration Predictor equation using Qmax – 

Ground vibration predictor equation for max charge per delay (Q), D is the Scaled Distance: 

PPV =182.6* ( 𝑫

ඥ𝑸
)-0.783 

 
Coefficient of determination – 0.258 
Standard Deviation- 0.212 
 

 
 

Figure-13: Regression analysis result for ground vibration prediction using maximum charge per delay (Qmax) 

Regression Line For MAX CHARGE PER DELAY.SDF
95% Line Equation: V = 182.6 * (SD) (̂-0.783)

Coefficient of Determination = 0.258  Standard Deviation = 0.212
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7.2 Ground Vibration Predictor equation using Qtotal – 

Ground vibration predictor equation for Total charge per round (TQ), D is the Scaled Distance: 

PPV =60.31* ( 𝑫

ඥ𝑸
)-0.810 

Coefficient of determination – 0.273 
Standard Deviation- 0.210 

 
 

Figure-14: Regression analysis result for ground vibration prediction using total charge per round (TQ) 
 

7.3 Air Overpressure (AOP) Predictor equation using Qmax – 

AOP predictor equation for Maximum charge per delay (Qmax), D is the Scaled Distance: 

V =187.9* ( 𝑫

ඥ𝑸
𝟑 )-0.085 

Coefficient of determination – 0.264 
Standard Deviation- 0.022 
 

Where,  
V =  Peak particle velocity in mm/s,  
AOP =  Air overpressure/air blast/noise in dB(L),  
D =  Distance of vibration monitoring point from the blast face in m,  
Qmax =  Maximum explosive weight per delay (kg),  
Qtotal =  Total explosive charge in the blasting round (kg). 

Regression Line For TOTAL CHARGE PER ROUND.SDF
95% Line Equation: V = 60.31 * (SD) (̂-0.810)

Coefficient of Determination = 0.273  Standard Deviation = 0.210
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 Figure-15: Regression analysis result for AOP prediction using maximum charge per delay (Qmax) 
 
7.4 Air Overpressure (AOP) Predictor equation using Qtotal – 

AOP predictor equation for Maximum charge per round (Qtotal), D is the Scaled Distance: 

V =173.7* ( 𝑫

ඥ𝑸
𝟑 )-0.087 

Coefficient of determination – 0.273 
Standard Deviation- 0.022 

 
Figure-16: Regression analysis result for AOP prediction using Total charge per round (Qtotal) 

 

Regression Line For MAX CHARGE PER DELAY.SDF
95% Line Equation: V = 187.9 * (SD) (̂-0.085)

Coefficient of Determination = 0.264  Standard Deviation = 0.022
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Regression Line For TOTAL CHARGE PER ROUND.SDF
95% Line Equation: V = 173.7 * (SD) (̂-0.087)
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8.0 Assessment of ground vibration impact- 

Based on mining plan, the bench height is being maintained is 5m and drilling diameter is 110mm. due to 

medium hard rock formation in OB/limestone benches. The maximum charge per delay may vary between 

15kg to 25kg. hence, prediction for ground vibration with consideration of Maximum charge per delay 

variation between 15kg to 25kg are calculated using determined predictor. Resulted PPV with variation in 

distance are tabulated below- 

Distance 
Ground vibration (PPV) in mm/s generated by different values of  

Max. charge per delay at different distances 

Max charge- 15kg Max charge- 20kg Max charge- 25kg 

50 24.64 27.58 30.10 
100 14.32 16.03 17.49 
150 10.42 11.67 12.73 
200 8.32 9.31 10.16 
250 6.99 7.82 8.54 
300 6.06 6.78 7.40 
350 5.37 6.01 6.56 
400 4.84 5.41 5.91 
450 4.41 4.94 5.39 
500 4.06 4.55 4.96 
550 3.77 4.22 4.60 
600 3.52 3.94 4.30 
650 3.31 3.70 4.04 

Table-10: Predicted values of ground vibrations produced by different maximum charge per delay 

 

Figure-17: Predicted value of ground vibrations at different distances for different values of maximum charge per 
delay 
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8.1 Calculation of MCPD & MCPR - 

Based on experimental blast recording, low frequency (<8Hz) is recorded towards plant boundary, whereas 

frequency 8-25 Hz are recorded by instrument fixed in naranda village site near to weigh bridge. Hence plant 

structure is belonging to owner and it is industrial building of RCC & framed structures as per DGMS circular 

no-7 of 1997 permissible peak particle velocity at the foundation level shall be 15mm/sec. whereas naranda 

school structure and houses are not belong to owner shall have permissible PPV at the foundation level 

10mm/sec when dominant excitation frequency ranges between 8-25Hz as recorded. Therefore, the safe 

values of PPV for different structures have been assigned based on DGMS standards and are given in table 

no-11. 

Sl. No. Structure Safe level of PPV 

1. 
Buildings/structures not belonging to the owner (Domestic 
houses/structures (Kuchha brick and cement) 

10mm/sec 

2. 
Buildings belonging to owner with limited span of life Industrial buildings 
(RCC & framed structures) 

15mm/sec 

Table-11: Threshold level of PPV for different structures near the ML Area. 

Table-12: Predicted Safe MCPD (Maximum charge per delay)- 
Distance of the 

structure from the 
blasting face 

For village house/structure permanent in 
nature and not belonging to owner (safe 

Level of PPV- 10mm/sec) 

For building /structure with limited 
span of life and belonging to owner 

(safe level of PPV- 15mm/sec) 
[m] [kg] [kg] 
100 6.00 16.90 
150 13.50 38.04 
200 24.00 67.63 
250 37.51 105.69 
300 54.01 152.20 
350 73.53 207.18 
400 96.04 270.63 
450 121.56 342.53 
500 150.08 422.91 

Table-13: Predicted Safe MCPR (Maximum charge per round)- 

Distance of the 
structure from the 

blasting face 

For village house/structure permanent in 
nature and not belonging to owner (safe 

Level of PPV- 10mm/sec)  

For building /structure with limited 
span of life and belonging to owner 

(safe level of PPV- 15mm/sec) 

[m] [kg] [kg] 
100 118.35 322.09 
150 266.29 724.71 
200 473.42 1288.39 
250 739.72 2013.13 
300 1065.21 2898.94 
350 1449.88 3945.80 
400 1893.73 5153.74 
450 2396.77 6522.74 
500 2958.99 8052.81 
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Figure-18: Safe values of maximum charge per delay for various distances determined from the ground vibration 

predictor equation 
 

 
Figure-19: Safe values of maximum charge per round for various distances determined from the ground vibration 

predictor equation 
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8.2 Assessment of impact of Noise/Air-overpressure-  
 
The predicted levels of air overpressure generated by different maximum charge per delay varying from 15.00 

to 25.00 kg for Naranda Limestone mine is given in Table-14 and Figure-20. The levels of air overpressure at 

the distance of 100 m is more than 140dB(L), whereas, at the distance of 150m from blast site. It has been 

predicted that AOP is resulted less than 140dB(L) with reference to CPCB guideline (table-6), when maximum 

charge per delay ranges between 15kg to 25kg. There are no sensitive structures made of glass frames in the 

Naranda village which are vulnerable to air overpressure. Hence, in view of air overpressure/noise, blasting 

operations can be carried out safely without causing any structural damages at proposed development of 

Naranda limestone Mine. 

 
Table-14: Predicted values of air overpressure/noise produced by different maximum charge per delay- 

Distance 
Air overpressure/noise in dB(L) generated by different values of Max.  

charge per delay at different distances 
Max charge- 15kg Max charge- 20kg Max charge- 25kg 

100 142.53 144.28 145.66 

150 137.70 139.40 140.73 

200 134.38 136.03 137.33 

250 131.85 133.47 134.75 

300 129.82 131.42 132.67 

350 128.13 129.71 130.95 

400 126.69 128.25 129.47 

450 125.43 126.97 128.18 

500 124.31 125.84 127.04 

550 123.30 124.82 126.01 

600 122.40 123.90 125.08 

650 121.57 123.06 124.23 

 

 
Figure- 20: Predicted value of air overpressure (AOP) at different distances for different values of maximum charge per 

delay. 
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9.0 Recommendations- 
 
1. Drill Hole Diameter- 

Drilling hole diameter of 110 mm is best suited for 5m height benches. For 110 mm diameter blast hole the 

true burden may be 2.0 to 2.5 M & spacing of 3 to 3.2 m. 

 

2. No. of Rows –  

During the experimental blast the length of the blast was more than the width of the blast. In most blasts 

length of the blasting block has been more than the width of the blasted block. In these cases, number of 

rows can result PPV within laid down norms and a maximum of 2 to 3 rows are recommended.  

3.0 Initiation arrangements/tie-lines - 

NONEL which has been used is best suitable to contain blast induced ground vibration and air blast. Besides, 

it also gives very good fragmentation, less back break, and controlled throw on free face. The delay between 

the hole may be kept as 17ms and between rows may be 42ms (Refer attached figure).  

 

Figure-21:   Two Row Blast Pattern with delay 

          

Figure-22:  Three Row Blast Pattern with delay 
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 Misfires can be eliminated with the use of NONEL or shock tubes. 

 Using a high delay interval of 450 MS down-the-hole delay with 17MS surface delay  

ensures that the detonation of the surface tie line would be several rows or blast holes ahead before the first 

blast hole gets initiated (after 450ms) and ground movement starts subsequently. This makes the blast free 

from any misfires due to initiation resulted by cut-off of in hole or downline initiator due to ground movement. 

 

- Initiation pattern – While drilling holes staggered pattern may be adopted. It has been 

observed that staggered pattern with equilateral triangular give better fragmentation as 

compared to square pattern. 

- Period of blast – The total period of blast from the initiation of the first hole to the last hole 

should preferably be not more than 1000 Ms. 

Before commencing Drilling: 

(a). Face preparation before commencement of drilling –  

The bench must be properly dozed to ensure no flying fragments of the previous blast or boulders are present. 

On the free face side, the face needs to be dressed properly so that no loose overhangs are present. The 

shotfirer must mark the location of holes after measuring the burden and spacing. The driller must report any 

deviations observed in burden and spacing and hole collapse during withdrawal of the drill rod. 

(b). Free Face – 

The key to success of any safe blast is the free face. It must be noted that the direction of throw must be 

towards free face. Whenever two free faces are available, the direction of throw can be diagonal for better 

muck pile and uniform throw. 

(c). Stemming and stemming material- 

To hold the post detonation fumes inside the blast hole is essential to ensure movement and breakage of the 

in-situ rock. The blasting crew should have specially trained workmen who can ensure tight stemming. If 

watery holes are encountered, it must be dealt with lot of care so as to ensure settlement of explosive and 

stemming material. In all the blasts dry drill cuttings were used and care was taken to see no damages to the 

shock tube down-line. 

(d). Muffling of holes – 

In case of critical areas only sandbags shall be placed over the conveyor belts so as to provide additional 
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precaution to restrict flying fragments. 

(e). Charging of explosives on the last row of holes – 

In case of more than 3 rows of blasting on the last row of holes, the quantity of explosive can be reduced by 

10 to 15% so as to ensure better stability, reduction in back break, less dressing required before finishing 

excavation due to less loose overhangs and less overhang areas. 

 

ADDITIONAL PRECAUTIONS: 
 
 Maximum charge per delay and per blast for various distance of structures from blasting 

site may be estimated using equation stated above. 

 Blasting Report showing hole number, location on the rows, depth, meterage of water inside 

the hole (if any), burden and spacing need to be prepared before commencement of 

lowering the booster and cartridge explosive. For any holes having less depth quantity to 

be adjusted accordingly keeping stemming height unchanged. 

 Blast Area Security – The mine management shall strictly abide by blasting time and adequate 

number of guards shall be posted around the blast site to prevent inadvertent entry of persons. All 

the machineries shall be parked at safe distances following parking norms of each machinery. Sirens 

shall be blown to warn persons of nearby areas about blasting operations. 

 The engineer concerned must move to the shelter after setting the instrument with proper time lags 

etc. 

 Secondary Blasting should not be conducted and is not practiced. oversize boulders are broken and 

toes are removed by hydraulic rock breakers. 

 Safety awareness and training needs of the blasting crew – The mine management shall hold training 

programs for engineers and statutory persons to deliberate on various aspects of blast design, 

charging, field management, blast area security, provisions of MMR 1961, and other guidelines. 

Blasting crew shall have adequate knowledge of safe handling, charging, stemming, priming, tie-line 

hook up of explosive, following the siren etc. 

 PPE – all persons engaged in blasting shall be provided with PPE and other essential gadgets like 

whistle, red flags and hand gloves etc. 
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10.0 Conclusion: 

The report presents the details of the experimental blasts carried out using cartridge explosives, for validating 

the blasting pattern and allowable maximum charge per delay and per round based on the ground vibration, 

air overpressure and other post blast details (like fly rock, muck pile, misfires if any, back break, throw etc). 

