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TOR COMPLIANCE 

Point wise compliance of ToR Points issued by MoEFCC, New Delhi vide letter no. F. No. J-11015/259/2012-IA-II 

(M) dated 08.09.2021 for Expansion of Zawar Group of Underground Lead-Zinc Mines from 4.8Million TPA to 

6.5 Million TPA Ore Production Capacity with Total excavation of 7.78 Million TPA including Waste Rock 1.28 

Million TPA and Beneficiation from 4.8 MTPA to 7.3 MTPA (M.L. Area- 3620 ha; ML No.03/89) at Village: Zawar, 

Tehsil: Girwa & Sarada, District: Udaipur, Rajasthan. 

ToR 

No. 
ToR Point Compliance 

Ref in Final 

EIA/EMP Report 

A.   Specific Terms of References 

1) The project proponent needs to carry out 

the Public Hearing as per provisions of EIA 

Notification, 2006. PP should also submit 

the time bound action plan on the 

concerns of the public through separate 

budget. 

Public hearing for the project was conducted on 22.12.2021 

at Gram Panchayat Bhawan Bhaladia, Tehsil Sarada, 

District Udaipur. Time bound action plan has been 

prepared as per MoEF&CC OM dated 30.09.2020 & 

20.10.2020 on the basis of the issues raised during Public 

Hearing. 

Chapter - 7 

Para 7.2.3  

Pg. 242 

2) The project proponent shall allocate 

separate budget for the concerns of the 

local people in terms of health care 

facilities for COVID, betterment of schools 

nearby and to facilitate the online 

education system by providing Wi-Fi 

connectivity and desktops/tablets, 

infrastructure and environment 

protection. 

A separate budget of 437.75 Lakh has been allocated for 

the concerns of the local people in terms of health care 

facilities for COVID, betterment of schools, infrastructure 

and environment protection. 

As per MoEF&CC OM dated 30.09.2020 & 20.10.2020, PP 

has allocated funds for the development of nearby areas 

on the basis of the issues raised during Public Hearing. 

 

Chapter-8 

Table 8.3 

Pg.291 

 

Chapter - 7 

Para 7.2.3  

Pg. 242 

3) The project proponent should prepare the 

EMP considering the scenario of pollution 

to be generated for normative and peak 

total excavation for assessing air and noise 

pollution. 

Capital Cost of the Project: Rs. 1250 Crores /- 

Capital Cost for EMP: Rs. 120 Crores /- 

Recurring Cost for EMP: Rs. 400 Lacs/annum  

Details of EMP cost is incorporated in this Final EIA/EMP 

Report. 

Chapter -10 

Para 10.6 

Pg.300 

4) The project proponent should submit 

approved Wildlife Conservation Plan and 

incorporate the same in the EIA/EMP 

Report. 

Seven Schedule - I species were found during the field 

survey. Wildlife conservation has been approved by CWLW  

vide letter no. F 11 (300)/CWLW/ 2022-23/174 dated 

21.03.2023. Copy of the same along with Approved Wildlife 

Conservation Plan is enclosed with this Final EIA/EMP 

Report. 

Chapter 3 

Para 3.14.1 

Pg.137 

Annexure 10 (b) 

B. Standard Terms of References 

1) Year-wise production details since 1994 

should be given, clearly stating the highest 

production achieved in any one year prior 

to 1994. It may also be categorically 

This mine is in operation since year 1950. Production 

details since year 1974 to year 2021 has been duly 

authenticated by office of the Mining Engineer, Udaipur 

Div Udaipur. 

Chapter 2 

Para 2.8.1 

Pg.77 
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ToR 

No. 
ToR Point Compliance 

Ref in Final 

EIA/EMP Report 

informed whether there had been any 

increase in production after the EIA 

Notification, 1994 came into force w.r.t. 

the highest production achieved prior to 

1994. A copy of the document in support 

of the fact that the Proponent is the 

rightful lessee of the mine should be 

given. 

Past Production details (For 1974-2016) have been 

authenticated by DMG, Udaipur dated 23.04.2005. 

Past Production details (For 2016-2020) have been 

authenticated by DMG, Udaipur vide letter no. 

Kha/Udai/S.No/ ML 3/1989/07 dated 30.0.2020. 

Past Production details for the year FY 2020-21, 2022-23, 

2023-24 have been authenticated by Mining Engineer, 

Department of Mining and Geology on dated 28.08.2024. 

Details of the same have been given in this Final EIA/EMP 

Report. 

The supplementary lease deed of ML area over 3620 ha 

has been executed in favour of M/s Hindustan Zinc Limited 

on 01.07.2016 (Validity till 31.03.2030) as per section 8A of 

the Mines and Minerals (Development & Regulation) 

amendment Act 2015. 

Details of the same have been given in this Final EIA/EMP 

Report. 

 

Annexure 12 

 

 

 

 

 

 

 

 

Chapter 1 

Para 1.2.1 (D) 

Pg.33 

 

 

Annexure 1 

 

2) All documents including approved mine 

plan, EIA and Public Hearing should be 

compatible with one another in terms of 

the mine lease area, production levels, 

waste generation and its management, 

mining technology etc. and should be in 

the name of the lessee. 

All documents including Approved Modified Mining Plan 

with PMCP, EIA and Public Hearing are compatible with 

one another in terms of mine area, production levels, 

waste generation & its management and mining 

technology etc. and all documents are in the name of M/s. 

Hindustan Zinc limited. 

- 

3) All documents including approved mine 

plan, EIA and Public Hearing should be 

compatible with one another in terms of 

the mine lease area, production levels, 

waste generation and its management, 

mining technology etc. and should be in 

the name of the lessee. 

All documents including Approved Modified Mining Plan 

with PMCP, EIA and Public Hearing are compatible with 

one another in terms of mine area, production levels, 

waste generation & its management and mining 

technology etc. and all documents are in the name of M/s. 

Hindustan Zinc limited. 

- 
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4) All corner coordinates of the mine lease 

area, superimposed on a High Resolution 

Imagery/ toposheet, topographic sheet, 

geomorphology and geology of the area 

should be provided. Such an Imagery of 

the proposed area should clearly show the 

land use and other ecological features of 

the study area (core and buffer zone). 

Map showing Mine Lease area with geographical corner 

coordinates, geomorphology and geology of the area, 

superimposed on SOI Toposheet has been prepared and 

incorporated in this Final EIA/EMP Report. 

Land use/ Land cover of study area has been assessed 

using satellite data. 

Land Area is covered under Forest Land (54.63 %) and 

Open Scrub Land (35.03 %). Vegetation and Plantation 

spreads over 4.54 % and Agriculture land (1.73 %) of total 

study area. 

Built up area is represented by human settlements (0.74 

%). Due to the upcoming project, increased human 

settlements will be concenterated near the mine lease 

area as employment will be generated. There is a 

possibility of increase in transportation and population in 

the nearby villages that will result in change in the present 

land use and land cover. Water bodies in the study area 

comprise of Tidi Dam etc. (0.72 %) and River/Nala (1.04 %). 

Mining areas comprise of active quarries and mined out 

area (1.08%) and Tailing Storage Facility (0.09%).  

Land use / land cover map of the study area is given in this 

Final EIA/EMP Report. 

Chapter 2 

Fig.2.3 (a)&(b) 

Pg.40 

 

 

 

 

 

 

 

Chapter 3 

Para 3.4.3 

Pg.92 

5) Does the Company have a well laid down 

Environment Policy approved by its Board 

of Directors? If so, it may be spelt out in 

the EIA Report with description of the 

prescribed operating process/procedures 

to bring into focus any 

infringement/deviation/ violation of the 

environmental or forest norms/ 

conditions? The hierarchical system or 

administrative order of the Company to 

deal with the environmental issues and for 

ensuring compliance with the EC 

conditions may also be given. The system 

of reporting of non-compliances / 

violations of environmental norms to the 

Board of Directors of the Company and/or 

The Environment Policy has been given in this Final 

EIA/EMP Report. 

Annexure 20 
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shareholders or stakeholders at large, may 

also be detailed in the EIA Report. 

6) Issues relating to Mine Safety, including 

subsidence study in case of underground 

mining and slope study in case of open 

cast mining, blasting study etc. should be 

detailed. The proposed safeguard 

measures in each case should also be 

provided. 

It is the case of Underground Mining and Subsidence 

study has been carried out by CSIR-CIMFR, Dhanbad. 

Details of the same are given in this Final EIA/EMP Report. 

All the precautionary measures laid by the DGMS will be 

strictly followed. 

Annexure 19 

 

Chapter - 4  

Para 4.5.3 

Pg.196 

 

7) The study area will comprise of 10 km zone 

around the mine lease from lease 

periphery and the data contained in the 

EIA such as waste generation etc. should 

be for the life of the mine / lease period. 

The study area comprises of 10 km radius zone around the 

mining lease periphery. Map showing study area has been 

incorporated in this Final EIA/EMP report.  

Data regarding waste generation up to end of lease period 

has been incorporated in this Final EIA/EMP report. 

A) Waste Rock 

Generation:. At the end of lease period, 10.89 MT rock 

waste will be generated. 

B) Tailings 

Generation: At the end of lease period, 48.04 million 

tonne of Tailing will be generated 

 

 

 

 

 

 

Chapter 2 

Para 2.8.3 

Pg.80 

 

 

8) Land use of the study area delineating 

forest area, agricultural land, grazing land, 

wildlife sanctuary, national park, migratory 

routes of fauna, water bodies, human 

settlements and other ecological features 

should be indicated. Land use plan of the 

mine lease area should be prepared to 

encompass preoperational, operational 

and post operational phases and 

submitted. Impact, if any, of change of 

land use should be given. 

There is no National Park, Wildlife Sanctuary, Biosphere 

Reserves, Tiger Reserves, and Wildlife Corridors etc. within 

10 km radius of the mining lease area. However there are 

19 PF and 9 RF falls within 10 km radius of the study area. 

The ESZ of Jaisamand Wildlife Sanctuary (10.9 km)  is 

present at distance of ~3.5 Km in North East direction from 

Block-I. 

Land use/ Land cover of study area has been assessed 

using satellite data. Land Area is covered under Forest 

Land (54.63 %) and Open Scrub Land (35.03 %). Vegetation 

and Plantation spreads over 4.54 % and Agriculture land 

(1.73 %) of total study area. 

Built up area is represented by human settlements (0.74 

%). Due to the upcoming project, increased human 

settlements will be concenterated near the mine lease 

area as employment will be generated. There is a 

possibility of increase in transportation and population in 

the nearby villages that will result in change in the present 

Chapter 3 

Para 3.14.1 

Pg.137 

 

 

 

 

 

 

 

 

Chapter 3 

Para 3.4.3 

Pg.92 
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land use and land cover. Water bodies in the study area 

comprise of Tidi Dam etc. (0.72 %) and River/Nala (1.04 %). 

Mining areas comprise of active quarries and mined out 

area (1.08%) and Tailing Storage Facility (0.09%).  

At conceptual period, total land for Industrial/Mining area 

will be 276.52 ha, will be diverted for plantation on forest 

and non forest land.  

183.89 ha of Forest land will be restored. 

Total 321.63 ha area of non forest land will be covered 

under plantation at the end of life of mine. 

An area of 1269.92 ha area will remain undisturbed. 

 

 

 

 

Chapter 2 

Para 2.9 

Pg.84 

9) Details of the land for any Over Burden 

Dumps outside the mine lease, such as 

extent of land area, distance from mine 

lease, its land use, R&R issues, if any, 

should be given 

There will be no overburden dumping outside the lease 

area. Same information is given in this Final EIA/EMP 

Report. 

 

10) A Certificate from the Competent 

Authority in the State Forest Department 

should be provided, confirming the 

involvement of forest land, if any, in the 

project area. In the event of any contrary 

claim by the Project Proponent regarding 

the status of forests, the site may be 

inspected by the State Forest Department 

along with the Regional Office of the 

Ministry to ascertain the status of forests, 

based on which, the Certificate in this 

regard as mentioned above be issued. In 

all such cases, it would be desirable for 

representative of the State Forest 

Department to assist the Expert Appraisal 

Committees. 

Total ML area is 3620 ha. Out of which 2082.09 Ha is non 

Forest land and 1537.91 Ha is forest area. 

 

 

Clearance for diversification of forest land was granted by 

MoEF for the Forest area of 1537.91 Ha including 114.94 Ha 

for surface use F.No. 8-1/97-FC Dated 15/16.06.1998. 

Renewal of the forest diversion was granted. F.No. 8 

1/1997-FC Dated 23.01.2015 

  

Application for forest diversion for additional surface 

rights use for 68.95 ha of forest land Proposal no. 

FP/RJ/MIN/25404/2017 dated: 16.05.2017 

 

Chapter –2 

Para 2.3.3 

Pg.42 

 

Chapter 1 

Para 1.2.1 (D) 

Pg.33 

Annexure 

5 (a) & (b) 

 

Chapter 1 

Para 1.2.1 (D) 

Pg.33 

Annexure 6 

11) Status of forestry clearance for the broken 

up area and virgin forestland involved in 

the Project including deposition of net 

present value (NPV) and compensatory 

afforestation (CA) should be indicated. A 

copy of the forestry clearance should also 

Total ML area is 3620 ha. Out of which 2082.09 Ha is non 

Forest land and 1537.91 Ha is forest area. 

Clearance for diversification of forest land was granted by 

MoEF for the Forest area of 1537.91 Ha including 114.94 Ha 

for surface use F.No. 8-1/97-FC Dated 15/16.06.1998. 

Renewal of the forest diversion was granted. F.No. 8 

Chapter 1 

Para 1.2.1 (D) 

Pg.33 

Annexure 

5 (a) & (b) 

 



Expansion of Zawar Group of Underground Lead- Zinc Mines from 4.8 Million TPA to 6.5 Million TPA Ore Production with Total 

Excavation: 7.78 Million TPA including Waste rock 1.28 MTPA and Beneficiation from 4.8 Million TPA to 7.3 Million TPA within ML Area of 

3620 ha (ML No.03/89) at Villages- Zawar, Tehsil: Girwa and Sarada, District- Udaipur, Rajasthan by M/s Hindustan Zinc Ltd.  

ToR Compliance of Final EIA/EMP Report 

 

M/s. Hindustan Zinc Limited     20                                                                                                      J.M. EnviroNet Pvt. Ltd.  

ToR 

No. 
ToR Point Compliance 

Ref in Final 

EIA/EMP Report 

be furnished. 1/1997-FC Dated 23.01.2015 

Application for forest diversion for additional surface 

rights use for 68.95 ha of forest land has been applied vide 

proposal no. FP/RJ/MIN/25404/2017 dated: 16.05.2017. 

Applicable NPV and CA amount for proposed diversion 

shall be submitted post stage-1 approval as per the 

required process. 

 

 

Chapter 1 

Para 1.2.1 (D) 

Pg.33 

Annexure 6 

12) Implementation status of recognition of 

forest rights under the Scheduled Tribes 

and other Traditional Forest Dwellers 

(Recognition of Forest Rights) Act, 2006 

should be indicated. 

Copy of certificate obtained under Forest Right Act has 

been given with this Final EIA/EMP report 

Annexure 16 

13) The vegetation in the RF / PF areas in the 

study area, with necessary details, should 

be given 

Details given in this Final EIA/EMP Report. Chapter 3 

14) A study shall be got done to ascertain the 

impact of the Mining Project on wildlife of 

the study area and details furnished. 

Impact of the project on the wildlife in the 

surrounding and any other protected area 

and accordingly, detailed mitigative 

measures required, should be worked out 

with cost implications and submitted. 

No existence of National Parks, Sanctuaries, Biosphere 

Reserves, Wildlife Corridors, Tiger / Elephant reserves 

(existing as well as proposed) within 10 km radius from 

Zawar Lead Zinc Underground Mine has been obtained 

from Deputy Conservator of Forest (Wildlife) Udaipur vide 

letter no. F.9(10) (10 km - 469) Survey/DCF/WL/2023-

24/6405 dated 14.08.2023 and the same has been enclosed 

as along with this Final EIA/EMP Report. 

The ESZ of Jaisamand Wildlife Sanctuary (10.9 km)  is 

present at distance of ~3.5 Km in North East direction from 

Block-I.   

Seven Schedule - I species were found during the field 

survey. Wildlife conservation has been approved by CWLW  

vide letter no. F 11 (300)/CWLW/ 2022-23/174 dated 

21.03.2023. Copy of the same along with Approved Wildlife 

Conservation Plan is enclosed with this Final EIA/EMP 

Report. 

Air quality & noise level will be maintained well within the 

standards prescribed by MoEF&CC and CPCB. 

Details of the impact on surrounding wildlife & mitigative 

measures have been given in this Final EIA/EMP Report. 

Chapter 3 

Para 3.14.1 

Pg.137 

 

 

Annexure - 10 (a) 

 

 

 

 

 

Annexure - 10 (b) 

 

 

 

 

 

 

Chapter 4 

 

15) Location of National Parks, Sanctuaries, 

Biosphere Reserves, Wildlife Corridors, 

No existence of National Parks, Sanctuaries, Biosphere 

Reserves, Wildlife Corridors, Tiger / Elephant reserves 

Chapter 3 

Para 3.14.1 
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Ramsar site Tiger/ Elephant 

Reserves/(existing as well as proposed), if 

any, within 10 km of the mine lease should 

be clearly indicated, supported by a 

location map duly authenticated by Chief 

Wildlife Warden. Necessary clearance, as 

may be applicable to such projects due to 

proximity of the ecologically sensitive 

areas as mentioned above, should be 

obtained from the Standing Committee of 

National Board of Wildlife and copy 

furnished 

(existing as well as proposed) within 10 km radius from 

Zawar Lead Zinc Underground Mine has been obtained 

from Deputy Conservator of Forest (Wildlife) Udaipur vide 

letter no. F.9(10) (10 km - 469) Survey/DCF/WL/2023-

24/6405 dated 14.08.2023 and the same has been enclosed 

as along with this Final EIA/EMP Report. 

The ESZ of Jaisamand Wildlife Sanctuary (10.9 km)  is 

present at distance of ~3.5 Km in North East direction from 

Block-I. 

Pg.137 

 

Annexure 10 (a) 

 

 

 

 

 

 

 

 

 

16) A detailed biological study of the study 

area [core zone and buffer zone (10 km 

radius of the periphery of the mine lease)] 

shall be carried out. Details of flora and 

fauna, endangered, endemic and RET 

Species duly authenticated, separately for 

core and buffer zone should be furnished 

based on such primary field survey, clearly 

indicating the Schedule of the fauna 

present. In case of any scheduled I fauna 

found in the study area, the necessary 

plan along with budgetary provisions for 

their conservation should be prepared in 

consultation with State Forest and Wildlife 

Department and details furnished. 

Necessary allocation of funds for 

implementing the same should be made as 

part of the project cost. 

Detailed Biological Study has been conducted for the 

project. 

During our field survey no Rare, Endangered & Threatened 

Species (RET) were noticed in 10 km radius study area. 

Seven Schedule - I species were found during the field 

survey. Wildlife conservation has been approved by CWLW  

vide letter no. F 11 (300)/CWLW/ 2022-23/174 dated 

21.03.2023. Copy of the same along with Approved Wildlife 

Conservation Plan is enclosed with this Final EIA/EMP 

Report. 

Details are given in this Final EIA/EMP Report. 

A budget of Rs. 18.45 Crore has been allocated for Wildlife 

Conservation plan. 

 

 

Chapter 3 

 

 

 

 

 

Annexure 10 (b) 

 

 

 

Chapter 10 

Table 10.2 

Pg.300 

 

17) Proximity to Areas declared as 'Critically 

Polluted' or the Project areas likely to 

come under the 'Aravalli Range', 

(attracting court restrictions for mining 

operations), should also be indicated and 

where so required, clearance certifications 

from the prescribed Authorities, such as 

the SPCB or State Mining Department 

No Critically Polluted areas as notified by the Central 

Pollution Control Board are located within 10 km from the 

boundary of mining lease. Hence, it is not applicable. 

The proposed project does not come under the Aravalli 

range, as the proposed project lies in Odisha. 

The same has been certified from the Office of Mining 

Engineer, DMG, Udaipur vide letter no. Kha. A. / Udai/ CC – 

3/ M. L. 3/ 89/ 387 dated 22.06.2009. 
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should be secured and furnished to the 

effect that the proposed mining activities 

could be considered. 

 

 

18) Similarly, for coastal Projects, A CRZ map 

duly authenticated by one of the 

authorized agencies demarcating LTL. 

HTL, CRZ area, location of the mine lease 

w.r.t CRZ, coastal features such as 

mangroves, if any, should be furnished. 

(Note: The Mining Projects falling under 

CRZ would also need to obtain approval of 

the concerned Coastal Zone Management 

Authority). 

The mining lease exists in District Udaipur of State 

Rajasthan, which is not a coastal zone. 

 

 

19) R&R Plan/compensation details for the 

Project Affected People (PAP) should be 

furnished. While preparing the R&R Plan, 

the relevant State/National Rehabilitation 

& Resettlement Policy should be kept in 

view. In respect of SCs /STs and other 

weaker sections of the society in the study 

area, a need based sample survey, family-

wise, should be undertaken to assess their 

requirements, and action programmes 

prepared and submitted accordingly, 

integrating the sectoral programmes of 

line departments of the State 

Government. It may be clearly brought out 

whether the village(s) located in the mine 

lease area will be shifted or not. The issues 

relating to shifting of village(s) including 

their R&R and socio-economic aspects 

should be discussed in the Report. 

There will be change in land use for 68.95 ha of forest land 

within in mine lease due to proposed installation of 

beneficiation plant, tailing storage facility, surface 

infrastructure etc.  

The application for additional surface rights of 68.95 ha 

has been submitted to forest division vide proposal no. 

FP/RJ/MIN/25404/2017 dated: 16.05.2017.  

 

Chapter 7 

Para 7.4 

Pg.243 

20) One season (non-monsoon) [i.e. March-

May (Summer Season); October-

December (post monsoon season); 

December-February (winter season)] 

primary baseline data on ambient air 

quality as per CPCB Notification of 2009, 

One season primary baseline data for ambient air quality, 

(as per CPCB quality Notification, 2009), water quality, 

noise level, soil and flora & fauna has been collected 

during Summer Season (March to May, 2021 and March to 

May, 2024). Details regarding the same have been 

incorporated in this Final EIA/EMP Report. 

Chapter 3 

Para 3.10 

Pg.106 
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water quality, noise level, soil and flora 

and fauna shall be collected and the AAQ 

and other data so compiled presented 

date-wise in the EIA and EMP Report. Site-

specific meteorological data should also 

be collected. The location of the 

monitoring stations should be such as to 

represent whole of the study area and 

justified keeping in view the pre-dominant 

downwind direction and location of 

sensitive receptors. There should be at 

least one monitoring station within 500 m 

of the mine lease in the pre-dominant 

downwind direction. The mineralogical 

composition of PM10, particularly for free 

silica, should be given. 

Detailed AAQM data for Baseline Season (March to May, 

2021 & March to May, 2024) are enclosed with this Final 

EIA/EMP Report. 

Location of the monitoring stations was selected keeping 

in view the pre- dominant downwind direction and 

location of the sensitive receptors and also that they 

represent whole of the study area. One location has been 

selected in downwind direction from the lease boundary. 

The selection criteria of the monitoring locations have 

been given in this Final EIA/ EMP report 

Annexure 13 (a & 

b) 

21) Air quality modeling should be carried out 

for prediction of impact of the project on 

the air quality of the area. It should also 

take into account the impact of movement 

of vehicles for transportation of mineral. 

The details of the model used and input 

parameters used for modeling should be 

provided. The air quality contours may be 

shown on a location map clearly indicating 

the location of the site, location of 

sensitive receptors, if any, and the 

habitation. The wind roses showing pre-

dominant wind direction may also be 

indicated on the map. 

AERMOD version 9.9.0 Dispersion Model, based on steady 

state Gaussian Plume Dispersion, was used for the 

Prediction of incremental value due to this Mining Project. 

Impact of movement of vehicles for transportation of 

mineral has been considered. 

Isopleth showing incremental concentration of PM from 

area source and clearly indicating the air quality contours 

and wind rose showing pre-dominant wind direction have 

been prepared. Detail of same along with details of the 

model used and input parameters used for modelling has 

been given in this Final EIA/EMP Report. 

Chapter 4 

Table 4.9 

Pg.182 

 

 

Chapter-4 

Fig.4.1 (a)-(d) 

Pg.183 

22) The water requirement for the Project, its 

availability and source should be 

furnished. A detailed water balance should 

also be provided. Fresh water requirement 

for the Project should be indicated. 

Total water requirement will be 14000 KLD which will be 

sourced from the Tidi Dam.  

Permission for the same was obtained from the Water 

Source Department, Government of Rajasthan on 

17.09.1976. 

Chapter -2 

Para 2.7.1.1 

Pg.50 

Annexure 11 

23) Necessary clearance from the Competent 

Authority for drawl of requisite quantity of 

water for the Project should be provided. 

Permission to withdraw water was obtained from the 

Water Source Department, Government of Rajasthan on 

17.09.1976. 

Annexure 11 
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24) Description of water conservation 

measures proposed to be adopted in the 

Project should be given. Details of 

rainwater harvesting proposed in the 

Project, if any, should be provided. 

39 check dams have been operational for the purpose of 

ground water recharge of 92812 m3/year against 

mandatory requirement of 88293 m3/year   

Details of same along with other water conservation 

measures are given in this Final EIA/EMP Report. 

Chapter 4 

Para 4.5.4.4 

Pg.204 

 

Annexure 17 

25) Impact of the Project on the water quality, 

both surface and groundwater, should be 

assessed and necessary safeguard 

measures, if any required, should be 

provided. 

The Tidi nadi forms major river system in Core and 

peripheral area. 

Mining being underground, there is no such impact.  

Also, surface water bodies are far away from the surface 

infrastructures in the core zone. To avoid & control any 

contamination, the nallah or tributaries falling in the 

vicinity of tailing dam has been sealed. 

General ground level in the area noted as 520 m AMSL. 

Water table level varies from Water table level varies from 

517-510 mRL. 

Ultimate working depth of the mining operation will be -

600 mRL, -400 mRL, -300 mRL, -100 mRL at Mochia, 

Balaria, Zawarmala and Baroi respectively. 

Ground water intersected during mining activities shall be 

dewatered and recycled for process use etc. and NOC 

regarding the same was issued on 11th December 2013. 

Application for renewal of NOC submitted on 9th Dec 2016 

and the same has been further applied online on 

10.06.2021 as per GGWA latest guideline dated 24.09.2020 

and amendments. 

Chapter 4 

Para 4.5.4.1 

Pg.200 

 

 

 

 

Chapter 4 

Para 4.5.4.2 

Pg.203 

 

 

 

 

 

 

 

Annexure 9 

26) Based on actual monitored data, it may 

clearly be shown whether working will 

intersect groundwater. Necessary data 

and documentation in this regard may be 

provided. In case the working will 

intersect groundwater table, a detailed 

Hydro Geological Study should be 

undertaken and Report furnished. The 

Report inter-alia, shall include details of 

the aquifers present and impact of mining 

activities on these aquifers. Necessary 

permission from Central Ground Water 

Authority for working below ground water 

Elevation Range: 345-695 AMSL 

General Ground 

level: 

520 m AMSL 

Water Level  Pre 

Monsoon 

513-510 AMSL 

Post 

Monsoon 

517-515 AMSL 

Ultimate Working 

Depth:  

Mochia -600 mRL 

Balaria -400 mRL 

Baroi -100 mRL 

Zawarmala -300 mRL 

Ground water intersected during mining activities shall be 

dewatered and recycled for process use etc. and NOC 

 

Chapter 4 

Para 4.5.4.2 

Pg.203 
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and for pumping of ground water should 

also be obtained and copy furnished 

regarding the same was issued on 11th December 2013. 

Application for renewal of NOC submitted on 9th Dec 2016 

and the same has been further applied online on 

10.06.2021 as per GGWA latest guideline dated 24.09.2020 

and amendments. 

Annexure 9 

27) Details of any stream, seasonal or 

otherwise, passing through the lease area 

and modification / diversion proposed, if 

any, and the impact of the same on the 

hydrology should be brought out. 

The Tidi river forms major river system in Core and 

peripheral area of Block-I. Mining being underground, 

there is no such impact.  

Also, surface water bodies are far away from the surface 

infrastructures in the core zone. 

The Parei Nadi flows in the core zone of Block-3 which 

requires further exploration before starting of mining 

activity. 

Chapter 4 

Para 4.5.4.1 

Pg.200 

 

 

28) Information on site elevation, working 

depth, groundwater table etc. Should be 

provided both in AMSL and bgl. A 

schematic diagram may also be provided 

for the same. 

Elevation Range: 345-695 AMSL 

General Ground 

level: 

520 m AMSL 

Water Level  Pre 

Monsoon 

513-510 AMSL 

Post 

Monsoon 

517-515 AMSL 

Ultimate Working 

Depth:  

Mochia -600 mRL  

Balaria -400 mRL 

Baroi -100 mRL 

Zawarmala -300 mRL 

A schematic diagram showing all mining details for the 

same is enclosed with this Final EIA/EMP Report. 

Chapter 4 

Para 4.5.4.2 

Pg.203 

 

 

 

 

 

 

 

 

 

Annexure 21 (c) 

29) A time bound Progressive Greenbelt 

Development Plan shall be prepared in a 

tabular form (indicating the linear and 

quantitative coverage, plant species and 

time frame) and submitted, keeping in 

mind, the same will have to be executed 

up front on commencement of the 

Project.  

Plantation will be carried out progressively in the area as 

below:  

Year Nos of Plantation Area 

1st Year 11,000 2.15 ha + gap filling 

2nd Year 11,000 3 ha +  gap filling 

3rd Year 11,000 3 ha +  gap filling 

4th Year 11,000 3 ha +  gap filling 

5th Year 11,000 3 ha +  gap filling 

 

Fruits bearing and native plants will be planted including 

Jamun, Mango, Sitafal, Guava, Goonda, Imli, Neem, 

Kachnar, Shisham, Palash, Amaltas, Gulmohar, Peltoforum, 

 

Chapter 4 

Para 4.5.9.7 

Pg.225 
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Pipaletc 

About Rs. 5.0 Crore, along with recurring cost of Rs. 0.14 

Crore, are proposed as cost for development of 

plantation/greenbelt over 14.15 Ha including cost for 

sapling, fertilizers, tree guard, tool stackers and 

maintenance etc. 

 

Chapter 4 

Para 4.5.9.9 

Pg. 227 

30) Impact on local transport infrastructure 

due to the Project should be indicated. 

Projected increase in truck traffic as a 

result of the Project in the present road 

network (including those outside the 

Project area) should be worked out, 

indicating whether it is capable of 

handling the incremental load. 

Arrangement for improving the 

infrastructure, if contemplated (including 

action to be taken by other agencies such 

as State Government) should be covered. 

Project Proponent shall conduct Impact of 

Transportation study as per Indian Road 

Congress Guidelines. 

About 17,809 TPD of Ore after excavation will be 

transported to Crusher (installed underground and at 

surface) and then to beneficiation mill (Located within 

mine lease area). After the processing of Ore at Mill, The 

concentrates (1,424.6 TPD) are transported to end users 

(Smelters) through road by 35 Tonne capacity trucks. 

Details of the same are given in this Final EIA/EMP Report. 

Chapter 4 

Para 4.5.8.2 

Pg.219 

31) Details of the onsite shelter and facilities 

to be provided to the mine workers should 

be included in the EIA Report. 

This is an existing mine and all the onsite shelter and 

facilities have been provided to workers. Details of the 

same is given in this Final EIA/EMP Report. 

Chapter 2 

Para 2.5.1 

Pg.48 

32) Conceptual post mining land use and 

Reclamation and Restoration of mined out 

areas (with plans and with adequate 

number of sections) should be given in the 

EIA report 

 At conceptual period, total land for Industrial/Mining 

area will be 276.52 ha, will be diverted for plantation 

on forest and non forest land.  

 183.89 ha of Forest land will be restored. 

 Total 321.63 ha area of non forest land will be covered 

under Green belt and plantation at the end of life of 

mine. 

 An area of 1269.92 ha area will remain undisturbed. 

Details of the same are given in this Final EIA/EMP Report. 

Chapter 4 

Para 4.5.6.3 

Pg.208 

33) A time bound Progressive Greenbelt 

Development Plan shall be prepared in a 

Till date, 170.85 ha area has been covered under 

plantation. Additional 14.15 ha land will be taken up for 

Chapter 4 

Para 4.5.9.7 



Expansion of Zawar Group of Underground Lead- Zinc Mines from 4.8 Million TPA to 6.5 Million TPA Ore Production with Total 

Excavation: 7.78 Million TPA including Waste rock 1.28 MTPA and Beneficiation from 4.8 Million TPA to 7.3 Million TPA within ML Area of 

3620 ha (ML No.03/89) at Villages- Zawar, Tehsil: Girwa and Sarada, District- Udaipur, Rajasthan by M/s Hindustan Zinc Ltd.  

ToR Compliance of Final EIA/EMP Report 

 

M/s. Hindustan Zinc Limited     27                                                                                                      J.M. EnviroNet Pvt. Ltd.  

ToR 

No. 
ToR Point Compliance 

Ref in Final 

EIA/EMP Report 

tabular form (indicating the linear and 

quantitative coverage, plant species and 

time frame) and submitted, keeping in 

mind, the same will have to be executed 

up front on commencement of the 

project. Phase wise plan of plantation and 

compensatory afforestation should be 

charted clearly indicating the area to be 

covered under planatation and species to 

be planted. The details of plantation 

already done should be given. 

plantation purpose for the proposal period (2021-2025) in 

the acquired area along with gap filling in the existing area 

to increase density. 

Over last 6 years, carried out plantation in 100 ha under 

RDF-1 and 200 ha under RDF-2 through forest department 

in nearby area in mine lease. 

At post operational Stage, Total 321.63 ha area will be 

covered under Green belt and plantation. 

About Rs. 5.0 Crore, along with recurring cost of Rs. 0.14 

Crore, are proposed as cost for development of 

plantation/greenbelt over 14.15 Ha including cost for 

sapling, fertilizers, tree guard, tool stackers and 

maintenance etc. The area designated for each year shall 

be planted with trees and shrubs @ 11000 Plants. 

Pg.225 

 

 

 

 

 

 

 

 

Chapter 4 

Para 4.5.9.9 

Pg. 227 

34) Occupational Health impacts of the 

Project should be anticipated and the 

proposed preventive measures spelt out in 

detail. Details of pre-placement medical 

examination and periodical medical 

examination schedules should be 

incorporated in the EMP. The project 

specific occupational health mitigation 

measures with required facilities proposed 

in the mining area may be detailed. 

Occupational health impacts are identified; suitable 

preventive health measures are/will be taken, and are 

incorporated in this Final EIA/EMP Report. 

Before joining, Initial Medical Examination test are 

ensured. Periodic medical examinations are taken once in 

3 years for workers of age above 45 years or once in 5 

years in case of workers below 45 years of age. Proper 

health record has been/will be maintained. 

A budget of Rs. 2863 Lakhs (for the year 2021-2030) has 

been proposed for Occupational Health & safety measures 

& medical examination  

 Details are incorporated in this Final EIA/EMP report. 

Chapter 4 

Para 4.5.10.2 

Pg.232 

35) Public health implications of the Project 

and related activities for the population in 

the impact zone should be systematically 

evaluated and the proposed remedial 

measures should be detailed along with 

budgetary allocations. 

Public health implications of the project and related 

activities for the population in the impact zone have been 

evaluated and common prevailing diseases in the area 

were identified. 

Budget is allocated as per the issues raised during public 

hearing and as per MoEF&CC OM dated 30.09.2020 & 

20.10.2020. 

Chapter 4 

Para 4.5.7.5 

Pg.215 

 

Chapter - 7 

Para 7.2.3  

Pg. 242 

36) Measures of socio economic significance 

and influence to the local community 

proposed to be provided by the Project 

Proponent should be indicated. As far as 

possible, quantitative dimensions may be 

As per MoEF&CC OM dated 30.09.2020 & 20.10.2020, PP 

has allocated funds for the development of nearby areas 

on the basis of the issues raised during Public Hearing. 

Chapter - 7 

Para 7.2.3  

Pg. 242 
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given with time frames for 

implementation 

37) Detailed environmental management plan 

(EMP) to mitigate the environmental 

impacts which, should inter-alia include 

the impacts of change of land use, loss of 

agricultural and grazing land, if any, 

occupational health  impacts besides other 

impacts specific to the proposed Project. 

Detailed Environmental Management Plan and 

occupational health impacts for the proposed Mining 

Project has been incorporated in this Final EIA/EMP 

Report. 

 

Chapter 10 

 

38) Public Hearing points raised and 

commitment of the Project Proponent on 

the same along with time bound Action 

Plan with budgetary provisions to 

implement the same should be provided 

and also incorporated in the final EIA/EMP 

Report of the Project. 

Public Hearing points raised and commitment of the 

Project Proponent on the same along with time bound 

Action Plan with budgetary provisions to implement the 

same has been incorporated in this Final EIA/EMP Report 

Chapter - 7 

Para 7.2.3  

Pg. 242 

 

Annexure - 22 

39) Details of litigation pending against the 

project, if any, with direction /order 

passed by any Court of Law against the 

Project should be given. 

No Litigation pending against the court.  

40) The cost of the Project (capital cost and 

recurring cost) as well as the cost towards 

implementation of EMP should be clearly 

spelt out. 

Capital Cost of the Project: Rs. 1250 Crores /- 

Capital Cost for EMP: Rs. 120 Crores /- 

Recurring Cost for EMP: Rs. 400 Lacs/annum  

Chapter 10 

Table 10.2 

Pg.300 

41) General Points 

a. All documents to be properly referenced 

with index and continuous page 

numbering. 

Complied with   

b. Where data are presented in the Report 

especially in Tables, the period in which 

the data were collected and the sources 

should be indicated 

Complied with  

c. Where the documents provided are in a 

language other than English, an English 

translation should be provided. 

Complied with  

d. The Questionnaire for environmental 

appraisal of mining projects as devised 

earlier by the Ministry shall also be filled 

Questionnaire for environmental appraisal of mining 

projects will be submitted with Final EIA/EMP report. 
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and submitted 

e. While preparing the EIA report, the 

instructions for the Proponents and 

instructions for the Consultants issued by 

MoEF&CC vide O.M. No. J-11013/41/2006-

IA.II(I) dated 4th August, 2009, which are 

available on the website of this Ministry, 

should be followed. 

Instructions issued by MoEF vide O.M. No. J-11013/41/2006-

IA.II (I) dated 4th August, 2009, have been followed. 

 

f. Changes, if any made in the basic scope 

and project parameters (as submitted in 

Form-I and the PFR for securing the TOR) 

should be brought to the attention of 

MoEF&CC with reasons for such changes 

and permission should be sought, as the 

TOR may also have to be altered. Post 

Public Hearing changes in structure and 

content of the draft EIA/EMP (other than 

modifications arising out of the P.H. 

process) will entail conducting the PH 

again with the revised documentation 

Noted and Complied with  

g. As per the circular no. J-11011/618/2010-

IA.II(I) dated 30.5.2012, certified report of 

the status of compliance of the conditions 

stipulated in the environment clearance 

for the existing operations of the project, 

should be obtained from the Regional 

Office of Ministry of Environment, Forest 

and Climate Change, as may be applicable. 

Noted and Complied with  

42) The EIA report should also include (i) 

surface plan of the area indicating 

contours of main topographic features, 

drainage and mining area, (ii) geological 

maps and sections and (iii) sections of the 

mine pit and external dumps, if any, clearly 

showing the land features of the adjoining 

area. 

Surface plan of the area indicating contours of main 

topographic features, drainage and mining area are 

enclosed with this Final EIA/EMP Report.  

Annexure 21 (a) 

 

43) The prescribed TOR would be valid for a 

period of four years for submission of the 

Geological plan and sections of the mine and external 

dumps showing the land features of the adjoining area are 

Annexure - 21 (b) 
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EIAIEMP report, as per the O.M.  No. J-

11013/41/2006-1A. II (I) dated 29.08.2017   

and as per the notification S.O.  751(E) 17th 

February, 2020. The instant TOR is valid  

up to four  years  from  the date  of issue 

of the ToR. 

enclosed with this Final EIA/EMP Report  

43) After  preparing  the  draft  EIA  (as per the  

generic structure prescribed in Appendix- 

III of the EIA Notification,   2006)covering 

the above mentioned issues, the 

proponent will get the public hearing 

conducted and take further  necessary 

action for obtaining environmental 

clearance in accordance  with the 

procedure prescribed  under the EIA 

Notification, 2006. 

Noted  
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   CHAPTER-1 

INTRODUCTION 

1.1 PURPOSE OF THE REPORT 

M/s. Hindustan Zinc Limited has proposed Expansion of Zawar Group of Underground Lead-Zinc Mines 

from 4.8 Million TPA to 6.5 Million TPA Ore Production with Total excavation of 7.78 Million TPA 

including Waste Rock 1.28 Million TPA and Beneficiation from 4.8 MTPA to 7.3 MTPA (M.L. Area- 3620 

ha; ML No.03/89) at Village: Zawar, Tehsil: Girwa & Sarada, District: Udaipur, Rajasthan. 