In view of the successful and safe conduct of the blasts as a part of this Scientific Study, with 

explosives in cartridge form by following the norms as stipulated in the permission letter granted, it is 

recommended that the charge/delay and maximum charge of explosive per round as indicated above, 

and followed by the mine is in line with the provisions of MMR 1961 and also blasting practices can be 

termed as “Controlled Blasting‟. 

Table-15:  Safe Predicted value of MCPD & MCPR- 

Distance of the 
structure from the 

blasting face 

For village house/structure permanent in 
nature and not belonging to owner (safe 

Level of PPV- 10mm/sec) 

For building /structure with limited 
span of life and belonging to owner 

(safe level of PPV- 15mm/sec) 

[m] [kg] [kg] 

100 6.00 16.90 

150 13.50 38.04 

200 24.00 67.63 

250 37.51 105.69 

300 54.01 152.20 

350 73.53 207.18 

400 96.04 270.63 

450 121.56 342.53 

500 150.08 422.91 

 
Table-16: Blast design parameters as recommended shall be as follows- 

Bench Type 
Max. No. of 
Holes per 

Blast 

Blast Hole 
Diameter 

Hole 
Depth (m) 

Burden x 
Spacing 

Length of 
Explosive 

Overburden 20 110mm 5m (Max.) 3.0m x 3.5m 1.9m- 2.0m 

Ore/LST 20 110mm 5m (Max.) 2.50m x 3.0m 2.5m- 2.8m 

 
For executing a blast to protect the structure within 150m from the blast location, the maximum charge 

per delay shall not be exceed 13.50 kg and total quantity of charge per round shall not be exceed 266 kgs. 

Whereas, considering bench parameters with 5m bench height with 110mm blast hole diameter and 

structure distance from blast site shall be 150-200m from lease boundary. Following maximum charge 
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delay and total charge per round shall not exceed as tabulated below- 

Table-17: MCPD & MCPR for the various structures near to lease boundary- 

Distance of the 
structure from the 

blasting face 

Maximum charge per delay                                                                   
for village house/structure permanent in 
nature and not belonging to owner (safe 

Level of PPV- 10mm/sec) 

Total charge per round                                                                  
for village house/structure permanent 
in nature and not belonging to owner 

(safe Level of PPV- 10mm/sec) 

[m] [kg] [kg] 

150 13.50 266.29 

160 15.36 302.98 

170 17.34 342.04 

180 19.44 383.46 

190 21.66 427.26 

200 24.00 473.42 

 
Regular monitoring of blast induced ground vibration and air over pressure shall be carried out for analysis 

of impact towards Naranda Village structure (Overhead tank & Naranda Govt. School Building) for further 

optimization in blast parameters to reduce the impact of blasting (if any). 

 
 
 
 
 
 
 
 
 
Dr. G.K. Pradhan 
Recipient of National Geoscience Awardee  
Principal Investigator (PI) 
Professor of Mining Engineering & Dean 
Faculty of Engineering &Technology (FE&T)  
AKS University, Satna (M.P.) 
 

 
 
 
 
 
 
 
 
 
 



AKS University, 2023-24: Report on Scientific study for Blast Vibration Analysis & Controlled blasting at 
Naranda limestone Mines, Dalmia cement (Bharat) Limited, Chandrapur, Maharashtra 

34 
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ANNEXURE-IV 
PHOTOGRAPH OF CAAQMS STATION AT NARANDA LIMESTONE MINE 

 

 
CAAQMS Installed at Crusher Area (Mines) 

 



ANNEXURE-V 
CSR EXPENDITURES 

SN CSR Activities 
CSR expenditures (in Rs Lakhs) 

2020-21 2021-22 2022-23 2023-24 2024-25 

1 Education 0 0.85 2.58 2.4 3.46 

2 Health 0.29 9.61 0.53 0 0.186 

3 
Agriculture & Animal 
husbandry 

0 2.5 9.3 18.35 16.6 

4 
Women empowerment 
& Vocational Trainings 

0.01 0.04 1.57 0 9.5 

5 
Infrastructure 
Development 

0 9.76 16.66 6.27 6.43 

6 Event & day celebration 0.01 0.1 0.3 0.2 0.08 

7 
Plantation & Rain Water 
Harvesting 

0 0 8.5 9.1 1.92 

    0.3 22.86 39.44 36.32 38.17 

Grand Total 137.09 

 



Activities undertaken as per Public Commitments 
 

Programs Activities 
Environmental Monitoring 
and Management 

One Continuous ambient air quality monitoring station 
installed near limestone crusher and 2 stations installed in 
adjacent Cement plant. The real time data is uploading to CPCB 
as well as MPCB. Ambient air quality data is displayed in public 
domain outside the plant gate.  
 
Environment protection measures are being implementing to 
control the dust emissions during mining activities, crushing 
limestone and vehicle movement inside the ML area. Bag filters 
provided at Limestone crusher, Limestone transportation 
being done through covered conveyor belt. Regular water 
sprinkling on internal roads and haul roads of mine. Agriculture 
crops and agriculture land in nearby villages including 
surrounding environment are not being damaged due to the 
mining activities. 
Water quality has been monitored for all the parameters as per 
IS-10500. There is no adverse impact on water quality due to 
mining activities 

Socio-Economic 
development activities  
 
 

Pursuant to approval of NCLT for implementation of the 
Resolution Plan, Murli Industries Limited (MIL) has become a 
subsidiary of Dalmia Cement (Bharat) Limited (DCBL) from 
September 10, 2020. After that we have initiated Socio-
Economic development activities in nearby villages as per need 
base assessment. 
 
Under CSR activities, Infrastructure development, educational, 
Health and Vocational training, Agriculture & Animal 
Husbandry, Rainwater Harvesting, Environmental Awareness 
activities etc. are being organized for the nearby villagers.  
 
At about Rs. 137.09 Lakh has been spent towards various 
Socio-economic developmental activities in phased manner 
from FY’ 2020-21 till FY 2024-25. 

 
 
 
 
 
 
 
 
 
 
 



Location-Chandrapur

CSR 

FY-2024-25



Gramparivartan:

Seed Treatment in cotton & Soyabean

✓Protects crops from seedborne diseases, 

encouraging higher germination rates and 

healthy plant growth. 

✓Reduces reliance on chemical fertilizers and 

spraying, lowering overall costs. 

✓Increases yield by 7-10% per hectare. 

✓Benefitted over 800 farmers

✓Rhizobium, Azotobater,Trichoderma provided 

to farmers for seed treatment (1 acre)



Gramparivartan:

Convergence: Goat Rearing Training by R-SETI

✓Conducted Goat Rearing Training in Naranda village for 35 

participants. 

✓Following the training, an exam was held where all 

participants successfully passed the exam. 

✓Organized an exposure visit for trainees to a nearby goat unit 

in Chandrapur. 

✓Awarded training completion and exam certificates to the 

participants. 

✓R-SETI secured assurances to support participants in 

obtaining bank loans for their goat rearing businesses.



Gramparivartan:

Convergence: R-SETI-SeED drill Machine distribution

✓5 farmers were benefited from the seed drill program. 

Suitable for sowing all types of seeds. 

✓Reduces sowing costs and minimizes labor requirements. 

✓Optimizes efficiency by completing tasks quickly and 

thoroughly. 

✓Ensures consistent plant spacing within and between rows.

✓It saves farmers Rs.3500 per annum



Gramparivartan:

EDP-Microenterprises Training

✓Empowered SHG members by providing training on diverse 

business opportunities. 

✓Utilized audio-visual aids to showcase successful 

microenterprises in various fields, including agarbatti making, 

cloth and vegetable sales, vermicelli production and 

packaging, goat rearing, and poultry farming. 

✓Motivated 100 SHG members to pursue goat rearing and 

poultry businesses. 

✓Program has benefitted a total of 460 individuals



Gramparivartan:

Training on SHG Bank Linkage

✓Equipped SHG members with loan application skills for their 

business ventures. 

✓Training covered essential practices for loan eligibility, 

including consistent SHG meetings, on-time internal loan 

repayments, recordkeeping, understanding loan purposes 

and proper utilization, and efficient documentation 

processes. 

✓Empowered a total of 488 individuals through the program. 

Convergence: Seed drill machine. T



Gramparivartan:

Dashparni ark production and sale: IPM

✓Equipped SHG members with loan application skills for their 

business ventures. 

✓Training covered essential practices for loan eligibility, 

including consistent SHG meetings, on-time internal loan 

repayments, recordkeeping, understanding loan purposes 

and proper utilization, and efficient documentation 

processes. 

✓Empowered a total of 488 individuals through the program. 

Convergence: Seed drill machine. T



Gramparivartan:

Power Spray pump distribution to women farmers group:

✓Power spray pumps with a 40-liter capacity were distributed 

to women farmers to support largescale agricultural farming.

✓A group of 10 women farmers benefited from this initiative, 

with expected to earn an additional annual income of 

₹18,000.



Gramparivartan:

Drumstick seed distribution:

✓Drumstick seeds were distributed to SHG members for 

kitchen gardens and bund plantation, offering high 

nutritional value and strong market demand. 

✓A total of 190 beneficiaries received these seeds, with each 

expected to earn an additional annual income of Rs.5900



Gramparivartan:

Tarpaulin- Agricultural Post Harvest 

management activity

✓400 Farmers benefitted through this initiative

✓Saves 1-2 qtl. crop which cost from Rs.3500-12000 

from unpredictable rain

✓Useful for crops : Cotton, Soyabean, B.gram, Tur, 

Chilli etc.

✓Distribution done by HR-Head Shri.Sudhir Ranjan 

Mohanty



Gramparivartan:

Battery Operated Spray Pump

➢ Total 684 farmers benefitted through this initiative.

➢ It helps farmers for on time pest and disease control.

➢ Due to this farmers can saves the crop yield from 
losses 



Gramparivartan:

Solar Light trap

➢ 500 Farmers got benefitted through this initiative.

➢ Effective pest control on crop and saves spraying cost 
of farmers

➢ Crops: Cotton, Soyabean, Tur, B.gram



Gramparivartan: Microenterprises

ME: Handcart support for vegetable business:

✓A vegetable handcart was provided to Mrs. Kiran Gurnule

from Naranda village, with the inauguration ceremony 

attended by members of the Sakhiya Ladies Club and local 

leaders. 

✓The beneficiary is expected to earn an annual income of 

₹1,00,000 from this initiative.



Gramparivartan:

ME-Case study: Pani puri

Empowering Livelihoods through Entrepreneur: Dalmia Bharat Foundation supported Mrs. Vandana Vangane from 

Naranda village by providing her with a handcart and a free space to start her pani-puri business. As a landless 

individual, Mrs. Vangane previously relied on wages from agricultural labor for her income. Following our 

intervention, she now earns between ₹300 and ₹400 daily. This has resulted in an additional annual income of 

₹106,000, significantly improving her financial situation and livelihood



Gramparivartan:

SHG association (No-02): Livelihood development fund support: 8 lakh No. of 

beneficiary : 100 SHG women members

❖ The project aims to provide financial support to core village women SHG 
members through SHG Association for initiating new enterprise activities, 
scale up of existing enterprises, purchasing new livestock, farming and 
any kind of income generation activities. The proposal focuses on 
creating additional income generation support to the rural women 
members through strong institutions. Also, it will strengthen the 
association and ensure the system and process in place 

❑ The objectives of the initiative are

• To provide financial support to the marginalized women SHG 

members for income generation through institutional mode. 

• To integrate the selected SHGs under one umbrella to increase their 

Bargaining power 

• To Ensure annual additional income to the beneficiaries

• To create a strong SHG association for its sustainability 

• To create women empowerment through livelihood activity



Gramparivartan:

Founders day celebration:Sewing machine distribution

✓ The celebrations were a tribute to the company’s rich legacy and its ongoing 

commitment to social empowerment and sustainable development. At a special 

event held at the Dalmia Cement – Chandrapur plant, 210 sewing machines were 

distributed to women from the local community, promoting self-reliance and 

financial independence.

✓ Each year, Dalmia Bharat observes Founders' Day on December 11th, marking the 

birth anniversary of its visionary founder, the late Shri Jaidayal ji Dalmia. This day 

serves as both a tribute to his remarkable contributions and an opportunity to 

reaffirm the company’s dedication to his core values, which continue to shape its 

path forward. 

✓ No. of beneficiary : 210



Gramparivartan:

Goat Rearing

➢ Supported beneficiaries to purchase 120 days old pregnant 
goat

➢ Support provided Rs. 4000 per beneficiary through DBT

➢ Beneficiaries get additional income through goat rearing 
activity

➢No. of beneficiary: 130



Gramparivartan:

Bio-Gas Unit Installation

➢ 2 Farmers got benefitted through this initiative.

➢ 75% subsidy 

➢ Innovative project in our core village

➢ Saves around 8-10 cylinder cost annually.



Gramparivartan:

convergence

Sr.No Scheme Name M F Total

1 Goat Rearing Training by RSETI 2 63 65

2 Farmers workshop on Seed Treatment for cotton and soybean crop 40 100 140

3
Vermicelli machine purchased under Pradhan Mantri Formalisation of 
Micro Food Processing Enterprises scheme Livelihood 

0 10 10

4
Seed drill Machine (Hand operated ) distribution on 50% subsidy from 
govt. agency

5 0 5

5 Pheromone & sticky trap distribution 31 59 90

6 Integrated Pest Management training by block Agril. dept Livelihood 181 64 245

7 Sanitory pad distribution an health initiative by PHC Naranda 0 60 60
8 Ayushyman Bharat 195 179 374
9 SHG bank linkage 0 767 767

10
Goat rearing training by R-SETI 

2 68 60

11
Kharip season pre-planning workshop in convergence with 
Agri.dept/Mahabeej

145 30 175

Total 574 2002 2576



Social infrastructure 



Social infrastructure :

Road Repairing work at vanoja to pumphouse

✓Responded to villagers’ requests by repairing the road from 

Wanoja bus stand to the pump house. 

✓The project, completed with the assistance of the Mines 

Department, improves accessibility for farmers and their 

agricultural activities. 

✓74 farmers were benefitted



Social infrastructure:

Pipeline for drainage at village sangoda

✓Collaborated with the Mines Department to address drainage 

issues in Sangoda village. 

✓The joint efforts of DBF and the Mines team successfully 

resolved the drainage problem, eliminating the spread of 

dirty water and unpleasant odors around homes. 

✓Improved living conditions for 215 households.



Social infrastructure:

Voter awareness campaign and booth decoration:

✓As instructed by the Honorable District Collector, we 

supported the Lok Sabha 1st phase election in 

Gadchandur by: 

✓• Conducting a voter awareness campaign. 

✓• Decorating two polling booths, which included displaying 

posters, banners with slogans, setting up selfie points, 

balloon decorations, and providing drinking water and 

breakfast for government staff. 

✓Appreciation received from the Honorable District 

Collector



Social infra:

School uniform distribution to zp school :vanoja

✓On Independence Day, school uniforms were distributed to 

45 students from 1st to 4th grade at Z.P. School Vanoja, 

supporting their educational needs.

Green board distribution to A.K.V & Jr.college naranda

✓In response to renovation efforts, six green boards were 

provided to Adarsh Kisan Vidyalaya & Jr. College in Naranda, 

benefiting 540 students by enhancing their classroom 

environment.



Social infra:

Health checkup camp

Name of Village: 1.Antargaon 2. Sangoda
No. of Villages covered: 2
No. of Beneficiary to be cover : 300

DBF Chandrapur has organized free health checkup camp at Antargaon and

Sangoda village on dtd. 21-10-2024 & 22-10-2024 respt. ( Time: 9.30 am –

4.00 pm) Heath check-up consist of BP, Sugar, diagnosis of oral cancer,

breast cancer, cervical cancer and its free treatment.

Dr.Ashish Barabde-Program Manager, Dr.Salunkhe (Dentist) and a team of

total 5 doctors from Tata Cancer Hospital Chandrapur , Community health

officer Ms. Puja Dandekar from Antargaon, PHC doctors and staff, Taluka

Health officer Dr.Swapnil Tembhe, Dr. Mohan Chaudhary from plant OHC,

Asha workers will attend this camp in presence of village sarpanch, GP

members, Sakhiya ladies club members of DCBL from Chandrapur, and CSR

team. Total 300 will get benefitted through this health initiative.



Social Infra

Solar unit installation: 5kw

✓Installed at Narayandas Mavani Orphanage and 

Goshala, Chunala

✓Inauguration done by Unit Head Mr. Subbaraidu 

Ayyagari

✓Saves monthly electricity of Rs.6000 per month

✓Benefitted to 42 students

✓Benefitted to 350 cows



Social Infra

Welcome Gate Construction

✓Welcome gate constructed at Antargaon village 

entrance which comes in our core village.

✓Got identity to village

✓Benefitted to 520 HH

✓Beautification 



Social Infra

HP-World on wheels (wow) Digital bus

✓ Cyber security by NIIT

✓ Integrarated pest management: yellow sticky trap, 

Pheromone trap etc.

✓ Seed Treatment in cotton & Soyabean-Kharip

✓ Seed treatment in B.Gram : Rabi

✓Microenterprises training

✓ Basic computer training

✓ SHG-Bank linkage training

✓ Income record updation training

Trainings

✓No. of beneficiary covered trough different trainings: 4565



❑ HH Distribution in different income slabs

Gramparivartan:

❖ Total HH Alloted : 2738

❖ HH Mapped : 2617

❖ HH Selected for Intervention: 2480

❖ Total HH covered: 2417

❖ Total Intervention Planned: 7277

❖ HH with additional Income: 7166

<25 k 25k-50k 50k-75k 75k-1 L > 1 L

413 507 424 175 891

➢ Villages : 12

➢ Households: 2738

➢ Population: 11253

Location Demographic Profile



Media 

coverage:



Thank You



ANNEXURE-VII 
LANDUSE/LAND COVER OF NARANDA LIMESTONE MINE 

1 LANDUSE/LAND COVER OF THE SURROUNDING AREA 
 

Current vintage data of Indian Remote Sensing Satellite Sentinel-2 Land Cover been used for the 

preparation of the Land use/ Land cover thematic map of the study area.  

These models were applied to the entire Sentinel-2 scene collection for each year from 2017 to 2022 

that’s over 2,000,000 Earth observations from 6 spectral bands to produce the maps. 

The output provides a 9-class map of the surface, including vegetation types, bare surface, water, 

cropland and built areas. These maps are available from ArcGIS Living Atlas of the World. 

Table 1: Technical Description 

S. No. Particulars Détails 

1.  Satellite Image  Sentinel-2 

2.  Satellite Data Source ArcGIS Living Atlas 

 

Table 2: LULC Classification 

S.NO. Class Area Sqm Area Sqkm Percentage Distribution % 

1.  Water 5707800 5.71 1.82 

2.  Tree 2371400 2.37 0.76 

3.  Cropland 247878600 247.88 78.98 

4.  Built Area 9873600 9.87 3.15 

5.  Range Land 864200 0.86 0.28 

6.  Bare Ground 47136600 47.14 15.02 

Total 314.15 100 



 

 
Figure 1: Land cover Pattern of the Study Area. (Source: USGS)
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RAINWATER HARVESTING MEASURES



Pimpri Village (RWH-7) Pimpri Village (RWH-9) Pimpri Village (RWH-8) Loni Village (RWH-10) 
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DEEPENING OF POND NEAR NARANDA VILLAGE



PHOTOGRAPHS OF PIEZOMETER AT PLANT AND MINE 
 

 

 

 

  

 

Piezometer - Mines 

Piezometer - Plant 



GROUND WATER LEVEL MONITORING DATA 

Sr. No. Month Ground Water Level Monitoring Data  
BGL in meter 

Core Zone Buffer Zone 

1 Apr-24 23.5 7.69 

2 May-24 26.17 7.54 

3 June-24 23.6 5.7 

4 July-24 22.4 4.07 

5 Aug-24 24.09 3.42 

6 Sep-24 28.62 4.22 

7 Oct-24 28.21 4.89 

8 Nov-24 29.49 6.69 

9 Dec-24 33.08 6.7 

10 Jan-25 22.51 6.75 

11 Feb-25 26.36 6.76 

12 Mar-25 27.46 6.89 

Avg. 26.29 5.94 
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Annexure IV – Showing Pictorial view of Protective Measures around dump area  
 
 

Garland Drain and Plantation developed around the periphery of Dump area  
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Retaining wall and Plantation developed around the periphery of Overburden 
Dump and Soil dump as protective measure 

 
 

 

 

 

 

 

 

 

 



GREEN BELT & PLANTATION IN NARANDA LIMESTONE MINE 

 
Plantation at Mines Lease Boundary 

 

 
Plantation along the Mines Road 

 

  
Plantation at Mines Area 



GREEN BELT & PLANTATION IN NARANDA LIMESTONE MINE 

 

 

 

 

 

 

 

 

 

Plantation at Mines Dump Area 

 

Plantation at waste dump Area 



GREEN BELT & PLANTATION IN NARANDA LIMESTONE MINE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

New Plantation along the road 
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CERTIFICATE OF ANALYSIS

t



IREEN
GREEN N]ECHAN SMS PVT

DavalEstate, Nationa Hiqhway No.8, Opp API4C llarket Gate_1, .l€talpur, Disi ct_Ahmedabad 382426

l.lobie No | +91'7069072001 Ema I ld : .bOgogrccnmcchanisms...m

Report Number: GGl.IPUPN I 27 46D I 69 / ro

Dalmia Cement (Bharat) Ltd.
Naranda Limestone IqineVillage Naranda, Tahsil Korpana/Dist_Chandrapur

SAMPLE DETAILS

Lab ID:
sample Drawn Byl
Sample Type:
Sample Description:

Sample Quantity:
Sample Condition:

LablPN/2746D169116

Laboratory Representarlve

G.W of Borewell Near Grampanchayat
Naranda

Satisfactory

Samd ng Date:

sample Receipt Date

S.rnpling l,4ethod I

APHA 2lrd Edn 2320

IS 3025-Part 44

APHA 2lrd Edn 5220

15 3025' Part 32

Is 3025- Part 14

IS 3025- Parl 39

lS 3025- Part 11

APHA 23rd Edn 4500

APBA 23rd Edn 2540

APHA 23rd Edn 2540

APHA 23rd Edn 2340

sr.No Param€ters

I A kalinity as CacoS

2 BoD at 27 oC for 3 daYs

I Chemicaloxysen Demand (coD)

4 Chloride

5 Conductivity

6 ol and Grease

7 pllzi 2s "c

I Sulphate

9 Total Dlssolved Solids (TDs)

10 Total Suspended solds (TsS)

11 Total Hardness as CaCo3

220.00

3.2

24.00

t32.96

796.5

BQL (QL=1)

7.54

39.17

547.04

8.00

300.00

so4

c

D

C

spc.iir.atronl

200 600

NS NS

N5 NS

2s0 1000

N5 N5

NS N5

20a a00

500 2000

NS N5

200 600

Page No : 1/l

ms/L

rns/L

m9/L

ms/L

ms/L

m9/L

nglL

nqlr

m9/L

AL & PL As Per 15 10500

Ns=Nor specified. BQL=8elow Quantification Limit QL= Quantification Limit

Sachi Patel

Repoding Date i 2ll11/2024

t4/1,1,12024

rsllLl2024
16l7]/2424
22l7LlZO24

GGIYPUWI/27A

sealed

ii-;;o;;;,-**w,,.
ie*,"i*;". {*")d.; "d; ",p* 

&d lv$""kin-bv"6aFo.d, ilsdoryrdrqd*ndvrebbbdcsnpk
r,r*'i.ip"i,"*i"-"un -*,.;d.,h";i,i.*i**hth,r-ar
#he i.bd"r !h';,d* r- A'. "ds"d** d"-d**'d.

i'ii..i.,*k'*,y";"-.a"ar"ij"a"*t-.aa.r".m"at,atslla*dFfubLtd,qd$dryb
*,-.- 

" 
s. *r"l * '*aa nc m,.-t ** *.pa*a *+ n u **' r" *m^.P@ ' t' -mry 

rv d6+b od! ns d d ertnrcFn '46id

CERTIFTCATE OF ANALYSIS



GREEN I\IECHANISMS PW

DayalEsrate, Nai:o.a H€hway No.8, OrpAPIIC r4nrk*Gate.i, ]eta pur, Diski.l-Ahmedabad 182n26

6ujarat.INDIA

a,lobile No : +91'7069072001

Reporr Number: GG{YPVPN | 27 46Dl 69 | 16

Dalmia Cement (Bharat) Ltd.
Naranda Limestone Iqine Villaqe Naranda, Tahsil Korpana,Dlst-Chandrapur

Emai Id : lab@9o9.eentrechanisms.com

SAMPLE DEIAILS
Lab ID:
Sample Drawn 8Y:

Sample Type:

Sample Quantity:

Sanrplng Datei

Samp ing M€thod:

APHA 23rd Edn 2320 I
APHA 23rd Edn 2320 B

GGNIPUSOP/W & WW46

GGI.4PL/SOP/W & WW46

GGMPL/SOP/W & WW46

GGMPL/SOP/W & WW/46

GGTlPL/SOP/W & \1/W46

GGI4PL/SOP/W & WW46

GGI4PL/SOP/W & WW46

GGN'IPL/SOP/W & WW46

GGT.4PVSOP/W & wW46

1,41!Ll2O24

t5/lt12024
16l7rlzo24
22l1tlzo24

GGIYPL/1'I/27A

Sealed

231t112424

N5

NS

0.05

1.0

NS

1.5

No

No

15

Reporting Date

,@h.
(-@)
,?-\\

LablPN/2746D169116

taboraiory Representative

G.w of Borewell Near Grampanchayat
Naranda
4t
satisfadory

Sr.No Par.meters

12 carbonate as C.CO3

1l Bi Grbonate as CaHco3

15 Boron

16 Cadmium

17 Cobalt

18 Copper

19 Iron

20 Lead

21 Nickel

22 Zin.

8Qr (QL=2)

220

BQL (QL=0.00s)

BQL (QL=0.0s)

BQL (QL=0.002)

B0L (OL=0.02)

BQL (QL=0.02)

BQL (QL=0.0s)

BQL (QL=0.00s)

BQL (QL-0.01)

BQL (QL=0.02)

AL & PLAs Per IS 10500

NS=Not Specifted, BQL=Below Quantification timit,QL= Q'rantification Limit

s.:y'

Unlt

ms/L

m9/L

m9/L

rns/L

nr!/L

nr!/L

ms/L

m9/L

m9/L

m9/L

ms/L

N5

NS

0.01

0.5

0.003

NS

0.05

0.3

0.01

0.02

5

Paqe No | 2/3

ftL;; "F" d"**., - Gwr,.?rc

r*aqr"w,i*r''""ra.*"a]-p@ed,s!d*qbyosdtsood
e;.t";*. "*i"; "' ry." 