In accordance with the EIA Notification -2006 & subsequent amendments, Terms of Reference (ToR) 

was granted by MoEF&CC, New Delhi vide letter no J-11015/259/2012-IA-II (M) dated 08th September, 

2021. 

This report has been prepared with reference to the ToR issued by MoEF&CC, New Delhi to carry out 

the Environmental Impact Assessment study for the proposed expansion in Ore Production Capacity 

from 4.8 Million TPA to 6.5 Million TPA and Beneficiation from 4.8 MTPA to 7.3 MTPA at Village- Zawar, 

Tehsil: Girwa & Sarada, District: Udaipur, Rajasthan by M/s. Hindustan Zinc Limited. 

The baseline data for the environmental studies has been collected during Summer Season (March to 

May, 2021) and Summer Season (March to May, 2024) 

The main purpose of this report is to provide a coherent statement after analyzing all significant 

impact of the proposed mining project and measures that should be taken to eliminate and mitigate 

them. It contains essential information for:  

 The proponent to implement the proposal in an environmentally and socially responsible way; 

 The responsible authority to make an informed decision on the proposal, including the terms and 

conditions that must be attached to an approval or authorization; and  

 The public to understand the proposal and its likely impacts on people and the environment. 

1.2 IDENTIFICATION OF PROJECT & PROJECT PROPONENT 

1.2.1 IDENTIFICATION OF THE PROJECT 

A. PROJECT DESCRIPTION  

M/s. Hindustan Zinc Limited has proposed Expansion of Zawar Group of Underground Lead-Zinc 

Mines from 4.8 Million TPA to 6.5 Million TPA Ore Production with Total excavation of 7.78 Million 

TPA including Waste Rock 1.28 Million TPA and Beneficiation from 4.8 MTPA to 7.3 MTPA (M.L. 

Area- 3620 ha; ML No.03/89) at Village: Zawar, Tehsil: Girwa & Sarada, District: Udaipur, Rajasthan. 

The Zawar group of Mines is divided in 2 Blocks: Block 1 and 3 for systematic and scientific 

development of Deposit.  
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S. No Blocks Area (in Ha) 

1. Block-1 3172  

2. Block-3 448 

 Total Area (Zawar Mine) 3620 

Zawar has 4 operating mines in Block-1 and Bara deposit which falls in Block-3 requires further 

exploration before starting of mining activity. 

The details of 4 operating mine in Block-I are as follows: 

S. No Blocks Name of Mines Tehsil Area (in Ha) 

1. 

Block-1 

Mochia Lead Zinc Mine Sarada 157 ha 

2. Balaria Lead Zinc Mine Sarada 103 Ha 

3. Zawarmala Lead Zinc Mine Girwa 118 Ha 

4. Baroi Lead Zinc Mine Girwa 284 ha 

B. SCREENING CATEGORY 

As per EIA Notification dated 14th September, 2006 as amended from time to time, the project 

falls under Category “A”, Project or Activity 1(a) – 3” and Project or Activity 2 (b) - 3 for “Mineral 

Beneficiation.” 

C. MINING LEASE STATUS 

 Original Mining Lease was granted by Rajpramukh, Rajasthan in favour of Metal Corporation 

of India over an area of 5178 ha in five blocks 1, 1A, 2, 3 & 4 on 18th August 1950 (Validity: 

01.04.1950 to 01.04.1970) 

 1st Renewal (Validity: 01.04.1970 to 29.03.1990): The Govt. of Rajasthan granted 1st renewal of 

Mining Lease in favor of M/s. Hindustan Zinc Limited vide letter no. F.2(4)/Khanij/70 dated 

13.03.1973 & Memorandum no. ME/UD/C.C.III/F.1(4)(27)69/198 dated 16.01.1975.  

 2nd Renewal (Validity: 30.03.1990 to 29.03.2000): The Govt. of Rajasthan granted 2nd renewal 

of Mining Lease to M/s. Hindustan Zinc Limited vide letter no. i-12/26/Khanij-2/90 dated 

20.10.1992. 

 Due to low mineralization potential, HZL opted for reduction of lease hold area from 5178 to 

3620 ha, by surrendering an area of 1558 Ha vide letter dated 03.08.1999. (Validity: 30.03.2000 

to 29.03.2010)   

 HZL entered into an agreement with Govt of Rajasthan on 25.04.2000 on renewal of leasehold 

of 5178 ha from 30.03.1990 to 05.01.2000 & 3620 ha for the period from 06.01.2000 to 

29.03.2010. 

 Dept. of Mines & Geology, Govt. of Rajasthan extended the lease validity till 31.03.2030 as per 

Section 8A (5) of MMRD (Amendment) Ordinance 2015 vide letter no. Kh/Udai/CC-

3/Pr/Sarada/323/08/3856 dated 26.02.2015 & Supplementary Lease Deed was executed on 

06.07.2016. 

Copy of lease documents is enclosed as Annexure 1. 



Expansion of Zawar Group of Underground Lead- Zinc Mines from 4.8 Million TPA to 6.5 Million TPA Ore Production with Total 

Excavation: 7.78 Million TPA including Waste rock 1.28 MTPA and Beneficiation from 4.8 Million TPA to 7.3 Million TPA within ML Area of 

3620 ha (ML No.03/89) at Villages- Zawar, Kodiya Khet, Nayakheda, Rawa, Tidi, Udiyakheda, Barothi Bhaldia, Bara, Chanawada, Dhavadi 

Talai, Kanpur, Newa Talai, Padla, Parsad, Krishnapura, Singhatwara , Tehsil: Girwa and Sarada, District- Udaipur, Rajasthan by M/s 

Hindustan Zinc Ltd. 

 

Chapter 1 of Final EIA/EMP Report 

 

 

 M/s. Hindustan Zinc Ltd. 33 J.M. EnviroNet Pvt. Ltd. 

D. STATUS OF APPROVAL OF MINING PLAN/SCHEME OF MINING/REVIEW OF MINING PLAN 

The Modified Mining plan along with Progressive Mine Closure Plan in respect of Zawar Group of 

Mines Mining Lease for Lead-zinc and Silver mineral near village Zawar, Tehsil Sarada & Girwa, 

District, Udaipur over an area of 3620 Ha has been approved by IBM, Ajmer vide letter no: S.no. 

584 (4) (3) (1868)/ 2021 – Sh.Khani- Ajam dated 15.07.2021 (Valid till 2024 – 2025). Copy of Mining 

Plan Approval Letter is enclosed as Annexure 2. 

E. EXISTING ENVIRONMENTAL CLEARANCES AND CONSENTS: 

S. No Particular Letter No & Date Ref 

Existing Environmental Clearances (EC) 

1. Environment clearance for enhancement of 

production capacity from 1.2 to 1.5 MTPA ore 

production and beneficiation was granted. 

11015/289/2008-IA. II (M), dated 

30.10.2009 

Annexure 

3a 

2. Environment clearance for enhancement of Ore 

production capacity from 1.5 MTPA to 4.0 MTPA 

and ore beneficiation from 1.5 MTPA to 4.0 MTPA 

was granted in favor of Hindustan Zinc Limited 

11015/259/2012-IA. II (M), dated 

05.01.2017 

Annexure3b 

3. Environment clearance under Para 7 (ii) for 

expansion in Zinc Ore from 4.0 to 4.8 MTPA and 

expansion in beneficiation plant from 4.0 to 4.8 

million TPA  

11015/259/2012-IA. II (M), dated 

16.10.2020 

Annexure3c 

Certified Compliance of Existing EC 

4. EC compliance Report (4.0 MTPA) has been 

certified from Regional Office (Monitored by IRO 

on 07.08.2024) 

IV/ENV/R/Mine-484/794/2008/814 

dated 10.08.2024 

Annexure 4 

Forest Clearances (FC) 

5. Clearance for diversification of forest land was 

granted by MoEF for the Forest area of 1537.91 Ha 

including 114.94 Ha for surface use. 

F. No. 8-1/97-FC dated 

15/16.06.1998 

Annexure5a 

6. Renewal of the forest diversion for the Forest area 

of 1537.91 Ha including 114.94 Ha for surface use 

was granted. 

F. No. 8-1/1997-FC dated 23.01.2015 Annexure5b 

7. Application for forest diversion for additional 

surface rights use for 68.95 ha of forest land 

Proposal no. 

FP/RJ/MIN/25404/2017 dated: 

16.05.2017 

Annexure 6 

Existing Consent to Establish 

8. CTE for 4.8 MTPA of Lead Zinc Ore Mining F(Mines)/Udaipur 

(Sarada)/53(1)/2016-2017/4486 -

4490; dated 12.01.2021 (Valid till 

Annexure 7 
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31/12/2022) 

9. CTE for 4.80 MTPA of Beneficiation of Lead Zinc 

Ore  

F(HDF)/Udaipur (Sarada)/1(1)/2020-

2021/4882-4884; Date:29.01.2021 

(Valid Till 31.12.2025) 

Existing Consent to Operate 

10. CTO for 4.8 Million TPA of Lead Zinc Ore 

Production by RSPCB 

F(Mines)/ Udaipur 

(Sarada)/53(1)/2016-2017/5003-

5007; dated: 20.12.2022 (Valid till 

31.12.2027) 

Annexure8a 

11. CTO for 4.8 Million TPA Lead Zinc ore beneficiation 

by RSPCB 

F(HDF)/ Udaipur 

(Sarada)/1(1)/2020-2021/5368-5370; 

dated 28.12.2022 (Valid Till 

31.12.2027) 

Annexure8b 

F. CGWA PERMISSION 

Ground water intersected during mining activities shall be dewatered and recycled for process use 

etc. and NOC regarding the same has been obtained from CGWA for Mochia, Balaria, Baroi and 

Zawarmala on 18.07.2024, 18.07.2024, 11.03.2024 and 17.07.2023 respectively. All the NOCs are valid 

up to 10.12.2024. Copy of all the NOCs are enclosed as Annexure 9. 

G. STATUS OF PROPOSED EXPANSION PROJECT FOR ENVIRONMENT CLEARANCE 

The chronology of the project activities undertaken so far with respect to the process of getting 

Environment clearance are as given in the table below- 

Table-1.1 

Status of proposal for Environment clearance 

S. No. Project Activity Date/Duration 

1. Baseline monitoring & data collection  
Summer Season (March to May 2021) 

& (March to May, 2024) 

2. Application (For ToR) submitted to MoEFCC 31.07.2021 

3. 
Technical Presentation (for ToR) held before 35th EAC 

(Non - Coal Mining) 
16.08.2021 

4. ToR Letter issued by MoEF&CC, New Delhi 08.09.2021 

5. Conduction of public hearing 22.12.2021 

6. PH proceeding forwarded by SPCB to MoEFCC 12.01.2022 

1.2.2 INTRODUCTION OF PROJECT PROPONENT 

 HZL is globally one of the largest Lead-Zinc integrated producer & a leading producer of Silver 

with 50+ years of experience. 

 Ranked “1st in Asia-Pacific region and 7th globally” in ESG by the Dow Jones Sustainability Index 

(DJSI) 2020 in the Metals & Mining Sector. 
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 Reserves & Resources of about 447 million Tons as on 01.04.2021 with +25 years mine life  

 EC Capacities-Ore Production- 20.15 MTPA, Zinc metal- 9.59 lakh TPA, Lead metal- 2.20 lakh TPA, 

and Silver- 979 TPA. 

 Captive Thermal Power generation 514 MW, Waste heat power 35 MW, Wind power 274 MW and 

Solar PV-40 MW 

 Emission Reduction of 5, 51,695 TPA CO2. 

 Total Exchequer to Government during 2020-21 was ₹ 15,008 crores, including Royalty, Taxes & 

Dividends. 

 60 MLD Sewage Treatment Plant at Udaipur in PPP model on DBOT basis. 

 Enhancing quality of life and economic wellbeing of the communities around our operations, 

mainly NANDGHAR, SAKHI, KHUSHI programs, reaching over 7 lakh people spread over 184 

villages across Rajasthan. HZL Contributed Rs. 214 Crores in FY 2020-21 towards Corporate Social 

Responsibility. 

1.3 BRIEF DESCRIPTION OF NATURE, SIZE, LOCATION OF THE PROJECT AND ITS IMPORTANCE TO THE 

COUNTRY, REGION 

1.3.1 BRIEF DESCRIPTION OF NATURE, SIZE & LOCATION OF PROJECT 

The brief description of the nature, size and location of the project has been given in table below: 

TABLE -1.2 

Brief description of the project 

S. No. Particulars Details 

A. Nature of the Project Lead-Zinc Underground Mining 

B. Size of the Project 

1. Mining Lease area  3620 ha 

2. Proposed Production   Ore Production Capacity :4.8Million TPA to 6.5 Million TPA 

 Waste Rock: 1.28 Million TPA  

 Total excavation of 7.78 Million TPA 

 Beneficiation from 4.8 MTPA to 7.3 MTPA 

C. Location Details  

1. Tehsils Girwa Sarada 

2. Villages Zawar Bhaldia 

Kodiya Khet Bara 

Nayakheda Chanawada 

Rawa DhavadiTalai 

Tidi Kanpur 

Udiyakheda NewaTalai 

 Padla 

Parsad 

Krishnapura 
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S. No. Particulars Details 

Singhatwara 

3. District Udaipur 

4. State Rajasthan 

5. Toposheet No. 45 H/11, 45 H/12, 45 H/15 & 45 H/16 

6. Geographical coordinates 
Block 1 

Latitude 24019’0.3” to 24022’51.59” N 

Longitude 730 40’23.24” to 730 45’12.24” E 

Block 3 
Latitude 24014’43.66” to 24016’30.81” N 

Longitude 730 41’47.03” to 730 43’6.58” E 

1.3.2 PROJECT IMPORTANCE TO THE COUNTRY AND REGION 

 Zinc is a very versatile non-ferrous metal. Zinc’s different applications rank it as the 4th most 

common metal in use after iron, aluminum and copper. It is evident that the consumption is 

increasing and there is a gap between the demand and supply. 

 The present production capacities of Zinc in India are sufficient to meet the domestic 

requirements. However, the demand for zinc in India is expected to grow at a rate of 8-10% per 

annum nearly twice the rate at which global demand is tipped to grow which makes it viable for 

the expansion of the zinc production capacities. 

 As India is a developing economy, overall zinc consumption is forecast to continue to increase in 

India due to the development of large infrastructure, and the strengthening of their middle class 

(and subsequent improved purchasing power). 

 It is expected to grow at similar rates due to primary demand of zinc in galvanizing steel which 

protects the steel from corrosion. Other major uses for zinc include its utility in brass and bronze 

among many alloys; die casting, batteries, chemical compounds such as paint, ceramics and 

pharmaceuticals etc. 

 Exploiting this Lead-Zinc deposit is critically important for the country's long-term economic 

growth. By expansion of mining and beneficiation, HZL will provide the country with increased 

Government earnings and revenues, transform the region's economy from predominantly 

agricultural to significantly industrial, and accelerate the pace of industrial development in the 

region. 

1.4 SCOPE OF THE STUDY 

Scope of this study covers all the points given in the Terms of References (ToR) prescribed by 

MoEF&CC, vide letter no J-11015/259/2012-IA-II (M) dated 08th September, 2021 as given in page no. 1-14 

of this report. 

The data generated from various studies for EIA/EMP are presented and discussed in following 

chapters of this report prepared as per Appendix-III of the EIA Notification, 2006. 

Chapter Description 

Chapter-1  Introduction 
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CHAPTER-2 

PROJECT DESCRIPTION 

2.1 TYPE OF THE PROJECT 

M/s. Hindustan Zinc Limited has proposed Expansion of Zawar Group of Underground Lead-Zinc Mines 

from 4.8 Million TPA to 6.5 Million TPA Ore Production with Total excavation of 7.78 Million TPA 

including Waste Rock 1.28 MTPA and Beneficiation from 4.8 MTPA to 7.3 MTPA (M.L. Area- 3620 ha; ML 

No.03/89) at Villages- Zawar, Kodiya Khet, Nayakheda, Rawa, Tidi, Udiyakheda, Barothi Bhaldia, Bara, 

Chanawada, Dhavadi Talai, Kanpur, Newa Talai, Padla, Parsad, Krishnapura, Singhatwara, Tehsil: Girwa 

& Sarada, District: Udaipur, Rajasthan. 

As per EIA Notification dated 14th September, 2006 and subsequent amendments, the project falls 

under Category “A”, Project or Activity 1(a) – 3 mining of minerals and Project or Activity 2 (b) - 3 for 

“Mineral Beneficiation.” 

2.2 NEED FOR THE PROJECT  

Global zinc & lead consumption is expected to grow steadily by 4-5 % per annum in coming years which 

needs to be met by higher mine & smelter output. As India is one of the fastest growing economies in 

the world, adequate support from metal sector is essential to support & sustain infrastructure 

development & growth. Galvanized iron products play key role in infrastructure development and 

therefore the requirement of zinc metal is essential.  

Zinc is a very versatile non-ferrous metal. Zinc’s different applications rank it as the 4th most common 

metal in use after iron, aluminum and copper. Zinc consumption is forecast to grow at a compound 

average annual rate of ~2% p.a. globally in FY2021-2030. Global zinc consumption is projected to grow to 

20 Mt in 2035 representing average annual increase of 0.28 Mt. 

Demand Supply Gap 

In the aftermath of the financial crisis of 2008-2009, the Indian economy lost momentum. Growth in 

industrial production slowed from an average of 7.9% during 2000-2008 to 3.9% over the period 2010-

2015. The domestic refined zinc supply & demand is given in Table - 2.1. 

Table - 2.1 

DOMESTIC REFINED ZINC SUPPLY & DEMAND (KT ZN) 

Year 2016 2017 2018 2019 2020 2025 

Demand (kt) 699 844 833 828 824 827 

Supply (kt) 643 838 811 849 837 837 

  Source: Wood Mackenzie Long Term Outlook 
 

Import Vs Indigenous Production 

The present production capacities of zinc in India are sufficient to meet the domestic requirements. 

However, the demand for zinc in India is expected to grow at a 7.1% which makes it viable for the 
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expansion of the zinc production capacities. Further, the deficit in international market during the 

upcoming years provides opportunity for export. 

Export Possibility 

Indian exports majorly catered to south east asian and african nations. In India, since Hindustan Zinc is 

the largest producer of primary zinc, export of zinc is highly feasible and shall bring value addition. 

Domestic/Export Market 

Zinc having found primary application in galvanization, a range of galvanized products are produced to 

meet various Industrial and consumer demands. Galvanized sheets (corrugated and plain), galvanized 

pipes, galvanized structure, galvanized sheet, galvanized wires are used for various applications.  

Galvanizing segment accounts for 68% share of the overall zinc demand in India while non-galvanizing 

accounts for 32 % share. Among the major customer segments, galvanized sheets accounts for major 

share of the zinc consumption followed by structure and alloys.  

The following chart (Figure-1.1) explains the demand for zinc in India and its segment wise break-up India 

has the potential for exporting zinc profitably as global zinc demand continues to be high & driven 

mainly by galvanizing sector in the emerging of Asia and Africa. The reported increase in Chinese 

manufacturing activities and US automotive sales along with emerging signs of stability in Europe’s 

manufacturing and services sector are expected to support zinc demand. 

 

Figure 2.1 Demand for Zinc in India and its segment wise break-up India 

2.3 LOCATION OF THE PROJECT 

The mine site is located at Villages Zawar, Kodiya Khet, Nayakheda, Rawa, Tidi, Udiyakheda, Barothi 

Bhaldia, Bara, Chanawada, Dhavadi Talai, Kanpur, Newa Talai, Padla, Parsad, Krishnapura, Singhatwara, 

Tehsil – Girwa & Sarada, District- Udaipur (Rajasthan). 

The maps showing general location, specific location (Mine Lease boundary) along with geographical 

coordinates, and geology & geomorphology of the mine site is given on the following pages. 

2.3.1 LOCATION MAP (GENERAL AND SPECIFIC) 

The map showing general as well as specific location of the mine site is as given below- 
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Figure 2.2: Location map (Showing general as well as specific location of the ML area)
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2.3.2 SHOWING GEOLOGY AND GEOMORPHOLOGY OF THE MINE SITE WITH COORDINATES 

 

Figure 2.3 (a): Map showing Geology and Geomorphology of the Mine Site (Block-I) with Geographical Extents 



Expansion of Zawar Group of Underground Lead- Zinc Mines from 4.8 Million TPA to 6.5 Million TPA Ore Production with Total Excavation: 7.78 Million TPA including Waste rock 1.28 MTPA 

and Beneficiation from 4.8 Million TPA to 7.3 Million TPA within ML Area of 3620 ha (ML No. 03/89) at Villages- Zawar, Kodiya Khet, Nayakheda, Rawa, Tidi, Udiyakheda, Barothi Bhaldia, 

Bara, Chanawada, Dhavadi Talai, Kanpur, Newa Talai, Padla, Parsad, Krishnapura, Singhatwara, Tehsil: Girwa and Sarada, District- Udaipur, Rajasthan by M/s Hindustan Zinc Ltd.  

Chapter 2 of Final EIA/EMP Report 
 

M/s. Hindustan Zinc Limited  42 J.M. EnviroNet Pvt. Ltd. 

Sensitivity: Internal (C3) 

 
 

Figure 2.3 (b): Map showing Geology and Geomorphology of the Mine Site (Block-III) with Geographical Extents 
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2.3.3 PROJECT SITE LAYOUT 

A. LAND DETAILS 

The mining activities are being and will be carried out within the mining lease area of 3620 ha. Out of 

3620 ha, 2082.09 Ha is non-forest land and 1537.91 ha is forest land. Khasra Map along with Khasra 

Details is enclosed as Annexure 1. 

Block Mines Forest (Ha) Non-Forest Land (Ha) Total (Ha) 

Block-I Mochia, Balaria, Zawarmala & Baroi 1537.91 1634.09 3172 

Block-III Bara - 448 448 

Total  1537.91 2082.09 3620 

 

 
Figure 2.4: KML showing the 4 operating Mines in Block-I 

Clearance for diversification of forest land was granted by MoEF for the Forest area of 1537.91 Ha 

including 114.94 Ha for surface use F.No. 8-1/97-FC Dated 15/16.06.1998. Renewal of the forest diversion 

was granted. F.No. 8 1/1997-FC Dated 23.01.2015. (Annexure 5a). Land use of 114.94 ha area is given 

below: 

S. No Area (ha) Land Use* 

1. 8.55 Mochia Mine central Block surface Infrastructure 

2. 12.50 West Mochia Mine, Surface Facilities 

3. 64.86 Tailing Dam 

4. 4.27 North Baroi Mine Surface facilities 
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5. 5.824 Baroi Mine Surface facilities 

6. 18.94 Zawarmala Mine Surface facilities, Rani Khan & Pratap Khan 

Total 114.94  

Application for forest diversion for additional surface rights for 68.95 ha of forest land for various 

purposes was submitted vide Proposal No FP/RJ/MIN/25404/2017 dated: 16.05.2017 as per below but 

due to non-availability of forest clearance for the said area, the entity of Proposed Ore Beneficiation 

Plant and New Tailing Storage Facility is proposed in Govt Barren land in place of forest land. 

Comparison of proposed infrastructure during ToR and as proposed now is given below: 

S. No. Proposed Infrastructure 

Proposal during 

ToR 

[Forest Area (Ha)] 

Proposal at present 

[Govt Barren Land (Ha)] 

1. Proposed Ore Beneficiation Plant 14.36 9.90 

2. New Tailing Storage Facility 29.87 25.10 

3. Proposed Mine Surface Infrastructure 5.94 0.00 

4. Expansion of Existing Tailing Storage Facility 18.78 0.00 

Total Area 68.95 35.00 

As per final Notification of Jaisamand Wildlife sanctuary published on 06.08.2020, ESZ is about 3.180 km 

and Sanctuary is about 10.80 km from the mine site. Certificate for the same has been obtained from 

Deputy Conservator of Forest (Wildlife) vide letter No F 9(10 km-469) survey/DCF/WL/2023-24/6405 

dated 14.08.2023. Copy of the same is enclosed as Annexure 10 (a) with this Final EIA/EMP Report.  

This is an operating mine and expansion in Ore production capacity is proposed within existing mining 

lease area. Therefore, no additional land will be required other than surface right for forest land as 

mentioned above. 

Existing features of the lease area: 

S. No Particulars Location Details 

1.  Habitations  Within Mining Lease area Habitation of Villages: Zawar, Ram Nagar, 

Prem Nagar, Balaria  

Residential Colony for Housing 1828 families 

by Zawar group of Mines.  

2.  Railway 

Station  

Station: 

24°21'29.75"N to 73°43'53.43"E 

Zawar Railway Station and part of its railway 

track (~ 3.5 m) lies in the NE direction of core 

zone.  
Rail line runs from: 

24°22'7.94"N to 73°44'23.63"E 

Rail line runs till: 

24°20'46.41"N to 73°44'31.15"E 

3.  River/Nallah/ 

Pond  

Entry: 24°20'40.47"N to          

73°40'25.78"E 

Tiri Nadi enters the lease area from West 

direction and exist the lease area in East 

direction.  

Pond present within ML Area 
Exit: 24°20'40.82"N to 73°44'24.05"E 



Expansion of Zawar Group of Underground Lead- Zinc Mines from 4.8 Million TPA to 6.5 Million TPA Ore Production with Total 

Excavation: 7.78 Million TPA including Waste rock 1.28 MTPA and Beneficiation from 4.8 Million TPA to 7.3 Million TPA within ML Area 

of 3620 ha (ML No. 03/89) at Villages- Zawar, Kodiya Khet, Nayakheda, Rawa, Tidi, Udiyakheda, Barothi Bhaldia, Bara, Chanawada, 

Dhavadi Talai, Kanpur, Newa Talai, Padla, Parsad, Krishnapura, Singhatwara, Tehsil: Girwa and Sarada, District- Udaipur, Rajasthan by 

M/s Hindustan Zinc Ltd. 

 

Chapter 2 of Final EIA/EMP Report 
 

 

Sensitivity: Internal (C3) 

S. No Particulars Location Details 

4.  Road/NH-48  NH-48 runs from: 

24°19'22.82"N to 73°40'23.27"E 

Many Public Road and Haul roads are 

present within ML Area. 

A part of NH- 48 (~0.7 Km) passes the Block-

I in the SW direction of ML Area and it also 

passes through Block-III (~2.5 Km). 

NH-48 runs till: 

24°19'1.92"N to 73°40'35.06"E 

5.  Electric Line  - HTL & LTL present within ML Area  

6.  Schools  Primary School: 

24°20'56.25"N to 73°44'7.93"E 

Primary school by Zawar Group of mines and 

other schools Swami Vivekanand high 

school and Govt Girls School are present 

within Mine area in the eastern area of ML.  
Govt. Girls School: 

24°20'52.78"N to 73°44'12.76"E 

Swami Vivekanand high school: 

24°21'3.00"N to 73°44'37.62"E 

7.  Hospital  24°21'16.13"N to 73°43'44.28"E A hospital by Zawar Mines present within 

Lease Area.  

8.  Temples  Zawarmata: 

24°20'41.79"N to 73°41'0.97"E 

Zawarmata and Ramnath Temple present in 

the SSE part of the ML Area.  

Shiv Temple: 

24°20'38.57"N to 73°41'3.51"E 

         Ghatrod Ji Temple: 

24°20'41.91"N to 73°41'17.81"E 

Ganesh Temple: 

24°21'43.53"N to 73°42'6.45"E 



Expansion of Zawar Group of Underground Lead- Zinc Mines from 4.8 Million TPA to 6.5 Million TPA Ore Production with Total 

Excavation: 7.78 Million TPA including Waste rock 1.28 MTPA and Beneficiation from 4.8 Million TPA to 7.3 Million TPA within ML Area 

of 3620 ha (ML No. 03/89) at Villages- Zawar, Kodiya Khet, Nayakheda, Rawa, Tidi, Udiyakheda, Barothi Bhaldia, Bara, Chanawada, 

Dhavadi Talai, Kanpur, Newa Talai, Padla, Parsad, Krishnapura, Singhatwara, Tehsil: Girwa and Sarada, District- Udaipur, Rajasthan by 

M/s Hindustan Zinc Ltd. 

 

Chapter 2 of Final EIA/EMP Report 
 

 

Sensitivity: Internal (C3) 

 
Figure 2.5: KML showing the existing site features within the lease area  

Existing Industrial infrastructure of Zawar Mines 

1. Captive Power plant 24°21'3.42"N 

73°44'50.29"E 

Captive Power Plant (CPP) of 90MW is present at 

Eastern side of ML Area.  

2. Dry Tailing Plant 24°20'52.53"N 

73°42'40.70"E 

Dry Tailing Plant (DTP) is present in the centre of ML 

Area near TSF 2  

3. Tailing Storage 

Facility 

TSF-1: 

24°21'26.82"N 

73°43'24.61"E 

2 TSF are present within ML Area. “out of which TSF-1 

present in Northern direction is the old one that has 

been rehabilitated. 

TSF2: 

24°20'38.44"N 

73°42'44.66"E 
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4. MILL Mill-1: 

24°21'47.00"N 

73°43'9.09"E 

Mill-1 & 2 are present near the Mochia Mine. 

Mill-2: 

24°21'48.82"N 

73°43'27.57"E 

5. Hydro-fill plant & 

Paste fill plant 

Hydro-fill Plant: 

24°21'49.71"N 

73°42'29.58"E 

Hydro fill & Paste fill plant are present within ML Area 

for backfilling of voids and are major part of 

Subsidence Management. 

Hydrofill is present at Mochia Mine. 

Pastefill Plant is present at Zawarmala Mine. 

 

Paste-fill plant: 

24°20'0.05"N 

73°41'20.91"E 

 

Figure 2.6: KML showing the industrial infrastructure within the lease area  
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2.4 PROJECT SITE PHOTOGRAPHS 

  
View of Mochia entry View of Balaria entry 

  
View of Baroi entry View of Zawarmala 

Source: ToR Presentation 

Figure 2.7: Photographs of Mine Site 
 

2.5 SIZE OR MAGNITUDE OF OPERATION 

S. No. Project Activity Existing Additional Total 

1. 
Production 

Capacity (MTPA) 

Ore Production 4.8 1.7 6.5 

Waste Rock 1.2 0.08 1.28 

Total Excavation - - 7.78 

2. 

Capacity of 

Beneficiation 

Plant (Mill) 

Mill Existing Additional Total 

Mill-1 2.8 MTPA - 2.8 MTPA 

Mill 2 2.0 MTPA 0.5 MTPA 

(Debottlenecking) 

2.5 MTPA 

Mill-3 

(Proposed) 

- 2.0 MTPA 2.0 MTPA 

  Total 4.8 MTPA 2.5 MTPA 7.3 MTPA 
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2.5.1 ASSOCIATED ACTIVITIES/ FACILITIES  

The following site services are being/will be provided: - 

S. No Particulars Details 

1. POWER  The power is supplied by coal based 90MW Captive power plant through 

AVVNL grid and distributed to mines & beneficiation plant via various sub-

stations at Zawar Mines.  

 In case of any supply power failure, additional stand by 6MW DG set or 

AVVNL grid shall provide power.  

 The present power requirement is around 33 MW and will be increased to 

around 45MW. 

2. SUBSTATIONS  Substations are constructed in all mines at surface and underground in 

various levels for operating electrical equipment and appliances.  

 The main distribution sub-station has been upgraded to 132 KV (from 33KV) 

along with transmission lines. 

  Various surface & underground substations have been constructed and 

few others are ordered & work is in progress. 

3. WATER  Water supply is being made from Tidi Dam (MoU with State Govt.) through 

pipe line.  

 Tidi dam is Gravity Masonry Dam constructed in 1976 at Amarpura village 

situated approximately 15 kms from Zawar Complex. 

  It has 300 mcft capacity and surplus capacity of water at Tidi dam available 

for the proposed Mine Plan. 

4. COMPRESSOR Compressor are installed at surface for supplying compress air for operating 

pneumatic equipment at all mines. However, requirement started reducing 

with use of electro-hydraulic equipments.  

5. FIRST AID STATION  First Aid Station is being maintained at VTC of Zawar mines is common for 

all mines location. Trained Rescue team is available for dealing with any 

emergency requirement.  

 Mines are also equipped with first aid room having critical facility at surface 

and underground. 

6. WORKSHOP Equipment maintenance facility is constructed for maintaining the equipment 

on Surface and underground. 

7. REST ROOM Mines are having rest rooms at each mine site. 

8. STORE Central store at common location and site store at each mine site maintained 

for facilitating the required material & supply. 

9. COMMUNICATION  Well-connected from Udaipur district by rail & road network and 70km from 

nearest Dabok airport.  
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 Rail line up gradation work is in progress from meter gauge to broad gauge. 

SAP/LAN connectivity is through lease line & VSAT. Post office & Banking 

facility are available at Zawar Mines. 

10. EDUCATION Sr. Secondary / Secondary – One DAV School & two state owned Schools up 

to XII Std. Upper Primary / Primary – 3 State owned & 3 private schools from 

nursery to VIII Standard. 

11. RESIDENTIAL Well-developed colonies having 1600 quarters 

12. MEDICAL 28 bed hospital with outdoor & indoor facility. 

13. ZINC FOOTBALL 

ACADEMY 

Nation level residential football academy with latest technology 

equipments & facility for developing the young talents. 

Source: Approved Modified Mining Plan with PMCP (Pg.167) 

2.6 PROPOSED SCHEDULE FOR APPROVAL AND IMPLEMENTATION 

The mining project with expansion in Ore Production capacity will be implemented after obtaining 

all the statutory clearances and consents from the respective authorities. Proposed schedule for 

approval for the expansion in mining project is given as under:  

2.6.1 APPROVAL 

Table-2.2 

Proposed schedule for approval  

S. No. Activity description Duration*(Months) 

1. Mining plan preparation & approval by IBM Completed 

2. Environment Clearance from MoEF&CC 

Application submission to MoEF&CC Completed 

Grant of ToR Completed 

Baseline Study Conduction (March to May, 2021 & March to May,2024) Completed 

Submission of PH documents to SPCB Completed  

Conducting Public hearing Completed 

Appraisal by MoEF&CC 60 days 

Grant of EC 60 days 

3. CTE from SPCB for the expanded capacity - 

4. CTO from SPCB 30 days from the date of EC 

*Duration has been taken from EIA Notification, 2006 for Environment Clearance. 

2.6.2 IMPLEMENTATION 

Implementation of the proposed expansion of mining project will be in accordance with the existing 

Acts and Rules applicable on mining operations as well as in accordance with any act/rule/guidelines 

issued by Central or State government time to time. The Implementation of the mining project will 
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be as per Modified Mining Plan and Progressive Mine Closure Plan. 

2.7 TECHNOLOGY AND PROCESS DESCRIPTION 

2.7.1 PROJECT REQUIREMENTS  

 The project requirements such as water, power, man-power, machinery with source of supply are 

described in the sections below. 

2.7.1.1 WATER REQUIREMENT 

 Existing water requirement for the project is 14000 KLD. There will be no Additional water 

requirement for the proposed expansion project; therefore the total water requirement after 

expansion will remain the same as 14000 KLD.  

 Water will be sourced from the Tidi Dam and mine seepage. Permission for the same was obtained 

from the Water Source Department, Government of Rajasthan on 17.09.1976. Copy of same is 

enclosed as Annexure 11. Ground water intersected during mining activities shall be dewatered and 

recycled for process use etc. and NOC regarding the same has been obtained from CGWA for 

Mochia, Balaria, Baroi and Zawarmala on 18.07.2024, 18.07.2024, 11.03.2024 and 17.07.2023 

respectively. All the NOCs are valid up to 10.12.2024. Copy of all the NOCs are enclosed as Annexure 

9. 

 The break-up of water requirement with water balance diagram is given below: 

Table: 2.3 

Water Requirements 

S. No Particulars Total (KLD) 

1. Mining 2400 

2. Beneficiation Plant 8600 

3. Domestic Demand 3000 

Total 14000 KLD 

Source: Hindustan Zinc Limited & Modified Mining Plan with PMCP 
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Figure 2.8: Water Balance Diagram 

2.7.1.2 POWER REQUIREMENT 

The existing power requirement for the project is 33 MW. Additional power requirement for 

proposed expansion will be 12 MW. Therefore, Total power requirement after proposed expansion 

will be 45 MW. The source of power is being/will be Captive Power Plant & AVVNL (Ajmer Vidyut 

Vitran Nigam Ltd). 

In case of Emergency, DG set will be used. The existing DG Set requirement is 6.774 MVA. Additional 

6 MVA DG set are proposed. Total DG set of 12.774 MVA are there for emergency. 

Table: 2.4 

Fuel Requirement  

S. 

No 
Fuel Quantity 

Source 

 

Mode of 

transport 

Distance of source from 

project site (In km) 

1. HSD 60 KLD IOCL Ahmedabad/Udaipur/ 

Chittorgarh 

Road ~250 Km 

Steps to be taken for reduction of diesel consumption: 

 Focusing exploration on lower horizon ore so as to minimize hauling distance 

 Idle time monitoring of HEMM through real time Instrumentation and digitalization 

 Improving Fill factor from 88% to 95% by minimizing carry backs/ Improving loading points 

design and illumination 
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 Improving productivities by enabling Business Partners with owner ship model 

 Minimizing lead distance of loaders between mucking & loading point 

 Migration of BEV (Battery Electric Vehicles) to maximum possible extent with technological 

advancements 

 Enhancing hoisting system (shaft) capacities so as to maximize tonnage based on electrical 

energy 

2.7.1.3 MAN POWER REQUIREMENT  

Existing manpower for the project is 3400 persons which will be increased to 4150 after expansion. 

The details of additional Manpower (750) are given below: 

Table: 2.5 

Manpower Requirement 

S. No. Particulars Existing After Expansion 

1.  Mine manager 4 4 

2.  Mining Engineer 164 200 

3.  Geologist 21 30 

4.  Skilled Labour 2733 3358 

5.  Unskilled Labour 478 558 

Grand Total 3400 4150 

           Source: Hindustan Zinc Limited 

Table: 2.6 

Manpower Requirement for EMP 

S. No Designation 
No of 

persons 
Responsibility 

1. Mines Manager 4 Responsible for discharging duties as Mines Manager 

as per Mines Act 1952, MMR 1961, Mines Rules 1955, 

MCDR 2017 and various circulars issued by regulatory 

authorities from time to time. 

2. Environmental Manager 1 Ensure that all the applicable environmental 

parameters are regularly monitored and measured as 

per defined interval and reports submitted to the 

concerned regulatory authorities. 

3. Environmental Engineer 3 Checking of emission/ noise levels of mining 

equipment for mid-course correction. 

4. 

Water Champion 1 

Ensures that targets are taken for reducing specific 

water consumption at site and required water saving 

projects are identified and implemented 

5. Energy and Carbon 

Champion 
1 

Ensures that targets are taken for reducing specific 

energy consumption at site and required energy 
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S. No Designation 
No of 

persons 
Responsibility 

saving projects are identified and implemented 

6. Horticulture and 

Plantation Team 
12 

Maintenance of plantation and carrying out regular 

plantation activities and horticulture work 

7. STP operators  6 For operating sewerage treatment plant 

8. Waste management and 

housekeeping team 
20 

Dedicated team for carrying out general 

housekeeping of the area 

Total 48  

Source: Hindustan Zinc Limited 

2.7.1.4 EXTENT OF MECHANIZATION 

The following machinery & equipment is being/will be required for mining operation: 

Table: 2.7 (a) 

Machinery & Equipment for Mining for Mochia Mine 

MOCHIA 

Equipment 
Numbers 

Size /Capacity 
Existing Proposed Total 

LPDT 60T 6 4 10 60T 

LPDT 30T 4  - 4 30T 

LPDT 20T 4  - 4 20T 

LHD 20/21 tonne 3 1 4 17T 

LHD 17 tonne 1  - 1 17T 

LHD 10 tonne 2 6 8 10T 

LHD 6-7 tonne 8 (-6) 2 7T 

Drill Jumbo 11 3 14 45mm 

Electro Hydraulic Drill 4 2 6 64/70/102mm 

Grader 1  - 1 - 

Personnel Carrier 4  - 4 32 Persons 

Seissor Lifter 5  - 5 - 

Charmec 1 2 3 - 

Diesel Bowser 1  - 1 - 

Scaler 1  - 1 - 

Water Sprinkler 1  - 1 - 

Mine Light vehicles (RBO) 2 1 3 5-Seater 

Explosive Carrier  - 1 1 3-4t 

Mine pumps 6 4 10 30 - 400 Head 

Compressor 5  - 5 2500/1000 /500 CFM 

Ventilation fan 3 3 6 30/60/150 m3/sec 
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Table: 2.7(b) 

Machinery & Equipment for Mining for Balaria Mine 

BALARIA 

Equipment 
Numbers Size /Capacity 

Existing Proposed Total 

LPDT 60T  5 5 60T 

LPDT 30T    30T 

LPDT 20T 13 (-2) 11 20T 

LHD 20/21 tonne  3 3 17T 

LHD 17 tonne    17T 

LHD 10 tonne 2 3 5 10T 

LHD 6-7 tonne 9 (-4) 5 7T 

Drill Jumbo 10 2 12 38/45mm 

Electro Hydraulic Drill 4 1 5 64/70/102mm 

Grader  1 1  

Personnel Carrier 2 1 3 32 Persons 

Seissor Lifter 3  3  

Charmec  2 2  

Diesel Bowser 1  1  

Scaler 1  1  

Mine Light vehicles (RBO) 2 1 3 8 

Explosive Carrier 1  1 3-4t 

Mine pumps 12 3 15 100 - 450 Head 

Compressor 4  4 
30-70 m3/min 

&1250LPM,500CFM 

Ventilation fan 3 1 4 135/150 m3/sec 

 
Table: 2.7 (c) 

Machinery & Equipment for Mining for Baroi Mine 

BAROI 

Equipment 
Numbers 

Size /Capacity 
Existing Proposed Total 

LPDT 60 T 4 3 7 60T 

LPDT 30T 2 - 2 30T 

LPDT 20T 8 - 8 20T 

LHD 20/21 T 2 1 3 17T 

LHD 17 T 2 - 2 17T 

LHD 10T 3 1 4 10T 

LHD 6-7 T 8 (-2) 6 7T 
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BAROI 

Jumbo 15 - 15 45mm 

Production Drill Rig 5 1 6 64/70/102 mm 

Grader 1 - 1 - 

Personnel carrier 1 - 1 16-Seater 

Personnel carrier 3 - 3 32-Seater 

Siessor Lifter 4 - 4 - 

Charmec 3 - 3 - 

Diesel Browser 2 - 2 2 KL 

Scaler 1 - 1 - 

Water Sprinkler 1 - 1 - 

Mine Light Vehicles (RBO) 3 - 3 5-Seater 

Explosive Carrier 1 1 2 - 

Mine pumps 10 5 15 100-200 m Head 

Compressor 6 - 6 1000 cfm 

Ventilation Fan 4 1 5 210/420m3/sec 

 
Table: 2.7 (d) 

Machinery & Equipment for Mining for Zawarmala Mine 

ZAWARMALA 

Equipment 
Numbers Size /Capacity 

Existing Proposed Total 

LPDT 20/30t 8 - 8 20T 

LHD 6/7t 4 0 4 6/7T 

LPDT 42/60T 0 2 2 42/60T 

LHD 10/14T 1 2 3 10/14T 

Drill Jumbo 2 1s 3 45mm 

Electro Hydraulic Drill 1 1 2 64/70/102mm 

Explosive Carrier - 2 2 3-4T 

Personal carrier 2 - 2 26-Seater 

Road grader - 1 1 - 

Seissor Lifter 1 1 2 - 

Mine Light vehicles (RBO) 1 1 2 8-Seater 

Mine pumps 2 2 4 200m Head 

Compressor 3 - 3 1000 cfm 

Ventilation fan 2 - 2 150cum/Sec & 70cum/sec 

Exploratory Drilling Rig UCD 40 1 - 1 400m 

Exploratory Drilling Rig UCD 60 1 - 1 600m 
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2.7.2 TECHNOLOGY DESCRIPTION  

2.7.2.1 GEOLOGY OF THE AREA 

Regional Geology 

General:  

Zawar lease area is situated in NW-SE trending hills of Rajasthan and is a type area of Paleo-

Proterozoic age (1700-1800 Million Years). The lithological sequence comprises of meta-

sedimentary rocks overlying a basement (Sarara inlier) contemporary to BGC (Banded Gneissic 

Complex) of Rajasthan. 

The Central & Weastern part of the Udaipur district is occupied by the younger formation of Aralvali 

supergroup & Delhi supergroup of Proterozoic age. Quatermary and recent alluvium overlies most 

of the formations in isolated patches, along river cources and in the shallaow depressions. The 

stratigraphic succession of the district is as follows:  

Age Supergroup Group Lithology 

P
ro

te
ro

zo
ic

 

Delhi Supergroup Gogunda Group 

Calc-schists, gneisses, mica- 

schists, garnetiferous biotite- 

schists, quartzites & migmatites 

Rikhabdeo 

Ultramafic suite 
 

Serpentinite, talc-chlorite-schist, actinolite-

tremoliteschist & asbestos 

Aravalli Supergroup 

Jharol group 
Chlorite-mica schist, calc 

schist & quartzite 

Bari lake group 
Meta volcanics, chlorite schists, amphibolite, quartzite& 

conglomerate 

Udaipur group 
Phyllite, mica schists, meta siltstone, quartzite, dolomite, 

gneisses & migmatites` 

Debari group 
Meta arkose, quartzite, phyllite, dolomitic marble 

&dolomite 

--------------------------------------------unconformity -------------------------------------------- 

A
rc

h
e

an
 

Bhilwara 

Supergroup 
Mangalwar complex 

Migmatites, gneisses, quartzite, felspathic garnet ferrous 

mica schists & para 

Amphibolites 

Local Geology 

Block 1 is a conglomeration of four deposits Mochia, Balaria, Zawarmala & Baroi situated in a 

complexly folded geological structure. All the deposits are hosted in meta-sedimentary sequence 

for base metal mineralization. Host dolomite is flanked by Greywacke, Phyllite on south and 

Phyllite & Quartzite on the north.  Stratigraphically, the rocks of the mine area form part of Mandli, 

Baroi Magra and Zawar formations of Tiri Series in the regional stratigraphical sequence. 

Generalized succession of the deposit is given below: 
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Series Formation Member Litho Unit 

   Quartz and quartz-felspar veins, metadolerite dykes 

--------------------------------------------unconformity -------------------------------------------- 

T
ir

i S
e

ri
e

s 

Zawar 

Formation 

 

Haran Member 

 

Upper Phyllite, Quartzite 

Baroi 

Magra 

Formation 

Mochia Member 

Dolomitic quartzite, pure dolomite, siliceous dolomite 

(Host rock), sub-greywacke (?), argillaceous quartzite and 

interbedded phyllites 

Mandli    

Formation  Greywackes 

Table - 2.8 Salient geological feature of Zawar deposit (Block -1) 

S. No Particulars Mochia Balaria Zawarmala Baroi 

1 Strike Extension 2850 m 2850 m 550 m 2500 m 

2 Rock Type 

Greywacke, 

Phyllites, 

Dolomites, 

Quartzite, Dolerite 

Dyke 

Greywacke, Lower 

Phyllites, Dolomites, 

Carb. Phyllite, 

Dolerite Dyke 

Interbedded 

Quartzite, 

Dolomites, 

Carb. Phyllite 

Greywacke, 

Dolomites, 

Quartzite, 

Phyllites, 

Dolerite Dyke 

3 Attitude of Litho Units E-W/80N 
N40-70W / 80NE / E-

W 80N 

N10W/70E 

N30E/45W 

N40E/50-80NW 

N20E/50-80NW 

4 Host Rock 
Dolomite (Sill. & 

Pure) 

Dolomite (Sill. & 

Pure) 

Dolomite (Sill. & 

Pure) 

Dolomite (Sill. 

& Pure) 

5 No. of Ore Lenses 40 36 4 21 

6 Type of Ore Lenses 

Overlapping veins 

& veinlets / 

disseminations 

Overlapping lenses 

with enechelon 

pattern 

Fracture filling, 

veins and 

dissemination 

along fissility 

planes and 

fractures 

Parallel and 

overlapping 

veins and 

disseminations 

7 

Attitude of Lenses 

A. Strike / Dip 

 

B. Plunge 

 

WNW/70-80S 

 

50-60NW 

 

N10W/70SW-

N65W/70SW 

50-60NW 

 

Varies from 

NW-SE to NE-

SW 

50-60NW 

 

N15-50E/60NW 

 

50-60NW 

8 Strike Length of Lenses 60 - 200 m 60 - 200 m 60 - 150 m 60 - 250 m 

9 Width Range of Lenses 2 - 45 m 2 - 40 m 2 - 40 m 2 - 20 m 

10 Major Minerals Sphalerite, Galena 
Sphalerite, Galena, 

Pyrite 

Sphalerite, 

Galena, Pyrite 

Sphalerite, 

Galena 
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S. No Particulars Mochia Balaria Zawarmala Baroi 

11 Major Joint Sets 

i.   N70W/86S 

ii.  S45E/57NE 

iii. N-S/88W 

i.   N15W-S15E  

     /70E-90 

ii.  N15W-S15E  

     /32-45W 

iii. E-W/80N90 

iv. Subhoriz- 

Horiz 

i.   N30W-S30E/ 

     85SW 

ii.  N10E-S10W/  

     80SE 

iii. N30E-S30W  

     /50NW 

iv. E-W/66N 

i.   N69W-S69E  

     /70SW 

ii.  N44W-S44E  

     /42NE 

iii. N69W-S69E  

     /26SW 

Table: 2.9 Salient geological feature of Bara Prospect (Block -3) 

S. No Particulars Details 

1 Total Leasehold Area 448 Ha 

2 Main Hills i.   Chittora Magra 

ii.  Bhanwara Magra 

iii. Umreda Magra 

3 Highest Level 640 mRL 

4 Valley Level 430 mRL 

5 Total Strike Length of Carbonat Horizon in Mapped Area 1.5 kms 

6 Trends of S-Planes (Bedding / Foliation) N-S / 80° W 

7 Trends of Major Joint Sets 1. E-W / 80° N 

2. N50° E / 80° SE 

8 Plunge of main lineation 40° / N 

Source:  Modified Mining Plan with PMCP(Pg.30-33)  

2.7.3 DETAILS OF MINING 

2.7.3.1 EXPLORATION CARRIED OUT IN THE AREA 

In the past, Surface exploratory drilling was done by GSI (11544 m), MCI (5108 m) & HZL (334498 m) 

and Underground Exploratory drilling by MCI (5381 m) &HZL (687888 m). 

Presently, HZL is carrying out surface and underground exploratory drilling which includes 

definition drilling as well. The bore hole details from 2005-06 to 2021-22 is as below – 

Table: 2.10 

Surface & Underground Exploratory drilling (2005-06 to 2020-21) 

Particular No. of Bore hole 
Type 

(Core/RC/DTH) 
Diameter Spacing Depth 

Total 

Metrage 

UG 10438 Core AX, BX, BQ 12.5m - 30m 744973. m  

1170978m Surface 572 Core NX, NQ 100m 426005m 
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Year 
Surface Exploration Underground Exploration 

No. of Bore holes Drilling (m) No. of Bore holes Drilling (m) 

2005-06 0 0 196 6018 

2006-07 0 0 302 11561 

2007-08 1 1510 578 19901 

2008-09 26 15425 352 15606 

2009-10 22 16021 397 18329 

2010-11 14 11778 45 1730 

2011-12 36 20358 89 2417 

2012-13 38 18967 315 9782 

2013-14 58 31744 736 39142 

2014-15 49 34851 972 41795 

2015-16 38 40662 768 39253 

2016-17 35 39156 740 51377 

2017-18 41 39616 1348 83611 

2018-19 55 58887 1239 99437 

2019-20 106 61821 1239 165576 

2020-21 53 35209 1122 139438 

Total 572 426005 10438 744973 

Source: Modified Review of Mining Plan with PMCP (Pg.36) 

2.7.3.2 EXPLORATION TO BE CARRIED OUT IN THE AREA 

Mine UoM 2021-22 2022-23 2023-24 2024-25 

Mochia m 36000 40000 43000 45000 

Balaria m 45000 47000 50000 50000 

Zawarmala m 13000 13000 13000 13000 

Baroi m 40000 44000 48000 51000 

Total Zawar UG m 134000 144000 154000 159000 

Mochia m 21000 21000 21000 21000 

Balaria m 14000 14000 14000 14000 

Zawarmala m 5000 5000 5000 5000 

Baroi m 17000 17000 17000 17000 

Others m 9000 9000 9000 9000 

Total Surface m 66000 66000 66000 66000 

Total Zawar m 200000 210000 220000 225000 

Source: Modified Mining Plan with PMCP (Pg.39)  

2.7.3.3 ESTIMATION OF RESERVES 

The summary of reserves/ resources as per UNFC is given below: 
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Table -2.11 

Ore Reserves as per UNFC (As on 01.04.2021) 

Classification Code 
Quantity (million 

tonnes) 

Grade 

%Pb %Zn Ag ppm %TMC 

A. Mineral Reserves    

Proved Mineral Reserves 111 19.390 1.65 2.99 21 4.64 

Probable Mineral Reserves 121 0.000 0.00 0.00 0 0.00 

122 15.102 1.70 3.05 28 4.75 

Total Reserves  34.492 1.67 3.02 24 4.69 

B. Total Remaining Resources       

Feasibility Mineral resources 211 - - - - - 

Pre-Feasibility Mineral resources 221 21.071 1.97 4.02 27 5.99 

222 11.867 1.70 3.96 27 5.66 

Measured Mineral Resources 331 - - - - - 

Indicated Mineral Resources 332 - - - - - 

Inferred Mineral resources 333 75.321 2.53 4.15 40 6.68 

Reconnaissance Mineral Resources 334 - - - - - 

Total Resource  108.260 2.33 4.10 36 6.43 

Total Reserves + Resources  142.752 2.17 3.84 33 6.01 

Source: Modified Mining Plan with PMCP (Pg.49) 

2.7.3.3.1 MINEABLE RESERVES AND ANTICIPATED LIFE OF MINE 

The life of the mine will be calculated as follows:                                                                (In Million Tonnes) 

S. 

No 
Particulars Mochia Balaria Zawarmala Baroi Zawar Mines 

1. Maximum Production Capacity 2.3 1.5 0.7 2 6.5 

2. Total Reserves & Resources as on 

01.04.2021 
54.46 41.95 8.96 35.70 141.07 

3. Resources 44.09 29.76 5.95 26.78 106.58 

4. Mineable reserves as on 01.04.2021 10.37 12.19 3.01 8.92 34.49 

5. Production during Present Proposal (4 

Years) 

7.4 4.9 
1.70 7.5 21.50 

6. Balance Remaining Reserves 2.97 7.294 1.3094 1.42 12.99 

7. Balance Remaining Life of Mine based on 

remaining reserves 

1.29 4.86 1.87 0.71 2.00 

8. Life of Mine based on Mineable Reserves 5.3 8.9 5.9 4.7 6.0 

9. Life of Mine (Based on Total Reserves & 

Resources) 
24.5 28.7 14.4 18.1 22.4 

Note: Changes in the reserve figures will be there with further exploration and exploitation, by which the life of mine shall also 

be increased.  

 Source: Modified Mining Plan with PMCP  
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2.7.4 PROCESS DESCRIPTION 

2.7.4.1 METHOD OF MINING 

MODE OF ENTRY 

UNDERGROUND LAYOUT 

DRILLING & BLASTING 

SUB LEVEL OPEN STOPING 

UNDERGROUND TRANSPORTATION 

PRIMARY CRUSHING 

WINDING/HOISTING 

TRANSPORTATION OF ROM TO MILL 
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UNDERGROUND MODE OF ENTRY 

PORTAL SHAFT 

 
 

MINE DEVELOPMENT 

METHOD OF MINE DEVELOPMENT MECHANIZED MINE DEVELOPMENT USING 
JUMBO DRILLS 

 
 

DRILLING 

METHOD OF PRODUCTION DRILLING MECHANIZED DRILLING USING  EHY DRILL 
MACHINES 

  

Hole Charing using ANFO Explosive and Emulsion cartridge 

 

SUB LEVEL OPEN STOPING 
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UNDERGROUND TRANSPORTATION 

MECHANIZED LOADING USING 21/17/10 TON LOADER 

 

 

PRIMARY CRUSHING (UNDERGROUND) 

 

 

 

 

 

 

Crushing 

SKIP HOISTING 

 

 

 

 

 

 

 

Skip Hoisting 

ORE HAULING FROM UNDERGROUND TO SURFACE THROUGH LPDT (20/30/65 TON) 
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TRANSPORTATION OF ROM TO BENEFICIATION MILL 

TRANSPORTATION BY CLOSE CONVEYOR INTERNAL TRANSPORT BY TIPPERS 

  

Figure 2.9: Photographs of Mining Activities 

Mining Method: Sub-Level Open Stoping  

It is planned to adopt sub-level open stoping mining method with backfill at Zawar mines for 

improving Global stability and for enhancement in ore recovery. The sequence of stoping involves: 

 Creation of wide stopes leaving wide pillars in between two stope panels. Sublevel stoping with 

regular interval is selected appropriately to match the ore-body geometry. 

 The stoping parameters for each stope are determined by looking into the stability aspects at 

the local as well as the global level by empirical and numerical tools. Initially, the stope 

strike/height is determined by empirical methods (Mathew’s Stability method in particular). 

Then the stability of same geometry is checked by numerical modeling with Flac 3D as numerical 

solver. 

 The stopes are planned to be extracted in primary-secondary sequences. 

 Each sublevel is extracted by blast holes drilled in trough fashion from the bottom. After the 

primary stope extraction, they will be backfilled with cemented paste backfill. The secondary 

stopes will be extracted after the extraction and back filling of adjacent primary stopes. 

 A trough level is created at the bottom of the stope for extraction of ore. The lower main level 

acts extraction level with haulage level. In a typical stope layout, the intermediate sublevels are 

connected by ramp / raises for access, man & material handling & ventilation. 

 The muck is then withdrawn at extraction level through LHDs and then directly loaded in to 

mine trucks for hauling through ramps from underground to crusher level. 



Expansion of Zawar Group of Underground Lead- Zinc Mines from 4.8 Million TPA to 6.5 Million TPA Ore Production with Total 

Excavation: 7.78 Million TPA including Waste rock 1.28 MTPA and Beneficiation from 4.8 Million TPA to 7.3 Million TPA within ML Area 

of 3620 ha (ML No. 03/89) at Villages- Zawar, Kodiya Khet, Nayakheda, Rawa, Tidi, Udiyakheda, Barothi Bhaldia, Bara, Chanawada, 

Dhavadi Talai, Kanpur, Newa Talai, Padla, Parsad, Krishnapura, Singhatwara, Tehsil: Girwa and Sarada, District- Udaipur, Rajasthan by 

M/s Hindustan Zinc Ltd. 

 

Chapter 2 of Final EIA/EMP Report 
 

 

Sensitivity: Internal (C3) 

 On backfilling of stoped out voids and stabilization of rock mass, pillar extraction shall be 

started from the left-out pillars. 

 
Schematic outlay of Open Stopes (Longitudinal & Transverse)-SIMBA Holes 

 
Schematic Section of Sub Level Open Stope Mining for lower block Zawarmala Mine 

Fig: 2.10 Diagrammatic Representation of Sub-Level Open Stopping Methodology for Underground 

Mining 
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Table - 2.12(a) 

Detailed Process Description of Mochia and Balaria Mines 

Particulars Mochia Mine Balaria Mine 

Mode of Entry 

Purpose: 

 For hoisting 

of Man, 

material and 

ore) 

 Ventilation 

Intake at 

greater 

Depth 

Central Mochia – Shaft 395 to (-)58mRL 

Level Entries- 307, 240, 173, 106, 39, 3& -29 mRL 

West Mochia - Adit at 452mRL & UG shaft (452 

to 25mRL) 

Level Entries- 413, 370, 312, 252, 192,132, 57, 44 

27, (-)2, & (-)23mRL 

Mochia Portal - Mochia-Balaria portal (6.5 m *5.5 

m _407 m RL) 

Decline [5.5 m *5m_407 to 57 mRL] 

Central Balariya-Adit 4 at 378mRL & UG 

Shaft [378 to (-) 50mRL] 

Level Entries- 314, 250, 190, 120, 105, 45, () 

25, (-)40 mRL 

Western Balaria- Production Incline (387 to 

56mRL),1 in 3.5 Grade 

Level Entries-250, 105 & 45 mRL 

Western Balaria – Decline from Surface 

(407 mRL) at 1 in 7 Grade (Decline Entry 407 

m RL) 

Underground 

Layout 

The Main Decline in West Mochia connected at 

312mRL, 192mRL, 132 mRL  57mRL & 23 mRL and 

started below bottom most level. The Central 

Mochia & West Mochia connection also 

completed at 52/57 mRL for decline direct access 

extension upto Central Mochia workings, which 

further connects to Balaria mine. 

Balaria mine extends from 9000 to 6500 

Dep and the mine is intersected by Railway 

&Tidi river stream. 

Western side of Railway / River pillar is called 

West Balaria and Eastern side is called 

Central Balaria area. 

Mine is having underground access through 

shaft. 

Avg Height of 

Stope 

60-75 m 40-70 m 

Interconnection Mochia Main Decline has connected to West Mochia 57 m RL, which in turn connects to Balaria 

Mine 45 m RL through Central Mochia 52 m RL. 

System of 

Drilling & 

Blasting 

Particulars Parameters 

Driling Pattern in Ore Burn cut/wedge cut 

Driling Pattern in 

Rock 

Burn cut/wedge cut 

Driling Pattern in 

Stopes 

Ring / Parallel hole 

drilling 

Max no of holes 

blasted in a round 

50 Holes 

Charge per round 3000 Kg 

Charge per hole 420 Kg 

Type of Explosive ANFO, Slurry 

Explosive 
 

Particulars Parameters 

Driling Pattern in 

Ore 

Burn cut/wedge 

cut 

Driling Pattern in 

Rock 

Burn cut/wedge 

cut 

Driling Pattern in 

Stopes 

Ring / Parallel 

hole drilling 

Max no of holes 

blasted in a round 

70 Holes 

Charge per round 1500 Kg 

Charge per hole 50 Kg 

Type of Explosive ANFO, Slurry 

Explosive 
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Particulars Mochia Mine Balaria Mine 

Method and 

Sequence of 

Stoping 

Particulars Parameters 

Number of 

Working stopes 

5 

Size of the panel 60 - 80 (L) x 40 - 75 m (H) 

x 3 - 40 (W) 

Level Interval 50 - 75m 

Thickness of 

Crown/Sill/Rib 

pillar 

10-30 m 

Size and interval 

of stope pillar 

10 - 27 m crown/sill pillar at 

40 - 60 m interval 

Size / shape of 

man way 

1.8m(H) x 1.2m(D) x 

0.75m(W) 

Size / shape of ore 

pass 

2 x 2m – 3m x 3m 

Method of 

stowing / 

backfilling 

Backfilling development 

waste/Cemented rock fill/ 

Hydrofill 

Method of 

drainage of 

stowed stope 

NA 

 

Particulars Parameters 

Number of 

Working stopes 

3 

Size of the panel 60 - 80 (L) x 40 - 60 

m (H) x 3 - 18 (W) 

Level Interval 50 - 70m 

Thickness of 

Crown/Sill/Rib 

pillar 

10-25 m 

Size and interval 

of stope pillar 

10 - 25 m crown/sill 

pillar at 40 - 60 m 

interval 

Size / shape of 

man way 

1.8m(H) x 1.2m(D) x 

0.75m(W) 

Size / shape of ore 

pass 

2 x 2m – 3m x 3m 

Method of 

stowing / 

backfilling 

At present 

Backfilling 

development 

waste and CRF/high 

density hydro-fill 

system will be in 

operation from 

FY’21 

Method of 

drainage of 

stowed stope 

NA 

 

System of 

Underground 

Transportation 

 From face to 

loading Point 

LHD 

From loading 

point to surface  

LPDT Hauling to COB 

&Skip hoisting 

LPDT through Decline 

From surface to 

end Use Plant- 

Belt Conveyor and Truck 

transport 
 

From face to pit 

bottom or 

loading Point 

LHD 

From loading 

point to surface  

LPDT & Production 

incline Belt conveyor 

system 

Planned with LPDT 

through Decline 

From surface to 

end Use Plant- 

Belt Conveyor  
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Particulars Mochia Mine Balaria Mine 

Primary 

Crushing 

Centra Mochia: Primary Crsuhing at 9th A level, 3 

mRL) 

West Mochia: primary Crushing at Surface 

Ore bw 105-45 mRL or below shall be hauled 

to Mochia coarse bin at 39/45/60 mRL. 

At 120 m RL, the ore is dumped in coars bin 

(1200 t capacity) for primary crushing in 

underground. 

Primary Crusher underground at 75 mRL. 

Winding/ 

Hoisting 

Ore hoisting system. 

System Capacity 

Mochia OHS 

(central mochia) 

0.54 Mtpa (Cap. 

1800 tpd) 

Mochia Decline using 

20T/30T/60T LPDT 

(West Mochia) 

+2.0 Mtpa 

 

Ore hoisting system. 

System Capacity 

Balaria Incline 

(Current) 

0.8 Mtpa 

Balaria Decline 

(Planned) 

+1.0 Mtpa 

 

Mine 

Ventilation 

Particulars UoM Ventilation 

Requirement 

Ventilation Plan 

Capacity 

Mochia & Balaria mine are connecting mines and share their ventilation circuit (Mochia & 

Balaria Complex) 

Mochia Mine Cu.m/Sec 644 660 

Balaria Mine Cu.m/Sec 497 510 
 

 

Table no.2.1(b) 

Detailed Process Description of Zawarmala and Baroi Mines 

Particulars Zawarmala Mine Baroi Mine 

Mode of Entry 

Purpose: 

 For hoisting 

of Man, 

material and 

ore) 

 Ventilation 

Intake at 

greater 

Depth 

UG shaft (466 to 165mRL) 

Level Entries- 433, 355, 300, 250, 225, 200 

& 173 mRL 

Ramp [430 to (-)55mRL] 

Level Entries- 355, 300, 250, 200, 173, 80, 

35, (-)5& (-)30 mRL and various sub-

levels. 

Central Baroi-Adit 1 & Ramp at 430 mRL 

Level Entry- Level entries at 390, 360, 346, 311, 276, 

190, 128 & 110mRL and various sub-level 

North Baroi- Ramp at 422mRL & main decline at 

423mRL 

Level Entry- Level entries at 390, 302, 288, &190 

mRL and various sub-level 

Underground 

Layout 

Zawarmala mine extends from 2400 to 

2900 Dep and Adit as main entry 

followed by Shaft & Ramp (446-165mRL) 

is connected with different levels i.e. 

Main entry to Central Baroi part of mine is through 

Central Baroi Ramp extending from 430 to 190 

mRL. Main entry to North Baroi part of mine is 

through Main extending from 422 to 85 mRL 
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Particulars Zawarmala Mine Baroi Mine 

355mRL, 300 mRL , 250mRL, 225mRL, 

200mRL, 173mRL. 

Access through ramp presently extends 

from 430 to (-)134mRL 

towards Central Baroi & 300 mRL towards North 

Baroi 

Avg Height of 

Stope 

60-80 m 60-70 m 

Interconnection Baroi – Zawarmala decline connection is proposed with bigger size decline, in order to use 

higher capcity equipments for production from lower blocks below -55mRL of Zawarmala Mine 

System of 

Drilling & 

Blasting 

Particulars Parameters 

Drilling Pattern in Ore Burn 

cut/wedge 

cut 

Drilling Pattern in 

Rock 

Burn 

cut/wedge 

cut 

Driling Pattern in 

Stopes 

Ring / Parallel 

hole drilling 

Max no of holes 

blasted in a round 

250 Holes 

Charge per round 2500 Kg 

Charge per hole 100 Kg 

Type of Explosive ANFO, Slurry 

Explosive 
 

Particulars Parameters 

Driling Pattern in Ore Burn cut/wedge 

cut 

Driling Pattern in Rock Burn cut/wedge 

cut 

Driling Pattern in Stopes Ring / Parallel hole 

drilling 

Max no of holes blasted in 

a round 

225 Holes 

Charge per round 9500 Kg 

Charge per hole 60 Kg 

Type of Explosive ANFO, Slurry 

Explosive 
 

Method and 

Sequence of 

Stoping 

Particulars Parameters 

Number of 

Working 

stopes 

1 

Size of the 

panel 

80 - 100 (L) x 60 - 80 m 

(H) x 24 - 25 (W) 

Level 

Interval 

25 - 40m 

Size and 

interval of 

stope pillar 

13 - 25 m crown/sill 

pillar at 65 - 90 m 

interval upto -55mRL 

and below -55mRL at 

interval of 200m 

Size / shape 

of man way 

1.8m(H) x 1.2m(D) x 

0.75m(W) 

Particulars Parameters 

Number of 

Working stopes 

4 

Size of the panel 60 - 80 (L) x 30 - 60 

m (H) x 3 - 40 (W) 

Level Interval 70 - 80m 

Size and interval of 

stope pillar 

10 - 25 m crown/sill 

pillar at 60 - 70 m 

interval 

Size / shape of man 

way 

1.8m(H) x 1.2m(D) x 

0.75m(W) 

Size / shape of ore 

pass 

2 x 2m – 3m x 3m 
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Particulars Zawarmala Mine Baroi Mine 

Size / shape 

of ore pass 

2 x 2m – 3m x 3m 

Method of 

stowing / 

backfilling 

Backfilling 

development waste/ 

Paste fill/ CRF 

Method of 

drainage of 

stowed 

stope 

NA 

 

Method of stowing 

/ backfilling 

Backfilling 

development waste/ 

Paste fill/ CRF 

Method of 

drainage of stowed 

stope 

NA 

 

System of 

Underground 

Transportation 

From face to 

loading Point 

LHD 

From loading 

point to surface  

LPDT, Belt 

conveyor, Skip 

hoisting & Diesel 

Locomotive 

From surface to 

end Use Plant- 

20-60 T road 
trucks 

 

From face to 

loading Point 

LHD 

From loading 

point to surface  

LPDT 

From surface to 

end Use Plant- 

Belt Conveyor 

and Surface 

Trucks 
 

Primary 

Crushing 

COB (Coarse Ore bin – 800 t capacity) at 

250 mRL for primary crushing. The 

primary crusher is located at 225 mRL i.e. 

at the bottom of COB with crushing 

capacity of 200tph. 

Central Baroi: primary crusher installed at surface 

North Baroi: primary crusher installed at surface 

Winding/ 

Hoisting 

Ore hoisting system. 

System Capacity 

Zawarmala OHS 0.6 Mtpa 

Zawarmala Decline +0.7 Mtpa 
 

Ore hoisting system. 

System Capacity 

Central Baroi Ramp using 20 – 

35 MT surface trucks 

0.6 Mtpa 

North Baroi- Main Decline using 

20 – 35 MT surface trucks 

+1.8 Mtpa 

 

Mine 

Ventilation 

Particulars UoM Ventilation 

Requirement 

Ventilation Plan 

Capacity 

Zawarmala Mine Cu.m/Sec 148 220 

Baroi Mine  Cu.m/Sec 544 510 
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2.7.4.2 METHOD OF BENEFICIATION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1) Transportation of Ore to Beneficiation Plant 

The primary crushed ROM (-150mm size) from mine is being brought to the Mill and is being 

stacked at coarse ore stockpile. Mochia and Balaria ROM is being transported through Belt 

conveyor system from Central Mochia shaft, Balaria Production Incline and Mochia-Balaria 

Portal primary crusher.  

Mochia Portal, Baroi and Zawarmala mines ore are being transported through surface trucks 

(14T–35T capacity) by road for a distance of 3km, 8km and 7km respectively. 

Hence, Ore from all the four mines is transported to centralized beneficiation plants, where it 

is temporarily stacked in designated stockpiles namely Mochia, Balaria & mill2 stockpiles. 

Transportation of Ore to Beneficiation Plant 

Crushing & Screening  

Grinding 

Lead Flotation 

Zinc Flotation 

Lead & Zinc Concentrate Thickening & 

Filtration  

Dewatering & Disposal 

Reagent Section 

Dispatch to Concentrate 
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Figure 2.11: Diagrammatic Representation of Ore Transportation from various mines to Beneficiation Plant 

2) Crushing & Screening  

Primary crushers are installed in underground mine locations except Baroi & Mochia-Balaria Portal 

where it is installed on surface giving output of –150mm. The throughput capacity of these primary 

crusher is given below –  

 

Further capacity enhancement of final product through crusher (P80, 12mm) shall be proposed for DBN 

of 2 MTPA to 2.5 MTPA. Also, we have planned to install 2 MTPA crusher plant near North Baroi. 

The installed secondary & tertiary crusher capacity is as below: 

 Mill 1 –Mochia Crusher Mill 1 –Balaria Crusher Mill 2 – New Mill 

crusher 

Overall Secondary Crushing 

Capacity 

1.2 MTPA 1.6 MTPA 2.0 MTPA 

Secondary Crusher 205 TPH x 1 317 TPH x 1 421 TPH x 1 

Primary Crushers  Capacity 

Central Mochia UG 250 TPH 

 Balaria UG 250 TPH 

Zawarmala UG 250 TPH 

Mochia-Balaria Portal Surface 421 TPH 

North Baroi Surface 350 TPH 

Central Baroi Surface 200 TPH 
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Tertiary Crusher 100 TPH x 2 150 TPH x 2 208 TPH x 2 

Fine Ore Bin capacity 6500 MT 7500  

 

3) Grinding  

The -12 mm ore is fed to the Ball mill with the help of disc & belt feeders, for wet grinding, by using 

High chrome grinding media of size 80 mm. These ball mills run in close circuit with hydro cyclones.  

 

 

4) Lead flotation  

The Mill 1 Lead flotation section consists of two streams 

named Mochia & Balaria having same mode of operation. 

The lead flotation stream shall comprise of roughing, 

scavenging and 2-stages of cleaning processes. 

 

 

 

 

5) Zinc flotation  

In Mill 1 - Zinc flotation section consists of two streams named Mochia & Balaria having same mode 

of operation. The Zinc flotation section treats the 

lead scavenger tails and circuit shall comprise of 

roughing, scavenging and 3 stages of cleaning. 

The lead scavenger tails are fed to Zinc rougher 

cells. The zinc rougher cells concentrate (float) is 

fed to 3 stage cleaning process and tails is fed to 

scavenger cells. The scavenger cell float is again 

fed to rougher cell and tails is proceeded for 

tailing disposal.  

Grinding 

Section 
Mill 1 – 2.7 MTPA Mill 2 – 2 MTPA 

Ball Mill 

Capacity 

5500 TPD x 1 No. (233 TPH) 

1000 TPD x 2 Nos. (45 TPH) 

500 TPD x 3 Nos. (22 TPH) 

6500  x 1  

(281 TPH) 

 Mill 1 – Mochia 

flotation 

circuit 

Mill 1 – Balaria 

flotation circuit 

Mill 2 – New Mill 

flotation circuit 

Flotaion Capacity 1.2 MTPA 1.6 MTPA 2.0 MTPA 

Rougher cells 16 Cu.m x 3 38 Cu.m x 4 65 Cu.m x 3 

Scavanger cells 16 Cu.m x 4 38 Cu.m x 3 65 Cu.m x 2 

Cleaner cells 8 Cu.m x 2 

16 Cu.m x 1 

8 Cu.m x 3 

3 Cu.m x 4 

17 Cu.m x 3 

8.5 Cu.m x 3 
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 Mill 1 – Mochia 

flotation circuit 

Mill 1 – Balaria 

flotation circuit 

Mill 2 – New Mill 

flotation circuit 

Flotation Capacity 1.1 MTPA 1.7 MTPA 2.0 MTPA 

Rougher cells 16 Cu.m x 3 38 Cu.m x 4 65 Cu.m x 3 

Scavenger cells 16 Cu.m x 5 38 Cu.m x 4 65 Cu.m x 3 

Cleaner cells 8 Cu.m x 8 16 Cu.m x 2 

8 Cu.m x 5 

17 Cu.m x 3 

8.5 Cu.m x 5 

6) Lead and Zinc concentrate thickening and filtration section 

Lead and Zinc concentrates is being sent to their respective HRT thickeners installed for lead 

concentrate and zinc concentrate. Overflow from lead thickener shall be collected in suitable 

tank having suitable drain arrangement with drain valve for recirculation and the deposited lead 

shall be collected and fed to the lead filtration unit and recover water further goes to process 

water tank.  

Grinding Section Mill 1 – 2.7 MTPA Mill 2 – 2 MTPA 

Zinc thickner 540 Cu.m (15m dia) 577 Cu.m (15m dia) 

Lead thickner 384.5 Cu.m (12 m dia) 577 Cu.m (15m dia) 

Tailing Thickner 4826 Cu.m (38m dia) 4826 Cu.m (38m dia) 

 

7) Tailing dewatering and disposal 

The Mill 1 & Mill 2 tailings from the Zinc scavenger are sent to 2 separate tailing thicker (Volume 

4826 Cu.m each). About 10000 Cu.m of water recovered from overflow of tailing thickener is send 

to proper sump and utilized for plant operation.  The tailings from underflow of tailing thickener is 

being sent to the DTP-Dry tailing plant, further 85% (15% moisture) of dry material will stacked over 

tailing dam. 

Recovered water from the Dry Tailing plant is reused in the mill operations. There are three tailing 

disposal lines for mill1 & two tailing disposal lines for mill2 each capable of handling the tailing 
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generated from plant, out of which, one tailing line is in operation and the other are in standby 

mode. 

  

TAILINGS TO DRY TAILING PLANT TAILING STORAGE 

8) Reagent section 

Reagents ZnSO4, SIPX, NaCN, CuSO4, SMBS and MIBC are used in the main process plant. The 

reagent system comprises of preparation tank and distribution tank. There are agitators in 

preparation tanks. 

All reagents are added at required points with required dosages in the flotation circuits by use of 

flow meter and control valve in closed loop. There are suitable metering types dosing pumps for 

control of MIBC & SIPX flow. 

9) Dispatching the Concentrates in proposed circuit. 

There are separate stockpiles, one for Zinc concentrate and one for Lead concentrate production. 

The Zinc and Lead concentrates are dropped directly from conveyor belts on the respective 

stockpiles. 

Lead and Zinc concentrates are sent to Dariba / Chanderiya Lead and Zinc Smelters for smelting. The 

concentrates so produced are sent to respective smelters through road transport. 