^;'d "s";i,h. -"",". *h 66*".i
"m*oir,.i.tamuly,n+."ai.".dj,*dd-*,-&n,dft.h;
"hihs",^G 

ddd' d;d-" i.ry

t]i.*"pti.r*-v"*-.p"tl"fu-d*6-.FkB.""bldi.;7d+
u*...e,""na*+*na.ma wdqdFrdfroqsEw'de lmFry' sr'db^hndqdioidd4

p{s
l.":i.rr'rEoA$o)2

\(,\--1c9iT'c

L

CERTIFICATE OF ANALYSIS



EEN I'/]ECHANISMS PW

DayalEstate, Natioi. Highway No.8, OppAPI,4C lvia.ketGate-1,letarur, DistrLct Ahmed.bad 332426

Mobile No : +91 7069072001 Email id I ab@gogreenmechanisms.com

| 2311112A24Report Number: GGI'4PL/PN /27 46Dl 69 | 16

Dalmia Cement (Bharat) Ltd.
Naranda Limestone f4ine Village Naranda, Tahsil Korpana,Dist Chandrapur

Reporting Date

@
SAMPLE DETAILS

Lab ID:
Sample Drawn By:

Sample Type:
Sample Description:

Sample Quantity:
Sample condition:

Sampling Date:

Sample Receipt Date:

Sampling Methodl

Packing:

t4l7tl2024
1517u2024
t6llllzo24
2211112024

GGMPUWI/27A

LahlPNl2746Dl69lt6
Laboratory Representative

c.W of Borewell Near Grampanchayat

4t
Satisfactory

Sr.No

2l Niirate APHA 23rd Edn 4500 NO3 B

Page No : 3/3

2.i9

Unit

rn!/L 45

AL & PLAs Per IS 10500

N5=Not specified, BQL=Below Quantification

/^1.

Limit,QL= Q!antifl cation Limit

i-,iili*-,i-,;.*-**w,rs+o,dereFdldd"-,hiun *do
* 

"i -al* "ryt".o-, pa- r;'+i i.b ,"i,,ry d *. "tu,- B r.id bs. kd..* Ed*"r d pduG n !!dq ht*d rcrrnPildfr' sm
;i,*"g" ra". i* r. "-r 

o*" -a i- mwrcryde*nd.!roF,ffin*doryedlodtrdvddlbft{nDE
ofua;p"ry*.+;dN.dq"a"u"i,E"*-,*l-*ltlr;.-.;q,6.*d"E.fudjscd*.
i a..^ 

" 
i. i*"ia, ou.:**;ib qdj,; d 6 brq ded 6!rch aryiia-a*,a*.-, ""o,aura"^d6qhhdh!6ituihe@i,r'!idi$ds!rm!d,Eh,etunedy.dr! cmNn', i+ is@ b,o'bc; pd6bo,@EqdbM&(,Bdrd

niiiii.-,Jii;i,;;i -.,,.r.r"i.;.t -* -+ar."**atjIa"r n c6dFi3hbbhnn qid sdq!rqo?@rtu&deewn!$mPkod3
*a**.***i*.ea"ima;tuei-;ift,"@*1d6"*'Fry'arydlNbd5iEddssktcPd{Edjdbsft&edju&dHo'

CERTIFTCATE OF ANALYSIS



GOGBEENlVECHANSN,IS

Dayal Estate, Nauoial Hiqhwav lio 3, o.p APivlc Market Catc i, Jeta pur, Distr ct ahmedabed_382426

Mob le No: +91-7069072001 Email Id : lab@gogreef nechanisnrs.com

Repod Number: GGIvIPUPN /27 46D I 69 I 1,7

Dalmia Cement (Bharat) Ltd.
Naranda Limestone I\4ine Village Naranda, Tahsil Korpana,Dist-Chandrapur

SAMPLE DETAILS

Lab ID:
sample Drawn By:

Sample Type:
Sample Description:

Sample Quanuty:
Sample Condition:

Sarnpllng Date:

Sample Receipt Datc:

APHA 23d Edn 2320

lS 3025-Part 44

APHA 23rd Edn 5220

IS 3025- Part 32

1S 3025- Pad 14

lS 3025- Paft 39

IS 3025- P-rt 11

aPHA 23rd Edn 4500

APHA 23rd Edn 2540

APHA 23rd Edn 2540

APHA 2lrd Ed 2340

APHA 23rd Edn 2320

t4/1,1/2024

15/trl2o24
16/rrl2o24
22/1112024
GGIvIPL/WI/274

Sealed

23ltt/2024

spe.fi.aton:

200 600

NS N5

N5 NS

250 1000

N5 N5

N5 NS

-.^- Nu

20a 100

500 2000

NS N5

200 600

NS NS

Page No | 1/2

@
LahlPN/2746D/69117

taboratory Representative

G.W of Handpump Near z.P SchoolVanoja

4L
Satisfactory

Sr.No Parcmeters

1 A kalin ty as CaCO3

2 BOD at 27 oC for 3 days

3 Chemicaloxyqen Demand (CoD)

4 Chloride

5 Conductivity

6 oiland Grease

7 pHat25oC

8 Sulphate

9 Total Dlssolved Solids (IDs)

10 Total Suspended Solds (TSS)

11 Tota Hardness as C.CO3

12 carbonate as Caco3

360.00

3.5

28.00

t02.97

170.9

BQL (QL=1)

1.34

33.86

511.00

8.00

260.00

BQL (QL=2)

Unit

ms/L

m9/L

m9/L

ms/L

ms/L

rns/L

ms/L

m9/L

ms/L

m9/L

AL & PLAS PCT IS 1O5OO

NS=Not Specifred, BQL=Below Quantiflcation Limit,QL= Quantification Limit

so4 E

c

D

c

B

Authorlzed 5i9nalory

n""""oa*t.ccuua,zo
'r-.*,d..;.tudtu ^'d,- 

m wrcoe d 6e $hpr'! €Ftrbrhi
,.i*'ol"ii""iiii.^ii"un.i'-i,ir"t.i"g,"---i-,rr*q
"0"-r* i--a u r 

"uny. 
u-.*d - *dr,idd- **'#*d h*"i iau,au" o-*nt"dd*.m"-

w6h6€,mfrddi llN;ldtr iq h rrrh! ond od Fdm5 uier $! ftn.di

o]ii.iry.j.,-ry.t-oecrtd;"d*h-.Pqn".,fuhdi..7ds
*, * _.'" b. dn; *,*ftd ft 

" 
e bsndqbi,!#d4

CERTIFICATE OF ANALYSIS



DayalEstatc, \3rioia H€hway No.8, OppAPIiC I'larkei Gate 1, ]eta pur, Distr ct'Ahmedabad 382426

I.4obile No : +91-7069072001 Emailld : lab@gogreenmechanisms.com

Reporting Date : 23l11/2024Report Number: GG14PL/PN I 21 46D I 69 I 17

Dalmia Cement (Bharat) Ltd.
Naranda Limestone 14ine Village Naranda, Tahsil Korpana,DisEChandrapur

SAMPLE DETAILS

Lab ID:
sample Drawn Byl

Sample Description:

Sample Quantity:

Samp ing Dat.:

APHA 23rd Edn 2320 B

GGN1PL/sOP/W & WW45

GGI4PUSOP/W & wW46

GGI'1PVSOP/W & WW46

GGIIPL/SOP/W & WW46

GGT4PTSOP/W & WW46

GGI4PL/SOP/W & WW46

GG[IPL/SOP/W & WW46

GGf4PL/5OP/W & WW/46

GGt'1PL/5OP/W & WW46

APHA 23rd Edi 4500 NO3

14l) \12a24

1511112A21

t61t112024
22111/2424
CC[lPLAVI/27A

N5

0.0i

0.5

0 003

NS

0.0s

0.1

0.01

0.02

845

LahlPNl2746Dl69lLl
Laboratory Representative

G.W of Handpump Near z.P School Vanoia

Satisfactory

sr,No Pararneters

13 B Carbonatc as CaHco3

15 Boron

15 Cadmlum

17 Cobalt

19 Iron

20 Lead

21 N cke

22 Zinc

2l Nitrate

Results Unit

360 mS/L

BQL (QL=0.005) ms/L

BQL (QL=0.05) mq/L

BQL (QL=0.002) mq/L

BQL (QL-0.02) ms/L

BQL (QL=0.02) mg/L

BQL (QL=0.0s) m9/L

BQL (QL-o.005) mglL

BQL (QL=O.01) mq/L

BQL (QL=0.02) mq/L

1.64 ms/L

NS

0.05

1.0

No

NS

1,5

No

15

Page No | 2/2

AL & PLAs Per lS 10500

NS=Not specified, BQL=Below Quantification

<J.
Sachi Patel

ft],"".F."*-"-6MM,',h
- i" *tl,* -ra -m*, p, r- 6 L irsa Hrrcd M indd a! shdnrb vhh s! idi45 rcodd hl.h rt!
+ aIqr "m,i* r*"r a"* "al.r.r }"ii;,y"*;; bHryffi Bibe;iqh.**,"..hde-.;|
,e*b;" i.id d,.s iy. he.^tu
*6hs!,,.Gdd"m, -i"dG , -
u"a"s,ia._rv.*_.p"6"tu-d-6-.pbo,","ddi;;7ds q @do&erw*{np,Godrd4d$,$ds alenp,sim@lMry
H^-;E'd';*--iaftBd utildbAhmdodjliio

Limit,QL= Qu.nt fic.t on Limit

!ii- <&/+7, :@
i[(r*nomm):
\\ctN ,/t- )
a*/g

t
CERTIFICATE OF ANALYSIS



TREEN
C0 GnEEN MECHAN S[,rS

DayaiEslare, NatonajHlqhway No.8, O)pAPJ'14 Nlarket6ate'i,leta p!r, Dskid Ahmedabed 382.!26

MobleNo:+91-7069072001 EmaiId:lab@9o9rcenme.hanlsms.com

Report Number: GG14PL/PN | 2746D I 69 / 18

Dalmia Cement (Bharat) Ltd.
Naranda Limestone l4ine Viilage Naranda, Tahsil Korpana,Dist_Chandrapur

Reporting Date : 23l11/2024

SAMPLE DETAILS

Lab ID:
Sample Drawn By:

Sample Type:
Sample Descriptionl

Sample Quantiry:
Sample Condition:

Samp ing Datel

Samp e Rece pt Datel

APIIA 23rd Edn 2320

is 1025 Part 44

APHA 23.d Edn 5220

IS 3025- Parl 32

I5 3025- Part 14

IS 1025 Part 19

15 3025'Part 11

APHA 23rd Edn 4500

APHA 23rd Edn 2540

APHA 23rd Edn 2540

APHA 2lrd Edn 2340

),4111,12024

7sl1tl2024
1611112024

221r112024

GGMPUWI/27A

Sealed

LablPNl2t46Dl69l1a
Laboratory Representative

c.w of Handpump Near Hanuman Mandir

4L
Satisfactory

Sr.No Pararn€ters

1 alka nity as CaCO3

2 BOD at 27 oC lor 3 days

3 Chemical Oxygen Demand (COD)

6 Oil and Grease

7 pHat25"C

9 Tota Dssolv-"d solids (TDS)

i0 Tota suspended Sollds (TSS)

11 Tota Hardness as CaCO3

420.00

3.1

24.00

181.94

t22D

8QL (QL=1)

1.36

\22.44

912.00

12.00

540.00

unit

m9/L

nglL

ms/L

rns/L

ms/L

ms/L

m9/L

ms/L

m9/L

so4

c

D

C

200 600

NS NS

N5 N5

250 1000

N5 N5

N5 N5

200 400

500 2000

N5 NS

200 600

Page No : 1/3

AL & PL As Per I5 10500

NS=Nor Specifled, BQL=Below Quantification Limit,QL= Quantiflcation Limit

s+

tsnbt.gnpl.GdsdRcpon@Md6!*i
nlhld6di,ddlhdldq.lin(dcl,btithftidE6roddhlchl$.