 

  
CONCENTRATE TANSPORT TO SMELTERS 
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Table-2.13 

Details of Crusher 

 Location  
Existing  Additional  Total  

Nos  Capacity  Nos  Capacity  Nos  Capacity  

1  Mochia (UG Shaft)  1  250        1  250  

2  Balaria (UG Conveyor)  1  250        1  250  

3  Mochia-Balaria Portal  1  421        1  421  

4  Purvanchal  0     1  200  1  200  

5  Zawarmala (Shaft)  1  250        1  250  

6  Zawarmala (Surface)  0     1  200  1  200  

7  Baroi-North  1  350        1  350  

8  Baroi-Central  1  200  1  150  2  350  

9  Mill-1 (Secondary Crusher)-Mochia  1  250        1  250  

10  Mill-1 (Secondary Crusher)-Balaria  1  317        1  317  

11  Mill-1 (Teritary Crusher)-Mochia  2  100        2  100  

12  Mill-1 (Teritary Crusher)-Balaria  2  150        2  150  

13  Mill-2 (Secondary Crusher)  1  421        1  421  

14  Mill-2(Tertiary Crusher)  2  208        2  208  

15  Mill-3 (Secondary Crusher)  0     1  421  1  421  

16  Mill-3(Tertiary Crusher)  0     2  208  2  208  

  Total  15     6    20     

 

 

Figure 2.12: Site view of Beneficiation Plant 
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Table - 2.14 

Mining Details 

S. No. Particulars MOCHIA BALARIA ZAWARMALA BAROI 
Zawar Mines 

(Total) 

1 Mining Method 

Sub – level 

stoping 

(Longitudinal & 

Transverse) 

Sub – level 

stoping 

(Longitudinal & 

Transverse) 

Sub – level stoping 

(Longitudinal & 

Transverse) 

Sub – level 

stoping 

(Longitudinal & 

Transverse) 

Sub – level 

stoping 

(Longitudinal & 

Transverse) 

2 
Production 

Capacity (MTPA) 
2.3 1.5 0.7 2 6.5 

3 

Total Geological 

Resources (Million 

Tonne) 

44.09 41.95 8.96 35.7 130.7 

4 
Mineable reserves 

(Million Tonnes) 
10.37 12.194 3.01 8.92 34.494 

5 Life of Mine +6 years +9years +6Years +5 years 9 years 

8 
Ultimate working 

depth 
-600 mRL -400 mRL -300mRL -100 mRL -600mRL 

9 Elevation Range 345-695 mRL 345-695 mRL 345-695 mRL 345-695 mRL 345-695 mRL 

10 Water Table Level 517-510 mRL 517-510 mRL 517-510 mRL 517-510 mRL 517-510 mRL 

11 
Number of 

Working days 
365 365 365 365 365 

12 
Number of 

Working Shifts 
3 3 3 3 3 

Source:  Modified Mining Plan with PMCP  

2.8 YEAR WISE PRODUCTION& EXCAVATION DETAILS  

2.8.1 Existing Production 

Past Production details (For 1974-2016) have been authenticated by DMG, Udaipur dated 

23.04.2005. Past Production details (For 2016-2020) have been authenticated by DMG, Udaipur vide 

letter no. Kha/Udai/S.No/ ML 3/1989/07 dated 30.0.2020. Past Production details for the year FY 

2020-21 have been authenticated by Mining Engineer, Department of Mining and Geology on dated 

14.06.2021 and 28.08.2024. Same is enclosed as Annexure 12 with this Final EIA/EMP Report  
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Table - 2.15 

Existing Production Figures 

Year Ore production (MT) Ore Beneficiation (MT) 

1974-75 591865 628590 

1975-76 714470 715064 

1976-77 834580 808509 

1977-78 940526 916924 

1978-79 1090332 1145089 

1979-80 986126 899580 

1980-81 848936 811505 

1981-82 946272 903205 

1982-83 847658 837379 

1983-84 1094661 1104287 

1984-85 954445 965471 

1985-86 989334 1014614 

1986-87 1012261 1012076 

1987-88 935000 935005 

1988-89 1030431 1042717 

1989-90 986732 970467 

1990-91 1045084 1029705 

1991-92 954987 967493 

1992-93 1016898 1022848 

1993-94 860138 850836 

1994-95 734102 725900 

1995-96 755870 770030 

1996-97 810000 780595 

1997-98 903850 922763 

1998-99 853550 873412 

1999-00 864150 855517 

2000-01 778100 802551 

2001-02 696800 701251 

2002-03 747740 746601 

2003-04 851100 839000 

2004-05 931800 951300 

2005-06 807500 799220 
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Year Ore production (MT) Ore Beneficiation (MT) 

2006-07 812000 812600 

2007-08 901635 900345 

2008-09 944300 943177 

2009-10 1020250 1013580 

2010-11 240550 233872 

2011-12 204150 230722 

2012 -13 304680 277129 

2013-14 1003600 996889 

2014-15 10,56,000 10,77,142 

2015-16 13,49,850 13,27,514 

2016-17 177000 1457179 

2017-18 2176111 2016815 

2018-19 2832003 2895431 

2019-20 3283832 3274146 

2020-21 395128 3945313 

2021-22 4410639 4416711 

2022-23 4302812 4289517 

2023-24 4032141 4008592 

2.8.2 IN-SITU PROPOSED TENTATIVE EXCAVATION 

Year-wise production is given in below table 

TABLE: 2.16  

Year-wise Proposed Excavation Details (Tonnes) 

Year 

Ore Production (Tonnes) Waste Generation (Tonnes) 

Total 

Excavation 

(Tonnes) 

Mochia Balaria 
Zawar 

mala 
Baroi 

Zawar 

Mines 
Mochia Balaria 

Zawar

mala 
Baroi 

Zawar 

Mines 
Zawar Mines 

2021-22  1600000 1150000 550000 1800000 5100000 409000 292000 82000 414000 1197000 6297000 

2022-23  1800000 1150000 550000 1900000 5400000 395000 292000 86000 429000 1202000 6602000 

2023-24  1900000 1300000 600000 1900000 5700000 421000 292000 88000 457000 1258000 6958000 

2024-25  2100000 1300000 600000 1900000 5900000 446000 292000 91000 457000 1286000 7186000 

2025-26  2300000 1500000 700000 2000000 6500000 446000 279000 86000 379000 1190000 7690000 

2026-27  2300000 1500000 700000 2000000 6500000 446000 279000 86000 379000 1190000 7690000 
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Year 

Ore Production (Tonnes) Waste Generation (Tonnes) 

Total 

Excavation 

(Tonnes) 

Mochia Balaria 
Zawar 

mala 
Baroi 

Zawar 

Mines 
Mochia Balaria 

Zawar

mala 
Baroi 

Zawar 

Mines 
Zawar Mines 

2027-28  2300000 1500000 700000 2000000 6500000 446000 279000 86000 379000 1190000 7690000 

2028-29  2300000 1500000 700000 2000000 6500000 446000 279000 86000 379000 1190000 7690000 

2029-30  2300000 1500000 700000 2000000 6500000 446000 279000 86000 379000 1190000 7690000 

Tailing bulk density  – 1.7 MT/Cu.m (Wet disposal) 
Tailing bulk density  – 2.0 MT/Cu.m (Dry stacking) 
Waste rock bulk density  – 1.8 MT/Cu.m 
Source:  Modified Mining Plan with PMCP  

2.8.3 WASTE MANAGEMENT 

A) SOLID ROCK WASTE 

Nature: During the process of mine development for access and stope preparation, waste rock is 

generated which consist of Barren Dolomite, Phyllites, Greywacke etc.) 

A. ROCK WASTE TO BE GENERATED AND ITS MANAGEMENT 

 During Modification of Mining Plan Period: 

 Generation: Total 4.94 Million Tonne of Rock Waste will be generated.  

 Management: All the mines have facilities for handling of waste for dumping into exhausted 

stope voids. Required part of waste hoisting being done to surface for temporary storage 

and further tailing dam construction. Some of the waste shall be used for leveling and 

creating base for new infrastructure site development, which shall be compacted and green 

belt shall be developed. 

Out of the total Rock Waste generated during the proposal period i.e, 4.94 million tonne, 

4.7 million tonne of waste will be disposed to Underground Voids, 0.22 million tonne of 

waste will be used for tailing dam construction and remaining 0.0022 million tonne waste 

will be used for surface leveling for infrastructure. Details are given below: 

Year 

Mill Tailings (Tonnes) Rock Waste (Tonnes) 

Generation 

Disposal 

Generation 

Disposal 

Backfilling TSF 
Backfilling of 

Voids 

TSF 

Construction 

Surface 

Levelling 

2021-22 4488000 673200 3814800 1197000 1137000 55000 5000 

2022-23 4752000 950400 3801600 1202000 1142000 55000 5000 

2023-24 5016000 1254000 3762000 1258000 1198000 55000 5000 
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Year 

Mill Tailings (Tonnes) Rock Waste (Tonnes) 

Generation 

Disposal 

Generation 

Disposal 

Backfilling TSF 
Backfilling of 

Voids 

TSF 

Construction 

Surface 

Levelling 

2024-25 5192000 1557600 3634400 1286000 1226000 55000 5000 

2025-26 5720000 1716000 4004000 1190000 1061000 55000 5000 

2026-27 5720000 1716000 4004000 1190000 1061000 55000 5000 

2027-28 5720000 1716000 4004000 1190000 1061000 55000 5000 

2028-29 5720000 1716000 4004000 1190000 1061000 55000 5000 

2029-30 5720000 1716000 4004000 1190000 1061000 55000 5000 

Total 48048000 13015200 35032800 1190000 1137000 55000 5000 

 

Table: 2.17 

Details of Waste Generation & Management 

Particulars Mine UoM 21-22 22-23 23-24 24-25 Total 

Mine 
Development 

- Waste 
Generation 

Mochia MT 409000 395000 421000 446000 1671000 

Balaria MT 292000 292000 292000 292000 1168000 

Zmala MT 82000 86000 88000 91000 347000 

Baroi MT 414000 429000 457000 457000 1757000 

Total - Zawar MT 1197000 1202000 1258000 1286000 4943000 

Waste 
disposal to 
UG voids 

Mochia MT 399000 385000 411000 436000 1631000 

Balaria MT 282000 282000 282000 282000 1128000 

Zmala MT 79000 83000 85000 88000 335000 

Baroi MT 377000 392000 420000 420000 1609000 

Total - Zawar MT 1137000 1142000 1198000 1226000 4703000 

Waste to 
tailing dam 

construction 

Mochia MT 5000 5000 5000 5000 20000 

Balaria MT 10000 10000 10000 10000 40000 

Zmala MT 3000 3000 3000 3000 12000 

Baroi MT 37000 37000 37000 37000 148000 

Total - Zawar MT 55000 55000 55000 55000 220000 

Waste to use 
for surface 
leveling for 

infrastructure 

Mochia MT 5000 5000 5000 5000 2000 

Balaria MT - - - - 0 

Zmala MT - - - - 0 

Baroi MT - - - - 0 

Total - Zawar MT 5000 5000 5000 5000 2000 
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2.8.4 MILL TAILINGS 

Nature:  

During the beneficiation process, after separation of concentrates, the mineral reject tailing (72% of 

-74 microns) is pumped in slurry form to the tailing storage facility. 

Details of tailing storage facilities are given below: 

TABLE: 2.18 

Details of Tailing Storage Facilities  

S. 

No 

TSF- Tailing Storage 

Facility 

Existing Additional Provision Total (TSF) 

2 TSF 

(Tailing Storage Facility) 

1 TSF 

 

3 TSF 

 

i.  Area of each storage 

facility (Ha) 

TSF-2: 82 ha 

TSF-1: 38 ha 

TSF-3: 25.1 ha (new) TSF-1: 38 ha 

TSF-2: 82 ha 

TSF-3: 25.1 ha 

ii.  Quantity of tails filled 

(Million Cum) 

TSF-2: 28.19 

TSF-1: 6.96 

(Tailings) 

- - 

iii.  Available capacity 

(Million Cum) 

TSF-1: 2 

TSF-2: 5.3 

TSF-2: 8  

TSF-3: 20 

TSF-1: 2 

TSF-2: 5.3+8 

TSF-3: 20 

iv.  Location (Coordinate) TSF-1: 

73°43'24.61"E, 24°21'26.82"N 

TSF2: 

73°42'44.66"E, 24°20'38.44"N 

 

 

TSF-3: 24°21'2.89"N 

73°43'28.18"E 

 

Source: Modified  Mining Plan with PMCP  
 

 

Figure 2.13: Tailing Storage Facility Site View 
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A. TAILINGS TO BE GENERATED AND ITS MANAGEMENT 

 During Modified  Mining Plan Period: 

 Generation: Total 19.89 million tonne of Tailing will be generated. Year wise details are 

given below: 

Table - 2.19 

Tailing Generation (in tonne) 

S. No Year Tail Generation  Tails to Backfilling Tails to TSF 

1. 2021-22 4590000 459000 4131000 

2. 2022-23 4860000 777600 4082400 

3. 2023-24 5130000 820800 4309200 

4. 2024-25 5310000 849600 4460400 

5. 2025-26 5850000 2340000 3510000 

6. 2026-27 5850000 2340000 3510000 

7. 2027-28 5850000 2340000 3510000 

8. 2028-29 5850000 2340000 3510000 

9. 2029-30 5850000 2340000 3510000 

Total 49140000 14607000 34533000 

 Management:  

Tailing is a major waste material generated from beneficiation plant. Tailing is transported 

to Dry tailing plant where water is separated from tailings and dry tailing cake and is 

disposed in Tailing storage facility. 

Tailings generated from Mill are used for backfilling mine voids and the remaining tailings 

are stored at tailing storage facility which is dewatered and dried for dry stacking at dry 

tailing plant. As per requirement at Zawarmala for paste filling, surface transportation of 

dry tailing is done to Zawarmala Paste filling plant. 

 Out of the total tailing generated (~49 million tonne) upto 2030, 14.6 million tonne will be 

backfilled and remaining 34.5 million tonne of tailing will be stored at the TSF.  

Tailing will be used for backfilled will be in the following mines: Use of Tailings for 

backfilling at Mochia, Balaria, Zawarmala & Baroi Mine.  
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HYDROFILL PLANT PASTEFILL PLANT 

 
STOPE FILLING FROM HYDROFILL/PASTEFILL 

Figure 2.14: Tailing Generation and Management  

During mining plan period, the tailing disposal is planned over existing tailing storage facility in lease 

area, which shall be rehabilitated later after completion of life.  

For gainful utilization of tailing, prefeasibility study has been conducted by CSIR-CRRI (Central Road 

Research Institute) w.r.t utilization of tailing in road construction. The studies have indicated its 

suitability for various options for road construction. Efforts will be made for its utilization in road 

construction activities. 

2.9 CONCEPTUAL PLAN 

 At present 170.85 ha has been covered under plantation . 

 During plan period 14.15 ha will be covered under plantation.  

 At conceptual period, total land for Industrial/Mining area will be 242.57 ha, will be diverted for 

plantation on forest and non-forest land.  

 114.93 ha of Forest land will be restored. 

 Total 356.63 ha area of non-forest land will be covered under plantation at the end of life of 

mine. 

 An area of 1579.05 ha area will remain undisturbed. 
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Post mining land use of core zone (ha) is given in table below: 

Table-2.20 

Post mining land use of core zone (ha)  

S. 

No. 
Land use 

Pre-

Operational 

Operational (Ha) 
Post – 

Operational (Ha.) 
Remarks 

Existing 
Post 

Expansion 

1 Agricultural land 284.29 284.29 284.29 284.29 Undisturbed 

2 Grazing Land 59.84 59.84 59.84 59.84 Undisturbed 

3 Settlement  99.75 146.41 146.41 146.41 Community 

4 Barren land (Govt.) 1529.09 1160.8 
1125.8 

(-35) 
1125.8 Undisturbed 

5 Barren Land (HZL) 0 58.15 
44 

(-14.15) 
0 

Divert for 

plantation 

6 Industrial/ Mining Use 0 207.57 
242.57 

(+35) 
0 

Divert for 

plantation 

7 Plantation 0 170.85 
185 

(+14.15) 

356.63 

(+185.78) 
Plantation 

8 Forest Land 1537.91 1422.97 1422.97 
1537.91 

(+114.93) 

Forest land 

(114.94 ha of 

Surface rights 

handover to 

forest) 

9 River and Water Bodies  109.12 109.12 109.12 109.12 Undisturbed 

Total 3620 3620 3620 3620  

Source:  Hindustan Zinc  Limited 

2.10 DESCRIPTION OF MITIGATION MEASURES  

The mitigation measures given in this section are for management of the emissions (particulate or 

gaseous), waste water& surface run-off and Noise pollution generated from the mining operations 

to meet the environmental standards and environmental operating conditions.  

Table: 2.21 

Details of emissions/ Pollution from the mining operations and their management 

Emissions Mitigation measures incorporated 

SO2& NO2 

 The mine site has provided mechanical ventilator for air circulation 

 Wet drilling is being used to suppress the dust generation 

 The trucks are being covered with tarpaulin sheets 
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Emissions Mitigation measures incorporated 

 Dust generation during working will be minimized by adoption of dust suppression systems 

at working faces 

 Water spraying on haul road 

 During transportation and unloading points, water sprinkling is being/ will be done to 

suppress the fugitive emissions. 

 The crusher and Screens houses are provided with dust extraction system with outlets 

 Development of green belt within lease area & plantation within ML Area is being done. 

 Regular monitoring of air quality 

 On surface, blacktop paved/ concrete roads 

 Deployment of mechanized vacuum road sweeper on surface roads 

Waste 

Water 

 No wastewater is being/will be discharged outside the ML Area 

 Water reclaimed from tailing storage facility (TSF) is pumped back for use in process. 

Garland drains around TSF and sumps have been constructed to channelize the rainwater.  

Similar arrangement shall be provided for new TSF. 

 Mine water constituted by seepage of rainwater and percolating ground water into the 

mines is being collected in underground sumps from where it is being pumped to surface 

storage tanks for reuse in mining operations like drilling, dust suppression and reuse in 

beneficiation plant.  

 The wastewater generated from domestic operations is channelized to existing Sewage 

Treatment Plant (450KLD) and reused in plantation after appropriate treatment. 

 Oil trap system at vehicle maintenance workshops and vehicle washing facilities. 

 Rainwater harvesting structure in mining lease area 

 Regular monitoring of surface and ground water 

Noise 

Generation  

 Majority of mining activities are restricted to underground only.  

 Compressors are installed in isolated building with acoustic enclosures. 

 Ventilation fans are provided with silencers 

 DG set are having acoustic enclosure. 

 All vehicles and machineries used have noise emissions within permissible limits through 

regular maintenance. 

 Improved design of chutes and mill liners. 

 Good grindability due to soft ore. 

 Regular monitoring of noise level of mining & milling equipment. 

 UG HEMM are procured with latest emission standard engines. 

 UG HEMMs are equipped with airconditioned cabins thereby attenuating noise level while 

operating the equipment 

 Green belt is developed to attenuate the noise levels 
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Emissions Mitigation measures incorporated 

 Reducing the exposure time of workers to the higher levels of noise 

Provision of personnel protective equipment like ear plugs, earmuffs etc 

2.11 ASSESSMENT OF NEW AND TESTED TECHNOLOGY FOR THE RISK OF TECHNOLOGICAL FAILURE  

From the nature and extent of the deposit, the reserves and the quality have been proved with 

adequate degree of reliability. Therefore, Sub level Open Stoping Method is the most feasible 

method for mining for the proposed expansion of Underground Mining project. Since the mining 

machineries are rapidly upgrading, project proponent would act fast to adopt more advance 

equipment and automation for safer, environment friendly mining technology. 
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CHAPTER - 3 

DESCRIPTION OF THE ENVIRONMENT 

3.1 INTRODUCTION 

The knowledge of present environment of the core and buffer zone of the existing mining area is 

important to assess the impact of various project activities on environment. The knowledge of 

present day environment is also helpful in planning management of environment and planning of 

mitigation measures. To assess the composite baseline of mine and CPP w.r.t. environmental quality 

of the area, field assessment has been conducted considering following components of the 

environment, viz. land, meteorology, air, noise, water, soil, biological and socio-economic. 

The relevant information and data (both primary and secondary) were collected in core as well as 

buffer zone (10 km distance from the Mine Lease boundary) during Summer Season (March To May, 

2021 and March to May, 2024) in accordance with the guidelines of MoEF&CC for undertaking EIA 

Studies and preparation of EIA/EMP report. 

3.2 STUDY AREA AT A GLANCE 

Study Area: The study area is an area of 10 km radius (aerial distance) from the project site. The area 

of project site (within ML boundary) is considered as core zone and rest of the study area around 

core zone is known as buffer zone. 

The mine site  falls in Tehsil: Girwa and Sarada, District- Udaipur, Rajasthan 

 Core Area : 3620 ha (The Zawar group of Mines is divided in 2 Blocks: Block 1 and 3 for 

systematic and scientific development of Deposit. ) 

S.No Blocks Area (in Ha) 

1. Block-1 3172  

2. Block-3 448 

 Total Area (Zawar Mine) 3620 

 Buffer Area:  83195.09 ha (10 Km radius area around core area). 

The major environmental settings of the study area are as given in the table below- 

Table - 3.1 

Environmental Settings of the Area 

S.No Particulars 

Details 

Name 

Distance and 

Direction 

(From Block-I) 

Distance and Direction 

(From Block-III) 

1. Nearest  

State/National 

Highway 

SH-32 ~3.5 km in ENE ~16.25 km in NE 

NH- 48 passing though Block-

I 

passing though 

BlockIII 
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S.No Particulars 

Details 

Name 

Distance and 

Direction 

(From Block-I) 

Distance and Direction 

(From Block-III) 

2. Nearest Railway 

Station 

Zawar Railway station  within block-I ~14 Km in NNE 

Kharwachanda Railway 

station  

~7.5 Km in NE 

 

~ 27 Km in NNE 

 

Padla Railway station ~7.5 Km in ESE ~12 Km in NE 

3. Airport Maharana Pratap Airport  ~32 Km in NNE  ~46.5 Km in NNE  

4. Nearest Town / City  Udaipur city ~20 km in North  ~38 km in North  

5. Ecological Sensitive 

Areas (Wild Life 

Sanctuaries, National 

parks, biosphere 

reserves) within 

10km radius study 

area 

As per final Notification of Jaisamand Wildlife sanctuary published on 

06.08.2020, ESZ is about 3.180 km and Sanctuary is about 10.80 km from the 

mine site. Certificate for the same has been obtained from Deputy 

Conservator of Forest (Wildlife) vide letter No F 9(10 km-469) 

survey/DCF/WL/2023-24/6405 dated 14.08.2023. 

6. Reserved / Protected 

Forest within 10 km 

radius study area 

 

 

Name 

Distance and 

Direction 

(From Block-I) 

Distance and Direction 

(From Block-III) 

Zawar singatwara Block B 

PF 

Within the block – I ~12.5 km in NNE 

Zawar singatwara Block C 

PF 

Within the block –I ~10 km in North 

Zawar singatwara Block A 

PF 

Adjacent in NNE ~15 km in NNE 

Khajuri Block E PF Adjancent in NW ~15 km in North 

Khajuri Block C PF ~1.0 Km in WNW ~14.5 km in NNW 

Paduna Block PF  ~1.0 km in South ~6.0 km in North 

Paduna Block PF ~1.5 km in SW ~6.0 km in NNW 

Babarmal Block B PF ~1.5  Km in NE ~16.5 km in NNE 

Dingri RF ~1.5 km in ESE ~9.0 km in NE 

Samar Block A PF ~2 km in North ~18 km in North 

Reserved Forest ~2.5 km in SW ~8.0 km in NNE 

Jabla Block A PF ~3.0 km in SW ~6.5 km in NW 

Samar Block B PF ~3 Km in NW ~18 km in NNW 

Babarmal Block B PF ~4.0 Km in NNE ~19 km in NNE 

Polodra RF ~4.0 Km in ENE ~17.25 KM NE 

Khajuri Block B PF ~5 Km in WNW ~19.5 km in NNW 

Khajuri Block A PF ~5.5 Km in WNW ~19.5 km in NW 

Dingri RF ~6.0 km in SE ~8.5 km in NE 
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S.No Particulars 

Details 

Name 

Distance and 

Direction 

(From Block-I) 

Distance and Direction 

(From Block-III) 

Sera Block PF  ~7.0 km in WSW ~13.5 km in NW 

Polodra RF ~7.0 Km in East ~15.75 km in ENE 

Reserve forest ~7.0 Km in  NW ~22 km in NNW 

Chanavda Block RF ~7.0 km in SSE ~2.5 km in NE 

Babarmal Block A PF ~7.5 Km in NNE ~24 km in NNE 

Reserve forest ~8.0 Km in NNE ~24 km in NNE 

Khajuri Block D PF ~9.0 Km in WNW ~17.5 km in NW 

Parshad RF ~11.5 km in SSE ~2.0 km in ESE 

Reserve forest ~13 km in SSW ~2.0  km in SW 

Rikhabdev C PF ~18.5 km in S ~8.0 km in SE 

7. Water bodies within 

10 km radius study 

area 

 

Name 

Distance and 

Direction  

(From Block-I) 

Distance and Direction  

(From Block-III) 

Tiri Nadi Within the block-I ~14.5 km in NNE 

Chandani Nala ~2.5 Km in NNW ~17.5 km in North 

Tidi Dam ~3.0 km in WSW ~10.0 k in NNW 

Daiya Nadi ~6.5 Km in East ~15 km in NE 

Pareri Nadi ~11 km in South Passing through Block-

III 

Thorghati Talav ~16 km in SSE 7.5 km in ESE 

Nal Nadi ~19 km in SSW ~8.5 Km in SW 

8. Seismic Zone Zone – II as per IS: 1893 (Part-I) : 2002 

Source: Site Visit & Pre-feasibility Report 

The map showing environmental settings within 10 km from the mine site is given on the following page.  
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Figure 3.1: Map Showing 10 km radius of study area           
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3.3 BASELINE DATA COLLECTION 

Composite Baseline environment data of Mine and CPP on various components of the environment 

in the study area were collected during Summer Season (March To May, 2021) and March to May, 

2024 to assess the present scenario of the area. Details are given in the table given below: 

Table-3.2 

Composite Baseline data collection of Mine site and CPP 

Summer Season (March to May, 2021) and (March to May, 2024) 

S. No. 
Environmental 

component 

Primary data 

Secondary data 
Parameters Frequency 

Monitoring 

locations 
Methodology 

1. Land Land use and 

land cover 

Once in a 

season 

Study area Field survey Satellite imagery 

from NRSC, 

Hyderabad 

Soil Once in a 

season 

 As per IS 

2720/USDA 

 

2. Meteorology 

 

Temperature,

Relative 

Humidity, 

Wind Speed, 

Wind 

Direction, 

Rainfall 

Hourly 1 

 

-- IMD book 

(Climatological 

normals 1981-2010), 

Rainfall data for 

Udaipur (Dabok) 

 

3. Air 

 

 

PM10, PM2.5, 

CO, SO2 and 

NO2 

 

(24 hourly), 

twice a 

week 

15 CPCB Guidelines 

/NAAQS/IS 5182 

-- 

O3, Pb, NH3, 

C6H6, BaP, As, 

Ni 

Once in a 

season 

4. Noise 

 

Equivalent 

noise levels in 

LeqdB (A) 

Once in a 

season 

(day & 

night time) 

15 CPCB Guidelines 

/IS 9989 

-- 

5. Surface Water 

 

Parameters 

as per IS 

10500-2012 

Once in a 

season 

7 IS 10500 

-2012 

-- 

6. Ground 

Water/Drinking 

water 

Once in a 

season 

15 Udaipur District 

Ground Water 

Brochure, 2013, 

CGWB  
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S. No. 
Environmental 

component 

Primary data 

Secondary data 
Parameters Frequency 

Monitoring 

locations 
Methodology 

7. Biological 

Environment 

Flora and 

Fauna  

Once in a 

season 

Study area Quadrate 

method/random 

sampling  

- 

8. Socio- 

Economic 

Environment 

Socio- 

Economic 

status 

Once in a 

season 

Study area Field survey 

through 

questionnaire, 

group discussion 

and random 

sampling 

 Census data, 2011 

 

3.3.1 INSTRUMENTS USED FOR ENVIRONMENTAL BASELINE DATA COLLECTION  

The following instruments were used at the site for composite environmental baseline data 

collection work. 

1. Respirable Dust Sampler with attachment for gaseous Pollutants, Envirotech APM 460. 

2. Fine Particulate Matter (FPM) Sampler APM 550 

3. Sound Level Meter Model Envirotech SLM - 100 

4. Digital D.O. Meter Model - 831 E (CPCB Kit) 

5. Weather Monitoring Station Model Enviro WM 271 

6. Water Level Indicator and 

7. Global Positioning System (GPS). 

A part from collecting samples of air, water, noise and soil from representative sampling points 

given in proceeding sections, the data on land use, vegetation and agricultural crops were also 

collected by the field team through interaction with a large number of local inhabitants of the study 

area and different Government departments / agencies. This provided an excellent opportunity to 

the members of the field team for obtaining clear scenario of the existing environment of the study 

area. 

3.4 LAND USE / LAND COVER STUDY  

Land use of the study area delineating forest area, agricultural land, grazing land, wildlife sanctuary, 

national park, migratory routes of fauna, water bodies, human settlements and other ecological 

features should be indicated. Land use plan of mine lease area should be prepared to encompass 

preoperational, operational and post operational phases and submitted. Impact, if any, of change 

of land use should be given. To fulfill the requirement of the above said ToR point the following 

process has been adopted:- 

 Development of land use & land cover map using land coordinates of the project area.  

 Identification and marking of important basic features according to primary and secondary 

data. 
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 Evaluation of the impact on existing land use of the project area. 

 Suggestive measures for conservation and sustainable use of land. 

3.4.1 DATA USED 

Current vintage data of Indian Remote Sensing Satellite RESOURCESAT-2 (L4FMX) digital FCC (False 

Color Composite) has been used for preparation of Land use/ Land cover thematic map of study 

area.  

Satellite image has been procured from National Remote Sensing Centre, Hyderabad. Survey of 

India toposheet as a reference map on 1:50,000 scale has been used for preparation of base layer 

data like road, rail network; village and mine site and for geo-referencing of satellite image. 

Table-3.3 

Details of Data collection 

S. No. Particulars Details 

1. Satellite Image  RESOURCESAT 2A (LISS-IV) 

2. Vintage Date 14th February 2021 

3. Satellite Data Source NRSC, Hyderabad 

4. SOI Toposheets No 45 H/11, 45 H/12, 45 H/15 & 45 H/16 

5. Software Used Earth Resources Data Analysis System 

(ERDAS) Imagine 9.2 
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Source: NRSC Hyderabad   Figure 3.2: Satellite Imagery of Study Area 
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3.4.2 METHODOLOGY 

 Preliminary / primary data collection of the study area 

• Satellite data procurement from NRSC Hyderabad 

 Secondary data collection from authorized bodies 

• Survey of India Toposheet (SOI) 

• Cadastral / Khasra map 

• GPS Coordinates of Mine Lease Boundary 

• Mining Maps approved by IBM, Bangalore 

 Processing of satellite data using ERDAS Imagine 9.2 and to prepare the Land use and Land 

cover maps (e.g. Forest, agriculture, settlements, wasteland, water bodies etc.) by digital 

image processing (DIP) technique. 

• Geo-Referencing of the Survey of India Toposheet 

• Geo-Referencing of satellite Imagery with the help of Geo-Referenced Toposheets 

• Geo-Referenced Khasra  Maps 

• Enhancement of the Satellite Imagery  

• Base Map layer creation (Roads, Railway, Village Names and others Secondary data etc.)  

• Data analysis and Classification using Digital interpretation techniques. 

• Ground truth studies or field Verification. 

• Error fixing / Reclassification 

• Final Map Generation 
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3.4.2.1 LAND USE / LAND COVER DETAILS OF STUDY AREA 

 

Source: Satellite Imagey  

Figure 3.3: Land Use / Land Cover Map of the Study Area 
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The land use and land cover details of the Study area are given in Table - 3.4 

TABLE - 3.4 

Land Use / Land Cover Details of Study Area 

S. No. Legend Area (in ha) Area (in %) 

1. River/Water Body 601.66 0.72 

2. Nala 865.67 1.04 

3. Agriculture land 1442.32 1.73 

4. Vegetation/Plantation 3772.97 4.54 

5. Mine Quarry 899.67 1.08 

6. Open Scrub Land 29139.90 35.03 

7. Forest 45443.50 54.63 

8. Human Settlement 617.81 0.74 

9. Road 209.76 0.25 

10. Railway 103.35 0.12 

11. Industry 21.11 0.03 

12. Tailing Storage Facility 77.08 0.09 

 Total 83195.09 100.00 

   Source: LU/LC classification map for study area  

3.4.3 INTERPRETATION OF THE LULC DATA 

The study area mainly comprises of Forest Land (54.63 %) and Open Scrub Land (35.03 %). Vegetation 

and Plantation spreads over 4.54 % and Agriculture land (1.73 %) of total study area. 

Built up area is represented by human settlements (0.74 %). Due to the upcoming project, increased 

human settlements will be concenterated near the mine lease area as employment will be 

generated. There is a possibility of increase in transportation and population in the nearby villages 

that will result in change in the present land use and land cover. Water bodies in the study area 

comprise of Tidi Dam etc. (0.72 %) and River/Nala (1.04 %). Mining areas comprise of active quarries 

and mined out area (1.08%) and Tailing Storage Facility (0.09%).  

3.5 SEISMICITY AND FLOOD HAZARD ZONATION OF THE AREA 

Bureau of Indian Standards [IS - 1893 (Part-1): 2002], has grouped the country into four seismic 

zones viz. Zone - II, III, IV and V. Of these, Zone - V is the most seismically active region, while Zone - 

-II is the least. The Modified Mercalli Intensity (MMI) scale, which measures the impact of the 

earthquakes on the surface of the earth, broadly associated with various zones is given in table 3.5. 

Table - 3.5 

Seismic Zones in India 

S. No. Seismic Zone Risk 
Intensity of Earthquake (on 

Mercalli Intensity Scale) 

1.  Zone - II Low Risk Zone VI & below 

2.  Zone - III Moderate Risk Zone VII 
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S. No. Seismic Zone Risk 
Intensity of Earthquake (on 

Mercalli Intensity Scale) 

3.  Zone - IV High Risk Zone VIII 

4.  Zone - V Very High-Risk Zone IX & above 

Source:www.ndma.gov.in/images/guidelines/earthquakes.pdf 

The Rajasthan State falls in a region of low Seismic hazard zone with the exception being moderate 

hazard in areas along west state border. It mainly lies in Zones II and III. Several faults have been 

identified in this region out of which many show evidence of movement during the Holocene epoch. 

The Cambay Graben terminates in the south-western part of the state. The Konoi Fault near 

Jaisalmer trends in a north-south direction and was associated with the 1991 Jaisalmer earthquake. 

Several active faults criss-cross the Aravalli range and lie parallel to each other. The most prominent 

of them is the north-south trending Sardar Shahar Fault and the Great Boundary Fault which runs 

along the Chambal River and then continues in the same direction into Uttar Pradesh. However, it 

must be stated that proximity to faults does not necessarily translate into a higher hazard as 

compared to areas located further away, as damage from earthquakes depends on numerous 

factors such as subsurface geology as well as adherence to the building codes. 

The Mine site as well as 10 km study area lies in Zone-II Moderate Risk Zone of Seismic Zoning Map 

of India, updated by “Vulnerability Atlas – 3rd Edition (updated on 2nd March, 2019); Peer Group, 

Ministry of Health (MoH) and UPA; based on digitized data of SOI, GOI; Seismic Zones of India Map, 

IS 1893 – 2002, BIS, GOI, Seismic tectonic Atlas of India and its environs, GIS, GOI”ss. 
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Figure 3.4 Seismic Zone Map (Mine site falls in Seismic zone II)  

Conclusion 

The mine site as well as 10 km study area lies in zone-II which is low damage risk zone.  

 

MINE SITE 
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3.6 FLOOD HAZARD ZONATION OF THE AREA 

As per -the “BMTPC: Vulnerability Atlas – 3rd Edition (updated on 2nd March, 2019); Peer Group, 

Ministry of Housing (MoH) and UPA (Urban Poverty Alleviation); based on digitized data of SOI, 

GOI; Census of India 2011; Flood Atlas (1987), Task Force Report (2004), C.W.C., GOI” the mine site 

does not fall under “area liable to flood”. Flood Hazard Zonation Map of India showing the mine 

site is given in Figure - 3.5. 
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Figure 3.5 Flood Hazard Zonation Map showing project location 

MINE SITE 
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3.7 TOPOGRAPHY & DRAINAGE PATTERN 

Topography  

The lease area falls on Survey of India GT sheet no. 45 H/11 & 15 and southern side of Udaipur district. 

The Zawar group of mines lease area consisting hilly terrain of variable heights ranging from 

350mRL to 600mRL and marked by rugged and hilly terrain, dominated by steeply dipping outcrops 

and small valleys carved by the networks of ephimeral streamlets and streams. The drainage 

pattern is sub-dendretic to dendretic. The general slope of the area is from west to east and north-

west to south-west. In the northern and western part of the area, there are some high peaks of the 

hills. The south-eastern part has comparatively lower elevation having lowest elevation, i.e. at 

Khakhadara. The major part of these hilly area is under forest cover. The total leasehold area (3620 

Ha) is divided in two blocks – Block 1 & Block 3. The details of general RL is given below - 

ML Lease area  Minimum RL Maximum RL 

Block 1 3172 Ha 345mRL 695mRL 

Block 3 448 Ha 410mRL 540mRL 

Drainage Pattern  

The Tidi river forms major river system in Core and peripheral area. It is a ephimeral river and has 

two catchment zones in the north and west of the area. The northern catchment commences from 

the high peaks of mountains towards north-west and north-east of Kaya village. The stream from 

these area almost takes a south and south-easterly course and joins Tidi river at the base of a hill 

north-west of mine area. 

The western catchment commences from high hilly peaks around Sera village. The Tidi river near 

Tidi and Zawar villages takes a meandering north-east course. After flowing almost west-east 

course, North- Northwest of mining area it changes its course towards south-east, where it is joined 

by Daya River. The Daya river emerges from hill area around Keora Khurd village. After flowing 

through hilly terrain as a narrow stream upto Rela village the downstream course of River broadens 

with thin deposits of coarse alluvium. 

The Tidi river further south of the area, joins Gomti river which is tributary of Som river. The Som 

river joins Mahi river near Deola Village in Dungarpur District and after draining a part of eastern 

Gujarat ultimately joins Gulf of Cambey of Arabian Sea. 

Highest Flood Level (HFL) recorded as 351.60 mRL recorded on 20.08.1994. All the mine entries 

Mochia (395.06 mRL), Balaria (378 mRL), Zawarmala (430.58 mRL) and Baroi (430.05 mRL) are 

above HFL.  

3.8 CLIMATOLOGICAL DETAILS 

Climate 

The climate of the district is generally dry and healthy and the seasons are on the pattern of those 

generally in the Deccan. The summer season starts during the middle of February and -continues up 

to the first week of June. Summer is followed by south-west monsoon which last till the end of 
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September. October and November are the post-monsoon months. December is the coldest month 

with mean daily maximum and minimum temperatures being 24 deg.C and 10 deg.C respectively. 

During peak summer, temperature shoots up to 44.6  degC. Relative humidity varies from 25% in 

summer to 82% in winter (Census 2011). 

Udaipur district lies on the south slope of the Aravalli Range of Rajasthan and has semi-arid type of 

climate. Dry climate prevails for most part of the year. Meteorological data of Udaipur (Daboka) at 

a distance of approx 45 km. 

Temperature and rainfall 

The mean daily maximum temperature is 39°C during May and mean daily minimum temperature is 

10.8°C during December. The annual mean temperature is 24.1°C. 

A review of rainfall pattern during last 10 years (2010-2020) of District Udaipur reveals that the 

rainfall in the area is highly erratic. The annual average rainfall in the region is around 805.15 mm 

(average of last eleven years rainfall data from 2010-2020) varying from minimum 594.07 mm in 2018 

to maximum 1077.79 mm in 2019. 

Rainfall pattern during last 16 years for Udaipur district is presented in Table 3.6. 

Table - 3.6 

Rainfall Data for last 10 Years 

S.No Year Rainfall 

1. 2010 775.24 

2. 2011 855.97 

3. 2012 880.71 

4. 2013 880.73 

5. 2014 701.32 

6. 2015 652.31 

7. 2016 976..71 

8. 2017 823.99 

9. 2018 594.07 

10. 2019 1077.79 

11. 2020 717.91 

Average 805.15 

                                                    (Source:  India Meteorological Department) 

3.9                   METEOROLOGY 

Meteorology plays a vital role in determining the transport and diffusion pattern of air pollutants 

released into atmosphere. The principal variables include horizontal convective transport (average 

wind speed and direction), vertical convective transport (atmospheric stability) and topography of 

the area. 

Meteorological characteristics of an area are very much important in assessing possible 

environmental impacts and in preparing environmental management plan. 
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Since meteorological factors show wide fluctuations with time, meaningful interpretation can be 

drawn only from long-term reliable data. Such source of data is India Meteorological Department 

(IMD), which maintains a network of meteorological stations at several important locations. 

The nearest IMD stations to the mine site is located in Udaipur (Dabok). Based on the previous IMD 

data [Climatological Normals (1981-2010)], the pre-dominant wind direction (seasonal as well as 

annual) was considered. As per the data, pre-dominant wind direction through out study period 

was observed from West, according to which, the locations for ambient air quality monitoring were 

selected. Windrose prepared for the study period  is given in Figure 3.6. 

 

Annual Wind Rose 

 

Summer Season  

 

Figure no. 3.6: Windrose based on secondary Meteorological data of  Udaipur (Dabok)  

(seasonal as well as annual)
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3.9.1             MICRO-METEOROLOGY AT SITE 

Meteorological station was set-up at site to record surface meteorological parameter during 

Summer Season (March to May, 2021) and (March to May, 2024) 

 Wind Rose Diagram showing the wind pattern that during the study period the dominant wind 

direction was from the West (W) accounting 29.4% no. of days. The second dominant wind 

direction was observed to be from South-West and 20.06% of the days winds are observed to 

be calm winds. 

TABLE - 3.7 (a) 

Micro-Meteorology at Site 

Study Period: Summer Season (March to May, 2021) 

Month 
Temperature (0C) Relative Humidity (%) Wind Speed (m / sec) 

Min. Max. Min. Max. Min. Max. 

March, 2021 9.8 38.3 21 44.0 0.1 5.2 

April, 2021 14.7 41.8 19 39.0 0.1 6.1 

May, 2021 20.3 44.5 24 41 0.1 5.7 

Source: Meteorological Station at Site 

TABLE - 3.7 (b) 

Micro-Meteorology at Site 

Study Period: Summer Season (March to May, 2024) 

Month 
Temperature (0C) Relative Humidity (%) Wind Speed (m / sec) 

Min. Max. Min. Max. Min. Max. 

March, 2024 6.1 39.7 6.3 78.5 0.06 5.48 

April, 2024 20.3 40.3 6.9 65.6 0.1 5.42 

May, 2024 19.1 45.8 4.5 78.2 0.1 5.50 

Source: Meteorological Station at Site 
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 Figure 3.7 (a): Windrose diagram showing wind pattern (March to May, 2021) 
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Figure 3.7 (b): Windrose diagram showing wind pattern (March to May, 2024) 
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3.10 AMBIENT AIR ENVIRONMENT 

Ambient air quality monitoring has been carried out within the study area to determine the 

baseline concentration of various air pollutants in the ambient air. The ambient air quality 

depends upon the emission sources, meteorological conditions and the background 

concentration of specific pollutants. and the It helps in providing a data base for predicting 

impact on the surrounding area due to a project activity. It will also be useful in ascertaining the 

quality of air environment in conformity to standards of the ambient air quality during operation 

phase of project.   

Monitoring schedule  

Air quality monitoring has been carried out at 15 locations for 24 hours (twice a week) for three 

months (26 observations for one location).  

Parameters monitored are: 

 Sulphur Dioxide (SO2) 

 Nitrogen dioxide (NO2) 

 Particulate Matter (PM10 and PM2.5) 

 Carbon Monoxide (CO) were monitored once in the study period. 

TABLE - 3.8 

Details of Test Procedures 

S.No. Parameters 

Test Method 

Specification 

against which 

tests are 

performed 

Range 

of 

testing 

Limit of 

detection 

Equipment used for monitoring 

Equipment 

required for 

Sampling 

Equipment 

required for 

Analysis 

1. Sulphur 

Dioxide 

(SO2) 

IS: 5182, (P-2), 2001 

Reaffirmed 2017 

5 µg/m3 

to 1050 

µg/m3 

5 µg/m3 Respirable dust 

sampler/Low 

flow Pump 

UV 

spectrophotometer 

2. Nitrogen 

Dioxide 

(NO2) 

IS: 5182, (P-6), 

2006 

Reaffirmed 2017 

5 µg/m3 

to 750 

µg/m3 

5 µg/m3 Respirable dust 

sampler/Low 

flow Pump 

UV 

spectrophotometer 

3. Particulate 

Matter 

(PM10) 

IS: 5182, (P-23), 

2006 

Reaffirmed 2017 

10 

µg/m3 

to 1000 

µg/m3 

10 µg/m3 Respirable dust 

sampler,  

Desiccator, high 

accuracy weighing 

balance 

4. Particulate 

Matter 

(PM2.5) 

JMELPL/STOP/03 

(Issue Date – 

09.11.2017) 

10 

µg/m3 

to 500 

µg/m3 

10 µg/m3 Fine Particulate 

sampler  

Desiccator, high 

accuracy weighing 

balance 
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S.No. Parameters 

Test Method 

Specification 

against which 

tests are 

performed 

Range 

of 

testing 

Limit of 

detection 

Equipment used for monitoring 

Equipment 

required for 

Sampling 

Equipment 

required for 

Analysis 

5. Carbon 

Monoxide 

(CO) 

IS: 5182, (P-10), 

1999 

Reaffirmed 2014 

0.5 

mg/m3 

to 50 

mg/m3 

0.5 

mg/m3 

Sampling in 

Tedlar Bag with 

low flow pump 

Gas 

chromatography 

with detector (FID) 

  6. *Benzene IS:5182, (P-11):2006 

Reaffirmed 2017 

1 µg/m3 

to 100 

µg/m3 

1 µg/m3 Sampling in 

Charcoal tube 

with low flow 

pump,  

Gas 

chromatography 

with detector (FID) 

7. *Benzo (a) 

pyrene 

(BaP) 

particulate 

Phase Only 

IS:5182, (P-

12):2004 

Reaffirmed 2014 

0.5 

ng/m3 

to 2000 

ng/m3 

0.5 ng/m3 Sampling in 

Charcoal tube 

with low flow 

pump,  

Gas 

chromatography 

with detector (FID) 

8. Arsenic IS:5182 (Part-22) 

2004 Reaffirmed 

2014/CPCB 

Guidelines 

0.5 

ng/m3 

to 100 

ng/m3 

0.5 ng/m3 Respirable dust 

sampler with 

EPM filter 

paper 

Atomic absorption 

spectroscopy 

9. Nickel IS:5182 (Part-22) 

1979/2004 

Reaffirmed 

2014/CPCB 

Guidelines 

1 ng/m3 

to 100 

ng/m3 

1 ng/m3 Respirable dust 

sampler with 

EPM filter 

paper 

Atomic absorption 

spectroscopy 

10. Lead IS:5182 (Part-22) 

2004 Reaffirmed 

2014 

0.02 

µg/m3 

to 50 

µg/m3 

0.02 

µg/m3 

Respirable dust 

sampler with 

EPM filter 

paper 

Atomic absorption 

spectroscopy 

11. Ozone IS:5182 (Part-9) 

1974 Reaffirmed 

2014 

1.0 

µg/m3 

to 200 

µg/m3 

1.0 µg/m3 Respirable dust 

sampler/Low 

flow Pump 

UV 

spectrophotometer 

12. Ammonia Method of Air 

Sampling & 

Analysis (3rd 

Edition – 1988) 

1 µg/m3 

to 400 

µg/m3 

1 µg/m3 Respirable dust 

sampler/Low 

flow Pump 

UV -

spectrophotometer 
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Note: *- Parameter not covered in our NABL scope. 

                Protocol Used: CPCB Guidelines/IS-5182 

                RDS: Respirable Dust Sampler 

                FPS: Fine Particulate Sampler 

The sources of air pollution in the region are dust emission  from unpaved roads, domestic fuel 

burning, vehicular traffic, agricultural activities, industries and mining activities etc. 

Sampling Locations  

Sampling locations were selected for AAQ Monitoring keeping in view the pre-dominant wind 

direction prevailing in the area based on the previous IMD source.Monitoring stations selected 

for Ambient Air Quality Monitoring during the study period are given in Table - 3.9.  

Table - 3.9 

Locations of Ambient Air Quality & Noise Level Monitoring Stations 

Station 

Code 

Sampling 

Location 

Tentative 

distance 

(from 

Block-I) 

Tentative 

distance 

(from 

Block-III) 

Tentative 

distance 

(from 

CPP) 

Latitudes & 

Longitudes 

Selection Criteria 

Block-I 

Selection Criteria 

CPP 

SAN 1 

Village 

Premnagar 

(Block-I) 

Core 

Zone 

~ 13.5 Km 

in NNE 

direction 

~ 0.9 Km 

in WNW 

direction 

24° 21'17.1" N 

73° 44' 17.3" E 

Core Zone 

Residential Colony 

within Lease area 

Downwind 

direction 

Nearest 

Habitation in 

buffer zone 

SAN 2 

Mochia 

Mine 

(Block-I) 

Core 

Zone 

~ 14.0 

Km in 

North 

direction 

~ 3.2 Km 

in WNW 

direction 

24°21'46.93"N 

73°42'58.95"E 

 Core Zone 

 Underground 

Mining 

 Mill 1 & Mill 2 in SE 

 Hydrofill plant is in 

the area of 

mochia mine and 

~0.6 km (West) 

away from the 

opening of 

Mochia Mine 

Existing Lead-Zinc 

Underground 

Mine 

SAN 3 

Balaria 

Mine 

(Block-I) 

Core 

Zone 

~ 14.0 

Km in 

North 

direction 

~ 1.1 Km 

in NW 

direction 

24°21'33.21"N 

73°44'21.66"E 

 Core Zone 

 Underground 

Mining 

Existing Lead-Zinc 

Underground 

Mine 
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Station 

Code 

Sampling 

Location 

Tentative 

distance 

(from 

Block-I) 

Tentative 

distance 

(from 

Block-III) 

Tentative 

distance 

(from 

CPP) 

Latitudes & 

Longitudes 

Selection Criteria 

Block-I 

Selection Criteria 

CPP 

SAN 4 
Baroi Mine 

(Block-I) 

Core 

Zone 

~ 12.0 

Km in 

North 

direction 

~ 4.0 Km 

in West 

direction 

24°21'0.32"N 

73°42'17.46"E 

 Core Zone 

 Underground 

Mining 

 DTP within Baroi 

Mine (~500 m 

away from Baroi 

opening) 

Existing Lead-

Zinc 

Underground 

Mine 

SAN 5 

ZawarMala 

Mine 

(Block-I) 

- Core 

Zone 

~ 10.0 

Km in 

North 

direction 

~ 5.9 Km 

in WSW 

direction 

24°20'4.00"N 

73°41'19.49"E 

 Core Zone 

 Underground 

Mining 

 Existing Lead-

Zinc 

Underground 

Mine 

SAN 6 
Village 

Jawar 

Core 

Zone 

~ 10.5 

Km in 

North 

direction 

~ 5.26 

Km in 

West 

direction 

24°20'51.74"N 

73°41'34.51"E 

 Habitation within 

lease area 

Habitation in 

Upwind of Pre 

dominant 

direction 

 

SAN 7 CPP 
Core 

Zone 

~ 13.5 

Km in 

North 

direction 

- 
24°21'2.81"N 

73°44'49.48"E 
 Core Zone 

 Core Zone 

SAN 8 

Mine Site 

Bara 

(Block III) 

~ 8 Km in 

South 

direction 

Core 

Zone 

~ 13.5 

Km in 

SW 

direction 

24 14 19.2 N 

73 41 09.9 E 

 Habitation in Core 

Zone 

 Near NH-48 

- 

SAN 9 Singatwara 

Adjacent 

in North 

direction 

~ 16 Km 

in NNE 

~ 2.5 Km 

in NNW 

direction 

24°22'20.0"N 

73°44'08.8"E 

 Habitation within 

zone 

 Near babarmal 

block B PF 

 Near Zawar 

Singatwara Block 

A PF 

 Near 

ZawarSingatwara 

Block APF 

 Habitation in 

Buffer zone 

SAN 10 kalipipli 

~1.0 km 

in west 

direction 

~ 11 Km in 

NW 

~ 7.0 Km 

in West 

direction 

24°20'56.0"N 

73°40'26.8"E 

 Near NH-48  Near NH-48 
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Station 

Code 

Sampling 

Location 

Tentative 

distance 

(from 

Block-I) 

Tentative 

distance 

(from 

Block-III) 

Tentative 

distance 

(from 

CPP) 

Latitudes & 

Longitudes 

Selection Criteria 

Block-I 

Selection Criteria 

CPP 

 Nearest 

habitation in 

buffer zone 

 Upwind of the 

pre-dominant 

direction 

 Upwind of the 

pre-dominant 

direction 

SAN 11 Kanpur 

~ 1.0 km 

in SE 

direction 

~ 9.5 Km 

in NNE 

~ 3.80 

Km in 

SW 

direction 

24°19'31.1"N 

73°43'02.5"E 

 Near Singatwara 

block C PF 

 Habitation in 

downwind of pre-

dominant 

direction 

formZawarmala 

block 

 Near Singatwara 

block C PF 

 Habitation in 

buffer Zone. 

SAN 12 
Kevra 

Khurd 

~ 6.0 km 

in NE 

direction 

~ 20Km 

in NE 

~ 7.4 Km 

in NNE 

direction 

24°24'57.0"N 

73°46'11.0"E 

 Near SH-32 

 Habitation in 

downwind of 2nd 

dominant 

direction 

 NearRF 

 Near SH-32 

 Habitation in 

buffer Zone. 

 Near Babarmal 

Block B PF 

SAN 13 Nangela 

~2.0 km 

in SW 

direction 

~ 2 Km in 

NW 

~ 9.0 Km 

in SW 

direction 

24°18'34.0"N 

73°39'31.4"E 

 Near paduna 

block PF 

 Near paduna 

block PF 

SAN 14 NewaTalai 

~0.45 km 

in East 

direction 

~ 13.5 Km 

in NNE 

~ 0.4 Km 

in East 

direction 

24°20'58.58"N 

73°45'09.74"E 

 Near Palodra RF 

 Near Sh-32 

Downwind of Pre 

dominant 

direction 

SAN 15 Moridungri 

~ 5.5 km 

in West 

direction 

~12.5 Km 

in South 

West 

~ 18.6 

Km in 

SW 

direction 

24°13'22.0"N 

73°37'24.0"E 

 Near RF 

 Habitation in 

buffer zone near 

Block (III) 

- 
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Figure 3.8 Key Plan showing Ambient Air quality and Noise Level monitoring Locations (March to May, 2021) and (March to May, 2024)
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Ambient Air Quality Monitoring 

Table – 3.10 shows the maximum and minimum concentration of the air pollutants monitored at 

different locations (as mentioned in Table - 3.9) during the study period. All observations of 

pollutants for each location are detailed in Ambient Air Quality Monitoring Tables enclosed as 

Annexure - 13 (a & b) along with this report. 

TABLE - 3.10 (a) 

Ambient Air Quality Monitoring Results 

Summer Season (March to May, 2021) 

Station 

Code 
Sampling Location 

PM2.5 

(µg/m3) 

PM10 

(µg/m3) 

NO2 

(µg/m3) 

SO2 

(µg/m3) 

CO 

(mg/m3) 

Max Min Max Min Max Min Max Min Max Min 

SAN 1 Village Premnagar (Block-I) 39.8 29.6 75.2 62.3 24.9 16.5 12.9 6.4 BDL (DL 0.50) 

SAN 2 Mochia Mine(Block-I) 44.3 32.9 82.3 68.2 25.7 14.5 14.3 6.8 0.86 0.58 

SAN 3 Balaria Mine(Block-I) 40.1 30.3 74.6 62.1 27.1 15.2 13.8 6.6 0.79 0.63 

SAN 4 Baroi Mine(Block-I) 42.5 33.8 78.9 66.3 26.3 14.9 14.5 7.3 0.76 BDL (DL 0.50) 

SAN 5 ZawarMala Mine(Block-I) 42.9 35 81.8 67.1 27.9 16.0 15.6 7.1 0.98 0.66 

SAN 6 Village Jawar 40.4 30 74.1 62.7 26.0 16.3 12.4 5.8 BDL (DL 0.50) 

SAN 7 CPP 44.5 36.4 85.1 71.3 30.2 19.8 17.7 8.9 1.03 0.70 

SAN 8 Mine Site Bara (Block III) 39.7 31.8 78.9 68.5 24.6 15.2 13.8 6.5 BDL (DL 0.50) 

SAN 9 Singatwara 38.8 29.4 76.7 62.4 21.4 13.7 11.2 6.3 BDL (DL 0.50) 

SAN 10 kalipipli 41.5 32.2 82.1 65.8 28.7 17.6 15.3 6.8 0.93 BDL (DL 0.50) 

SAN 11 Kanpur 35.4 27.6 74.7 63.8 22.3 14.1 11.6 6.1 BDL (DL 0.50) 

SAN 12 Kevra Khurd 40.2 31.5 78.9 65 23.8 14.9 12.7 6.6 0.82 BDL (DL 0.50) 

SAN 13 Nangela 34.3 26.2 67.3 54.9 20.3 13.6 10.3 5.5 BDL (DL 0.5) 

SAN 14 Newa Talai 38.6 29 76 63.1 23.3 13.0 11.9 6.0 BDL (DL 0.5) 

SAN 15 Moridungri 37.5 31.7 79.4 67.5 22.3 14.8 11.8 6.4 BDL (DL 0.50) 

NAAQS* 60 100 80 80 4 

Remark - Detection limit for CO - 0.5 mg/ m3 

Source: Ambient Air Quality Monitoring Results from JM EnviroLab Pvt. Ltd. 

*NAAQS - National Ambient Air Quality Standards; Schedule-VII, [Rule 3 (3B)], [Part-II-sec.-3(i)] 16.11.2009 

As per the ToR issued by MoEFCC, New Delhi vide their letter no J-11015/259/2012-IA-II (M) dated 08th 

September, 2021 remaining 8 parameters (viz. O3, Pb, CO, NH3, C6H6, BaP, As, Ni) of Ambient air, as per 

NAAQS, 2009 were also monitored once and were found below the prescribed standards. Monitoring 

results are given as under: 
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Sensitivity: Internal (C3) 

TABLE - 3.10 (b) 

Ambient Air Quality Monitoring Results  

Summer Season (March to May, 2021) 

Station 

Code 

Sampling 

location 

Ozone 

(O3) 

(µg/m3) 

Lead (Pb) 

(µg/m3) 

(NH3) 

(µg/m3) 

Benzene 

(C6H6) 

(µg/m3) 

Arsenic (As) 

(ng/m3) 

Nickel (Ni) 

(ng/m3) 

Benzo(a)pyren

e (BaP)-

Particulate 

phase only 

(ng/m3) 

SAN 1 

Village 

Premnagar 

(Block-I) 

12.3 
BDL 

(DL-0.02) 
5.5 

BDL 

(DL-1.0) 

BDL 

(DL-0.50) 

BDL 

(DL-1.0) 

BDL 

(DL-0.50) 

SAN 2 
Mochia 

Mine(Block-I) 
18.6 0.08 4.8 

BDL 

(DL-1.0) 

BDL 

(DL-0.50) 
4.4 BDL (DL-0.50) 

SAN 3 
Balaria 

Mine(Block-I) 
12.3 

BDL 

(DL-0.02) 
6.9 

BDL 

(DL-1.0) 

BDL 

(DL-0.50) 
2.2 BDL (DL-0.50) 

SAN 4 
Baroi 

Mine(Block-I) 
21.3 0.09 11.3 

BDL 

(DL-1.0) 

BDL 

(DL-0.50) 
6.9 BDL (DL-0.50) 

SAN 5 
ZawarMala 

Mine(Block-I) 
20.5 

BDL 

(DL-0.02) 
12.8 

BDL 

(DL-1.0) 

BDL 

(DL-0.50) 
5.6 BDL (DL-0.50) 

SAN 6 
Village Jawar 

16.3 
BDL 

(DL-0.02) 
4.9 

BDL 

(DL-1.0) 

BDL 

(DL-0.50) 

BDL 

(DL-1.0) 
BDL (DL-0.50) 

SAN 7 
CPP 

23.6 0.16 11.4 
BDL (DL-

1.0) 
BDL (DL-0.50) 7.6 BDL (DL-0.50) 

SAN 8 
Mine Site Bara 

(Block III) 
12.3 

BDL 

(DL-0.02) 
3.6 

BDL 

(DL-1.0) 
BDL (DL-0.50) 

BDL (DL-

1.0) 
BDL (DL-0.50) 

SAN 9 
Singatwara 

10.2 
BDL 

(DL-0.02) 

BDL (DL-

1.0) 

BDL 

(DL-1.0) 
BDL (DL-0.50) 

BDL (DL-

1.0) 
BDL (DL-0.50) 

SAN 10 
kalipipli 

13.6 0.06 15.9 
BDL (DL-

1.0) 
BDL (DL-0.50) 3.2 BDL (DL-0.50) 

SAN 11 
Kanpur 

8.9 
BDL (DL-

0.02) 
6.3 

BDL (DL-

1.0) 
BDL (DL-0.50) 

BDL (DL-

1.0) 
BDL (DL-0.50) 

SAN 12 
Kevra Khurd 

13.7 
BDL (DL-

0.02) 
5.4 

BDL (DL-

1.0) 
BDL (DL-0.50) 

BDL (DL-

1.0) 
BDL (DL-0.50) 

SAN 13 
Nangela 

10.3 
BDL (DL-

0.02) 
9.2 

BDL (DL-

1.0) 
BDL (DL-0.50) 

BDL (DL-

1.0) 
BDL (DL-0.50) 

SAN 14 
Newa Talai 

8.9 
BDL (DL-

0.02) 

BDL (DL-

1.0) 

BDL (DL-

1.0) 
BDL (DL-0.50) 

BDL (DL-

1.0) 
BDL (DL-0.50) 

SAN 15 
Moridungri 

14.8 
BDL (DL-

0.02) 
8.6 

BDL (DL-

1.0) 
BDL (DL-0.50) 

BDL (DL-

1.0) 
BDL (DL-0.50) 

NAAQs 180 1 400 5 6 20 1 
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Sensitivity: Internal (C3) 

Table - 3.10 (c) 

Ambient Air Quality Monitoring Results 

Summer Season (March to May, 2024) 

Station 

Code 
Sampling Location 

PM2.5 

(µg/m3) 
PM10 (µg/m3) 

NO2 

(µg/m3) 

SO2 

(µg/m3) 

CO 

(mg/m3) 

Max Min Max Min Max Min 
Ma

x 
Min Max Min 

SAN 1 Village Premnagar (Block-I) 34.1 29.3 65.2 55.4 23.4 18.2 13.3 8.6 0.65 0.56 

SAN 2 Mochia Mine(Block-I) 45.7 35.7 76.4 58.4 26.2 19.3 14.7 9.0 0.83 0.65 

SAN 3 Balaria Mine(Block-I) 37.4 32.1 61.5 53.2 19.6 15.9 10.2 6.8 0.61 0.55 

SAN 4 Baroi Mine(Block-I) 43.9 36.6 72.0 60.4 24.8 19.6 13.9 9.5 0.68 0.61 

SAN 5 ZawarMala Mine(Block-I) 42.3 34.9 70.9 63.2 25.5 17.7 15.1 10.3 0.75 0.67 

SAN 6 Village Jawar 38.7 33.8 66.0 56.8 22.5 16.0 12.8 8.0 0.63 0.54 

SAN 7 CPP 45.9 38.3 76.3 68.5 30.8 21.5 18.2 12.2 0.92 0.75 

SAN 8 Mine Site Bara (Block III) 38.0 33.6 68.0 57.7 23.1 17.9 11.2 7.7 0.65 0.58 

SAN 9 Singatwara 35.0 27.1 62.7 49.5 18.8 13.5 9.5 5.5 BDL BDL 

SAN 10 kalipipli 33.8 26.0 57.2 46.9 17.3 12.3 9.1 5.0 BDL BDL 

SAN 11 Kanpur 31.5 25.3 55.6 44.9 16.7 11.9 8.9 4.9 BDL BDL 

SAN 12 Kevra Khurd 38.5 31.3 69.0 60.1 21.3 14.6 11.1 6.8 0.63 0.55 

SAN 13 Nangela 31.4 26.9 57.0 47.8 15.7 10.4 8.6 5.2 BDL BDL 

SAN 14 Newa Talai 32.8 22.7 53.0 40.2 14.8 10.8 9.3 6.2 BDL BDL 

SAN 15 Moridungri 35.7 30.5 66.5 57.6 20.7 14.5 10.2 6.8 BDL BDL 

NAAQS* 60 100 80 80  4 

Table - 3.10 (d) 

AMBIENT AIR QUALITY MONITORING RESULTS SUMMER SEASON (MARCH TO MAY, 2024)  

Station 

Code 

Sampling 

location 

Benzo(a)

pyrene 

(ng/m3) 

Ozone 

(µg/m3) 

Lead 

(µg/m3) 

Ammonia 

(µg/m3) 

Benzene 

(µg/m3) 

Arsenic 

(ng/m3) 
Nickel (ng/m3) 

SAN 1 

Village 

Premnagar 

(Block-I) 

BDL 18.3 BDL 25.1 BDL BDL BDL 

SAN 2 
Mochia 

Mine(Block-I) 
BDL 23.5 BDL 31.3 BDL BDL 5.3 

SAN 3 
Balaria 

Mine(Block-I) 
BDL 18.0 BDL 24.2 BDL BDL BDL 

SAN 4 
Baroi 

Mine(Block-I) 
BDL 27.0 BDL 35.0 BDL BDL 6.4 

SAN 5 
ZawarMala 

Mine(Block-I) 
BDL 24.7 BDL 15.6 BDL BDL BDL 

SAN 6 Village Jawar BDL 10.1 BDL 11.2 BDL BDL BDL 

SAN 7 CPP BDL 8.4 BDL 14.3 BDL BDL 8.1 
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Sensitivity: Internal (C3) 

Station 

Code 

Sampling 

location 

Benzo(a)

pyrene 

(ng/m3) 

Ozone 

(µg/m3) 

Lead 

(µg/m3) 

Ammonia 

(µg/m3) 

Benzene 

(µg/m3) 

Arsenic 

(ng/m3) 
Nickel (ng/m3) 

SAN 8 
Mine Site Bara 

(Block III) 
BDL 13.7 BDL 18.8 BDL BDL BDL 

SAN 9 Singatwara BDL 12.5 BDL 16.0 BDL BDL BDL 

SAN 10 kalipipli BDL 15.3 BDL 24.8 BDL BDL 2.8 

SAN 11 Kanpur BDL 11.0 BDL 17.2 BDL BDL BDL 

SAN 12 Kevra Khurd BDL 16.6 BDL 26.1 BDL BDL BDL 

SAN 13 Nangela BDL 9.5 BDL 14.4 BDL BDL BDL 

SAN 14 Newa Talai BDL 10.6 BDL 17.9 BDL BDL BDL 

SAN 15 Moridungri BDL 18.9 BDL 29.6 BDL BDL BDL 

NAAQs 180 1 400 5 6 20 1 

NAAQS – National Ambient Air Quality Standards; Schedule-VII, [Rule 3 (3B)], [Part-II-sec.-3(i)] 16.11.2009 

Remark - Detection limit for Benzene - 0.5 µg/ m3, B(a)P – 0.1 ng/m3, As - 0.5 ng/m3, Ni – 1 ng/m3, Pb – 0.02 µg/ m3, 

O3 – 20 µg/ m3 and Ammonia – 5 µg/ m3. 

*8 hourly monitored values  

**1 hourly monitored values  

 Source: Ambient Air Quality Monitoring Results from JM EnviroLab Pvt. Ltd. 

3.10.1 NATIONAL AMBIENT AIR QUALITY STANDARDS 

Table - 3.11 shows the NAAQS prescribed by CPCB. 

TABLE - 3.11 

National Ambient Air Quality Standards 

S. 

No. 
Pollutant 

Time 

Weighted 

Average 

Concentration in Ambient Air 

Method of Measurement 
Industrial Area, 

Residential Rural 

and Other Areas 

Ecologically 

Sensitive Area 

(Notified by Central 

Govt.) 

(1) (2) (3) (4) (5) (6) 

1 Sulphur Dioxide 

(SO2), µg/m3 

Annual 

Average * 

24 hours ** 

50 

80 

20 

80 

1. Improved West and Gaeke 

Method. 

2. Ultraviolet fluorescence. 

2 Oxides of Nitrogen 

as NO2, µg/m3 

Annual 

Average * 

24 hours ** 

40 

80 

30 

80 

1. Modified Jacob and Hochheiser 

(Na-Arsenite) Method. 

2. Chemiluminescence (Gas phase). 

3 Particulate Matter 

(size less than 10 

µm) or PM10, µg/m3 

Annual 

Average * 

24 Hours ** 

60 

100 

60 

100 

1. Gravimetric, 

2. TOEM, 

3. Beta attenuation. 

4 Particulate Matter 

(size less than 2.5 

µm) or PM2.5, µg/m3 

Annual 

Average* 

24 Hours ** 

40 

60 

40 

60 

1. Gravimetric, 

2. TOEM, 

3. Beta attenuation. 
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Sensitivity: Internal (C3) 

S. 

No. 
Pollutant 

Time 

Weighted 

Average 

Concentration in Ambient Air 

Method of Measurement 
Industrial Area, 

Residential Rural 

and Other Areas 

Ecologically 

Sensitive Area 

(Notified by Central 

Govt.) 

5 Ozone (O3), µg/m3 8 Hours ** 

1 Hours * 

100 

180 

100 

180 

1. UV Photometric, 

2. Chemilminescence, 

3. Chemical Method. 

6 Lead (Pb), µg/m3 Annual 

Average * 

24 Hours ** 

0.50 

1.0 

0.50 

1.0 

1. AAS/ICP Method after sampling 

on EPM 2000 or equivalent filter 

paper. 

2. ED-XRF using Teflon filter. 

7 Carbon Monoxide 

(CO), mg/m3 

8 Hours** 

1 Hours 

02 

04 

02 

04 

Non Depressive Infrared (NDIR) 

Spectroscopy. 

8 Ammonia (NH3), 

µg/m3 

Annual 

Average* 

24 hours ** 

100 

400 

100 

400 

1. Chemiluminescence (Gas phase). 

2. Indophenol blue method. 

9 Benzene (C6H6), 

µg/m3 

Annual 

Average* 

05 05 1. Gas Chromatography based 

continuous analyzer, 

2. Adsorption and Desorption 

followed by GC analysis. 

10 Benzo (α) Pyrene 

(BaP)- Particulate 

Phase only, ng/m3 

Annual 

Average* 

01 01 Solvent extraction followed by 

HPLC’GC analysis. 

11 Arsenic (As), ng/m3 Annual 

Average* 

06 06 AAS/ICP Method after sampling on 

EPM 2000 or equivalent filter paper. 

12 Nickel (Ni), ng/m3 Annual 

Average* 

20 20 AAS/ICP Method after sampling on 

EPM 2000 or equivalent filter paper. 

*   Annual arithmetic mean of minimum 104 measurements in a year at a particular site taken twice a week 24 

hourly at uniform intervals.  

** 24 hourly or 08 hourly or 01 hourly monitored values, as applicable, shall be complied with 98% of the   time 

in a year. 2% of the time, they may exceed the limits but not on two consecutive days of monitoring. 

Note: Whenever and wherever monitoring results on two consecutive days of monitoring exceed the limits 

specified above for the respective category, it shall be considered adequate reason to institute regular or 

continuous monitoring and investigation. 

3.10.2 INTERPRETATON OF AAQM RESULTS 

(a) Baseline Season: Summer Season (March to May, 2021) 

Ambient Air Quality Monitoring reveals that the concentrations of PM2.5 and PM10 for all the 15 

AAQM stations were found between 26.2 to 44.5 µg/m3 and 54.9 to 85.1 µg/m3 respectively. 

The concentration of PM2.5 and PM10 is maximum at Captive Power Plant and at location Captive 

Power Plant in East direction. 
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Sensitivity: Internal (C3) 

As far as the gaseous pollutants NO2 and SO2 are concerned, the prescribed CPCB limit of 80 µg/m3 

has not been surpassed at any station. The concentrations of NO2 and SO2  were found to be in 

range of 13 to 30.2 µg/m3 and 5.5 to 17.7 µg/m3 respectively. 

The concentration of CO was found to be BDL to 1.03 mg/m3. Minimum value was found at Baroi 

Mine (Block-I) and maximum at CPP. It was observed that CO is within the NAAQS standard i.e. 02 

mg/m3. Whereas CO concentrations were below detection limit at Village Jawar. 

The concentration of Ammonia was found to be in the range of 3.6  to 15.9 µg/m3 which is well below 

the standards i.e. 400 µg/m3. 

AAQ parameters in the study area have been found well within prescribed limits norms due to 

absence of any major source of air pollution from any major industrial establishment, average 

population density etc. Lowest values of AAQ parameters were observed at Village Nangela as there 

is no major source of pollution. AAQ parameters at the mining site are also within the prescribed 

limits of CPCB norms as there is not any major source of pollution existing in the lease area whereas 

higher values were found at CPP. 

(b) Baseline Season: Summer Season (March to May 2024) 

Ambient Air Quality Monitoring reveals that the concentrations of PM2.5 and PM10 for all the 15 

AAQM stations were found between 22.7 to 45.9 µg/m3 and 40.2 to 76.4 µg/m3 respectively. 

As far as the gaseous pollutants NO2 and SO2 are concerned, the prescribed CPCB limit of 80 µg/m3 

has not been surpassed at any station. The concentrations of NO2 and SO2  were found to be in 

range of 10.4 to 30.8 µg/m3 and 4.9 to 18.2 µg/m3 respectively. 

The concentration of CO was found to be BDL to 0.92 mg/m3. Minimum detected value was found 

at Village Jawar and maximum at CPP.  

The concentration of Ammonia was found to be in the range of 11.2 to 35 µg/m3 which is well below 

the standards i.e. 400 µg/m3. 

AAQ parameters in the study area have been found well within prescribed limits norms due to 

absence of any major source of air pollution from any major industrial establishment, average 

population density etc. Lowest values of AAQ parameters were observed at Newa Talai as there is 

no major source of pollution. AAQ parameters at the mining site are also within the prescribed limits 

of CPCB norms as there is not any major source of pollution existing in the lease area whereas higher 

values were found at CPP. 

Impact assessment and mitigation measures suggested for the same have been detailed in Chapter 

4 of this Final EIA/EMP Report.  

3.10.3 CHEMICAL COMPOSITION FOR RSPM 

RSPM is “defined as the component of inhaled Respirable dust small enough to reach the 

pulmonary or alveolar region of the lung”. Mineralogical composition of PM10, particularly for free 

silica is given below. Test results enclosed as Annexure 14 with this Final EIA/EMP Report. 
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Sensitivity: Internal (C3) 

Table- 3.12 (a) 

Classification of RSPM 

Classification Type of particles Size of the particles 

PM10 Inhalable particles 10µm 

PM2.5 Fine particles 2.5µm 

Table - 3.12 (b) 

Chemical Characterization of RSPM  

S. NO. IONS QUANTITY (µg/m3)  

1. Calcium (Ca) 13.2 

2. Magnesium (Mg) 10.5 

3. Iron (Fe) 2.1 

4. Aluminum (Al) 1.9 

5. Sodium (Na) 2.3 

6. Potassium (K) 2.0 

7. Manganese (Mn) 4.1 

8. Chromium (Cr) 0.12 

9. Nickel (Ni) 2.3 

10. Zinc (Zn) 1.4 

11. Copper (Cu) 0.96 

12. Cobalt (Co) 0.45 

13. Lead (Pb) 0.53 

14. Mercury (Hg) BDL 

15. Cadmium (Cd) BDL 

16. Free Silica (SiO2) 1.03 (%) 

3.11 NOISE ENVIRONMENT 

Noise is often defined as unwanted sound, interferes with speech communication, causes 

annoyance, distracts from work, and disturbs sleep, thus deteriorating quality of human 

environment.  

Source of Noise  

There are several sources of noise in the 10 km radius of study area, which contributes to the local 

noise level of the area. Ambient noise sources in the vicinity of the project include the noise from 

traffic on road, human activities in villages and agricultural fields. 

Sampling Schedule 

Noise level monitoring was carried out at 15 locations during the day and night time once in the 

study period. 

Sampling Locations 

Locations / stations selected for noise level monitoring are given in Table - 3.13 
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Sensitivity: Internal (C3) 

TABLE - 3.13 (a) 

Ambient Noise Level Monitoring Results 

Study Period: Summer Season (March to May, 2021) 

Station 

Code  
Locations 

Noise Level Leq. dB (A) 

Day Time  

(6:00 am to 10:00 pm) 

Night Time  

(10:00 pm to 6:00 am) 

Result Prescribed limit Result Prescribed limit 

SAN 1 Village Premnagar (Block-I) 54 55 43.8 45 

SAN 2 Mochia Mine(Block-I) 66.8 75 55.6 70 

SAN 3 Balaria Mine(Block-I) 64.5 75 57.7 70 

SAN 4 Baroi Mine(Block-I) 66.7 75 59.2 70 

SAN 5 ZawarMala Mine(Block-I) 65.1 75 55.3 70 

SAN 6 Village Jawar 53.9 55 43.7 45 

SAN 7 CPP 70.2 75 63.5 70 

SAN 8 Mine Site Bara (Block III) 63.2 75 50.9 70 

SAN 9 Singatwara 53.4 55 43.8 45 

SAN 10 kalipipli 51.9 55 42.3 45 

SAN 11 Kanpur 53.2 55 43.6 45 

SAN 12 Kevra Khurd 53.7 55 43.4 45 

SAN 13 Nangela 52.4 55 43.5 45 

SAN 14 Newa Talai 52.3 55 43.1 45 

SAN 15 Moridungri 53.6 55 43.8 45 

Source: Ambient Noise Level Monitoring 

TABLE - 3.13 (b) 

Ambient Noise Level Monitoring Results 

Study Period: Summer Season (March to May, 2024) 

Station 

Code  
Locations 

Noise Level Leq. dB (A) 

Day Time  

(6:00 am to 10:00 pm) 

Night Time  

(10:00 pm to 6:00 am) 

Result Prescribed limit Result Prescribed limit 

SAN 1 Village Premnagar (Block-I) 56.2 55 44.3 45 

SAN 2 Mochia Mine(Block-I) 65.5 75 56.8 70 

SAN 3 Balaria Mine(Block-I) 58.4 75 50.7 70 

SAN 4 Baroi Mine(Block-I) 64.7 75 57.8 70 

SAN 5 ZawarMala Mine(Block-I) 66.4 75 54.5 70 

SAN 6 Village Jawar 54.6 55 44.3 45 

SAN 7 CPP 69.7 75 64.6 70 

SAN 8 Mine Site Bara (Block III) 59.6 75 49.7 70 

SAN 9 Singatwara 53.4 55 42.9 45 

SAN 10 kalipipli 52.7 55 42.8 45 

SAN 11 Kanpur 52.2 55 42.4 45 
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Sensitivity: Internal (C3) 

Station 

Code  
Locations 

Noise Level Leq. dB (A) 

Day Time  

(6:00 am to 10:00 pm) 

Night Time  

(10:00 pm to 6:00 am) 

Result Prescribed limit Result Prescribed limit 

SAN 12 Kevra Khurd 53.9 55 41.9 45 

SAN 13 Nangela 52.1 55 42.4 45 

SAN 14 Newa Talai 51.2 55 41.3 45 

SAN 15 Moridungri 52.5 55 42.6 45 

Source: Ambient Noise Level Monitoring 

CPCB Noise Standards are given in Table - 3.14 

TABLE - 3.14 

CPCB Noise Standards 

Area 

Code 
Category of Area 

Limits in Leq. dB (A) 

Day Time (06.00 am–10.00 pm) Night Time (10.00 pm–6.00 am) 

(A) Industrial Area  75 70 

(B) Commercial Area  65 55 

(C) Residential Area 55 45 

(D) Silence Zone 50 40 

1. Day Time is from 6.00 AM to 10.00 PM. 

2. Night Time is reckoned between 10.00 PM to 6.00 AM. 

3. SilenceZoneis defined as an area up to 100m around premises of Hospitals, Educational Institutions and Courts. 

Use of vehicle horn, loudspeaker and bursting of crackers is banned in these zones.  

Note: Mixed categories of areas be declared as one of the four above mentioned categories by the competent 

Authority and the corresponding standards shall apply 

Source: Central Pollution Control Board Norms  

3.11.1 INTERPRETATON OF NOISE RESULTS 

a. Baseline Season: Summer Season (March to May, 2021) 

Ambient noise levels were measured at 15 locations in and around the mine site. Noise level varies 

from 51.9 to 70.2 Leq dB (A) during day time and from 42.3 to 63.5 Leq dB (A) during night time. 

The highest value of noise level monitoring at day time was observed at CPP and lowest value at 

Village Kalipipli . At night time, the highest value was observed in CPP and lowest value at Village 

Kalipipli. Also, there is no other major source of noise pollution. 

b. Baseline Season: Summer Season (March to May, 2024) 

Ambient noise levels were measured at 15 locations in and around the mine site. Noise level varies 

from 51.2 to 69.7 Leq dB (A) during day time and from 41.3 to 64.6 Leq dB (A) during night time. 

The highest value of noise level monitoring at day time was observed at CPP and lowest value at 

Newa Talai. At night time, the highest value was observed in CPP and lowest value at Village Newa 

Talai. Also, there is no other major source of noise pollution. 
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Sensitivity: Internal (C3) 

During construction activities, a minor increase in noise levels near to the mine site will be seen 

which will be temporary. 

From the above study and discussions, it can be concluded that noise levels in the study area are 

well within the prescribed limits as prescribed by the Noise Pollution (Regulation and Control) Rules, 

2000 but it is predicted from the project, it can increase the noise level concentration in the nearby 

areas when compared to the current composite baseline results of Mine and CPP. In order to 

mitigate the anticipated impacts, adequate mitigation measure will be adopted to reduce the noise 

impacts. 

In order to mitigate the anticipated impacts, adequate mitigation measure will be adopted to 

reduce the noise impacts. Impact assessment and mitigation measures suggested for the same have 

been detailed in Chapter 4 of this report. 

3.12 WATER ENVIRONMENT 

A. Type of sampling 

Grab sampling has been done as single sample collected at a specific spot and at a site over a 

short period of time, grab samples are taken at a single selected location, depth and time. 

B. Sampling method 

Sample were collected manually from various type of sampling location by method described 

below. Drinking Water / Ground water: samples have been collected from tanks water as well 

as borewell water in the study area.  

3.12.1 SURFACE WATER 

Table - 3.15 

Surface Water Sampling Stations  

Study Period - Summer Season (March to May, 2021) & (March to May, 2024) 

Sampling 

Code 
Sampling Stations 

Tentative distance 

(from Block-I) & 

direction (from 

centre point) 

Tentative distance 

(from Block-III) & 

direction (from 

centre point) 

Tentative distance 

(from CPP)& 

direction (from 

centre point) 

SW1 
TiriNadi (Upstream & 

Downstream) 

~passing through 

project site (Block I) 
~14.5 km in NNE 

~ 6.48  Km in West 

direction 

SW2 
Pareli Nadi (Upstream & 

Downstream) 
~11 km in South 

~passing through 

project site (Block III) 
- 

SW3 Thorghati Talav  ~16 km in SSE 7.5 km in ESE - 

SW4 NalNadi ~8.0 km SW direction ~8.5 Km in SW - 

SW5 Tidi Dam 
~3.2 km in west 

direction 
~10.0 k in NNW 

~ 10.7  Km in WSW 

direction 

SW6 DaiyaNadi ~6.5 km in SE direction ~15 km in NE 
~ 4.2  Km in East 

direction 

SW7 
Chandani Village (Nala 

Passing Near By) 

~2.5 km in NNW 

direction 
~17.5 km in North - 
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Sensitivity: Internal (C3) 

 

Figure 3.9: Key Plan Showing Surface Water Sampling Monitoring Locations 
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Sensitivity: Internal (C3) 

Table - 3.16 (a) 

Surface Water analysis 

Study Period – Summer Season (March to May, 2021) 

S. 

No. 