Tdhs{r@bL;6{ltE)drcwldidp@&d bv6r(*dqtqth F4odi 6sdoryqdrd*id,rehbd!&mp!
Glfu:;Fry"q;;burydhE;dbme;ighqffii6whidihe-nP]
.d*b;" i.hddr.uiy.he."tudoiodrumddqku6&heih@n.A;

ul,'*,.eair.-v.r."*prot -d-d-.!kr"r..,a"hdi.,,eF d@tu r$rd. l€snd6imqlhry
H_;bbd"hd*_*6d.frLd ludb^hndqbdilde

CERTIFICATE OF ANALYSIS



onya Estate, Nat'oia HEh\Gy No.8, oap APMC llarket Cate-1, leta p.r, D strilt-Airme&bad'382426

lrlobic No +91 7069072001 tmailld labadgogreende.h.nism5 com

:23/7112024Report N!mber: GG14PUPN / 27 46D/ 69 I 78

Dalmia Cement (Bharat) Ltd.
Naranda Limestone IYine Village Naranda, Tahsil Korpana,Dist Chandrapur

,n@-'*\
/-rA\I
\sW+7
a-\\

SAI4PLE DETAILS

Lab ID:
Sample Dravvn Byi

Sample Type:

sample Quantity:
Sample Condition:

t4lt!2024
rsl71l2a24
t6lL\12024
2211]/2024

GGtlPL/W1/274

Sealed

LablPNl2t46D/69/!8 Samplins Date:

Laboratory Representative Sample Receipt Date:
Water Analysis Start Date:

G.w olHandpump Near Hdnuman Mandir Analysis End Date:

4L Sampling IYethod:

Satisfactory Packing:

Sr-No Paramete6

12 Carbonate as CaCO3

13 BiCarbonate as CnHco3

15 Boron

17 Cobalt

18 Copper

19 lron

20 Lead

21 Nickel

22 Zinc

Resllts Unit

BQL (QL=2) nslL

420 mg/L

BQL (QL=0.00s) mg/L

BQL (QL=0.0s) msll

BQL (QL=0.002) m9/L

BQL (QL=0.02) ms/L

BQL (QL=0.02) m9/L

BQL (QL=0.05) rnq/L

BQL (QL=0.00s) mq/L

BQL (QL=0.01) ng/L

BQL (QL=0.02) mq/L

APHA 23rd Edn 2320 B

APHA zlrd Edn 2320 B

GGMPUSOP/W & WW46

GGI4PL/SOP/W & wW46

GGr,rPVSoP/W & Wq46

GGI,IPL/sOP/W & WW46

ccr'lPL/SOP/W & WW46

GGI4PL/SOP/W & WW46

GGIV]PLISOP/W & WW'16

GGMPL/SOP/W & WW46

GG14PL/SOP/W & WW46

NS

NS

0.05

1.0

NS

1.5

No

No

15

NS

NS

0.01

0.5

0.003

NS

0.05

0.3

0.01

0.02

5

AL & PLAs Per IS 10500

NS=Not Specified, BQL=Below Qlantification Limit,QL= Quantification Limit

J-//

Authorized Signatory

Page No : 2/3

* - -ai* "ryru. 
*u-, p-, p*'r* rtu ,"nlv d *.h"tu6 L ,.hd p<nb lith e iidhs "aa MEh ldr

FHE" rdd";'&-dd*". /..p d@m@d&enr/c5.4lhbtui'Edqrysdqd&dvdobbftsnDb
o rut.ery*.i.^uomy.tq"dbh";q"*-,*,*-ikh6"-@ tcc{db,slcorEryuddilcser'
ta*"remra nr"urvra""m"i,ri@qd jlidd.keddsdt!rohr4 56d46dbcdncdtoitu@o',d

r,.i..i ry. k, *"u o t. -.pr. rq "ia "4."r -.aq,r ". u,a o I a"F rr (* d EitubL tn, oid s ds 6
dBPe q6 ie @r d 6k Ed cFn 5abd

CERTIFICATE OF ANALYSIS



DeyaEst.te,NrtotrrlnqhtrnyNc8,o.rirApMcl.jarke:c;tej,letalpur,DstidAlrmedab.d132426

Nlob le No: +91-706907200i Emai Id r labQgogrcenmechansms,com

Report Numben GGIYPL/PN I 27 46D I 69 / 18

Dalmia Cement (Bharat) Ltd.
Naranda Limestone l4ine village Naranda, Tahsil Korpana,Dist-chandrapur

SAMPLE DETAILS

Lab ID:
sample Drawn 8y:
Sample Type:

sample Quantityl
Sample Condition:

APUA 23rd Edn 4500

tablPNl2746D/69/18 sampling Date:

Laboratory Representative Sample Receipt Datei
water Analysis Start Date:

c.W oiHandpump Near Hanuman l,landir Analysis End Date:

4L

sr.No

23 Nitrate 1.95

Unit

m9/L NO3 B

AL & PL P"s Per IS 10500

NS=Not Specified, BQL=Below Quantification Limit,QL= Qua

t,

Page No : 3/3

66deNGqnwkEfuPdFm
Fdddbyh.dolqbyq$idFdydg!,oryqdsoidnidyrcdbe{i\,!

lr.ft.conFry(erc6r6dirwhrcq m t $d byed*rysarec{lE
i od lld ei klq ddid 6edi 

^ryft!chFir'sd!rc4oi iytbG.

r rh 6s d tseh* hn, !d s dry! io, oi/ trdE4d4t @ etpE d 30 iqr 6 dr6npb ft...nP E tur Ileid'ry
&disqebenbMd 6$dd ind ArydcFcd!4ordmn*reP4{.atl

Reporting Date | 23l11/2024

t4/\r12024
1,5/1,1,/2024

1,6/1,1,/2024

22/1,1,/2024

GG14PL/WI/274

sealed

45

PL

No

@
PJ.. ,/;i

.oY* 9
!i lAlll'IE0ABAUIa

CERTIFICATE OF ANALYSIS



CNEEN MECHANISMS PW LTO,

DavalEstate,NatiorlliqhwavNo.8,orpaPr4cl\larkelGale1,letapur,Distrd-ahmedabad-382426

Mobile No : +91-7069072001 Emall Id i ab@gogree.rnechanisms.con

Report Number: GGMPUPN /27 46Dl 69 I 79

Dalmia Cement (Bharat) Ltd.
Naranda Limestone 14ine Village Naranda. Tahsll Korpana,DisLChandrapur

,A'
q@3
/x\

:23111,/2024

SAMPLE DETAILS

Lab IDI
sample Drawn By:

Sample Type:
Sample Description:

Sample Quantity:
Sample Condition:

Samp in! Date:

s-mpLe Rece pt Date:
Analysis Start Date:

APHA 2lrd Edn 2320

lS 3025-Pari 44

APHA 23rd Edn 5220

IS 3025 Part 32

15 3025- P.rt 14

I5 1025 Part l9

IS 3025 Part 11

APNA 23rd Edn 4500

APHA 23rd Edn 2540

APHA 23rd Edn 2540

APHA 2lrd Edn 2340

741tu2024
tsltllzo24
t6/1r12024
22/t112024

GGI,]PUWV27A

Sealed

t-ablPNl2746Dl69lt9

Laboratory Representative

G.W or Handpump Near Shivaji Vidhyalaya

4L
Satislactory

Sr.No Parameters

1 Alkalinity as Caco3

2 BOD at 27 oC for 3 days

3 ch€m cal oxysen Demand (coD)

4 Chlorlde

5 CondLrctivity

6 oiland Grease

7 pHat25"C

8 Sulphate

9 Total Dssolved So ids (TDs)

10 Total Suspended Solids (TsS)

11 Tot Hardness as CaCO3

380.00

3.1

12.00

164.95

982.3

BQL (QL=1)

7.89

28.25

684.00

10.00

430.00

Spe.ifi.ation:

200 600

N5 N5

NS N5

25A 1000

N5 N5

NS N5

200 400

500 2000

NS N5

200 600

Unt

m9/L

ms/L

m9/L

rns/L

m9/L

ms/L

m9/L

m9/L

ms/L

s04

C

D

c

AL & PL As Per IS 10500

Ns=Not Specified, BQL=Below Quantification

?orl:
Sachi P.tel

Limit,QL= Quantification Limit

Paqe No : U3

"""oi-i-t-cuw.ru."."*&,*""Ph."..h"dPi",@66rdioEivddih4d6tlhi
iJ.,"1.".'i"'r"-oa.;*)".p,-eauvu..rin-uv.waenv."e e6m@dslan,rd5t'.*ftn
6.tu;Fry"-+" "bfty.dq.dbb";ruh--*,**hkhr;-; 

IBBadb,6lcorEryudsGc!"*rc
;i.-"*r'.tjar"uurt.."d(--dj,*d"-t**6*dh*^A; d.m"dsc d** e-d**e

"'"i.".e,;,*',.u.-ocar",'u"u*t-.aqa".*tariila"r0n@xdFiftb.tm)qldls&F6

CERTIFICATE OF ANALYSIS



TREEN
DayalEstate, NationalHighway No,8, opp API'IC lvla(et Gate'1,letalpur, District-Ahmedabad-382426
Gujarat iNDIA

Mobile No : +91-7069072001 Email ld labs6g09rcenne.hanlrm5 com

Report Number: GG14PL/PN I 27 460 I 69 / 19

Dalmia Cement (Bharat) Ltd.
Naranda Limestone Mine Village Naranda, Tahsil Kolpana,Dist'Chandrapur

SAI\4PLE DETAILS

Lab IDI
Sample Drawn By:

Sample Type:
Sample Desc ption:

Sample Quantity:
Sample Condition:

1417t12024

tsltll2a24
161lt12024
2211tl2024

GGT4PUWI/27A

Sealed

:2311!2A24

NS

NS

0.05

1.0

NS

1.5

l5

Reporting Date

z@"\
(;@.)
,?-{\

Lab/PNl2746Dl69ll9 SamPling Datei

Laboratory Representative Sample Receipt Date:

Water Analysis SGrt Date:

G.W of Handpump Near Shivaji Vidhyalaya Analysis End Date:

4L Sampling l4ethod:

Sarisfactory Pacling:

sr.No Parameters

12 Grbonate as Gco3

13 BiCarbonate as CaHco3

tS Boron

16 Cadmiurn

17 Cobalt

18 Copper

19 lron

20 Lead

21 Nickel

22 Zinc

BQL (Qr=2)

380

BQL (QL=0.00s)

BQL (QL=0.0s)

BQL (QL=0.002)

BQL (QL=0.02)

BQL (QL=0.02)

BQL (QL=0.0s)

8QL (QL=0.00s)

BQL (QL=o 01)

BQL (QL=O 02)

APIIA 2lrd Edn 2320 B

aPHA 23d Edn 2320 B

GGMPL/SOP/W & W!!/,16

GGMPL/sOP/W & WW46

GG!]PLISOP/W & WW46

GGMPL/SOP/W & WW46

GGI,IPL/SOP/W & WW46

GG[']PL/SOP/W & WW46

GG14PL/5OP/W & WW46

GG14PL/SOP/W & WW46

GGf4PL/5OP/W & !!W46

Unit

nglL

ms/L

m9/L

rns/L

'ns/L
.r,9lL

nrg/L

mg/L

mg/L

ms/L

m9/L

NS

NS

0.01

0.5

0.003

NS

0.05

0.3

0.01

0.02

5

AL & PL AS PET IS 1O5OO

NS-Not Specified, BQL=Below QLantiflcation Limit QL= Quantification Limit

:>.!4-
aO\.

Page No : 2/3
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CERTIFICATE OF ANALYSIS
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TR[[N
Daya Estate, N3t o:alHi!hwey No,8, Opp APlviC Ma*ei Gate l, Jeta pur, D stri.t Ahmedab.d 182.126

l'lobile No i +91'7069072001

Report Number: GGl,l PtlPN I2746DI69/l9

Dalmia Cement (Bharat) Ltd.
Naranda Limestone 14ine Village Naranda, Tahsil Korpana,Dist_Chandrapur

Ema I Id : ab@gogreenmechanisms.com

SAMPLE DETAILS

Lab ID:
sample Drawn By:

sample Type:

Sample Quantity:
Sample Condition:

LdblPNl2146Dl69l19

Laboratory Representative

c.W of Handpump Near Shivaji Vidhyalaya

4t

Sampling Date:

5.mple Rccc pt D.te:

T€st l,4eihod

APHA 23rd Edn 4500

Sr.No

23 Nitrate

Parameters Results

2.97

Unit

m9/L NO3 B 45

AL & P! As Per IS 10500

N5=Noi specifl ed, BQt=Belo!'v Quantification LimiLQL= Q

,.1 l.