 

Parameters Unit 

Tiri Nadi 

(up- 

stream) 

Tiri 

Nadi 

(down 

stream) 

Tidi Dam 
Daiya 

Nadi 

Chandani 

Village 

Nala 

Nal 

Nadi 

Thorghati 

Talav 

 

Pareli 

Nadi (up) 

Pareli 

Nadi 

(down) 

1.  pH (at 25°C) -- 7.64 7.61 7.52 7.84 7.58 7.75 7.9 7.82 7.89 

2.  Colour Hazen 

Unit 

BDL 

(DL 5.0) 

BDL 

(DL 5.0) 

BDL 

(DL 5.0) 

BDL 

(DL 5.0) 

BDL 

(DL 5.0) 

BDL 

(DL 5.0) 

BDL  

(DL 5.0) 

BDL 

 (DL 5.0) 

BDL  

(DL 5.0) 

3.  Turbidity NTU 8 8 5 10 13 11 16 9 10 

4.  Odour -- Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 

5.  Total Hardness as 

CaCO3 

mg/l 
242.15 246.15 122.46 212.54 196.82 207.16 193.87 223.65 226.85 

6.  Calcium as Ca mg/l 47.01 52.31 26.57 38.97 30.66 45.41 34.75 65.61 69.82 

7.  Alkalinity as CaCO3 mg/l 213.19 216.54 109.52 135.75 176.65 194.15 184.56 205.65 203.15 

8.  Chloride as Cl mg/l 119.98 123.98 97.43 134.94 84.52 101.25 132.15 89.31 86.54 

9.  Residual free 

Chlorine 

mg/l BDL  

(DL 0.20) 

BDL  

(DL 0.20) 

BDL  

(DL 0.20) 

BDL  

(DL 0.20) 

BDL  

(DL 0.20) 

BDL  

(DL 0.20) 

BDL  

(DL 0.20) 

BDL  

(DL 0.20) 

BDL  

(DL 0.20) 

10.  Cyanide as CN mg/l BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL 

 (DL 0.02) 

BDL 

 (DL 0.02) 

11.  Magnesium as Mg mg/l 30.34 28.1 13.65 28.02 29.24 22.81 26.04 14.57 12.79 

12.  Total Dissolved 

Solids 

mg/l 
498 512 366 431 409 484 502 469 482 

13.  Sulphate as SO4 mg/l 56.85 60.32 45.62 38.62 60.15 66.45 62.89 68.14 70.13 

14.  Fluoride as F mg/l 0.65 0.63 0.69 0.61 0.79 0.67 0.59 0.42 0.4 

15.  Nitrate as NO3 mg/l 6.98 7.15 10.24 9.07 11.54 11.28 12.87 13.06 12.63 

16.  Iron as Fe mg/l 0.28 0.26 0.33 0.34 0.14 0.34 0.22 0.29 0.33 
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Sensitivity: Internal (C3) 

S. 

No. 

 

Parameters Unit 

Tiri Nadi 

(up- 

stream) 

Tiri 

Nadi 

(down 

stream) 

Tidi Dam 
Daiya 

Nadi 

Chandani 

Village 

Nala 

Nal 

Nadi 

Thorghati 

Talav 

 

Pareli 

Nadi (up) 

Pareli 

Nadi 

(down) 

17.  Aluminum as Al mg/l BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

18.  Boron mg/l 0.55 0.53 0.29 0.87 0.45 0.69 0.29 0.34 0.34 

19.  Phenolic 

Compounds 

mg/l BDL  

(DL 0.001) 

BDL  

(DL 0.001) 

BDL  

(DL 0.001) 

BDL 

 (DL 0.001) 

BDL  

(DL 0.001) 

BDL  

(DL 0.001) 

BDL 

 (DL 0.001) 

BDL  

(DL 0.001) 

BDL  

(DL 0.001) 

20.  Anionic 

Detergents as 

MBAS 

mg/l 
BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL 

 (DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

21.  Hexa Chromium as 

Cr+6 

mg/l BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

22.  Zinc as Zn mg/l 0.22 0.21 0.29 0.14 0.56 0.14 0.29 0.23 0.23 

23.  Copper as Cu mg/l BDL 

(DL 0.02) 

BDL  

(DL 0.02) 

BDL 

 (DL 0.02) 

BDL 

 (DL 0.02) 

BDL 

 (DL 0.02) 

BDL 

 (DL 0.02) 

BDL 

 (DL 0.02) 

BDL 

 (DL 0.02) 

BDL 

 (DL 0.02) 

24.  Manganese as Mn mg/l BDL 

(DL 0.10) 

BDL  

(DL 0.10) 

BDL  

(DL 0.10) 

BDL  

(DL 0.10) 

BDL 

 (DL 0.10) 

BDL  

(DL 0.10) 

BDL  

(DL 0.10) 

BDL  

(DL 0.10) 

BDL  

(DL 0.10) 

25.  Cadmium as Cd mg/l BDL 

(DL 0.002) 

BDL  

(DL 0.002) 

BDL  

(DL 0.002) 

BDL  

(DL 0.002) 

BDL  

(DL 0.002) 

BDL  

(DL 0.002) 

BDL 

(DL0.002) 

BDL 

(DL0.002) 

BDL 

(DL0.002) 

26.  Lead as Pb mg/l BDL 

(DL 0.008) 

BDL  

(DL 0.008) 

BDL  

(DL 0.008) 

BDL  

(DL 0.008) 

BDL  

(DL 0.008) 

BDL 

(DL 0.008) 

BDL 

(DL 0.008) 

BDL  

(DL 0.008) 

BDL  

(DL 0.008) 

27.  Selenium as Se mg/l BDL 

 (DL 0.005) 

BDL  

(DL 0.005) 

BDL  

(DL 0.005) 

BDL  

(DL 0.005) 

BDL  

(DL 0.005) 

BDL  

(DL 0.005) 

BDL  

(DL 0.005) 

BDL  

(DL 0.005) 

BDL  

(DL 0.005) 

28.  Arsenic as As mg/l BDL  

(DL 0.002) 

BDL  

(DL 0.002) 

BDL  

(DL 0.002) 

BDL  

(DL 0.002) 

BDL  

(DL 0.002) 

BDL  

(DL 0.002) 

BDL  

(DL 0.002) 

BDL  

(DL 0.002) 

BDL  

(DL 0.002) 

29.  Mercury as Hg mg/l BDL  BDL BDL BDL  BDL  BDL BDL  BDL  BDL  
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Sensitivity: Internal (C3) 

S. 

No. 

 

Parameters Unit 

Tiri Nadi 

(up- 

stream) 

Tiri 

Nadi 

(down 

stream) 

Tidi Dam 
Daiya 

Nadi 

Chandani 

Village 

Nala 

Nal 

Nadi 

Thorghati 

Talav 

 

Pareli 

Nadi (up) 

Pareli 

Nadi 

(down) 

(DL 0.001)  (DL 0.001)  (DL 0.001) (DL 0.001) (DL 0.001)  (DL 0.001) (DL 0.001) (DL 0.001) (DL 0.001) 

30.  Phosphate as Po4 mg/l 0.11 0.12 0.05 0.08 0.13 0.16 0.06 0.11 0.1 

31.  Total Suspended 

Solid 

mg/l 
2.3 2.1 1.8 3.3 5.7 2.6 3.3 2.8 2.7 

32.  Biochemical oxygen 

demand 

mg/l 
3.7 3.7 4.2 4.8 7.3 4 5.2 4.6 4.6 

33.  Chemical oxygen 

demand 

mg/l 
10.6 9.6 13.6 14.7 27.5 14.2 17.8 13.9 13 

34.  Sodium as Na mg/l 72.1 70.8 67.8 58.9 59.3 78.6 93.1 61.4 63.2 

35.  Potassium as K mg/l 1.4 1.2 1.7 5.5 1.5 1.9 2.8 1.8 2.3 

36.  Conductivity µS/cm 744 763 591 673 649 741 771 711 732 

37.  Nickel mg/l BDL 

(DL 0.005) 

BDL 

(DL 0.005) 

BDL 

(DL 0.005) 

BDL 

(DL 0.005) 

BDL  

(DL 0.005) 

BDL  

(DL 0.005) 

BDL 

(DL 0.005) 

BDL  

(DL 0.005) 

BDL  

(DL 0.005) 

38.  Dissolve Oxygen mg/l 7.5 7.4 7.1 6.9 6.6 7.3 7.1 7.2 7.3 

BDL – Below Detection Limit, DL- Detection Limit 

Table - 3.16 (b) 

Surface Water analysis 

Study Period – Summer Season (March to May, 2024) 

S. 

No. 

 

Parameters Unit 

Tiri Nadi 

(up- 

stream) 

Tiri 

Nadi 

(down 

stream) 

Tidi Dam 
Daiya 

Nadi 

Chandani 

Village Nala 

Nal 

Nadi 

Thorghati 

Talav 

 

Pareli 

Nadi (up) 

Pareli 

Nadi 

(down) 

1.  pH (at 25°C) -- 7.51 7.48 7.39 7.88 7.62 7.79 7.78 7.92 8.03 
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Sensitivity: Internal (C3) 

S. 

No. 

 

Parameters Unit 

Tiri Nadi 

(up- 

stream) 

Tiri 

Nadi 

(down 

stream) 

Tidi Dam 
Daiya 

Nadi 

Chandani 

Village Nala 

Nal 

Nadi 

Thorghati 

Talav 

 

Pareli 

Nadi (up) 

Pareli 

Nadi 

(down) 

2.  Colour Haz

en 

Unit 

BDL 

(DL 5.0) 

BDL 

(DL 5.0) 

BDL 

(DL 5.0) 

BDL 

(DL 5.0) 

BDL 

(DL 5.0) 

BDL 

(DL 5.0) 

BDL 

(DL 5.0) 

BDL 

(DL 5.0) 

BDL 

(DL 5.0) 

3.  Turbidity NTU 10 10 5 10 15 15 10 10 10 

4.  Odour -- Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 

5.  Total Hardness as 

CaCO3 

mg/l 

263.14 267.49 133.08 230.97 213.88 225.12 210.68 243.04 246.52 

6.  Calcium as Ca mg/l 51.09 56.85 28.87 42.35 33.32 49.35 37.76 71.30 75.87 

7.  Alkalinity as CaCO3 mg/l 206.62 210.64 115.80 146.80 180.30 204.15 175.62 185.65 192.06 

8.  Chloride as Cl mg/l 130.38 134.73 105.88 146.64 91.85 110.03 143.61 97.05 104.04 

9.  Residual free 

Chlorine 

mg/l BDL  

(DL 0.2) 

BDL  

(DL 0.2) 

BDL  

(DL 0.20) 

BDL  

(DL 0.2) 

BDL  

(DL 0.2) 

BDL  

(DL 0.20) 

BDL  

(DL 0.20) 

BDL  

(DL 0.20) 

BDL  

(DL 0.20) 

10.  Cyanide as CN mg/l BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

11.  Magnesium as Mg mg/l 32.94 30.50 14.82 30.42 31.75 24.76 28.28 15.79 13.86 

12.  Total Dissolved 

Solids 

mg/l 
516 524 378 486 450 516 560 488 482 

13.  Sulphate as SO4 mg/l 62.28 66.09 49.98 42.31 65.90 72.80 73.60 74.65 76.83 

14.  Fluoride as F mg/l 0.71 0.69 0.76 0.67 0.87 0.73 0.65 0.46 0.44 

15.  Nitrate as NO3 mg/l 7.65 7.83 11.22 9.94 12.64 12.36 14.10 14.31 13.84 

16.  Iron as Fe mg/l 0.31 0.28 0.36 0.37 0.15 0.37 0.24 0.32 0.36 

17.  Aluminum as Al mg/l BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

18.  Boron mg/l 0.60 0.58 0.32 0.95 0.49 0.76 0.32 0.37 0.37 
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Sensitivity: Internal (C3) 

S. 

No. 

 

Parameters Unit 

Tiri Nadi 

(up- 

stream) 

Tiri 

Nadi 

(down 

stream) 

Tidi Dam 
Daiya 

Nadi 

Chandani 

Village Nala 

Nal 

Nadi 

Thorghati 

Talav 

 

Pareli 

Nadi (up) 

Pareli 

Nadi 

(down) 

19.  Phenolic 

Compounds 

mg/l BDL  

(DL 0.001) 

BDL  

(DL 0.001) 

BDL  

(DL 0.001) 

BDL  

(DL 0.001) 

BDL  

(DL 0.001) 

BDL  

(DL 0.001) 

BDL  

(DL 0.001) 

BDL  

(DL 0.001) 

BDL  

(DL 0.001) 

20.  Anionic 

Detergents as 

MBAS 

mg/l 
BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

21.  Hexa Chromium as 

Cr+6 

mg/l BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

BDL  

(DL 0.03) 

22.  Zinc as Zn mg/l BDL  

(DL 

0.0005) 

BDL  

(DL 

0.0005) 

BDL  

(DL 

0.0005) 

BDL  

(DL 

0.0005) 

BDL  

(DL 0.0005) 

BDL  

(DL 

0.0005) 

BDL  

(DL 

0.0005) 

BDL  

(DL 

0.0005) 

BDL  

(DL 0.0005) 

23.  Copper as Cu mg/l BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

BDL 

 (DL 0.02) 

BDL  

(DL 0.02) 

BDL  

(DL 0.02) 

24.  Manganese as Mn mg/l BDL  

(DL 0.01) 

BDL  

(DL 0.01) 

BDL 

 (DL 0.01) 

BDL  

(DL 0.01) 

BDL  

(DL 0.01) 

BDL  

(DL 0.01) 

BDL  

(DL 0.01) 

BDL 

 (DL 0.01) 

BDL  

(DL 0.01) 

25.  Cadmium as Cd mg/l BDL  

(DL 0.002) 

BDL  

(DL 0.002) 

BDL  

(DL 0.002) 

BDL  

(DL 0.002) 

BDL  

(DL 0.002) 

BDL  

(DL 0.002) 

BDL  

(DL 0.002) 

BDL  

(DL 0.002) 

BDL  

(DL 0.002) 

26.  Lead as Pb mg/l BDL  

(DL 0.008) 

BDL  

(DL 0.008) 

BDL  

(DL 0.008) 

BDL  

(DL 0.008) 

BDL  

(DL 0.008) 

BDL  

(DL 0.008) 

BDL  

(DL 0.008) 

BDL  

(DL 0.008) 

BDL  

(DL 0.008) 

27.  Selenium as Se mg/l BDL  

(DL 0.005) 

BDL  

(DL 0.005) 

BDL  

(DL 0.005) 

BDL  

(DL 0.005) 

BDL  

(DL 0.005) 

BDL  

(DL 0.005) 

BDL  

(DL 0.005) 

BDL  

(DL 0.005) 

BDL  

(DL 0.005) 

28.  Arsenic as As mg/l BDL  

(DL 0.002) 

BDL  

(DL 0.002) 

BDL  

(DL 0.002) 

BDL  

(DL 0.002) 

BDL  

(DL 0.002) 

BDL  

(DL 0.002) 

BDL  

(DL 0.002) 

BDL  

(DL 0.002) 

BDL  

(DL 0.002) 

29.  Mercury as Hg mg/l BDL  

(DL 0.001) 

BDL  

(DL 0.001) 

BDL  

(DL 0.001) 

BDL  

(DL 0.001) 

BDL  

(DL 0.001) 

BDL  

(DL 0.001) 

BDL  

(DL 0.001) 

BDL  

(DL 0.001) 

BDL  

(DL 0.001) 
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Sensitivity: Internal (C3) 

S. 

No. 

 

Parameters Unit 

Tiri Nadi 

(up- 

stream) 

Tiri 

Nadi 

(down 

stream) 

Tidi Dam 
Daiya 

Nadi 

Chandani 

Village Nala 

Nal 

Nadi 

Thorghati 

Talav 

 

Pareli 

Nadi (up) 

Pareli 

Nadi 

(down) 

30.  Phosphate as Po4 mg/l 0.14 0.15 0.06 0.10 0.17 0.21 0.08 0.14 0.13 

31.  Total Suspended 

Solid 

mg/l 

3.0 2.7 2.3 4.2 7.3 3.3 4.2 3.6 3.5 

32.  Biochemical 

oxygen demand 

mg/l 

4.8 4.8 5.4 6.2 9.4 5.1 6.7 5.9 6.8 

33.  Chemical oxygen 

demand 

mg/l 

15.0 13.0 18.0 20.0 36.0 19.0 23.0 19.0 25.0 

34.  Sodium as Na mg/l 93.0 91.0 87.0 76.0 77.0 101.0 120.0 79.0 81.0 

35.  Potassium as K mg/l 2.0 3.0 3.0 8.0 3.0 3.0 5.0 3.0 6.0 

36.  Conductivity µS/cm 770.0 785.0 565.0 725.0 672.0 770.0 836.0 728.0 719.0 

37.  Nickel mg/l BDL  

(DL 0.005) 

BDL  

(DL 0.005) 

BDL  

(DL 0.005) 

BDL  

(DL 0.005) 

BDL  

(DL 0.005) 

BDL  

(DL 0.005) 

BDL  

(DL 0.005) 

BDL  

(DL 0.005) 

BDL  

(DL 0.005) 

38.  Dissolve Oxygen mg/l 7.2 7.3 7.1 6.9 6.5 6.9 6.8 7.1 6.4 

BDL – Below Detection Limit, DL- Detection Limit 



Expansion of Zawar Group of Underground Lead- Zinc Mines from 4.8 Million TPA to 6.5 Million TPA Ore Production with Total 

Excavation: 7.78 Million TPA including Waste rock 1.28 MTPA and Beneficiation from 4.8 Million TPA to 7.3 Million TPA within ML Area 

of 3620 ha (ML No. 03/89) at Villages- Zawar, Tehsil: Girwa and Sarada, District- Udaipur, Rajasthan by M/s Hindustan Zinc Ltd.  

Chapter 3 of Final EIA/EMP Report 

 

M/s. Hindustan Zinc Limited 132                          J.M. EnviroNet Pvt. Ltd. 

Sensitivity: Internal (C3) 

3.12.2 INTERPRETATION OF SURFACE WATER QUALITY RESULTS  

a. Baseline Season: Summer Season (March to May, 2021) 

The above mentioned chemical analysis of surface water samples reveals that there is a variation in 

a chemical composition of water samples from the nearby water bodies. The pH of the water bodies 

ranges from 7.52 to 7.9 indicating slightly alkaline in nature. The water bodies are rich in Calcium, 

silica, potassium, magnesium and bicarbonates. The colour and turbidity were of permissible range 

and odour was found agreeable at all the locations. Less turbidity in the above mentioned water 

bodies indicates that it is good for the growth of aquatic life. 

Total hardness (122.46 to 256.15  mg/l), Total dissolved solids (366 to 512 mg/l), Alkalinity (109.52  to 

216.54 mg/l) and conductivity (591 to 771 µS/cm) were found to be within standards in water 

samples. The COD (9.6 to 27.5 mg/l) and BOD (3.7 to 7.3 mg/l) indicates that Nala near the Chandni 

Village is slightly polluted as compared to the other surface water sampling locations. The nutrients 

were also found low viz. sulphate (38.62 to 70.13 mg/l), nitrate (6.98 to 13.06 mg/l), calcium (26.57 

to 69.82 mg/l), magnesium (12.79 to 30.34 mg/l) indicated clean nalla as well as river water. The 

Dissolved oxygen (6.6 to 7.5 mg/l) indicated that the water bodies are safe for aquatic biodiversity.  

b. Baseline Season: Summer Season (March to May, 2024) 

The pH of the water bodies ranges from 7.39 to 8.03 indicating slightly alkaline in nature. The water 

bodies are rich in Calcium, silica, potassium, magnesium and bicarbonates. The colour and turbidity 

were of permissible range and odour was found agreeable at all the locations. Less turbidity in the 

above mentioned water bodies indicates that it is good for the growth of aquatic life. 

Total hardness (133.08 to 267.49  mg/l), Total dissolved solids (378 to 560 mg/l), Alkalinity (115.8  to 

210.64 mg/l) and conductivity (565 to 836 µS/cm) were found to be within standards in water 

samples. The COD (13.0 to 36.0 mg/l) and BOD (4.8 to 9.4 mg/l). The nutrients were also found low 

viz. sulphate (42.31 to 76.83 mg/l), nitrate (7.65 to 14.31 mg/l), calcium (28.87 to 75.87 mg/l), 

magnesium (13.86 to 32.94 mg/l) indicated clean nalla as well as river water. The Dissolved oxygen 

(6.4 to 7.3 mg/l) indicated that the water bodies are safe for aquatic biodiversity.  

Thus, It can be inferred from the above data that water quality of  all the monitoring stations seems 

to be  clean. Also, the physical quality and chemical quality is good and safe for aquatic biodiversity. 

3.12.3 GROUND WATER QUALITY 

Ground water samples were collected from the available water resources around the mine site. The 

samples were collected and tested from different sites. 

The quality of ground water was studied by collecting samples from 14 locations. Details of ground 

water sampling locations and their distance and directions are given in Table - 3.17. Ground water 

analysis results are given in Table - 3.17 
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Sensitivity: Internal (C3) 

TABLE - 3.17 

Locations of Ground Water and Soil Sampling Stations 

Study Period – Summer Season (March to May, 2021) & (March to May, 2024) 

Station 

Code 

Sampling 

Station 

Tentative 

distance (from 

Block-I) & 

direction (from 

centre point) 

Tentative 

distance (from 

Block-III) & 

direction (from 

centre point) 

Tentative 

distance (from 

CPP) & direction 

(from centre 

point) 

Latitudes & 

Longitudes 

SGWS 1 

Village 

Premnagar 

(Block-I) 

Core Zone 
~ 13.5 Km in NNE 

direction 

~ 0.80 Km in 

WNW direction 
24°21'17.1"N 

73°44'18.7"E 

SGWS 2 
Mochia Mine 

Core Zone 
~ 14.0 Km in 

North direction 

~ 3.23 Km in NW 

direction 

24°21'46.93"N 

73°42'58.95"E 

SGWS 3 

Naka Bazar 

Well 

(within area 

of Balaria 

Mine) 

Core Zone 
~ 14.5 Km in NNE 

direction 

~ 2.0 Km in NW 

direction 

24°21'56.06"N 

73°43'56.90"E 

SGWS 4 
Zawar mata 

well 
Core Zone 

~ 12.0 Km in 

North direction 

~ 6.0 Km in West 

direction 

24°20'42.63"N 

73°41'1.78"E 

SGWS 5 
Near TSF 2 

Core Zone 
~ 12.5 Km in NNE 

direction 

~ 2.9 Km in West 

direction 

24°21'0.72"N 

73°43'0.32"E 

SGWS 6 
Village Jawar 

Core Zone 
~ 10.5 Km in 

North direction 

~ 5.3 Km in West 

direction 

24°20'51.74"N 

73°41'34.51"E 

SGWS 7 
Mine Site Bara 

(Block III) 

~ 8 Km in South 

direction 

Core Zone ~ 13.7 Km in SSW 

direction 

24°14'16.7"N 

73°41'08.2"E 

SGWS 8 
Singatwara Adjacent in North 

direction 
~ 16 Km in NNE 

~ 2.60 Km in 

NNW direction 

24°22'21.6"N 

73°44'09.2"E 

SGWS 9 
kalipipli ~1.0 km in west 

direction 
~ 11 Km in NW 

~ 7.0 Km in West 

direction 

24°20'55.4"N 

73°40'27.6"E 

SGWS 10 
Kanpur ~ 1.0 km in SE 

direction 
~ 9.5 Km in NNE 

~ 3.30 Km in NW 

direction 

24°19'47.6"N 

73°42'58.1"E 

SGWS 11 
Kevra Khurd ~ 6.0 km in NE 

direction 
~ 20Km in NE 

~ 7.40 Km in NNE 

direction 

24°24'57.2"N 

73°46'10.6"E 

SGWS 12 
Nangela ~2.0 km in SW 

direction 

~ 2 Km in NW ~ 9.7 Km in SW 

direction 

24°18'33.7"N 

73°39'34.4"E 

SGWS 13 
Dewala ~4.0 km in East 

direction 

~ 16 Km in NE ~ 4.30 Km in East 

direction 

24°21'09.6"N 

73°47'30.3"E 

SGWS 14 
Moridungri ~ 5.5 km in West 

direction 

~12.5 Km in South 

West 

~ 19 Km in SW 

direction 

24°13'19.6"N 

73°37'11.9"E 

Source: SOI Toposheet& field Survey 
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Sensitivity: Internal (C3) 

 

Figure 3.10: Key plan showing Groundwater and Soil Sampling Locations
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Sensitivity: Internal (C3) 

TABLE - 3.18 (a) 

Ground Water Analysis 

Study Period: Summer Season (March to May, 2021) 

S. 

No. 
Parameters Unit 

Village 

Premnagar 

(Block-I) 

Mochia Mine Naka Bazar Well Near TSF 2 
Mine Site Bara 

(Block- III) 
Singatwara Kalipipli 

Specification as per IS 10500- 

2012 

Requirement 

(Acceptable 

Limit) 

Permissible 

Limit (Max.) 

1.  pH  7.82 7.98 7.65 7.83 7.85 7.91 7.89 6.5-8.5 No Relaxation 

2.  
Colour 

Hazen 

Unit 
BDL (DL 5.0) BDL (DL 5.0) BDL (DL 5.0)  BDL (DL 5.0) BDL (DL 5.0) BDL (DL 5.0) BDL (DL 5.0) 

5 15 

3.  Turbidity NTU BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) 1 5 

4.  Odour - Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 

5.  Taste - Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 

6.  Total Hardness as 

CaCO3 

mg/l 
343.38 323.62 402.19 346.95 318.54 423.65 463.87 200 600 

7.  Calcium as Ca mg/l 67.26 65.48 78.65 62.13 61.32 96.25 114.74 75 200 

8.  Alkalinity as 

CaCO3 

mg/l 
290.23 302.21 287.65 306.23 276.89 305.13 372.18 

200 600 

9.  Chloride as Cl mg/l 122.42 113.25 132.53 106.32 104.96 182.45 201.68 250 1000 

10.  Cyanide as CN mg/l BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) 0.05 No Relaxation 

11.  Magnesium as 

Mg 

mg/l 

34.00 38.94 50.05 46.64 40.23 44.59 43.16 

30 100 

12.  Total Dissolved 

Solids 

mg/l 
649.0 609.0 642.0 599.0 587.0 796.0 964.0 

500 2000 

13.  Sulphate as SO4 mg/l 104.32 113.25 132.53 106.32 87.54 128.65 143.87 200 400 
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Sensitivity: Internal (C3) 

S. 

No. 
Parameters Unit 

Village 

Premnagar 

(Block-I) 

Mochia Mine Naka Bazar Well Near TSF 2 
Mine Site Bara 

(Block- III) 
Singatwara Kalipipli 

Specification as per IS 10500- 

2012 

Requirement 

(Acceptable 

Limit) 

Permissible 

Limit (Max.) 

14.  Fluoride as F mg/l 1.06 89.67 89.78 80.39 1.25 1.29 1.12 1.0 1.5 

15.  Nitrate as NO3-N mg/l 9.08 1.23 1.29 1.09 10.23 11.14 12.45 45 No Relaxation 

16.  Iron as Fe mg/l 0.41 8.65 12.03 8.65 0.29 0.38 0.31 0.3 No Relaxation 

17.  Aluminum as Al  mg/l BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) 0.03 0.2 

18.  Boron mg/l BDL (DL 0.20) 0.44 0.45 0.66 BDL (DL 0.20) 0.68 0.75 0.50 2.4 

19.  Phenolic 

Compounds 

mg/l 
BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) 

0.001 0.002 

20.  Anionic 

Detergents as 

MBAS 

mg/l 

BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) 

0.2 1 

21.  Hexa Chromium 

as Cr+6 

mg/l 
BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) 

-- -- 

22.  Chromium as Cr mg/l BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.03) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) 0.05 No Relaxation 

23.  Zinc as Zn mg/l BDL (DL 0.10) BDL (DL 0.10) BDL (DL 0.10) BDL (DL 0.10) BDL (DL 0.10) BDL (DL 0.10) BDL (DL 0.10) 5 15 

24.  Copper as Cu mg/l BDL (DL0.02) BDL (DL0.02) BDL (DL0.02) BDL (DL0.02) BDL (DL0.02) BDL (DL0.02) BDL (DL0.02) 0.05 1.5 

25.  Manganese as 

Mn 

mg/l 
BDL (DL0.10) BDL (DL0.10) BDL (DL0.10) BDL (DL0.10) BDL (DL0.10) BDL (DL0.10) BDL (DL0.10) 

0.1 0.3 

26.  Cadmium as Cd mg/l BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) 0.003 No Relaxation 

27.  Lead as Pb mg/l BDL (DL 0.008) BDL (DL 0.008) BDL (DL 0.008) BDL (DL 0.008) BDL (DL 0.008) BDL (DL 0.008) BDL (DL 0.008) 0.01 No Relaxation 

28.  Arsenic as as mg/l BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) 0.01 No Relaxation 

29.  Mercury as Hg mg/l BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) 0.001 No Relaxation 
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Sensitivity: Internal (C3) 

S. 

No. 
Parameters Unit 

Village 

Premnagar 

(Block-I) 

Mochia Mine Naka Bazar Well Near TSF 2 
Mine Site Bara 

(Block- III) 
Singatwara Kalipipli 

Specification as per IS 10500- 

2012 

Requirement 

(Acceptable 

Limit) 

Permissible 

Limit (Max.) 

30.  Sodium as Na mg/l 78.9 74.5 59.8 75.3 66.4 93.4 112.6 -- -- 

31.  Potassium as K mg/l 4.2 4.2 2.6 3.6 3.3 3.2 1.5 -- -- 

32.  Phosphate as PO4 mg/l BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02)   

33.  Nickel mg/l BDL (DL 0.005) BDL (DL 0.005) BDL (DL 0.005) BDL (DL 0.005) BDL (DL 0.005) BDL (DL 0.005) BDL (DL 0.005) -- -- 

34.  Conductivity µS/cm 998.00 922.00 958.00 934.00 917.00 1188.00 1403.00 -- -- 

35.  Total Suspended 

Solid 

mg/l 
BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) 

  

 

TABLE - 3.18 (b) 

Ground Water Analysis 

Study Period: Summer Season (March to May, 2021) 

S. 

No. 
Parameters Unit Kanpur Kevra Khurd Nangela Dewala Mori dungri Village Jawar Zawarmata Well 

Specification as per IS 10500- 

2012 

Requirement 

(Acceptable 

Limit) 

Permissible 

Limit (Max.) 

1.  pH (at 25°C)  7.66 7.93 7.84 7.82 7.38 8.06 7.88 6.5-8.5 No Relaxation 

2.  
Colour 

Hazen 

Unit 
BDL (DL 5.0) BDL (DL 5.0) BDL (DL 5.0) BDL (DL 5.0) BDL (DL 5.0) BDL (DL 5.0) BDL (DL 5.0) 5 15 

3.  Turbidity NTU BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) 1 5 

4.  Odour - Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 
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Sensitivity: Internal (C3) 

S. 

No. 
Parameters Unit Kanpur Kevra Khurd Nangela Dewala Mori dungri Village Jawar Zawarmata Well 

Specification as per IS 10500- 

2012 

Requirement 

(Acceptable 

Limit) 

Permissible 

Limit (Max.) 

5.  Taste - Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 

6.  Total Hardness as 

CaCO3 

mg/l 
359.56 359.53 368.47 465.87 260.68 378.98 312.36 200 600 

7.  Calcium as Ca mg/l 61.45 81.9 55.36 83.13 34.88 88.03 59.87 75 200 

8.  Alkalinity as 

CaCO3 

mg/l 
279.59 377.32 293.29 330.32 206.56 342.15 302.45 200 600 

9.  Chloride as Cl mg/l 159.91 194.96 164.92 147.49 144.95 154.97 102.54 250 1000 

10.  Cyanide as CN mg/l BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) 0.05 No Relaxation 

11.  Magnesium as 

Mg 

mg/l 
50.12 37.71 55.97 62.81 42.20 38.72 39.61 30 100 

12.  Total Dissolved 

Solids 

mg/l 
665.0 842.0 656.0 703.0 556.0 729.0 609.00 500 2000 

13.  Sulphate as SO4 mg/l 81.23 87.64 65.87 87.12 42.87 95.93 82.32 200 400 

14.  Fluoride as F mg/l 1.01 1.09 1.05 1.14 0.98 1.06 1.16 1.0 1.5 

15.  Nitrate as NO3-N mg/l 11.17 12.47 9.09 11.21 9.19 12.24 10.24 45 No Relaxation 

16.  Iron as Fe mg/l 0.26 0.27 0.34 0.32 0.34 0.35 0.36 0.3 No Relaxation 

17.  Aluminum as Al  mg/l BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) 0.03 0.2 

18.  Boron mg/l BDL (DL 0.20) 0.52 BDL (DL 0.20) 0.47 BDL (DL 0.20) 0.89 0.75 0.50 2.4 

19.  Phenolic 

Compounds 

mg/l 
BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) 0.001 0.002 
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Sensitivity: Internal (C3) 

S. 

No. 
Parameters Unit Kanpur Kevra Khurd Nangela Dewala Mori dungri Village Jawar Zawarmata Well 

Specification as per IS 10500- 

2012 

Requirement 

(Acceptable 

Limit) 

Permissible 

Limit (Max.) 

20.  Anionic 

Detergents as 

MBAS 

mg/l 

BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) 0.2 1 

21.  Hexa Chromium 

as Cr+6 

mg/l 
BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) -- -- 

22.  Chromium as Cr mg/l BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.03) 0.05 No Relaxation 

23.  Zinc as Zn mg/l BDL (DL 0.10) BDL (DL 0.10) BDL (DL 0.10) BDL (DL 0.10) BDL (DL 0.10) BDL (DL 0.10) BDL (DL 0.10) 5 15 

24.  Copper as Cu mg/l BDL (DL0.02) BDL (DL0.02) BDL (DL0.02) BDL (DL0.02) BDL (DL0.02) BDL (DL0.02) BDL (DL0.02) 0.05 1.5 

25.  Manganese as 

Mn 

mg/l 
BDL (DL0.10) BDL (DL0.10) BDL (DL0.10) BDL (DL0.10) BDL (DL0.10) BDL (DL0.10) BDL (DL0.10) 0.1 0.3 

26.  Cadmium as Cd mg/l BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) 0.003 No Relaxation 

27.  Lead as Pb mg/l BDL (DL 0.008) BDL (DL 0.008) BDL (DL 0.008) BDL (DL 0.008) BDL (DL 0.008) BDL (DL 0.008) BDL (DL 0.008) 0.01 No Relaxation 

28.  Arsenic as as mg/l BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) 0.01 No Relaxation 

29.  Mercury as Hg mg/l BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) 0.001 No Relaxation 

30.  Sodium as Na mg/l 79.3 123.9 69.8 54.6 82.5 89.7 84.2 -- -- 

31.  Potassium as K mg/l 2.1 5.7 1.2 1.9 1.4 1.9 3.6 -- -- 

32.  Phosphate as PO4 mg/l BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02)   

33.  Nickel mg/l BDL (DL 0.005) BDL (DL 0.005) BDL (DL 0.005) BDL (DL 0.005) BDL (DL 0.005) BDL (DL 0.005) BDL (DL 0.005) -- -- 

34.  Conductivity µS/cm 1023.00 1259.00 998.00 1023.00 859.00 1104.00 919.00 -- -- 

35.  Total Suspended 

Solid 

mg/l 
BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0)   
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Sensitivity: Internal (C3) 

TABLE - 3.19 (a) 

Ground Water Analysis 

Study Period: Summer Season (March to May, 2024) 

S. 

No. 
Parameters Unit 

Village 

Premnagar 

(Block-I) 

Mochia Mine Naka Bazar Well Near TSF 2 
Mine Site Bara 

(Block- III) 
Singatwara Kalipipli 

Specification as per IS 10500- 

2012 

Requirement 

(Acceptable 

Limit) 

Permissible 

Limit (Max.) 

1.  pH  7.71 7.87 7.54 7.60 7.71 7.77 7.64 6.5-8.5 No Relaxation 

2.  
Colour 

Hazen 

Unit 
BDL (DL 5.0) BDL (DL 5.0) BDL (DL 5.0) BDL (DL 5.0) BDL (DL 5.0) BDL (DL 5.0) BDL (DL 1.0) 5 15 

3.  Turbidity NTU BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) 1 5 

4.  Odour - Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 

5.  Taste - Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 

6.  Total Hardness as 

CaCO3 

mg/l 
369.75 384.26 433.08 496.11 325.84 329.82 387.32 200 600 

7.  Calcium as Ca mg/l 72.43 74.62 84.69 118.02 73.87 80.87 93.57 75 200 

8.  Alkalinity as 

CaCO3 

mg/l 
254.36 268.36 224.36 333.55 242.66 215.14 256.82 200 600 

9.  Chloride as Cl mg/l 131.82 121.95 142.71 163.01 99.16 181.87 149.99 250 1000 

10.  Cyanide as CN mg/l BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) 0.05 No Relaxation 

11.  Magnesium as 

Mg 

mg/l 
45.90 48.07 53.84 48.94 34.35 31.07 37.34 30 100 

12.  Total Dissolved 

Solids 

mg/l 
688.0 708.0 744.0 792.0 618.0 696.0 687.0 500 2000 

13.  Sulphate as SO4 mg/l 111.40 120.94 141.53 88.67 61.72 53.07 68.72 200 400 
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Sensitivity: Internal (C3) 

S. 

No. 
Parameters Unit 

Village 

Premnagar 

(Block-I) 

Mochia Mine Naka Bazar Well Near TSF 2 
Mine Site Bara 

(Block- III) 
Singatwara Kalipipli 

Specification as per IS 10500- 

2012 

Requirement 

(Acceptable 

Limit) 

Permissible 

Limit (Max.) 

14.  Fluoride as F mg/l 0.98 1.14 1.19 0.18 0.24 0.16 0.18 1.0 1.5 

15.  Nitrate as NO3-N mg/l 11.51 10.97 15.25 15.98 19.40 17.37 25.61 45 No Relaxation 

16.  Iron as Fe mg/l 0.52 0.32 0.23 0.11 0.23 0.13 0.24 0.3 No Relaxation 

17.  Aluminum as Al  mg/l BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) 0.03 0.2 

18.  Boron mg/l 0.26 0.36 0.52 0.23 0.29 BDL (DL 0.20) BDL (DL 0.20) 0.50 2.4 

19.  Phenolic 

Compounds 

mg/l 
BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) 0.001 0.002 

20.  Anionic 

Detergents as 

MBAS 

mg/l 

BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) 0.2 1 

21.  Hexa Chromium 

as Cr+6 

mg/l 
BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) -- -- 

22.  Chromium as Cr mg/l BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) 0.05 No Relaxation 

23.  Zinc as Zn mg/l 0.45 0.32 0.38 0.39 0.18 0.37 0.19 5 15 

24.  Copper as Cu mg/l BDL (DL0.02) BDL (DL0.02) BDL (DL0.02) BDL (DL0.02) BDL (DL0.02) BDL (DL0.02) BDL (DL 0.02) 0.05 1.5 

25.  Manganese as 

Mn 

mg/l 
BDL (DL0.10) BDL (DL0.10) BDL (DL0.10) BDL (DL0.10) BDL (DL0.10) BDL (DL0.10) BDL (DL 0.01) 0.1 0.3 

26.  Cadmium as Cd mg/l BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) 0.003 No Relaxation 

27.  Lead as Pb mg/l BDL (DL 0.008) BDL (DL 0.008) BDL (DL 0.008) BDL (DL 0.008) BDL (DL 0.008) BDL (DL 0.008) BDL (DL 0.008) 0.01 No Relaxation 

28.  Arsenic as as mg/l BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) 0.01 No Relaxation 

29.  Mercury as Hg mg/l BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) 0.001 No Relaxation 
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Sensitivity: Internal (C3) 

S. 

No. 
Parameters Unit 

Village 

Premnagar 

(Block-I) 

Mochia Mine Naka Bazar Well Near TSF 2 
Mine Site Bara 

(Block- III) 
Singatwara Kalipipli 

Specification as per IS 10500- 

2012 

Requirement 

(Acceptable 

Limit) 

Permissible 

Limit (Max.) 

30.  Sodium as Na mg/l 85.0 81.0 65.0 82.0 58.0 95.0 78.0 -- -- 

31.  Potassium as K mg/l 6.0 5.0 3.0 6.0 5.0 7.0 9.0 -- -- 

32.  Phosphate as PO4 mg/l BDL(DL 0.02) BDL(DL 0.02) BDL(DL 0.02) BDL(DL 0.02) BDL(DL 0.02) BDL(DL 0.02) BDL(DL 0.02)   

33.  Nickel mg/l BDL (DL 0.005) BDL (DL 0.005) BDL (DL 0.005) BDL(DL 0.005) BDL(DL 0.005) BDL(DL 0.005) BDL(DL 0.005) -- -- 

34.  Conductivity µS/cm 1028.0 1058.0 1110.0 1182.0 922.0 1040.0 1026.0 -- -- 

35.  Total Suspended 

Solid 

mg/l 
BDL(DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL(DL 1.0)   

 

TABLE - 3.19 (b) 

Ground Water Analysis 

Study Period: Summer Season (March to May, 2024) 

S. 

No. 
Parameters Unit Kanpur Kevra Khurd Nangela Dewala Mori dungri Village Jawar Zawarmata Well 

Specification as per IS 10500- 

2012 

Requirement 

(Acceptable 

Limit) 

Permissible 

Limit (Max.) 

1.  pH (at 25°C)  7.53 7.82 7.73 7.71 7.28 7.95 7.77 6.5-8.5 No Relaxation 

2.  
Colour 

Hazen 

Unit 
BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) 5 15 

3.  Turbidity NTU BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) 1 5 

4.  Odour - Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 
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Sensitivity: Internal (C3) 

S. 

No. 
Parameters Unit Kanpur Kevra Khurd Nangela Dewala Mori dungri Village Jawar Zawarmata Well 

Specification as per IS 10500- 

2012 

Requirement 

(Acceptable 

Limit) 

Permissible 

Limit (Max.) 

5.  Taste - Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 

6.  Total Hardness as 

CaCO3 

mg/l 
394.62 412.65 426.77 501.65 280.70 408.09 376.35 200 600 

7.  Calcium as Ca mg/l 66.17 88.19 81.52 89.51 37.56 94.79 72.47 75 200 

8.  Alkalinity as 

CaCO3 

mg/l 
262.26 323.82 275.11 309.84 193.75 278.94 283.70 200 600 

9.  Chloride as Cl mg/l 172.19 209.93 177.59 158.82 156.08 166.87 166.88 250 1000 

10.  Cyanide as CN mg/l BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) 0.05 No Relaxation 

11.  Magnesium as 

Mg 

mg/l 
55.73 46.75 54.23 67.57 45.41 41.64 47.45 30 100 

12.  Total Dissolved 

Solids 

mg/l 
748.0 892.0 715.0 743.0 658.0 798.0 710.0 500 2000 

13.  Sulphate as SO4 mg/l 86.75 93.59 70.34 93.04 45.78 102.44 87.91 200 400 

14.  Fluoride as F mg/l 0.93 1.01 0.97 1.05 0.90 0.98 1.07 1.0 1.5 

15.  Nitrate as NO3-N mg/l 14.16 15.81 11.53 14.21 11.65 15.52 12.98 45 No Relaxation 

16.  Iron as Fe mg/l 0.33 0.34 0.43 0.41 0.43 0.44 0.46 0.3 No Relaxation 

17.  Aluminum as Al  mg/l BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) 0.03 0.2 

18.  Boron mg/l BDL (DL 0.20) BDL (DL 0.20) BDL (DL 0.20) 0.41 0.00 0.75 0.64 0.50 2.4 

19.  Phenolic 

Compounds 

mg/l 
BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) 0.001 0.002 
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Sensitivity: Internal (C3) 

S. 

No. 
Parameters Unit Kanpur Kevra Khurd Nangela Dewala Mori dungri Village Jawar Zawarmata Well 

Specification as per IS 10500- 

2012 

Requirement 

(Acceptable 

Limit) 

Permissible 

Limit (Max.) 

20.  Anionic 

Detergents as 

MBAS 

mg/l 

BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) 0.2 1 

21.  Hexa Chromium 

as Cr+6 

mg/l 
BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) BDL (DL 0.03) -- -- 

22.  Chromium as Cr mg/l BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) 0.05 No Relaxation 

23.  Zinc as Zn mg/l 0.21 0.31 0.11 0.32 0.25 0.09 0.14 5 15 

24.  Copper as Cu mg/l BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) BDL (DL 0.02) 0.05 1.5 

25.  Manganese as 

Mn 

mg/l 
BDL (DL 0.01) BDL (DL 0.01) BDL (DL 0.01) BDL (DL 0.01) BDL (DL 0.01) BDL (DL 0.01) BDL (DL 0.01) 0.1 0.3 

26.  Cadmium as Cd mg/l BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) 0.003 No Relaxation 

27.  Lead as Pb mg/l BDL (DL 0.008) BDL (DL 0.008) BDL (DL 0.008) BDL (DL 0.008) BDL (DL 0.008) BDL (DL 0.008) BDL (DL 0.008) 0.01 No Relaxation 

28.  Arsenic as as mg/l BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) BDL (DL 0.002) 0.01 No Relaxation 

29.  Mercury as Hg mg/l BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) BDL (DL 0.001) 0.001 No Relaxation 

30.  Sodium as Na mg/l 89.0 140.0 86.0 62.0 91.0 97.0 109.0 -- -- 

31.  Potassium as K mg/l 4.0 9.0 4.0 2.0 2.0 3.0 9.0 -- -- 

32.  Phosphate as PO4 mg/l BDL(DL 0.02) BDL(DL 0.02) BDL(DL 0.02) BDL(DL 0.02) BDL(DL 0.02) BDL(DL 0.02) BDL(DL 0.02)   

33.  Nickel mg/l BDL(DL 0.005) BDL(DL 0.005) BDL(DL 0.005) BDL(DL 0.005) BDL(DL 0.005) BDL(DL 0.005) BDL(DL 0.005) -- -- 

34.  Conductivity µS/cm 1120.0 1332.0 1070.0 1110.0 982.0 1185.0 1072.0 -- -- 

35.  Total Suspended 

Solid 

mg/l 
BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0)   
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Sensitivity: Internal (C3) 

3.12.4 INTERPRETATON OF GROUND WATER QUALITY RESULTS 

a. Baseline Season: Summer Season (March to May, 2021) 

The physico-chemical quality of groundwater was compared with drinking water standard 

(IS:10500- 2012). All the groundwater samples showed good Ground water quality; The pH of the 

water samples ranged from 7.38 to 8.06 indicating slightly alkaline in nature; and maximum pH was 

recorded at Villge Zawar. The colour and turbidity were found to be BDL, and odour and taste were 

agreeable at all sampling locations. The observed values of parameter varies from: total hardness 

(260.68 to 465.87 mg/l), alkalinity (206.56 to 377.32 mg/l), total dissolved solids (556 to 964 mg/l) 

however, maximum hardness and dissolved solids were found in the samples of village Dewala and 

Kalipipli village respectively. The presence of calcium and magnesium ions in the water indicates the 

high values of above mentioned parameters. 

The concentration of chloride was found to be (102.54 to 201.68 mg/l) and sulphate was (42.87 to 

143.87 mg/l). The concentrations of other micro and macro nutrients were also at low level i.e. 

calcium (34.88 to 114.74 mg/l), magnesium (34 to 68.1 mg/l), and iron (0.26 to 12.03 mg/l).  

Thus, it can be concluded from the composite baseline sampling results of Mine and CPP, for 

groundwater that all the samples were observed to be within the permissible limits and complies 

to the drinking water standard (IS: 10500-2012). 

b. Baseline Season: Summer Season (March to May, 2024) 

The physico-chemical quality of groundwater was compared with drinking water standard 

(IS:10500- 2012). All the groundwater samples showed good Ground water quality; The pH of the 

water samples ranged from 7.53 to 7.87 indicating slightly alkaline in nature; and maximum pH was 

recorded at Mochia Mine. The colour and turbidity were found to be BDL, and odour and taste were 

agreeable at all sampling locations. The observed values of parameter varies from: Total Hardness 

(325.84 to 496.11 mg/l), Alkalinity (215.14 to 333.55 mg/l), Total Dissolved Solids (618 to 892 mg/l).  

The concentration of chloride was found to be (99.16 to 209.93 mg/l) and sulphate was (53.07 to 

141.53 mg/l). The concentrations of other micro and macro nutrients were also at low level i.e. 

calcium (66.17 to 118.02 mg/l), magnesium (31.07 to 55.73 mg/l), and iron (0.11 to 0.52 mg/l).  

Thus, it can be concluded from the composite baseline sampling results of Mine and CPP, for 

groundwater that all the samples were observed to be within the permissible limits and complies 

to the drinking water standard (IS: 10500-2012). 

However, considering the scarcity of potable water in the area, HZL will assist for improving the 

drinking water facilities in the area under EMP/ CSR program. Details of the same are given in 

Chapter 7 of this Final EIA/EMP Report. 

3.13 SOIL ENVIRONMENT 

 The information on soil quality has been arrived by collection and analysis of soil samples from 

representative locations. In order to assess the base line characteristics of soil profile of themine 

lease area representing project and nearby areas, the samples were analyzed for key and chemical 

parameters. The sampling locations were finalized with the following considerations: 

 To enable information on baseline characteristics and,  
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 To determine the impact of mining activities on soil characteristics. 

 To determine the type of plantation 

Representative soil samples were collected from 15 different specified locations within the study 

area of the mine site. Standard operating procedures were followed for the sampling and analysis 

of physico-chemical parameters. 

Soil analysis results are given in Table - 3.20 (a & b) and Standard Soil Classification is given in Table 

- 3.21. 
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TABLE - 3.20 (a) 

Soil Quality Analysis Results 

Study Period – Summer Season (March to May, 2021) 

S. 

No 
Parameters Unit 

Village 

Premnagar 

(Block-I) 

Mine Site 

Bara 

(Block III) 

Singatwara Kalipipli Kanpur 
Kevra 

Khurd 
Nangela Dewala Moridungri 

Mochia 

Mine 

Balaria 

Mine 

(Block-I) 

BaroiMine 

(Block-I) 

Zawar 

Mala Mine 

(Block-I) 

Village 

Jawar 
CPP 

1.  

pH (at 25°C) 

(1:2.5 soil 

water sus.) 

- 7.44 7.67 7.99 7.86 8.02 7.32 7.17 8.03 7.27 7.36 7.55 7.69 7.78 7.84 7.96 

2.  

Conductivit

y (1:2 soil 

water sus) 

mS/c

m 
0.65 0.55 0.67 0.46 0.54 0.52 0.41 0.49 0.52 0.63 0.60 0.67 0.70 0.53 0.60 

3.  Soil Texture - 
Sandy  

Loam 

Sandy 

Loam 

Sandy Clay 

Loam 

Sandy 

Loam 

Sandy Clay 

Loam 

Sandy  

Clay Loam 

Sandy  

Loam 

Sandy  

Clay Loam 

Sandy  

Loam 

Sandy  

Loam 

Sandy  

Loam 

Sandy  

Loam 

Sandy  

Loam 

Sandy  

Loam 

Sandy Clay 

Loam 

4.  Colour - 
Blackish 

Brown 

Blackish 

Brown 

Brownish 

black 

Blackish 

Brown 

Blackish 

Brown 

Blackish 

Brown 
Brownish 

Blackish 

Brown 
Brownish 

Blackish 

Brown 
Brownish Brownish 

Blackish 

Brown 

Blackish 

Brown 

Blackish 

Brown 

5.  

Water 

holding 

capacity 

% 43.54 46.60 36.34 38.12 36.90 39.26 44.57 35.99 33.06 44.65 42.98 43.12 45.87 40.23 37.95 

6.  Bulk density gm/cc 1.40 1.37 1.44 1.39 1.42 1.46 1.39 1.45 1.47 1.38 1.42 1.43 1.37 1.37 1.40 

7.  Chloride 
mg/k

g 
234.32 214.37 230.83 203.72 153.22 262.88 225.04 169.52 174.07 213.65 205.78 198.65 223.54 216.65 189.65 

8.  Calcium 
mg/k

g 
1766.07 1736.81 1050.77 1119.31 1226.50 1123.72 2070.56 1021.81 1839.19 1568.24 1498.57 1726.59 1657.89 1235.54 1365.45 

9.  Sodium 
mg/k

g 
93.47 89.76 103.47 139.29 112.79 94.24 101.48 105.66 100.98 102.65 89.98 96.78 113.54 145.62 119.65 

10.  Potassium 
kg/he

c 
278.67 269.92 179.35 161.81 195.24 162.85 154.52 109.07 104.06 256.65 245.89 215.98 233.04 203.65 189.65 

11.  
Organic 

Matter 
% 1.05 1.18 1.15 0.92 1.29 1.08 0.98 0.93 0.89 0.98 0.86 1.06 1.08 0.88 1.03 
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S. 

No 
Parameters Unit 

Village 

Premnagar 

(Block-I) 

Mine Site 

Bara 

(Block III) 

Singatwara Kalipipli Kanpur 
Kevra 

Khurd 
Nangela Dewala Moridungri 

Mochia 

Mine 

Balaria 

Mine 

(Block-I) 

BaroiMine 

(Block-I) 

Zawar 

Mala Mine 

(Block-I) 

Village 

Jawar 
CPP 

12.  
Magnesium 

as Mg 

mg/k

g 
227.34 209.75 235.76 239.11 311.53 327.90 276.00 364.05 276.16 236.54 245.87 289.65 247.58 244.62 305.62 

13.  

Available 

Nitrogen as 

N 

kg/he

c 
218.07 182.65 151.62 153.11 249.42 213.18 229.38 226.25 164.46 205.64 198.54 213.87 187.54 189.65 213.87 

14.  
Available 

Phosphorus 

kg/he

c 
43.75 54.60 46.79 37.61 43.63 38.34 39.74 42.20 31.73 46.65 41.15 38.87 36.78 45.21 46.98 

15.  Zinc as Zn 
mg/k

g 
84.28 88.82 57.33 52.83 49.84 59.87 54.87 38.96 49.00 85.15 76.54 90.18 86.87 59.98 42.32 

16.  
Manganese 

as Mn 

mg/k

g 
481.76 406.88 346.84 344.33 285.17 346.83 348.33 279.82 287.56 302.45 415.65 336.87 406.58 306.85 298.87 

17.  
Chromium 

as Cr 

mg/k

g 
8.49 7.36 8.43 10.25 12.37 13.48 8.48 6.48 5.27 9.56 10.14 8.74 7.65 12.32 14.25 

18.  Lead as Pb 
mg/k

g 
42.96 54.46 31.36 53.51 37.09 38.98 37.48 9.99 36.69 56.24 50.14 47.68 43.25 50.12 36.87 

19.  
Cadmium as 

Cd 

mg/k

g 

BDL  

(DL 5.0) 

BDL  

(DL 5.0) 

BDL  

(DL 5.0) 

BDL 

(DL 5.0) 

BDL 

(DL 5.0) 

BDL 

(DL 5.0) 

BDL  

(DL 5.0) 

BDL  

(DL 5.0) 

BDL  

(DL 5.0) 

BDL  

(DL 5.0) 

BDL  

(DL 5.0) 

BDL  

(DL 5.0) 

BDL  

(DL 5.0) 

BDL  

(DL 5.0) 

BDL  

(DL 5.0) 

20.  
Copper as 

Cu 

mg/k

g 
27.49 44.15 15.93 21.60 33.03 38.98 32.98 41.96 28.26 23.54 29.65 32.14 30.14 18.65 30.65 

21.  
Organic 

Carbon 
% 0.61 0.68 0.67 0.53 0.75 0.63 0.57 0.54 0.52 0.57 0.50 0.61 0.63 0.51 0.60 

22.  SAR Value - 0.56 0.54 0.75 0.99 0.74 0.64 0.56 0.72 0.58 0.64 0.57 0.57 0.69 0.99 0.76 

Source: Soil Quality Analysisresults from JMEPL 
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TABLE - 3.20 (b) 

Soil Quality Analysis Results 

Study Period – Summer Season (March to May, 2024) 

S. 

No 
Parameters Unit 

Village 

Premnagar 

(Block-I) 

Mine Site 

Bara 

(Block III) 

Singatwara Kalipipli Kanpur 
Kevra 

Khurd 
Nangela Dewala Moridungri 

Mochia 

Mine 

Balaria 

Mine 

(Block-I) 

BaroiMine 

(Block-I) 

Zawar 

Mala 

Mine 

(Block-I) 

Village 

Jawar 
CPP 

1.  

pH (at 25°C) 

(1:2.5 soil 

water sus.) 

- 7.44 7.67 7.99 7.86 8.02 7.32 7.17 8.03 7.27 7.36 7.55 7.69 7.78 7.84 7.96 

2.  

Conductivity 

(1:2 soil 

water sus) 

mS/c

m 
0.65 0.55 0.67 0.46 0.54 0.52 0.41 0.49 0.52 0.63 0.60 0.67 0.70 0.53 0.60 

3.  Soil Texture - 
Sandy  

Loam 

Sandy 

Loam 

Sandy Clay 

Loam 

Sandy  

Loam 

Sandy Clay 

Loam 

Sandy Clay 

Loam 

Sandy  

Loam 

Sandy Clay 

Loam 

Sandy  

Loam 

Sandy  

Loam 

Sandy  

Loam 

Sandy  

Loam 

Sandy  

Loam 

Sandy  

Loam 

Sandy Clay 

Loam 

a. Sand % 55 52 64 60 63 60 58 64 62 56 58 52 52 59 63 

b. Silt % 33 34 15 28 14 13 30 12 27 31 30 33 35 30 15 

c. Clay % 12 14 21 12 23 27 12 24 11 13 12 15 13 11 22 

4.  Colour - 
Blackish 

Brown 

Blackish 

Brown 

Brownish 

black 

Blackish 

Brown 

Blackish 

Brown 

Blackish 

Brown 
Brownish 

Blackish 

Brown 
Brownish 

Blackish 

Brown 
Brownish Brownish 

Blackish 

Brown 

Blackish 

Brown 

Blackish 

Brown 

5.  

Water 

holding 

capacity 

% 38.54 36.60 46.34 38.12 46.90 44.26 39.57 45.90 33.06 34.65 38.98 33.12 39.87 40.23 47.95 

6.  Bulk density 
gm/c

c 
1.40 1.37 1.44 1.39 1.42 1.46 1.39 1.45 1.47 1.38 1.42 1.43 1.37 1.40 1.38 

7.  Chloride 
mg/k

g 
234.32 214.37 230.83 234.32 153.22 262.88 225.04 169.52 174.07 213.65 205.78 198.65 223.54 216.65 189.65 

8.  Calcium 
mg/k

g 
1766.07 1736.81 1050.77 1766.07 1226.50 1123.72 2070.56 1021.81 1839.19 1568.24 1498.57 1726.59 1657.89 1235.54 1365.45 
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S. 

No 
Parameters Unit 

Village 

Premnagar 

(Block-I) 

Mine Site 

Bara 

(Block III) 

Singatwara Kalipipli Kanpur 
Kevra 

Khurd 
Nangela Dewala Moridungri 

Mochia 

Mine 

Balaria 

Mine 

(Block-I) 

BaroiMine 

(Block-I) 

Zawar 

Mala 

Mine 

(Block-I) 

Village 

Jawar 
CPP 

9.  Sodium 
mg/k

g 
93.47 89.76 103.47 93.47 112.79 94.24 101.48 105.66 100.98 102.65 89.98 96.78 113.54 145.62 119.65 

10.  Potassium 
kg/he

c 
278.67 269.92 179.35 278.67 195.24 162.85 154.52 109.07 104.06 256.65 245.89 215.98 233.04 203.65 189.65 

11.  
Organic 

Matter 
% 1.05 1.18 1.15 1.05 1.29 1.08 0.98 0.93 0.89 0.98 0.86 1.06 1.08 0.88 1.03 

12.  
Magnesium 

as Mg 

mg/k

g 
227.34 209.75 235.76 227.34 311.53 327.90 276.00 364.05 276.16 236.54 245.87 289.65 247.58 244.62 305.62 

13.  

Available 

Nitrogen as 

N 

kg/he

c 
184.24 218.07 211.62 168.07 249.42 213.18 229.38 226.25 164.46 205.64 198.54 213.87 187.54 189.65 213.87 

14.  
Available 

Phosphorus 

kg/he

c 
43.75 54.60 46.79 43.75 43.63 38.34 39.74 42.20 31.73 46.65 41.15 38.87 36.78 45.21 46.98 

15.  Zinc as Zn 
mg/k

g 
84.28 88.82 57.33 84.28 49.84 59.87 54.87 38.96 49.00 85.15 76.54 90.18 86.87 59.98 42.32 

16.  
Manganese 

as Mn 

mg/k

g 
481.76 406.88 346.84 481.76 285.17 346.83 348.33 279.82 287.56 302.45 415.65 336.87 406.58 306.85 298.87 

17.  
Chromium as 

Cr 

mg/k

g 
8.49 7.36 8.43 8.49 12.37 13.48 8.48 6.48 5.27 9.56 10.14 8.74 7.65 12.32 14.25 

18.  Lead as Pb 
mg/k

g 
42.96 54.46 31.36 42.96 37.09 38.98 37.48 9.99 36.69 56.24 50.14 47.68 43.25 50.12 36.87 

19.  
Cadmium as 

Cd 

mg/k

g 

BDL  

(DL 5.0) 

BDL  

(DL 5.0) 

BDL  

(DL 5.0) 

BDL  

(DL 5.0) 

BDL  

(DL 5.0) 

BDL  

(DL 5.0) 

BDL  

(DL 5.0) 

BDL  

(DL 5.0) 

BDL  

(DL 5.0) 

BDL  

(DL 5.0) 

BDL  

(DL 5.0) 

BDL  

(DL 5.0) 

BDL 

 (DL 5.0) 

BDL  

(DL 5.0) 

BDL  

(DL 5.0) 

20.  Copper as Cu 
mg/k

g 
27.49 44.15 15.93 21.60 33.03 38.98 32.98 41.96 28.26 23.54 29.65 32.14 30.14 18.65 30.65 
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S. 

No 
Parameters Unit 

Village 

Premnagar 

(Block-I) 

Mine Site 

Bara 

(Block III) 

Singatwara Kalipipli Kanpur 
Kevra 

Khurd 
Nangela Dewala Moridungri 

Mochia 

Mine 

Balaria 

Mine 

(Block-I) 

BaroiMine 

(Block-I) 

Zawar 

Mala 

Mine 

(Block-I) 

Village 

Jawar 
CPP 

21.  
Organic 

Carbon 
% 0.61 0.68 0.67 0.53 0.75 0.63 0.57 0.54 0.52 0.57 0.50 0.61 0.63 0.51 0.60 

22.  SAR Value - 0.56 0.54 0.75 0.99 0.74 0.64 0.56 0.72 0.58 0.64 0.57 0.57 0.69 0.99 0.76 

Source: Soil Quality Analysisresults from JMEPL 
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Sensitivity: Internal (C3) 

Table - 3.21 

Standard Soil Classification 

S. No. Parameters Classification 

1. pH <4.5 extremely acidic 

4.51 – 5.0 very strong acidic 

5.01 – 5.5 strongly acidic 

 5.51-6.0 moderately acidic 

6.1 – 6.5 slightly acidic 

6.51-7.30 Neutral 

7.31-7.8 slightly alkaline 

7.81-8.5 moderately alkaline 

8.51 – 9.0 strongly alkaline 

>9.0 Very strongly alkaline 

2. Salinity Electrical Conductivity (mho/cm) Up to 1.0 average 

1-2 harmful to germination 

2-3 harmful to crops 

3. Nitrogen (kg/ha) Up to 50 very less 

51-100 less 

110-150 good 

151-300 better 

>300 sufficient 

4. Phosphorus (kg/ha) Up to 15 very less 

15 – 30 less 

31-50 medium 

51-65 on average sufficient 

66-80 sufficient 

>80 more than sufficient 

5. Potassium (kg/ha) 

 

 

 

  

0-120 very less 

120-180 less 

180-240 medium 

241-300 average 

301-360 better 

>360 more than sufficient 

Source: Indian Agricultural Research Institute Handbook. 

3.13.1 INTERPRETATON OF SOIL QUALITY RESULTS  

a. Baseline Season: Summer Season (March to May, 2021) 

The soil samples majorly exhibit blackish brown and brownish colour at all the sampled villages.  The 

organic matter present in the soil observed to be appropriate (0.86% to 1.29 %) for the plant growth. 

The textures of the soil samples were Sandy Loam and Sandy clay loam at.  All soil samples were 
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neutral in nature except for the soil in Village Dewala which is slightly alkaline in nature. The pH 

range from 7.17 to 8.03, which is an optimal range for most of the plants to thrive and grow Six 

essential nutrients required for an ideal plant growth are Nitrogen, Phosphorus, Potassium, 

Magnesium, Sulfur and calcium.   

All the essential nutrients were observed to be present in a higher amount than the other micro 

nutrient and macro nutrient such as Nitrogen (151.62 to 249.42 kg/ha), Phosphorous (31.73 to 54.6 

kg/ha), Potassium (104.06 to 278.67 kg/ha), Magnesium (209.75 to 364.05 mg/kg), Calcium (1021.81 

to 2070.56 mg/kg).  Higher calcium values in the soil sample is due to the presence of alkaline soil in 

nature within the area, thus would positively affect the plant growth. These results indicates that 

the soils quality within the study area is of a good quality and contains sufficient macronutrients 

which is vital for healthy plant growth. 

b. Baseline Season: Summer Season (March to May, 2024) 

The soil samples majorly exhibit blackish brown and brownish colour at all the sampled villages.  The 

organic matter present in the soil observed to be appropriate (0.86% to 1.29 %) for the plant growth. 

The textures of the soil samples were Sandy Loam and Sandy clay loam at.  All soil samples were 

neutral in nature except for the soil in Village Dewala which is slightly alkaline in nature. The pH 

range from 7.17 to 8.03, which is an optimal range for most of the plants to thrive and grow Six 

essential nutrients required for an ideal plant growth are Nitrogen, Phosphorus, Potassium, 

Magnesium, Sulfur and calcium.   

All the essential nutrients were observed to be present in a higher amount than the other micro 

nutrient and macro nutrient such as Nitrogen (164.46 to 249.42 kg/ha), Phosphorous (31.73 to 54.6 

kg/ha), Potassium (104.06 to 278.67 kg/ha), Magnesium (209.75 to 364.05 mg/kg), Calcium (1021.81 

to 2070.56 mg/kg).  Higher calcium values in the soil sample is due to the presence of alkaline soil in 

nature within the area, thus would positively affect the plant growth. These results indicates that 

the soils quality within the study area is of a good quality and contains sufficient macronutrients 

which is vital for healthy plant growth. 

3.14 BIOLOGICAL ENVIRONMENT 

3.14.1         INTRODUCTION  

Biological environment includes the Habitat (Place where the organism lives) and natural 

surroundings of all species (living organism species) of the particular area.  

The biological study was undertaken as a part of the EIA study to understand the present status of 

ecosystem prevailing in the study area and to study the floristic and faunal diversity of the terrestrial 

and aquatic environment of the study area within the 10 km radius of the mine site. Studies on 

various aspects of ecosystem play an important role in identifying sensitive issues for under taking 

appropriate action to mitigate the impact, if required. 
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Some of the information was gathered from the local habitants. All the collected data were 

classified to interpret the impact of pollution on the flora and fauna of that region. Survey of the 

wild plants as well as cultivated crop plants was made and all the available information was 

recorded. Night survey was also conducted with the help of spotlight to record nocturnal animals, 

birds and reptiles. 

Secondary data on flora and fauna, cropping patterns etc. were also collected from available 

literatures, internet, forest department and revenue department. 

No existence of National Parks, Sanctuaries, Biosphere Reserves, Wildlife Corridors, Tiger / Elephant 

reserves (existing as well as proposed) within 10 km radius from Zawar Lead Zinc Underground Mine 

has been obtained from Deputy Conservator of Forest (Wildlife) Udaipur vide letter no. F.9(10) (10 

km - 469) Survey/DCF/WL/2023-24/6405 dated 14.08.2023 and the same has been enclosed as 

Annexure - 10 (a) along with this Final EIA/EMP Report.   

Seven Schedule - I species were found during the field survey. Wildlife conservation has been 

approved by CWLW  vide letter no. F 11 (300)/CWLW/ 2022-23/174 dated 21.03.2023.The copy of the 

same along with Approved Wlidlife Conservation Plan is enclosed as Annexure 10 (b)  along with this 

Final EIA/EMP Report. 

List of flora and Fauna observed in the study area 10 km radius from the boundary of the mine 

including the core zone is mentioned in the list below: 

Table - 3.22(a) 

Inventory of floral diversity in Core & Buffer zone of Mine site  

Based on Actual Sighting, based on inputs from locals and Perused from Secondary Data 

Habit: Tree (T), Shrub (S), Herb (H), Grass (G) and Climber (C) 

S. 

No 
Scientific name 

Local name / English 

Name 
Family Habit 

Core 

Zone 

Buffer 

Zone 

IUCN conservation 

status as on 

8th Sep, 2021 

Tree Species 

1. Acacia auriculiformis Australian Acacia Leguminosae T - + LC 

2. Acacia ferruginea Rusty Acacia Leguminosae T + + VU 

3. Acacia leucophloea White-bark Acacia Leguminosae T + + LC 

4. Acacia nilotica Babool Leguminosae T + + LC 

5. Aegle marmelos Wood Apple Rutaceae T + + NT 

6. Ailanthus excelsa Indian Tree of Heaven Simaroubaceae T + + NA 

7. Alangium salviifolium Sage-leaved Alangium Alangiaceae T - + LC 

8. Albizia lebbek* Siris Tree Leguminosae T + + LC 

9. Albizia odoratissima Ceylon Rosewood Leguminosae T + + LC 

10. Anogeissus latifolia Axle Wood Tree Combretaceae T - + NA 

11. Azadirachta indica* Neem Meliaceae T + + LC 

12. Bauhinia variegate* Orchid Tree Leguminosae T - + LC 
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13. Bombax ceiba* Red Silk Cotton Malvaceae T + + LC 

14. Boswellia serrata Indian Frankincense Burseraceae T + + NA 

15. Butea monosperma Flame of Forest Leguminosae T + + LC 

16. Cassia fistula Golden Shower Leguminosae T + + LC 

17. Cordia dichotoma Indian Cherry Boraginaceae T + + LC 

18. Cordia myxa Clammy Cherry Boraginaceae T - + LC 

19. 
Dalbergia lanceolaria 

subsp. paniculata 
Passi Leguminosae T + - NA 

20. Dalbergia sissoo* Indian Rosewood Leguminosae T - + LC 

21. Delonix regia Flame Tree Leguminosae T - + LC 

22. Dichrostachys cinerea Sickle Bush Leguminosae T - + LC 

23. Eucalyptus globules* Eucalyptus Myrtaceae T + + LC 

24. Euphorbia nivulia Leafy Milk Hedge Euphorbiaceae T + + NA 

25. Feronia elephantum Wood Apple Rutaceae T + + NA 

26. Ficus bengalensis Banyan Tree Moraceae T + + NA 

27. Ficus racemosa Cluster Fig Moraceae T + + LC 

28. Ficus religiosa Peepal Tree Moraceae T + + NA 

29. Garguga pinnata Grey Downy Balsam Burseraceae T + - NA 

30. Gmelina arborea* Gamhar Verbenaceae T + + LC 

31. Holarrhena pubescens Indrajao Apocynaceae T + + LC 

32. Holoptelea integrifolia Indian Elm Ulmaceae T + + NA 

33. Ixora parviflora* Small-flowered Ixora Rubiaceae T - + NA 

34. 
Jacaranda 

mimosifolia* 

Jacaranda Leguminosae T - + VU 

35. Kigelia pinnata Sausage Tree Bignoniaceae T - + NA 

36. Lannea coromandelica Indian Ash Tree Anacardiaceae T + + LC 

37. 
Leucaena 

leucocephala* 

White Babool Leguminosae T + + CD 

38. Madhuca longifolia* Indian Butter Tree Sapotaceae T - + NA 

39. Miliusa tomentosa Hoom Annonaceae T + - NA 

40. Millingtonia hortensis Indian Cork Tree Bignoniaceae T + + NA 

41. Mitragyna parvifolia True Kadamba Rubiaceae T + + NA 

42. Moringa concanensis Konkan Moringa Moringaceae T + - NA 

43. 
Peltophorum 

pterocarpum 

Copperpod Leguminosae T + - NA 

44. Plumeria alba Pagoda Tree Apocynaceae T + - NA 
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45. Pongamia glabra Pongam Tree Leguminosae T + + LC 

46. Prosopis juliflora Mesquite Leguminosae T + + NA 

47. Ricinus communis Castor Euphorbiaceae T + + NA 

48. Saraca indica* Seeta Ashok Leguminosae T + - LC 

49. 
Schrebera 

swietenioides 

Weaver's Beam Tree Oleaceae T - + NA 

50. Senna siamea Siamese Cassia Leguminosae T + + LC 

51. Syzygium cumini* Java Plum Myrtaceae T + + LC 

52. Tectona grandis* Teak Verbenaceae T - + NA 

53. Terminalia bellirica Belliric Myrobalan Combretaceae T - + LC 

54. Thevetia neriifolia Mexican oleander Apocynaceae T + + NA 

55. Toona ciliate* Toon Tree Meliaceae T - + LC 

56. Vitex negundo Chaste Tree Verbenaceae T + + LC 

57. Wrightia tinctorea Sweet Indrajao Apocynaceae T + + NA 

Shrub Species 

1. Abutilon indicum Indian Mallow Malvaceae S + + NA 

2. 
Acanthocereus 

tetragonus 

Fairy Castle Cactus Cactaceae S + + LC 

3. Atalantia monophylla Climbing Atalantia Rutaceae S - + NA 

4. 
Bougainvillea 

spectabilis* 

Bougainvillea Nyctaginaceae S + + NA 

5. Breynia retusa Cup-Saucer Plant Phyllanthaceae S - + LC 

6. Caesalpinia bonduc Fever Nut Leguminosae S - + LC 

7. 
Caesalpinia 

pulcherrima 

Peacock Flower Leguminosae S - + LC 

8. Calotropis gigantea Crown Flower Apocynaceae S + + NA 

9. Capparis decidua Bare Caper Capparidaceae S + + LC 

10. Carissa spinarum Wild Karanda Apocynaceae S + - LC 

11. Cissus quadrangularis Devil's Backbone Vitaceae S - + NA 

12. Cocculus hirsutus Broom Creeper Menispermaceae S - + NA 

13. Crotalaria pusilla Small Rattlepod Leguminosae S + - NA 

14. Datura metel Downy Thorn Apple Solanaceae S + + NA 

15. Dioscorea bulbifera Air Yam Dioscoreaceae S + + NA 

16. Dodonaea viscosa Hop Bush Celastraceae S - + LC 

17. Euphorbia neriifolia Indian Spurge Tree Euphorbiaceae S + + LC 

18. Flueggea leucopyrus Indian Snowberry Phyllanthaceae S + + LC 
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19. Grewia abutifolia 
Mallow-leaved 

Crossberry 

Malvaceae S + + NA 

20. Grewia hirsuta Huktapata Malvaceae S - + NA 

21. Helicteres isora Screw Tree Malvaceae S - + NA 

22. Hemidesmus indicus Indian Sarsaparilla Apocynaceae S + - NA 

23. Hibiscus micranthus* Tiny Flower Hibiscus Malvaceae S - + NA 

24. Indigofera tinctoria True Indigo Leguminosae S - + NA 

25. Ipomoea aquatica Water Morning Glory Convolvulaceae S - + LC 

26. Ipomoea carnea Bush Morning Glory Convolvulaceae S + + NA 

27. Ipomoea violacea Sea Moonflower Convolvulaceae S + + NA 

28. Jatropha gossypiifolia Bellyache Bush Euphorbiaceae S + + LC 

29. Justicia adhatoda Malabar Nut Acanthaceae S + + LC 

30. Lablab purpureus Egyptian Bean Leguminosae S + + NA 

31. Lantana camara Lantana Verbenaceae S + + NA 

32. Mimosa hamata Sickle Bush Leguminosae S - + NA 

33. Nerium oleander* Oleander Apocynaceae S + + LC 

34. Opuntia elatior Prickly Pear Cactaceae S + - LC 

35. Passiflora foetida* Stinking Passionflower Passifloraceae S + - NA 

36. Pergularia daemia Hair Knot Plant Apocynaceae S + - LC 

37. Senna auriculata Tanner's Cassia Leguminosae S + + NA 

38. Tecoma stans* Yellow Bell Bignoniaceae S + - LC 

39. 
Trichosanthes 

cucumerina 

Snake Gourd Cucurbitaceae S + - NA 

Herb Species 

1. Abrus pricatorius Coral Bead Vine Fabaceae S - + NA 

2. Acalypha lanceolata 
Toothed-bract Indian 

Copperleaf 

Euphorbiaceae H - + NA 

3. 
Acanthospermum 

hispidum 

Bristly Starbur Asteraceae H + + NA 

4. Adiantum aleuticum 
Western Maidenhair 

Fern 

Pteridaceae H - + NA 

5. Aerva lanata Mountain Knot Grass Amaranthaceae H - + NA 

6. Ageratum conyzoides Goatweed Asteraceae H + + LC 

7. Allium sativum Garlic Alliaceae H + +  

8. Alternanthera sessilis Sessile Joyweed Amaranthaceae H - + LC 
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9. Alysicarpus hamosus 
Round-leaf Alyce 

Clover 

Leguminosae H - + NA 

10. Amaranthus albus Common Tumbleweed Amaranthaceae H + + NA 

11. Amaranthus spinosus Prickly Amaranth Amaranthaceae H - + NA 

12. Amaranthus viridis Green Amaranth Amaranthaceae H + + NA 

13. Amaranthus wrightii Wright's Amaranth Amaranthaceae H + - NA 

14. 
Andrographis 

paniculata 

Creat Acanthaceae H + + NA 

15. Asparagus racemosus Asparagus Asparagaceae S + + NA 

16. Barleria acanthoides Philippine Violet Poaceae H + + NA 

17. Barleria cristata Porcupine Flower Acanthaceae H - + NA 

18. Bidens biternata 
Yellow-flowered 

Blackjack 

Asteraceae H - + NA 

19. Bidens pilosa Spanish Needle Asteraceae H + + NA 

20. 
Blepharis 

maderaspatens 

Madras Blepharis Acanthaceae H - + NA 

21. Blumea lacera Lettuce-leaf Blumea Asteraceae H + - DD 

22. Boerhavia diffusa Red Spiderling Nyctaginaceae H + + NA 

23. Borreria articularis Jointed Buttonweed Rubiaceae H + + NA 

24. Catharanthus pusillus Tiny Periwinkle Apocynaceae H + + NA 

25. Celosia argentea Cock's Comb Amaranthaceae H + + LC 

26. Cleome gynandra Wild Spiderflower Cleomaceae H + + NA 

27. 
Commelina 

benghalensis 

Benghal Dayflower Commelinaceae H + + LC 

28. Commelina diffusa Creeping Dayflower Commelinaceae H - + LC 

29. Commelina maculate Spotted Dayflower Commelinaceae H + + NA 

30. Cosmos sulphureus* Yellow Cosmos Asteraceae H + + NA 

31. 
Crotalaria 

medicaginea 

Medick Rattlepod Leguminosae H + + NA 

32. Crotalaria scabrella Cherukonna Leguminosae H - + LC 

33. 
Croton 

bonplandianus* 

Bonpland's croton Euphorbiaceae H - + NA 

34. 
Cynarospermum 

asperrimum 

Hill Blepharis Acanthaceae H - + NA 

35. Cyperus dubius Soft Sedge Cyperaceae H - + LC 

36. Cyperus esculentus Common Nut Sedge Cyperaceae H + + LC 

37. Cyperus squarrosus Bearded Flatsedge Cyperaceae H + + LC 
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38. Desmodium triflorum Creeping Tick Trefoil Leguminosae H + - LC 

39. Digera muricata False Amaranth Amaranthaceae H - + NA 

40. Echinops echinatus Indian Globe Thistle Asteraceae H + + NA 

41. Eclipta prostrata False Daisy Asteraceae H - + LC 

42. 
Euphorbia 

heterophylla 

Wild Poinsettia Euphorbiaceae H - + NA 

43. Euphorbia hirta Asthma Weed Euphorbiaceae H + + NA 

44. Evolvulus alsinoides Dwarf Morning Glory Convolvulaceae H + + NA 

45. Fagonia cretica Virgin's Mantle Zygophyllaceae H + + NA 

46. Glossocardia bosvallea Patthar Suva Asteraceae H - + NA 

47. 
Gomphrena 

celosioides 

Cockscomb 

Gomphrena Amaranthaceae H - + NA 

48. Gomphrena globosa Globe Amaranth Amaranthaceae H + - NA 

49. Hyptis suaveolens American Mint Lamiaceae H + + NA 

50. Impatiens balsamina Balsam Balsaminaceae H + - NA 

51. Indigofera cordifolia Heart-leaf Indigo Leguminosae H + - NA 

52. Ipomoea rubriflora Redstar Convolvulaceae H - + NA 

53. Justicia diffusa Spreading Justicia Acanthaceae H + + NA 

54. Justicia glauca Glaucus Justicia Acanthaceae H + + NA 

55. Justicia japonica Common small Justicia Acanthaceae H + + NA 

56. Lepidagathis cristata Crested Lepidagathis Acanthaceae H - + NA 

57. Leucas aspera Common Leucas Lamiaceae H + + NA 

58. Leucas lamiifolia Mint-leaved Leucas Lamiaceae H - + NA 

59. 
Malvastrum 

coromandelianum 

False Mallow Malvaceae H - + NA 

60. Mimosa pudica Touch-me-not Leguminosae H - + LC 

61. Ocimum americanum* Hoary Basil Lamiaceae H  + NA 

62. 
Ocimum 

gratissumum* 

Wild Basil Lamiaceae H + + NA 

63. Ocimum tenuiflorum* Holy Basil Lamiaceae H + + NA 

64. 
Oldenlandia 

corymbosa 

Diamond Flower Rubiaceae H + + LC 

65. Oldenlandia umbellate Chay Root Rubiaceae H - + NA 

66. Oxalis corniculata Creeping Wood Sorrel Oxalidaceae H + - NA 

67. 
Parthenium 

hysterophorus 

Congress Grass Asteraceae H + + NA 
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68. Pavonia zeylanica Ceylon Swamp Mallow Malvaceae H - + NA 

69. Pedalium murex Crow Thorn Pedaliaceae H + + NA 

70. Phyllanthus niruri Gulf Leaf Flower Phyllanthaceae H + + NA 

71. Physalis minimaculata Ground Cherry Solanaceae H + + VU 

72. Senna alata Candle Bush Leguminosae H - + LC 

73. Senna insularis - Leguminosae H + + NA 

74. Senna occidentalis Coffee Senna Leguminosae H + - LC 

75. Senna tora Stinking Senna Leguminosae H + + NA 

76. Sida acuta Common Wireweed Malvaceae H + + NA 

77. Sida cordifolia Heart-leaf Sida Malvaceae H - + NA 

78. Sida rhombifolia Jellyleaf Malvaceae H + + NA 

79. Solanum nigrum Black Nightshade Solanaceae H - + NA 

80. 
Solanum 

xanthocarpum 

Thorny Nightshade Solanaceae H - + NA 

81. 
Spermacoce 

neohispida 

Shaggy Button Weed Rubiaceae H + + NA 

82. 
Spermacoce 

verticillata 

Shrubby False 

Buttonweed Rubiaceae H + + NA 

83. Sphaeranthus indicus Globe Thistle Asteraceae H + + LC 

84. Tephrosia purpurea Wild Indigo Leguminosae H + + EN 

85. Tribulus terrestris Puncture Vine Zygophyllaceae H + + LC 

86. Trichodesma indicum Indian Borage Boraginaceae H + - NA 

87. Tridax procumbens Mexican Daisy Asteraceae H + + NA 

88. Trigonella corniculata Wild Trefoil Leguminosae H + + NA 

89. Triumfetta cordifolia Burbark Malvaceae H + + NA 

90. 
Triumfetta 

rhomboidea 

Burr Bush Malvaceae H + + NA 

91. Withania somnifera Winter Cherry Solanaceae H - + DD 

Climber Species 

1. NIL NIL NIL NIL NIL NIL  

Grass Species 

1. Aristida adscensionis Common Needle Grass Poaceae H + + NA 

2. Axonpus compressus Summer Grass Poaceae H - + NA 

3. Bothriochloa bladhii Australian Bluestem Poaceae H + - NA 

4. Brachiaria reptans Running Grass Poaceae H + + LC 

5. Cenchrus ciliaris Buffel Grass Poaceae H + + LC 
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6. Cymbopogon martini Palmarosa Grass Poaceae H - + NA 

7. Cynodon dactylon Bermuda Grass Poaceae H + + NA 

8. 
Dactyloctenium 

aegyptium 

Crowfoot Grass Poaceae 
H 

+ + NA 

9. 
Dichanthium 

annulatum 

Sheda Grass Poaceae 
H 

- + NA 

10. Digitaria stricta Hairy crabgrass Poaceae H - + NA 

11. 
Enteropogon 

dolichostachyus 

Long-spike Finger 

Grass 

Poaceae 
H 

- + NA 

12. Eragrostiella bifaria Double-row Lovegrass Poaceae H + + NA 

13. Eragrostis amabilis Chinese Lovegrass Poaceae H + + NA 

14. Eragrostis japonica Lovegrass Poaceae H  + LC 

15. 
Heteropogon 

contortus 

Black Speargrass Poaceae 
H 

+ + NA 

16. Imperata cylindrica Cogon Grass Poaceae H - + LC 

17. Melinis repens Rose Natal Grass Poaceae H - + NA 

18. Paspalum distichum Knot Grass Poaceae H + + LC 

19. Themeda quadrivalvis Grader Grass Poaceae H + + NA 

20. Themeda triandra Kangaroo Grass Poaceae H - + NA 

 (+) Shows: Presence of the species and (-) Shows: Absence of the species  

Status of RET Species 

During Field Survey, no endemic, rare, endangered and threatened species of flora are recorded 

under threatened status in the study area. 