Repoir ng Date : 23/11/2024

1,4/t1,/2024

rslr1l2024
t6lt1l2024
221r112024

GGI'1PVWI/274

sealed

Page No : 3/3
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CERTIFICATE OF ANALYSIS



  Project Name: Murli Industries Limited (subsidiary Of Dalmia Cement) Naranda Limestone Mine

  Project Address: Village Naranda, Taluka Korpana, Chandrapurr

  Village: Naranda Block: Korpana

  District: Chandrapur State: Maharashtra

  Pin Code:

  Communication Address: Murli Industries Ltd (mil Cement Works), Naranda Korpana Road, Chandrapur, 
Chandrapur, Chandrapur, Maharashtra - 442916

  Address of CGWB Regional Office : Central Ground Water Board  Central Region, N.s. Building, Civil Lines, Nagpur, 
Maharashtra - 440001

1. NOC No.: CGWA/NOC/MIN/REN/1/2025/11397 2. Date of Issuence 09/04/2025

3. Application No.: 21-4/7267/MH/MIN/2021 4. Category:
(GWRE 2024)

Safe

5. Project Status: Existing With Additional Ground Water 
Requirment

6. NOC Type: Renewal

7. Valid from: 05/01/2024 8. Valid up to: 04/01/2026

9. Ground Water Abstraction Permitted:

Fresh Water Saline Water Dewatering Total

m³/day m³/year m³/day m³/year m³/day m³/year m³/day m³/year

0.00 0.00 1595.00 582175.00 1595.00 582175.00

10. Details of ground water abstraction /Dewatering structures

DW DCB BW TW MP MPu DW DCB BW TW MP MPu

Dewatering Structure* 0 0 0 0 1 0 0 0 0 0 0 0
*DW- Dug Well; DCB-Dug-cum-Bore Well; BW-Bore Well; TW-Tube Well; MP-Mine Pit;MPu-Mine Pumps

11. Ground Water Abstraction/Restoration Charges paid (Rs.): 2923143.00

12. Environment Compensation (if applicable) paid (Rs.): 0.00

13. Number of Piezometers(Observation wells) to be 
constructed/ monitored & Monitoring mechanism.

No. of Piezometers Monitoring Mechanism

Manual DWLR** DWLR With Telemetry
**DWLR - Digital Water Level Recorder 2 0 1 1

(भूजल निकासी हेतु æिाčनȅ ŮमाĆ čũ)
NO OBJECTION CERTIFICATE (NOC) FOR GROUND WATER ABSTRACTION

Total Existing No Total Proposed No

भारत सरकार
ÿĕ Ěİƅ मŃũाĕय

ÿĕ सŃसाधन, नदी विकास
õर úŃúा सŃरƗĆ विभाú

कĸȾीय भĳवम ÿĕ ŮावधकरĆ
Government of India 
Ministry of Jal Shakti

Department of Water Resources,
River Development & Ganga Rejuvenation

Central Ground Water Authority
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 (Compliance Conditions given overleaf)

This is an auto generated document & need not to be signed.
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Validity of this NOC shall be subject to compliance of the following conditions: 

Mandatory conditions:

1)   Installation of tamper proof digital water flow meter with telemetry on all the abstraction structure(s) shall be mandatory for all users seeking No Objection Certificate and intimation regarding their 
installation shall be communicated to the CGWA within 30 days of grant of No Objection Certificate. 

2)   Proponents shall mandatorily get water flow meter calibrated from an authorized agency once in a year. 

3)   Construction of purpose-built observation wells (piezometers) for ground water level monitoring shall be mandatory as per Section 14 of Guidelines. Water level data shall be made available to 
CGWA through web portal. Detailed guidelines for construction of piezometers are given in Annexure-II of the guidelines. 

4)   Proponents shall monitor quality of ground water from the abstraction structure(s) once in a year. Water samples from bore wells/ tube wells / dug wells shall be collected during April/May every 
year and analysed in NABL accredited laboratories for basic parameters (cations and anions), heavy metals, pesticides/ organic compounds etc. Water quality data shall be made available to CGWA 
through the web portal. 

5)   In case of mining projects, additional key wells shall be established in consultation with the Regional Director, CGWB for ground water level monitoring four (4) times a year (January, May, August 
and November) in core as well as buffer zones of the mine. 

6)   In case of mining project the firm shall submit water quality report of mine discharge/ seepage from Govt. approved/ NABL accredited lab. 

7)   The firm shall report compliance of the NOC conditions online in the website (www.cgwa-noc.gov.in) within one year from the date of issue of this NOC.

8)   Industries abstracting ground water in excess of 100 m 3 /d shall undertake annual water audit through certified auditors and submit audit reports within three months of completion of the same to 
CGWA. All such industries shall be required to reduce their ground water use by at least 20% over the next three years through appropriate means.

9)   Application for renewal can be submitted online from 90 days before the expiry of NOC. Ground water withdrawal, if any, after expiry of NOC shall be illegal & liable for legal action as per provisions 
of Environment (Protection) Act, 1986.

10)   This NOC is subject to prevailing Central/State Government rules/laws/norms or Court orders related to construction of tube well/ground water abstraction structure / recharge or conservation 
structure/discharge of effluents or any such matter as applicable.

 General conditions:

11)   No additional ground water abstraction and/or de-watering structures shall be constructed for this purpose without prior approval of the Central Ground Water Authority (CGWA). 

12)   The proponent shall seek prior permission from CGWA for any increase in quantum of groundwater abstraction (more than that permitted in NOC for specific period). 

13)   Proponents shall install roof top rain water harvesting in the premise as per the existing building bye laws in the premise. 

14)   The project proponent shall take all necessary measures to prevent contamination of ground water in the premises failing which the firm shall be responsible for any consequences arising 
thereupon. 

15)   In case of industries that are likely to contaminate the ground water, no recharge measures shall be taken up by the firm inside the plant premises. The runoff generated from the rooftop shall be 
stored and put to beneficial use by the firm. 

16)   Wherever feasible, requirement of water for greenbelt (horticulture) shall be met from recycled / treated waste water. 

17)   Wherever the NOC is for abstraction of saline water and the existing wells (s) is /are yielding fresh water, the same shall be sealed and new tubewell(s) tapping saline water zone shall be 
constructed within 3 months of the issuance of NOC. The firm shall also ensure safe disposal of saline residue, if any. 

18)   Unexpected variations in inflow of ground water into the mine pit, if any, shall be reported to the concerned Regional Director, Central Ground Water Board.

19)   In case of violation of any NOC conditions, the applicant shall be liable to pay the penalties as per Section 16 of Guidelines.

20)   This NOC does not absolve the proponents of their obligation / requirement to obtain other statutory and administrative clearances from appropriate authorities. 

21)   The issue of this NOC does not imply that other statutory / administrative clearances shall be granted to the project by the concerned authorities. Such authorities would consider the project on 
merits and take decisions independently of the NOC. 

22)   In case of change of ownership, new owner of the industry will have to apply for incorporation of necessary changes in the No Objection Certificate with documentary proof within 60 days of taking 
over possession of the premises.

23)   This NOC is being issued without any prejudice to the directions of the Hon’ble NGT/court orders in cases related to ground water or any other related matters. 

24)   Proponents, who have installed/constructed artificial recharge structures in compliance of the NOC granted to them previously and have availed rebate of upto 50% (fifty percent) in the ground 
water abstraction charges/ground water restoration charges, shall continue to regularly maintain artificial recharge structures. 

25)   Industries which are likely to cause ground water pollution e.g. Tanning, Slaughter Houses, Dye, Chemical/ Petrochemical, Coal washeries, pharmaceutical, other hazardous units etc. (as per 
CPCB list) need to undertake necessary well head protection measures to ensure prevention of ground water pollution as per Annexure III of the guidelines. 

26)   In case of new infrastructure projects having ground water abstraction of more than 20 m3/day, the firm/entity shall ensure implementation of dual water supply system in the projects. 

27)   In case of infrastructure projects, paved/parking area must be covered with interlocking/perforated tiles or other suitable measures to ensure groundwater infiltration/harvesting. 

28)   In case of coal and other base metal mining projects, the project proponent shall use the advance dewatering technology (by construction of series of dewatering abstraction structures) to avoid 
contamination of surface water. 

29)   The NOC issued is conditional subject to the conditions mentioned in the Public notice dated 27.01.2021 failing which penalty/EC/cancellation of NOC shall be imposed as the case may be. 
30)   This NOC is issued subject to the clearance of Expert Appraisal Committee (EAC) (if applicable). 
31)   In the self-compliance report, the PP shall submit details of Drilling Agency/ Agencies, which has/ have constructed BW(s)/ TW(s) along with undertaking to the effect that all necessary measures 
have been taken as per directions of Hon’ble Supreme Court provided in Annexure-VII of guidelines dated 24.09.2020 in respect of abandoned/ failed BW(s)/ TW(s)/Piezometer(s), if any. The PP is 
advised to engage registered drilling agency/ agencies. In the event of any mishap/ unfortunate incident due to negligence in taking measures for prevention of accident due to falling in Bore Well, both 
PP and concerned drilling agency shall jointly be held responsible and penal action as per extant Government rules shall be taken. 

(Non-compliance of the conditions mentioned above is likely to result in the cancellation of NOC and legal action against the proponent.) 
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CENTRAL GROUND WATER AUTHORITY
Department of Water Resources, River Development and Ganga Rejuvenation

Ministry of Jal Shakti, Govt. of India

  Receipt
(As per the guideline Gazette Notification S.O. 3281(E) regarding the New Guidelines dated 24.09.2020 of CGWA, MoJS, Govt. of India)

https://cgwa-noc.gov.in

 Application No,: 21-4/7267/MH/MIN/2021 Date of Issuence:09/04/2025

 Name of Firm: MURLI INDUSTRIES LIMITED (SUBSIDIARY OF DALMIA CEMENT) NARANDA 
LIMESTONE MINE

 AppType Category: Limestone

 Application Type: Mining

 PAN/GSTIN No. of Firm/Individual: AADCA9414C / 

S
N

Description Amount (Rs.)

1. Application Processing Fee 5000.00

2. Ground Water Abstraction charges 2923143.00

3. Ground Water Restoration charges 0

4. Environmental Compensation Charges (ECRGW) (Date From  to ) Days- 
5. Penalty for non-Compliance of NOC conditions

Condition to be mentioned
1000.00

6. Adjustment Charges

7. Rebate 

8. Charges for correction/modification in the existing issued No Objection Certificate

S.No. Description Rate

(i) Change in User ID Rs. 1000

(ii) Change in firm Name Rs. 5000

(iii) Extension of No Objection Certificate Rs. 5000

(iv) Issuance of duplicate No Objection Certificate Rs. 5000

(v) Issuance of corrigendum to No Objection 
Certificate

Rs. 5000

(vi) Any other items/correction etc. Rs. 500

      Rs. Rupees Twenty Nine Lakh Twenty Nine Thousand One Hundred Forty Three 
Only

2929143.00

 This is an system generated invoice, hence, does not require ink signed.
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 Term and conditions:
      
       i.   All disputes are subject to Delhi Jurisdiction.
       ii.   Any complaint in regard to the rates will not be entertained.
                                                                                                                                                                                                        
                                                                                                                                                                                                             Member-Secretary
                                                                                                                                                                                                             CGWA, New Delhi



Dalmia 
DCBL/CA/Irr.Pen.River Agree/06-23/0010 

To, 

cement 

The Executive Engineer 
Chandrapur Irrigation Division, 

Civil Lines, Chand rapur (M.S) 

Sub:-Submission of Agreement for Approval. 

Dear Sir, 

purpose. 

Kindly refer your letter Gil 1661/|a/HRt taR HT/2023., dtd.15.06.2023, according to 

the same and subsequent discussion with you,we are submitting the Agreement for 

your approval to draw the water from Penganga River for our lndustrial and domestic 

Please grant your approval for the Agreement and oblige. 

Thanking you. 

Yours truly 
For Dalmia Cement (Bharat) Limited 

Subbaraidu Ayyagari 
(Plant Head) 

cement! sugar! refractories! power 

Date: 28/06/2023 

Encl:- 1) Agreement -5 sets (1 Original,4 Photo Copy) 
2) MPCB Consent to Operate Plant (Photo Copy) 
3) Company 7/12 (Photo Copy) 
4) Company Layout Map (Photo Copy) 
5) Memorandum of Articles Association (Photo Copy) 

qTCHUTR fa 8) Certificate of Incorporation (Photo Copy) 
7) Resolution Board of Directors (Photo Copy) 

8) Cheque Rs.1,23,442/- (Original Cheque No.160849, dt. 17.06.2023) 
9) Letter for Chief Engineer, Nagpur (Photo Copy) 

Dalmia Cement (Bharat) Limited 
Chandrapur Cement Works, Village, Naranda, Taluka - Korpana, District -Chandrapur - 442916, Maharashtra, India 

Corporate Office -1 1 th & 12th Floor, Hansalaya Building,. 15 Barakhamba Road, New Delhi - 110 001, Delhi, India 
T +91 11 2346 5100 1Toll Free 1800 2020 W www.dalmiacement. com CIN. U65191 TN1996PLCO35963 

Registered office: Dalmiapuram, District Tiruchirappalli -621 651, Tamil Nadu, India 
A Dalmia Bharat Group company, www.dalmiabharat.com 



DALMIA CEMENT (BHARAT) LIMITED 
CHANDRAPUR CEMENT WORKS 

VILLAGE NARANDA 

BETWEEN 

WATER RESOURCE DEPARTMENT 

CHANDRAPUR 

VALID FROM 1$T JULY 2023 TO 30TH JUNE 2028 



4ERTE MAHARASHTRA 

Naranda 

5. 500 

CCW 

(E 

C: Documents 

ent 

HIR INDIA 

An agreement made on 

INDIA NON JUDICIAL 

For, Dalmia Cement (Bharat) Ltd. 

O 20220 

theo 

FIVE HUNDRED 
RUPEES 

AGREEMENT 
Stamp Rs.1000/ 

Rs. 500. 

(For non-Irrigation water supply) 

ofTwo Thousahd Twenty Three betweea --date of 

Dalmi� Cement (Bharat) Limited, Chandrapur Cement Works (fomerly 
Lid)V�lage Naranda., Tehsil Koroana., Distt: Chandrapur 442916 and 
IRRIGATI N DIVISION CHANDRAPUR, NAGPUR ROAD, CIVIL LINES, CHANDRAPUR 

Local self Government body such as Gram panchayat, Municipal authorities, Zilla Parishad, Jeewan 

Pradhikaran or company and Industrial corporation (which expression hereinafter referred to as the 
company' shall, unless excluded by or it be repugnant to the context or meaning thereof be deemed to 

include its suscessors and assigns) registered under the Indian Companies Act, 1913 (VIl of 1913), the 
companies Ag, 1956(1 of 1956) and having its registered Office at Dalmiapuram, District Tiruchirappalli 
- 621 651, (TN), Indiahereinafter referred to as "the company' of the one part and the Govenor of 
Maharashtra hereinafter referred to as 'the Government' (which expression shall unless excluded by or it 
be repugnant p the context or meaning thereof be deemed to inchude his súccessors and assigns) of the 
other part. Execufive Englneer, 

Chandrapur igation Divieleg, 
CM�NDAAPUR. 

S0SOOGOOSOO 

BS 757958 

8tngs Mule Desktop NI agreement Draft Reservoir sudhaçit- 2022.doc Authorised Signatory 

A9 Murti tndastries 

REENGINEER, 



WHÅrlasthe oip�rDý is �dsirots of constructing a punptng stâtion on the company's land atSurvey No. 131 Naranda , Village Dalmia Cement (Bharat) Limited(formerly known as Murli Industries Ltd.) for drawing water from the source(Penganga River) (hereinafter referred to as �the said source") for the use by the company's---referred to as "the said Plant") and layingg underground and surface pipes and drains for discharge of the 
Plant. (hereinafter 

factory effluent. 

..... 

AND whereas the company has applied to the Government for permission to 
Draw 2.50 Million Cum. of water per year from the said source. 

AND whereas the company has paid Rs. Nill (Rupees--)to Government towards the proportional cost of capital out lay of the project. 

AND whereas the Government has agreed to grant the aforesaid permission to the 
Company on the terms and conditions hereinafter appearing. 

CCW 

AND WHEREAS UNDER the said terms and conditions the company has to deposit with the Executive Engineer, Chandrapur Irrigation Division, Chandrapur to the Govenment a sum of Rs.27,50,002/-as'security equivalent to 2 Months com commpany' probable annual water charges based on yeary sanctioned and as communicated, In cash or in the form of a bank Guamntee issned by a scheduled / nationalized bank haying it's main/branch office situated locally for the due observance and performance by the company of the terms and conditions of this Agreement; AND WHEREAS the company has accordingly prior to the execution of these presents deposited with the Government Rs. 27,50,002/- as security for the due observance and performance by the company of the terms and 

WPAIS AGREEMENT WITNESSTH AS FOLLOWS: 
NaraddáEh consideration of the company making payment to the Government as hereinafter specified observing and performing the convenience and conditions herein contained Govenment do ereby grants to the company permission to draw following quota of water foy th specified For, Dalmia dCerse 

t (Bharat) Ltd. 
CADocuep und Settings Mule Desktopl NI agreement Draft Reservoir sudharit- 2022lesdrapuy/ rigetian Divisle Authorised signatory Executiye Enginee, 

CHANDRAPUB. 

conditions herein contained; AND WHEREAS it has been agreed that the sajdamount will not carry any interest if deposited in cash. 



Sr. No. 

5O05OO5OOGO0 

gTE MAHARASHTRA 

onarat) 

F. 500 

CcW Naranda } 

LOO5OQSQQQQOsUOS QGQQS90 

HIR INDIA 

to 

1|Total sanctioned qupta. 

INDIA NON JUDICIAL 

Description/use 

1.3 For domestic use 

conditions. 

for preparation of cold drinks, mineral water etc, 
1.2 | For industries other than Sr. No. 1.1 

FIVE HUNDRED 
BERUPEES 

O 2022 O 

11| For Industries which use water as a raw materisl 

RS. 500: 

Company's premises 

For, Dalmia Cement (Bharat) Ltd. 

5OO50O5OO5OO 

14| For agriculture use (nurseryl gardening) within the 

29 MAY 2023 

Quantity 
(Meum per yeanERK 

LTREAS 
50 mm3 

BS 757959 

2.30 mm3 

and use he same for the purpose of the Company's said plant or project and for supply to residential 
colonies for a term of Five years commencing from the- On the following terns and 

ExecutkeEngineer. Chendrapur Irigátion Divielen 

CHANPAAPUB 
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(b) The Industrial water requirement as raw material and the Domestic water requirement of the 
company as demanded deemed to be separate and independent for the sole parpose and water 
charges assessment shall be accordingly separate and Independent for other clauses of this 
agreement. 

y00 

(c) Within the limits of permitted quota the company is permitted to give its phase wise water 
utilization schedule as an annexure to this Agreement. This phased water utilization scheduled 
will be on yearly basis. For this purpose year will start from 1" day of July. 

2) The permission hereby granted shall be subject to the provision of the Maharashtra IrrigationAct. 
1976, the Bombay Canal Rules 1934,MWRRA Act,2005 read with MWRRA (Amendments and 
Continuance) Act,2011 of 22/04/201 l and subsequent revisions, if any, in force and any executive 
orders issued in this behalf by Government and any statutory amendment thereof from time to 
time and for the time being in force. 

3) Nothing herein contained shall be deemed to imply and guarantee on the part of the Government 
as to the availability or otherwise of any specific quantity of water and Govemment shall not be 
responsible for the non-supply or in adequate supply of water on any account whatsoever. 

However in case of inadequate or non-supply due to shortage of water or reason beyond the 
control of the Department, bill shall be charged as per actual quantity of water supplied during 
_uch period. 

4tompany shall use thewater drawn from the said Reservoir for purposes of the company's said 
CCw. 

Narandi and for supply to the residential colonies constructed by the company within the area of the 
aPlant for providing housing to its employees and workers (hereinater referred to as " the said 
residentialColonies"), The company shall not sale the water from the said reseryoir to any other 
persön, firm otGOmbany. corporation or other body. In the event of the compary selling water 

Doced Settings Mule Desktop' NI agreement Drat Reservoir sudharit- 2022.dóe Authborised Signatory ErecutlvEngineer, 
Chendrapur rigetlen Dlvisieg 

CHANDRAPUR. 
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drawn from the said river,. then Government without prejudice to its right will forthwith revoke the 
license. Government shall be entitled to recover from the company the proceeds of any such sale 
made by the company 

As regards water supply to Penganga River Dalmia Cement (Bharat) Limited.Chandrapur 

Cement Works (formerty known as Murli Industries Ltd. this clause of resale of water will not be 
applicable to the extent the water is supplied by them to the industrial units and residential 

colonels in their jurisdiction. But, for any purposes other than the above if - ---Dalmia Cement 
(Bharat) Limited.Chandrapur Cement Works( formerly known as Murli Industries Ltd. ydesires to 

supply the water then the prior permission of the Government in Irigation Departrment is 
obligatory. Water supply made by -. Dalmia Cement (Bharat) Limited., Chandrapur Cement 

$) Government shall be entitled to utilize water of the said reservoir available after meeting the 
reasonable requirements of the company ; as to which matter the decision of the Government 

shall be final and binding on the company, for such purpose as Government dem fit. 
6) The permission hereby granted shall not in any manner prejudicially affect the exisiing water 

rights vested in the upstream riparian owners; nor shall it in any way, prejudice Government'sright 

to here after launch or implement in public interest any new schemes of its own at, on or in 
connection with present source of channel of water supply available to the company, subject 
however to thesafe-guarding of its reasonable demand referred to in clause (5) above. 

7) (a) For ascertaining the quantity of water drawn by the companyDalmia Cement (Bharat) Limited., 

Chandrapur Cement Works(formerly known as Murli Industries Ltd.)shall forthwith at its own cost 

and after obtaining prior approval in writing thereto of th¹ Executive Engineer, install independent 

pipelinesfitted with separate electronic water measuring devices for use of water for the said 
Independent intention (hereinafter referred to as "the said electronic measuring devices") at such 

places as is indicated by the Executive Engineer. All the pipeline layout from the said source shall be 

got approved from the Executive Engineer. No changes in the approved layout shall be made without 

the prior written approval from the Executive Engineer. In the event of the company failing to install 
and keep in proper working order the said electronic measuring devices for use of water for the said 
Plant and supply to the said residential colonies as aforesaid the company shall be liable to pay for the 

entinctioned water quota. During such period 1 s0% water charges will be charged at the prevailing 

cCnLr the said plant. The said electronic measuring devices shall always be kept under the lock and 
Naranda) 

se5the Executive Enginer and the key of such lock shall at all times remain with the Executive 
tneer. The company shall at all times, during the substance of this agreemeny ar its, own cost 

maintain the said electronic measuring devices in proper working order and cotdigh 
Execufn ghgineer. 

Chandrapur I getion Divielem! 
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Works(fomerly known as Murli Industries Ltd.)without prior pernission will be charged at the 
haximum rates applicable for industrial water supply. 

For, Dalmia Cement (Bharat) Ltd. 



Lnia C 

(b) Reading for the water so drawn by the company will be taken on the sold electronic measuring 
devices, on theLastday of each month/at agreed times, Jointly by the authorized representatives of 
the Executive Engineer and of theDalmia Cement (Bharat) Limited.Chandrapur Cement 
Works(formerly known as Murli Industries Ltd.). 
(c) If at any time in the opinion of the Executive Engineer the said electronic measuring devices 
are found defective, the same shall be tested for its accuracy and the cost of such testing shall be 
borne and paid by the company. If on such testing the said electronic measuringdevices are found 
to be defective the company shall forthwith get the same repaired and set right at its own cost and 

in the event of company failing to do so within 30 (thirty) days thereafter the Executive Engineer 
may proceed to do so on account and at the cost of the comnpany. 

nt 

(d) In the event of the said electronic measuring devices going out of order and becoming 
defective the quantity of water drawn by the company during the period when the meter w·s 
defective and not working shall be ascertained in the following manner. 

() If the said electronic measuring devices remain out of order for a period of less 30 days, then 
the quantity of water deemed to be drawn by the company during the said period, shall be 
calculated on proportionatebasis on 90% of the yearly sanctioned quantity as communicated in 
clause lor average for the last six months whicheveris higher. 
(I) If the said electronic measuring devices remain out of order for a period exceeding 30 days 
then the quantity of water deemed to be drawn by the company during the said period shall be 
deemed to be 150% of the sanctioned quota based on the phased requirement for that period or the 
monthly maximum during the previous six months whichever is higher. This will be made 
applicable for the period during which the measuring devices remained out of order. 

The aforesaid provisions will also apply when the quantity of water drawn by the company cannot 
be measured on account of removal of th¹ said electronic measuring devices for repair or the same 
in the option of the Executive Engineer nÙt working properly. 

8) The Bill for the water drawn by the company during the previous calendar months shall be sent in 

duplicate/ triplicate by the Executive Engineer to the office of the company within 15 days after the 

end of the water consumption month. The company shall thereafter duly pay the same by a demand 
draft drawn in the same of the Executive Engineer,Chandrapur Irrigation Division 

Chandrapurfor and on behalf of the government within a fortnight from the date of receipt of the bill 
shall not allow the same to fall in arrears. If the company fails to pay amount within this 

otIted time (15 days from the date of receipt of the bill i.e. before the end of the current month) 
Naranttharge not exceeding 12% per annum of the amount due will be charged. If the delay in payment 

OTAter charges exceeds six months, the Government reserves the right to terminate the water supply 
with a notice of 15 days in advance. 

or, Delmia C�men he.cost of all works in connection with the arrangements for water supply inclu�ng/zhñ cost of 

measuring installation and maintenance, shall be borne by the its 

Authorised Signatory 
compayh 
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10) Subject to the provisions of clause (7) hereof, the company shall pay to the Government at the time 
and in the manner specified in clause (11 ) hereof water charges for the quantity of water drawn by the 
company form the said reservoir as measured by the said electronic measuring devices at the rates 
notified by Government time to time. 
L.In case, actual water use happens to be less than90%of the phase-wise planned quantity of water, the 

billing shall be done on the 90 % of the quantity of water specified in the Agreement, If the actual 
water use is between 90 % to 100% of the corresponding phase-wise water use: billing shall be made 
as per the standard rate 

II. For water use more than l00% & less than 1 50% of sanctioned quota, water charges will be 1.50 
times of AR and beyond 150% of sanctioned quota, water charges will be 3.0 times of AR 

IMLin addition to above, commitmentcharges at 5% of applicable charges, shall be 
payable on sanctioned quota less agfeed phased quota of water. 

IV. In addition to the payment of water charges referred to above the company shall 
also pay to the Govemment local funds cess at the rate of 20 paisa per every 

rupee of water charges. 

11Xa) The company shall pay to the Executive Engineer, water rates and local fund cess either in 
advance every month on the basis of anticipated quantum of water to be drawn by it from the said 
source during the month or on monthly basis within fifteen (15) days from the date of receipt of 
the month demands by the company fronm the Executive Engineer.On default of the company to 
pay the water rate or localcess as aforesaid vide clause 8 and 10, Government shall without 

prejudice to its any other rights and remedies be entitled to terminate this agreement 
forthwith as per clause no. 8. 

(b) In the case of disputes regading quantity of water billed or rate at which the bill is prepared the 
Company/ fim/ individual water user shall first pay the complete amount of the bill and then 
claim for refund of any excess bill charged giving the reasons justification of wrong billing. 
However the decision of Superintending Engineer, Chandrapur Irigation Circle Chandrapur, in this 
regard shall be final and binding on the Company. 

CCW 
Naranda 

Government hereby reserves to itself the right to revise from time to time the water rates and local 
und cess and company shall pay the revised water rates and local fund cess as may be fixed by 

vernment from time to time. 

The company shall discharge the effluent only after treatment to desired standards of Maharashtra 
Pollution Control Board (MPCB). Company shall get its eftluent examined from XPCB and 

Toi, baniatheetiricate of MPCB to Executive Engineer quarterly. The company wil/arged at c oaheats 
Authorised Signatory -and Settings Mule Desktop NI agreement Draft Reservoir sudharit- 2022. doe Executlv Englneer, 

ChandrapurArigetlon Diviten 
CHANDRAPUL. 
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15) 

16) 

17) 

CCW 
Naranda 

applicable rates only if it regularly submit the certificate of MPCB stating that effluent meets the MPCB standards. 

If the company fails to submit MPCB certificate or effluent does not meet MPCB standards than 5% penal charges will be applicable for next 3 months. And at the end of three months water supply will be closed. 
Government also reserves the right to call for list of water polluting companies. If Govenmentfounds that effluent of the company is not meeting MPCB standards, then Government will give three months notice to company to cure the default. During this cure period company will be charged at rates twice the applicable rates. And if company fails to cure the default the water supply will be stopped at the end of 3 months. If an industry adopts Zero Liquid Discharge (ZLD) technology and draws only up to 25% of its allocation t cover pipeline loss, evaporation and process consumpion, it will be charged only at 25%. Of the applicable rate for the water drawn. However, this concession will be applicable to those industries who reduce its annual sanctioned water demand up to minimum 75% or less. It will be mandatory to ascertain and certify this by the officer not below rank of Executive Engineer The effluent disposal arrangement made by the company shall be got approved by the Company from the Maharashtra Pollution Control Board/Environmental Department of the Government prior to commencing the operation of pumping/drawing water from the source. 

The company shall at all the times allow an officer of Water Resources Department of the Government or authorised in that behalf to inspect the said works as well as accounts and copies taken of entries from the records maintained by the company. 

Any notice or other documents to be given to or served upon the company may be given or served on behalf of the Government by the Executive Engineer, Chandrapur Irrigation Division Chandrapur and any such notice or document shall be deemed to have been duly given to or served upon the company or sent by registered post to the registered company if it is delivered at the registered office of the company or sent by registered post to the registered address for the time being of the company. 
The said sum of Rs. 27,50,002/- (-) Rs. 26,26,560= Rs.l,23,442/-deposited in the Chequeno. 160849 dtd.17/06/2023 issued by State bank of India by the company with the Executive Engineer, Chandrapur Irrigation Division Chandrapur -to the government as oresaid shall be held' by the Government as security for the due observance and performance by company of the covenants, terms and conditions herein contained. In case of default on the yart of the company to perform and observe any of the said covenants and conditions it shall be For, Dalnta Cedawtul for thit Government in his absolute discretion to forfeit the whole of the seçurity deposit or any part thereof without prejudice nevertheless to any rights and remedies which 
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mia 

23) 

ement 

may have against the comnpany under these presents for such breach and the company shali 

forthwith pay up the amount so forfeited and shall always maintain the original amount of deposit 

throughout the period of this agreement. On the expiry of the terms of this agreement, the said 

security deposit of Rs.27,50,002/-,or such part thereof as shall not have been appropriated as 
aforesaid shall be refund to the company. 

All amounts due to the Government by the company under this agreement shall be deemed to be 

arrears of land revenue and may without prejudice to any other rights and remedies of the 

Government be recovered from the company as arrears of land revenue. 

On the expiry of the term of this agreement, Government may renew this agreement within 90 
days for such further period and on such terms and conditions, as Government may at its absolute 

discretion deem fit. 
The costs incurred in the execution of the Incidental charges for this agreement including stamp 
duty shall be borne and paid by company. 
The agreement supersedes all the pre vious agreements entered into by the company with the 
Government in connection with the supply of water from Penganga River. 

IF THE COMPANY COMMITS A BREACH OF ANY OF THE TERMS AND 

CONDITION THEREOF GOVERNMENT SHALL BE ENTITLED TO CANCEL THIS 

PERMISSION AND DISCONTINUE THE SUPPLY OF WATER WITHOUT PAYMENT 

OF ANY COMPENSATION WHATSOEVER TO THE cOMPANY. 

The Government hereby reserves to itself its right to change/ amend/ modify/ cancel/revise any of 

the tetms and conditions, rules and regulations of water management and Maharashtra Irrigation 

Act. And rules laid under them which shall be applicable for his agreement. 

CCW 
Naranda 

For, Dalmia Cement (Bharat) Ltd 

Authorised Signatory 

Executiv Engineer. 
Chendrapur frigetion Divisien 

cHANDRAPUR 
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IN WITNESS WHEREOF THE Common Seal of the Dalmia Cement (Bharat) Limited. 

Chandrapur Cement Works( formerly known as Murli Industries Ltd.)., Village Naranda, Tehsil 

Korpana., Distt. Chandrapur -442916 has been hereof affixed Subbaraidu Ayyagari (Plant Head) 

AND the Executive Engineer, Chandrapur Irrigation Division Chandrapur, has for and on behalf 

of the Governor of Maharashtra hereto set his hand and affixed the seal of his Office the day and year 

first herein above written. THE COMMON SEAL OF DALMIA CEMENT (BHARAT) 

LIMITED( formerly known as Murli Industries Ltd.) 

2 

Was pursuant to a resolution 

Of the Board of Directors of 

The company dated the.. 

Hereto affixed in the presence of...for Dalmia Cement (Bharat) Limited 

1. 

2. 

1. 

1. 

2, 

Two Direction of the company who in taken thereof have set their respective hands in the presence 

of...... 

ehars 

SIGNED, SEALED AND DELIVERED by the Executive Engineer, Chandrapur Irrigation Division 

for and on behalf of the Governor of Maharashtra in the presence of... 

For, Dalmia Cement (Bharat) Ltd 

(Unit Head) 

Authorised Signatory 

Execútiye Engineer 
(Chandrapurirrigation Division) 

Chandrapur 
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ANNEXURE-XV 

AMBIENT AIR QUALITY IN CORE AND BUFFER ZONE 

 

 

 

AMBIENT AIR QUALITY IN CORE ZONE 

 

  

 

 

 

 

 

Month 
PM 2.5 

 (µg/m3) 
PM 10  

 (µg/m3) 
SO2  

 (µg/m3) 
NO2 

 (µg/m3) 
CO 

(mg/m3) 
Standard 60.0 100.0 80.0 80.0 4.0 

AAQMS-1: Near Explosive Magazine                                                                       
Oct-24 32.1 64.4 17.89 20.48 1.05 

Nov-24 34.2 64.0 14.21 21.26 1.06 

Dec-24 30.4 65.7 15.57 23.37 1.08 

Jan-25 33.3 70.5 16.09 22.54 1.1 

           Feb-25 37.1 72.1 20.87 27.57 1.09 

Mar-25 36.2 74.1 19.1 31.22 1.1 

 AAQMS-2: Near Mines Office  
Oct-24 31.7 66.2 15.3 21.8 1.07 

Nov-24 32.1 61.5 14.0 20.7 1.06 

Dec-24 35.0 70.1 15.5 22.7 1.1 

Jan-25 38.3 76.6 18.0 24.2 1.11 

   Feb-25 42.9 80.6 22.8 27.2 1.11 

Mar-25 40.8 77.9 23.9 34.9 1.1 

 AAQMS-3: Near Old Working Area  
Oct-24 30.8 70.5 14.4 21.8 1.12 

Nov-24 30.8 56.8 11.9 18.9 1.05 

Dec-24 33.3 69.1 16.3 25.4 1.1 

Jan-25 43.7 78.2 23.0 30.5 1.12 

   Feb-25 47.9 79.8 24.0 34.0 1.12 

Mar-25 34.6 76.6 17.5 32.6 1.05 

 AAQMS-4: Old Waste Dump Area  

Oct-24 30.4 61.0 12.4 19.3 1.10 

Nov-24 29.6 59.3 12.0 18.8 1.04 

Dec-24 33.3 64.2 14.8 22.0 1.05 

Jan-25 40.0 74.2 21.6 28.5 1.13 

   Feb-25 42.5 79.8 23.5 29.7 1.11 

Mar-25 42.1 80.8 22.2 36.0 1.05 



ANNEXURE-XV 

AMBIENT AIR QUALITY IN CORE AND BUFFER ZONE 

 

 

AMBIENT AIR QUALITY IN BUFFER ZONE 

 

Month 
PM 2.5 

 (µg/m3) 
PM 10  

 (µg/m3) 
SO2  

 (µg/m3) 
NO2 

 (µg/m3) 

Standard 60.0 100.0 80.0 80.0 

Location: - Near Naranda Village                                                               

October-24 33.32 69.19 16.44 21.45 

November-24 34.58 60.69 13.35 21.04 

December-24 36.24 71.2 17.47 24.07 

January-25 34.16 65.32 14.55 22.22 

February-25 39.57 69.99 20.89 27.06 

March-25 30.41 63.96 14.23 28.98 

Location: - Antargaon Village 

October-24 33.32 64.71 17.76 22.79 

November-24 31.66 66.51 15.98 21.08 

December-24 30.41 67.63 18.73 24.31 

January-25 33.33 63.62 12.62 23.62 

February-25 39.99 71.7 14.62 27.85 

March-25 28.33 66.01 15.3 25.62 

 Location: - Near Wanoja Village 

October-24 33.32 65.9 14.47 22.53 

November-24 36.24 64.31 15.09 21.57 

December-24 30.83 67.19 11.76 20.62 

January-25 36.24 69.32 18.74 25.58 

February-25 37.9 71.12 21.55 29.25 

March-25 33.33 70.03 17.35 30.05 

 Location: - Near Vansadi Village 

October-24 32.07 65.31 12.89 21.76 

November-24 32.49 58.68 16.72 21.54 

December-24 33.74 62.39 15.43 20.77 

January-25 36.24 70.37 20.3 27.97 

February-25 41.24 72.13 24.18 29.22 

March-25 26.24 60.38 11.38 26.95 



ANNEXURE-XVI 

YEAR WISE EXPENDITURE TOWARDS ENVIRONMENTAL PROTECTION 
 

 

SN Activity Expenditures (In Lakhs) 

    2021-22 2022-23 2023-24 2024-25 
 

1 Operation and Maintenance of Air 
Pollution Control Equipment 

11.29 10.6 4.8 2.4 

2 Fugitive Dust Emission Control 
Measures 

10.6 6.5 6.54 8.54 

3 Installation of Environment Monitoring 
Equipment - CAAQMS 

55 - - - 

4 Environment Monitoring & Studies 4.422 5.11 12.45 2.52 

5 Environmental Awareness 
Programmes 

1.5 1.5 1.5 1.0 

6 Greenbelt Development & Plantation 2.504 6.57 9.31 0.65 

  Sub Total 85.316 30.28 34.6 18.16 

  Grand Total 168.356 

      

 

 