 

 

 

Table - 3.22 (b) 

Inventory of Agro Biodiversity of the Core & Buffer zone of Mine site 
Habit: Tree (T), Shrub (S), Herb (H), Grass (G) and Climber (C) 

S. 
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conservation 
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1. Arachis hypogaea* Ground nut Leguminosae H + + NA 

2. Argemone Mexicana* Mexican Poppy Papaveraceae H + + NA 
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3. Bambusa arundinaceae* Bamboo Poaceae H - + NA 

4. Brassica oleraceae* Cabbage Brassicaceae H + + NA 

5. Carica papaya* Papaya Caricaceae T + + DD 

6. Citrus limon* Lemon Rutaceae S - + LC 

7. Citrus media* Citron Rutaceae S - + NA 

8. Clitorea ternatea* Cowpea Leguminosae S + + NA 

9. Colocasia esculenta* Taro Arecaceae H + + NA 

10. Corchorus capsularis* White Jute Malvaceae H - + NA 

11. Cucumis melo* Muskmelon Cucurbitaceae S + + NA 

12. Daucus carota* Carrot Apiaceae H + - LC 

13. Dendrocalamus strictus* Calcutta Bamboo Poaceae H + + NA 

14. Gossypium hirsutum* Mexican Cotton Malvaceae S - + VU 

15. Indigofera tinctoria* True Indigo Leguminosae S - + NA 

16. Luffa acutangula* Wild Ridge Gourd Cucurbitaceae S - + NA 

17. 
Lycopersicum 

esculentum* 
Tomato Solanaceae H + + NA 

18. Mangifera indica* Mango Anacardiaceae T + + DD 

19. Momordica charantia* Bittergourd Cucurbitaceae S + - NA 

20. Momordica dioica* Wild Buttergourd Cucurbitaceae S + + NA 

21. Musa x paradisiaca* Banana Musaceae H + - LC 

22. Oryza sativa* Rice Poaceae H + + LC 

23. Pennisetum glaucum* Bajra/Pearl Millet Poaceae H + + LC 

24. Pheonix sylvestris* Date Palm Arecaceae T + + NA 

25. Phyllanthus emblica* Indian Gooseberry Euphorbiaceae T + - LC 

26. Pithecellobium dulce* Sweet Tamarind Leguminosae T + + LC 

27. Psidium guajava* Guava Myrtaceae T + + LC 

28. Raphanus sativus* Radish Brassicaceae H + - NA 

29. Saccharum officinarum* Sugarcane Poaceae H + + NA 

30. Solanum melongena* Brinjal Solanaceae H + + NA 

31. Solanum tubersoum* Potato Solanaceae H + - NA 

32. Sorghum bicolor* Jowar Poaceae H + + LC 

33. Tamarindus indica* Tamarind Leguminosae T + + LC 

34. 
Trichosanthes 

cucumerina* 
Snake Gourd Cucurbitaceae S + - NA 
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35. 
Trigonella 

foenumgraecum* 
Fenugreek Leguminosae H + + NA 

36. Triticum aestivum* Wheat Poaceae H + + DD 

37. Zea mays* Corn Poaceae H + + LC 

Source: Primary site survey and secondary data from previous EIA/EMP report of Zawar Mines 

 (+) Shows: Presence of the species and (-) Shows: Absence of the species  

LC: Least Concern, NA: Not available, NT: Near Threatened, VU: Vulnerable, DD: Data Deficient  

* Planted Species 

Table No. - 3.23 

Inventory of faunal diversity in Core & Buffer zone of Mine site and CPP  

Based on Actual Sighting, based on inputs from locals and Perused from Secondary Data 

S. 

No. 
Scientific name 

Common name/ English 

Name 

Conservation status 

according to IWPA-

1972 

IUCN conservation 

status as on 

8th Sep, 2021 

Mammalian Diversity 

1.  Bandicota bengalensis Lesser bandicoot rat V LC 

2.  Boselaphus tragocamelus Nilgai III LC 

3.  Canis aureus Golden Jackal II (Part II) LC 

4.  Funambulus pennantii Five-striped Palm Squirrel IV LC 

5.  Herpestes edwardsii Indian Grey Mongoose II (Part II) LC 

6.  Hyaena hyaena Striped Hyaena III NT 

7.  Hystrix indica Indian Crested Porcupine IV LC 

8.  Lepus nigricollis Indian Hare IV LC 

9.  Manis crassicaudata Indian Pangolin I (Part I) EN 

10.  Panthera pardus Leopard I (Part I) CR 

11.  Paradoxurus hermaphroditus Common Palm Civet II (Part II) LC 

12.  Pteropus giganteus Indian Flying Fox IV LC 

13.  Rattus rattus House Rat V LC 

14.  Rusa unicolor Sambar Deer III VU 

15.  Semnopithecus entellus Gray Langur II (Part I) NT 

16.  Sus scrofa Wild Boar III LC 

17.  Tatera indica Indian Gerbil Not listed LC 

18.  Vulpes bengalensis Bengal Fox II (Part II) LC 

Reptilian Diversity 

1.  Boiga trigonata Common Cat Snake Not listed LC 

2.  Bungarus caeruleus Common Krait Not listed NA 
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S. 

No. 
Scientific name 

Common name/ English 

Name 

Conservation status 

according to IWPA-

1972 

IUCN conservation 

status as on 

8th Sep, 2021 

3.  Calotes versicolor Oriental garden lizard. Not listed NA 

4.  Chamaeleo zeylanicus Indian Chameleon II (Part II) LC 

5.  Echis carinatus Saw Scaled Viper II (Part II) NA 

6.  Lycodon aulicus Indian wolf Snake Not listed NA 

7.  Lycodon striatus Barred wolf Snake Not listed NA 

8.  Naja Naja Spectacled Cobra II (Part II) VU 

9.  Sitana spinaecephalus Fan Throated Lizard Not listed NA 

10.  Varanus bengalensis Bengal monitor Lizard I (Part II) NT 

Amphibian Diversity 

1.  Duttaphrynus melanostictus Common Indian toad IV LC 

2.  Duttaphrynus stomaticus Indian marbled toad IV LC 

3.  Euphlyctis cyanophlyctis Common Skittering frog IV LC 

4.  Hoplobatrachus tigerinus Indian Bullfrog IV LC 

5.  Microhyla ornata Ant Frog IV LC 

6.  Polypedates maculatus Chunam tree frog IV LC 

7.  Sphaerotheca breviceps Burrowing Frog IV LC 

Butterfly and Arthropod Diversity 

1.  Graphium agamemnon Tailed Jay Not listed NA 

2.  Hebomoia glaucippe Great Orange-tip Not listed NA 

3.  Junonia almana Peacock Pansy Not listed LC 

4.  Junonia atlites Grey Pansy Not listed NA 

5.  Neptis hylas Common Sailor Not listed NA 

6.  Pachliopta hector Crimson Rose I (Part IV) LC 

7.  Papilio demoleus Lime Swallowtail Not listed NA 

8.  Papilio polymnestor Blue Mormon Not listed NA 

9.  Parantica aglea Glassy Tiger Not listed NA 

10.  Phalanta phalantha Common Leopard Not listed LC 

Source: Primary site survey and secondary data from previous EIA/EMP report of Zawar Mines 

LC: Least Concern, NA: Not available, NT: Near Threatened, VU: Vulnerable, DD: Data Deficient  

 

 

Analysis of Fauna 

  Seven schedule - I species (02 species of mammals, 01 species of butterflies, 01 species of 

reptiles and 03 avifaunal species) were recorded in the study area during field survey which 

comes in (IWPA) Indian Wildlife Protection Act, 1972. 
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Table No. - 3.24 

Inventory of Avifaunal (Birds) diversity in Core & Buffer zone of Mine site and CPP 
Based on Actual Sighting, based on inputs from locals and Perused from Secondary Data 

 

S. 

No. 
Scientific Name 

Common Name/ English 

Name 

Conservation status 

according to IWPA-

1972 

IUCN conservation 

status as on dated: 

8th Sep, 2021 

1.  Accipiter badius Shikra IV LC 

2.  Acridotheres tristis Common Myna IV LC 

3.  Aegypius monachus Cinereous Vulture IV NT 

4.  Alcedo atthis Common Kingfisher IV LC 

5.  Anas crecca Common Teal IV LC 

6.  Anhinga melanogaster Oriental Darter IV NT 

7.  Apus nipalensis House Swift IV LC 

8.  Aquila rapax Tawny eagle IV VU 

9.  Ardea intermedia Little Egret IV LC 

10.  Ardeola grayii Indian Pond-heron IV LC 

11.  Argya caudata Common Babbler IV LC 

12.  Athene brama Spotted owlet IV LC 

13.  Bubo coromandus Dusky Eagle-owl IV LC 

14.  Bubulcus ibis Cattle Egret IV LC 

15.  Caprimulgus asiaticus Indian Nightjar IV LC 

16.  Caprimulgus indicus Jungle Nightjar IV LC 

17.  Centropus sinensis Greater Coucal IV LC 

18.  Ceryle rudis Pied Kingfisher IV LC 

19.  Cinnyris asiaticus Purple Sunbird IV LC 

20.  Columba livia Rock dove/pigeon IV LC 

21.  Copsychus saularis Oriental Magpie-robin IV LC 

22.  Coracias  benghalensis Indian Roller IV LC 

23.  Corvus macrorhynchos Large-billed Crow IV LC 

24.  Corvus splendens House Crow IV LC 

25.  Cuculus micropterus Indian Cuckoo IV LC 

26.  Dendrocitta vagabunda Rufous treepie IV LC 

27.  Dicaeum agile Thick-billed Flowerpecker IV LC 

28.  Dicrurus macrocercus Black Drongo IV LC 

29.  Emberiza lathami Crested Bunting IV LC 

30.  Euodice malabarica Indian Silverbill IV LC 

31.  Francolinus pictus Painted Francolin IV LC 

32.  Francolinus pondicerianus Grey Francolin IV LC 

33.  Gallinula chloropus Common Moorhen IV LC 
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S. 

No. 
Scientific Name 

Common Name/ English 

Name 

Conservation status 

according to IWPA-

1972 

IUCN conservation 

status as on dated: 

8th Sep, 2021 

34.  Glaucidium radiatum Jungle Owlet IV LC 

35.  Gracupica contra Asian pied starling IV LC 

36.  Gyps bengalensis White-rumped Vulture I CR 

37.  Halcyon smyrnensis White-throated kingfisher IV LC 

38.  Haliastur indus Brahminy Kite IV LC 

39.  Hierococcyx varius Common Hawk-cuckoo IV LC 

40.  Ketupa zeylonensis Brown Fish-owl IV LC 

41.  Lalage melanoptera Black-headed Cuckooshrike IV LC 

42.  Lanius excubitor Great Grey Shrike IV LC 

43.  Lanius meridionalis Southern grey Shrike IV VU 

44.  Leptocoma zeylonica Purple-rumped Sunbird IV LC 

45.  Lonchura punctulata Scaly-breasted Munia IV LC 

46.  Merops leschenaulti Chestnut-headed Bee-eater IV LC 

47.  Merops orientalis Green Bee-eater IV LC 

48.  Merops philippinus Blue-tailed Bee-eater IV LC 

49.  Ninox scutulata Brown hawk-owl IV LC 

50.  Ocyceros birostris Indian Grey Hornbill IV LC 

51.  Oriolus kundoo Indian Golden Oriole IV LC 

52.  Orthotomus sutorius Common Tailorbird IV LC 

53.  Otus sunia Oriental Scops-owl IV LC 

54.  Pandion haliaetus Osprey I LC 

55.  Passer domesticus House Sparrow IV LC 

56.  Pavo cristatus Indian Peafowl I LC 

57.  Perdicula asiatica Jungle Bush-quail IV LC 

58.  Pericrocotus  cinnamomeus Small Minivet IV LC 

59.  Pernis ptilorhynchus Oriental Honey-buzzard IV LC 

60.  Plegadis falcinellus Glossy Ibis IV LC 

61.  Ploceus philippinus Baya Weaver IV LC 

62.  Psittacula eupatria Alexandrine Parakeet IV NT 

63.  Psittacula krameri Rose-ringed parakeet IV LC 

64.  Pycnonotus cafer Red-vented Bulbul IV LC 

65.  Rhipidura aureola White-browed Fantail IV LC 

66.  Saxicola caprata Pied Bushchat IV LC 

67.  Sterna aurantia River Tern IV VU 

68.  Stigmatopelia chinensis Spotted Dove IV LC 

69.  Streptopelia  tranquebarica Red Turtle-dove IV LC 
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IUCN conservation 
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8th Sep, 2021 

70.  Strix ocellata Mottled Wood-owl IV LC 

71.  Sturnia pagodarum Brahminy Starling IV LC 

72.  Tachybaptus ruficollis Little Grebe IV LC 

73.  Tephrodornis pondicerianus Common Woodshrike IV LC 

74.  Terpsiphone paradisi Indian Paradise-flycatcher IV LC 

75.  Turdoides striata Jungle Babbler IV LC 

76.  Turnix suscitator Barred Buttonquail IV LC 

77.  Tyto alba Common Barn-owl IV LC 

78.  Vanellus indicus Red-wattled lapwing IV LC 

79.  Zosterops palpebrosus Oriental White-eye IV LC 

Conservation Status of Avifauna (Birds) 

 Three schedule - I species of avifauna were recorded in the study area during field survey which 

comes in (IWPA) Indian Wildlife Protection Act, 1972 

Table - 3.25 
Inventory of Aquatic faunal diversity in Core & Buffer zone of Mine site 

Based on Actual Sighting, based on inputs from locals and Perused from Secondary Data 

S. 

No. 
Scientific name Common name/ English Name Family 

IUCN Conservation 

status as on 8th Sep, 

2021 

Ichthyo Fauna 

1.  Channa striatus Snakehead Murrel Channidae LC 

2.  Cirrhinus mrigala Mrigal Carp Cyprinidae LC 

3.  Clarias batrachus Walking Catfish Clariidae LC 

4.  Esomus danricus Indian Flying Barb Cyprinidae LC 

5.  Labeo catla South Asian Carp Cyprinidae NA 

6.  Labeo rohita Rohu Cyprinidae LC 

7.  Mystus vittatus Striped Dwarf Catfish Bagridae LC 

8.  Notopterus notopterus Bronze Featherback Notopteridae LC 

Amphibians 

1.  Euphlyctis cyanophlyctis Skittering Frog Dicroglossidae LC 

Insects 

1.  Dytiscus sp. Diving Beetle Dytiscidae NA 

2.  Nepa sp. Water Scorpion Nepidae NA 
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S. 

No. 
Scientific name Common name/ English Name Family 

IUCN Conservation 

status as on 8th Sep, 

2021 

3.  Ranatra sp. Water Scorpion Nepidae NA 

Birds 

1.  Alcedo atthis Common Kingfisher Alcedinidae LC 

2.  Ardea cinerea Grey Heron Ardeidae LC 

3.  Bubulcus ibis Cattle Egret Ardeidae LC 

4.  Dendrocygna javanica Lesser Whistling Duck Anatidae LC 

5.  Egretta garzetta Little Egret Ardeidae LC 

6.  Phalacrocorax carbo Great Cormorant Phalacrocoracidae LC 

 
Table - 3.26 

Inventory of Aquatic faunal (Phytoplankton & Zooplankton) diversity of Mine site and CPP 
Based on Actual Sighting, based on inputs from locals and Perused from Secondary Data 

S. No. Phytoplankton Zooplankton 

1.  Actonostrum sp Bosmina sp 

2.  Amphora sp Brachionus sp 

3.  Anabaena sp Chaetospira sp 

4.  Asterionella sp Chilodonella sp 

5.  Botrydiopsis sp Coleps sp 

6.  Bscillaria sp Corixa sp 

7.  Candelabrum sp Cyclidium sp 

8.  Chlamidomonas sp Cyclocypris sp 

9.  Chlorobotrys sp Cyclops sp 

10.  Cholrella sp Cypris sp 

11.  Cladophora sp Dadya sp 

12.  Closterium sp Daphnia sp 

13.  Coelastrum sp Diaptomus sp 

14.  Cyclotella sp Dileptus sp 

15.  Cymbellasp Eucyclops sp 

16.  Desmidium sp Euglena sp 

17.  Eudorina sp Filinia sp 

18.  Fragilaria sp Gerridae sp 
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S. No. Phytoplankton Zooplankton 

19.  Gomphonema sp Hydrophilus sp 

20.  Gomphospaeria sp Keratella sp 

21.  Lyngbya sp Lecane sp 

22.  Melosira sp Macrothrise sp 

23.  Merismopedia sp Mesoveli sp 

24.  Microcystic sp Microveli sp 

25.  Microspora sp Notonecta sp 

26.  Navicula sp Paramecium sp 

27.  Nephrocytium sp Peranema sp 

28.  Nitzschia sp Stenocypris sp 

29.  Nostoc sp Stentor sp 

30.  Oedogonium sp Teratell sp 

31.  Oocystis sp Trichocerca sp 

32.  Oscillatoria sp  

33.  Palmella sp  

34.  Penium sp  

35.  Phormidium sp  

36.  Pinnularia sp  

37.  Pleodorina sp  

38.  Pleodorina sp  

39.  Protoccus sp  

40.  Rivularia sp  

41.  Scenesdemus sp  

42.  Schizomeris sp  

43.  Spaerocystis sp  

44.  Spaerozosma sp  

45.  Spirogyra sp  

46.  Sprolaenia sp  

47.  Surirella sp  

48.  Synedra sp  

49.  Tetraspora sp  

50.  Ulothrix sp  
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S. No. Phytoplankton Zooplankton 

51.  Zygneama sp  

52.  Zygnemopsis sp  

Conservation Status of Aquatic Biodiversity 

 No schedule - I Aquatic species were recorded in the study area during field survey which comes 

in (IWPA) Indian Wildlife Protection Act, 1972 

Interpretation & Conclusion 

A primary field survey was carried out within 10 km radius impact zone in and around the project 

area (Plant and Mine) to study the floral and faunal diversity of the terrestrial and aquatic 

environment of the study area. Seven schedule - I species were recorded in the study area during 

field survey which comes in (IWPA) Indian Wildlife Protection Act, 1972. As per the survey, below 

mentioned species were observed within the studied area: 

Table: 3.27 

                           Schedule-I Fauna reported from the study area 

S. 

No. 

Common Name/ English 

Name 
Scientific name Family 

Conservation status 

according to IWPA-1972 

IUCN Conservation status 

as on 8th Sep, 2021 

Birds 

1 Osprey  Pandion haliaetus Pandionidae I LC 

2 Indian Peafowl  Pavo cristatus Phasianidae I LC 

3 White-rumped Vulture Gyps bengalensis Accipitridae I CR 

Mammals 

4 Indian Leopard  Panthera pardus fusca Felidae I NA 

5 Indian Pangolin Manis crassicaudata Manidae I EN 

Butterflies 

6 Crimson rose Pachliopta hector Papilionidae I LC 

Reptiles 

7 Bengal Monitor Lizard Varanus bengalensis Varanidae I, Part II NT 

Source: Primary site survey and secondary data from previous EIA/EMP report of Zawar Mines 

LC: Least Concern, NA: Not available, NT: Near Threatened, VU: Vulnerable, DD: Data Deficient  

 

Floral Diversity - 

As per the field survey and List of Flora; no endemic species of flora have been observed. Total of 

57 trees, 39 shrubs, 91 herbs, 20 species of grass and n0 species of climbers have been recorded in 

the study area based on primary observation as well as based on information collected from the 

secondary data. Out of all the floral species found in the study area 37 are agricultural crops.  As per 
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the field survey and List of Flora by ENVIS, MoEFCC; no endemic, endangered and rare species of 

flora have been observed under threatened status in the study area. 

Faunal Diversity- 

Among fauna, 18 species of mammals, 10 species of reptiles and 7 amphibians and 7 species of 

Butterfly and Arthropods were recorded from the study area. Among avifauna, 79 species were 

recorded in the study area. No National Park, Sanctuary, Biosphere Reserve, Migratory Corridor of 

wild animals exists within 10 km radius study area. Among aquatic fauna, 8 species of fishes, 1 

amphibia, 3 species of insects and 6 birds were recorded in the study area. Along with this 52 

different species of phytoplankton and zooplankton have been recorded. 

Approved Wilidlife Conservation Plan for Seven Schedule I species has been enclosed as Annexure 

10 (b) with this Final EIA/EMP Report. 

3.15                SOCIO-ECONOMIC STUDY  

An essential part of environmental study which includes demographic structure of the area, 

provision of basic amenities viz., housing, education, health and medical services, occupation, water 

supply, sanitation, communication, transportation, prevailing diseases pattern as well as feature of 

aesthetic significance such as temples, historical monuments etc. at the baseline level. This 

composite baseline assessment of mine and CPP helps in visualizing and predicting the possible 

impact depending upon the nature and magnitude of the project.  

Socio-economic study of an area provides a good opportunity to assess the socio-economic 

conditions of an area. This study may possibly facilitate a change in living and social standards of 

the area around the project. It can undoubtedly be said that this plant will provide some direct and 

indirect employment and facilitate in improving the infrastructural facilities and standards of living 

of the area. 

OBJECTIVES OF THE STUDY  

Following objectives are plan to access from this socio-economic study:  

 To conduct socio-economic assessment study in Project Area 

 To know the current socio-economic situation in the region to cover the sub sectors of 

education, health, sanitation, water and food security and know about occupation structure 

 To recommend practical strategic interventions in the sector 

 To help in providing better living standards 

 To provide employment opportunities 
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METHODOLOGY 

Following methodology is undertaken to conduct this socio-economic study: 

Collection of Data 

Data for this project was collected from primary sources like Field survey, Interviews of locals and 

secondary sources like Government department, Maps, Literature research etc. during field survey. 

JMEPL conducted the socio-economic baseline survey using a survey team of Field Assistants and a 

Supervisor apprising them about the project area and relevant documents.  

The Survey was conducted using Simple Random Sampling method with a well-structured 

questionnaire prepared enabling subjects to reply appropriately. The questionnaires were designed 

to suit the subjects considering their rural background enabling them to furnish correct information 

and data to the extent possible. Primary data has been collected at village level, household level by 

questionnaires and focused group discussions. 

The study area for the field survey has been divided into three major segments namely Primary Zone 

(0 - 3 km), Secondary Zone (3 - 7 km) and Outer Zone (7 - 10 km). 

Presentation of Data & Analysis 

Field observations along with social research were presented in tabular, graphical and 

diagrammatic form suiting collected inputs for comprehensive understanding.  These datasets are 

further interpreted and analyzed with the help of ancillary data in order to highlight major 

concerns/issues being borne by individuals in these villages. Also, when collected inputs are 

correlated with the ongoing qualitative parameters, one can perceive them and then can derive an 

action plan to meet the current need and find its solution. These tabulated data were interpreted 

and analysed with the help of various qualitative techniques and ideographic approaches. 

3.15.1 STUDY AREA 

Detailed socio-economic survey was conducted in the study area (buffer zone) within 10 km radius 

of the Mine site at village- Zawar, Tehsil- Girwa & Sarada, District- Udaipur (Rajasthan) in order to 

determine the impact of the proposed expansion on nature and inhabitant. To get an overview of 

the villagers and their perspectives about this expansion activity, different demographic 

parameters and social aspects such population density, sex ratio, literacy rate, worker ratio etc. has 

been identified, analyzed, studied together. These impacts may be beneficial or detrimental. If 

detrimental, anticipated suggestions/measures are advocated in order to have collective 

development. 
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Broadly the study area (buffer zone) was categorized on the basis of the distance of the villages 

from plant site into 3 zones. The Primary zone relates to 0 to 3 km radius area, secondary zone 3-7 

km and outer zone 7-10 km radius area.  
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S. 
No. 

Name 
No. of 

HH 
Total 
Pop 

Total 
Male 

Total 
Female 

Sex 
Ratio 

P_06 M_06 F_06 
SC 

Pop. 
ST Pop. P_LIT M_LIT F_LIT 

Literacy 
Rate 

Male Lit 
Rate 

Female 
Lit Rate 

Working 
Pop 

Non 
working 

Pop 

Child  
Sex 

0 - 3km 

1 Krishanpura 298 1637 807 830 1029 354 155 199 0 1637 662 441 221 51.60 67.64 32.74 455 1182 1284 

2 Chandani 184 1017 528 489 926 231 123 108 3 1006 446 325 121 56.74 80.25 33.06 409 608 878 

3 Toran Talab 73 403 203 200 985 84 46 38 0 403 139 105 34 43.57 66.88 22.08 237 166 826 

4 Padla 455 2287 1177 1110 943 393 207 186 28 2136 1150 736 414 60.72 75.88 45.85 877 1410 899 

5 Chanawada 718 3607 1831 1776 970 586 290 296 213 2975 1513 964 549 50.08 62.56 36.94 1810 1797 1021 

6 Khakhadara 124 563 289 274 948 110 57 53 0 536 214 139 75 47.24 59.91 34.56 157 406 930 

7 Gosiya 237 1024 511 513 1004 168 71 97 40 937 524 321 203 61.21 72.95 45.93 353 671 1366 

8 Nagenla 103 540 284 256 901 111 58 53 8 522 157 114 43 36.60 50.44 21.72 219 321 914 

9 Teeri 459 2402 1263 1139 902 397 204 193 78 1901 1278 822 456 63.74 77.62 48.77 1015 1387 946 

10 Nagda 47 237 121 116 959 36 16 20 0 210 89 66 23 44.28 62.86 23.00 106 131 1250 

11 Deopura 641 3065 1533 1532 999 517 257 260 173 1813 1435 907 528 56.32 71.08 41.41 1150 1915 1012 

12 Intali Pal 327 1808 908 900 991 344 162 182 39 1761 886 535 351 60.52 71.72 47.56 912 896 1123 

13 Bori Malan 113 607 322 285 885 144 75 69 1 590 272 188 84 58.75 76.11 40.00 274 333 920 

14 Banadiya 254 1201 618 583 943 238 120 118 1 1191 502 371 131 52.13 74.50 28.29 595 606 983 

15 Parsad 871 4271 2193 2078 948 688 376 312 185 2407 2480 1498 982 69.22 82.44 57.70 1900 2371 830 

16 Kherki 161 857 441 416 943 171 87 84 0 857 298 193 105 43.44 54.52 31.91 186 671 966 

17 
Khori 

Mahuri 
356 1795 920 875 951 297 145 152 1 1788 508 361 147 33.91 46.58 20.14 814 981 1048 

18 Delwas 448 2332 1185 1147 968 478 240 238 3 2251 856 534 322 46.17 56.51 35.50 1106 1226 992 

19 
Udpuriya 
(Khalsa) 

96 558 271 287 1059 105 45 60 0 489 275 171 104 60.71 75.66 42.98 269 289 1333 

20 Mor Dungri 316 1767 927 840 906 470 253 217 9 1746 532 352 180 41.02 52.23 30.66 808 959 858 

21 Barothi 163 898 462 436 944 200 100 100 34 859 369 262 107 52.87 72.38 31.85 384 514 1000 

Total 6444 32876 16794 16082 958 6122 3087 3035 816 28015 14585 9405 5180 54.52 68.61 39.86 14036 18840 983 
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S. 
No. 

Name 
No. of 

HH 
Total 
Pop 

Total 
Male 

Total 
Female 

Sex 
Ratio 

P_06 M_06 F_06 
SC 

Pop. 
ST Pop. P_LIT M_LIT F_LIT 

Literacy 
Rate 

Male Lit 
Rate 

Female 
Lit Rate 

Working 
Pop 

Non 
working 

Pop 

Child  
Sex 

3 - 7km 

1 Peepaldara 121 634 321 313 975 107 52 55 0 630 275 186 89 52.18 69.14 34.10 365 269 1058 

2 Babarmal 240 1297 673 624 927 229 118 111 37 1245 620 410 210 58.05 73.87 41.50 649 648 941 

3 Sera 422 2144 1125 1019 906 466 248 218 14 2124 511 363 148 30.45 41.39 19.20 966 1178 879 

4 Rathora 518 2370 1206 1164 965 398 219 179 134 1183 1277 767 510 64.76 77.71 53.97 1047 1323 817 

5 Ratakhet 101 486 249 237 952 95 45 50 0 408 221 152 69 56.52 74.51 35.94 122 364 1111 

6 Banal 145 822 421 401 952 163 87 76 0 816 360 235 125 54.63 70.36 39.81 419 403 874 

7 Mandwa 244 1241 647 594 918 261 144 117 12 1225 503 319 184 51.33 63.42 40.89 390 851 813 

8 Parai 267 1376 702 674 960 277 132 145 22 1330 832 504 328 75.71 88.42 60.52 615 761 1098 

9 Kolar 115 587 318 269 846 121 68 53 0 586 313 219 94 67.17 87.60 46.77 190 397 779 

10 
Kharbar 
Chak (A) 

403 2046 1033 1013 981 391 201 190 112 1928 905 575 330 54.68 69.11 40.64 960 1086 945 

11 
Kharbar 
Chak (B) 

324 1700 851 849 998 346 168 178 0 1694 797 487 310 58.86 71.30 45.52 587 1113 1060 

12 
Keora 
Khurd 

240 1165 603 562 932 219 110 109 14 1143 367 275 92 38.79 55.78 20.35 443 722 991 

Total 3140 15868 8149 7719 947 3073 1592 1481 345 14312 6981 4492 2489 54.56 68.51 40.62 6753 9115 930 

7-10km 

1 Mahuwara 157 683 338 345 1021 79 36 43 180 222 394 238 156 65.23 78.81 51.66 246 437 1194 

2 Dhawadiya 248 1062 539 523 970 147 73 74 48 297 640 393 247 69.95 84.33 55.01 365 697 1014 

3 Katila 214 1197 625 572 915 237 133 104 24 1170 478 311 167 49.79 63.21 35.68 563 634 782 

4 Khajoori 512 2589 1310 1279 976 531 267 264 9 2578 857 590 267 41.64 56.57 26.31 1328 1261 989 

5 Chhani 138 712 340 372 1094 170 98 72 0 712 303 179 124 55.90 73.97 41.33 355 357 735 

6 Deimata 78 377 199 178 894 65 31 34 0 264 113 72 41 36.22 42.86 28.47 119 258 1097 

7 Amdari 81 451 226 225 996 92 37 55 0 451 136 103 33 37.88 54.50 19.41 151 300 1486 

8 Kaya 480 2570 1294 1276 986 545 269 276 35 2120 893 613 280 44.10 59.80 28.00 718 1852 1026 
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S. 
No. 

Name 
No. of 

HH 
Total 
Pop 

Total 
Male 

Total 
Female 

Sex 
Ratio 

P_06 M_06 F_06 
SC 

Pop. 
ST Pop. P_LIT M_LIT F_LIT 

Literacy 
Rate 

Male Lit 
Rate 

Female 
Lit Rate 

Working 
Pop 

Non 
working 

Pop 

Child  
Sex 

9 Kharpina 308 1664 823 841 1022 396 183 213 27 1635 593 415 178 46.77 64.84 28.34 482 1182 1164 

10 Pareda 442 2507 1253 1254 1001 423 199 224 136 1835 1458 939 519 69.96 89.09 50.39 1083 1424 1126 

11 
Pareda 

Chak No. 1 60 347 173 174 1006 66 32 34 0 347 162 110 52 57.65 78.01 37.14 96 251 1063 

12 Daben 77 406 202 204 1010 128 59 69 0 400 137 92 45 49.28 64.34 33.33 189 217 1169 

13 Bhoodar 600 3184 1604 1580 985 581 292 289 87 2404 1755 1075 680 67.42 81.94 52.67 1265 1919 990 

14 Paderi 200 1068 558 510 914 146 79 67 159 219 646 404 242 70.07 84.34 54.63 522 546 848 

15 Peepli (A) 414 2367 1261 1106 877 411 216 195 23 2293 1309 867 442 66.92 82.97 48.52 1106 1261 903 

16 Peepli (B) 370 2017 1029 988 960 345 159 186 110 1811 912 589 323 54.55 67.70 40.27 914 1103 1170 

17 Keora Kalan 180 903 466 437 938 155 79 76 17 829 363 234 129 48.53 60.47 35.73 374 529 962 

18 
Ghoriyawar

a 211 1244 633 611 965 224 117 107 0 1244 602 393 209 59.02 76.16 41.47 637 607 915 

19 Kitoda 97 494 237 257 1084 98 43 55 0 80 174 139 35 43.94 71.65 17.33 206 288 1279 

20 Kheruaa 83 384 179 205 1145 67 32 35 5 171 161 100 61 50.79 68.03 35.88 253 131 1094 

Total 4950 26226 13289 12937 974 4906 2434 2472 860 21082 12086 7856 4230 56.69 72.37 40.42 10972 15254 1016 

Grand Total 14534 74970 38232 36738 961 14101 7113 6988 2021 63409 33652 21753 11899 55.29 69.90 40.00 31761 43209 982 
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3.15.2 STUDY AREA DETAILS  

The project site is located near Village Zawar, tehsil Girwa and Sarada, district Udaipur in the state of 

Rajasthan. Post 1991 census, seven tehsils of Udaipur district viz. Bhim, Deogarh, Amet, 

Kumbhalgarh, Rajsamand, Nathdwara and Railmagra were transferred to make a new district 

Rajsamand. Then after 2001 census, two new tehsils have been made in Udaipur district namely 

Rishabhdeo and LasadiaThe geographical area of the district is 11724 Km2 and area wise it ranks 8th 

in Rajasthan state. 

The study area (buffer zone) was categorized on the basis of the distance of the villages from project 

site into 3 zones. The Primary zone relates to 0 to 3 km radius area, secondary zone 3-7 km and outer 

zone 7-10 km radius area. The 10 km study area fall in Udaipur district. 

Background of region  

Prior to its formation, it was a part of erstwhile princely state of Mewar. With the formation of United 

States of Rajasthan in 1948, a part of the district of Girwa, Khamnor, Rajnagar, Bhim, Magra, 

Kherwara and Kumbhalgarh, together with the thikanas of Nathdwara, Kankroli, Salumbar 

(excluding Saira tehsil), Bhinder, Kanor, Bansi, Bari Sadri, Amet, Sardargarh, Deogarh and Gogunda 

were combined to constitute the district of Udaipur. 

District Udaipur is situated at the southern tip of Rajasthan, adjoining Gujarat and is oval in shape 

with the very narrow strip stretching towards the north. It is bounded on the north by Rajsamand 

and Pali districts, on the south by Dungarpur, on the east by Pratapgarh and Chittaurgarh and on the 

west by Pali and Sirohi districts and Sabarkantha district (Gujarat). The district is encircled by the 

Aravalli Ranges from north to south. The northern and eastern part of the district consist of an 

elevated plateaus though there are long strips of waste and rocky sierras with hills rising here and 

there in the plains. The southern part is covered with rocks, hills and dense forests whereas the 

western portion known as the Hilly Tracks of Mewar is composed of Aravalli range. In south east 

corner a range extends from Bari Sadri to the Jakham river, and forming narrow confined valley 

parallel to each other. The river Banas and its tributaries flow through the eastern parts of the 

district. Other rivers in the district include Some, Jakham, wakal, Sei, Sabarmati and Berach. Alll these 

are non-perennial rivers which flow during rainy season only. Jaisamand (Dhebar lake) in the south 

east of Udaipur is the largest artificial lake in Asia. The climate of the district is marked by the large 

variation in temperature, extreme dryness and scanty rainfall. Clay loam soil is available in Gogunda, 

Kotra, Jhadol, Girwa, Bargaon, Mavli and Bhindar while the red loam soil in Kherwara, Sarada, 

Salumbar and Dhariawad. 
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3.15.3           SOCIO ECONOMIC PROFILE OF THE REGION  

The study area comprise of 53 villages of Girwa, Sarada, Rishabhdeo and Jhadoltehsil that covers a 

total area of 831.95 square kilometers giving approximately 74970 people residence. Following table 

entails brief information about demography structure at state level, district level and study area.  

Table: 3.28 

SOCIO ECONOMIC PROFILE 

S. No. Particular Rajasthan Udaipur Study Area 

1.  Area (Sq. Km.) 324,439 11724.00 831.95  

2.  No. Of Households 12,651,423 621,193 14534 

3.  Total Population 68,548,437 3,068,420 74970 

4.  Sex ratio 928 958 961 

5.  Schedule caste 12,221,593 188,525 2021 

6.  Schedule tribe 9,238,534 1,525,289 63409 

7.  Literacy rate (%) 66.11 61.82 55.29 

8.  Male literacy (%) 79.19 74.74 69.90 

9.  Female literacy (%) 52.12 48.45 40.00 

10.  Working population (%) 43.6 44.51 42.36 

11.  Non-working population (%) 56.4 55.49 57.64 

Source: Census, 2011 

 Previous researches have suggested that area has a long history of people from diverse culture.  

 Soil is one of the important factor affecting land in general and transportation on land in 

particular. All types of soils in the district are deep to moderately deep. Clay loam soil is available 

in Gogunda, Kotra, Jhadol, Girwa, Bargaon, Mavli and Bhindar while the red loam soil in 

Kherwara, Sarada,Salumbar and Dhariawad. 

 The district is covered with rocks and hills, which are well stocked withforests and it covers 

about 4142.33 square km under forests. The forests, whichconstitute an invaluable source of 

income partly, sustain the economy of thedistrict. 

 The major and minor forest produce, inter-alia, include timber, coal, firewood, gum, bamboo, 

tendu, kattha, honey, wax, barks and grasses. Theforests of the district fall under the northern 

tropical Dry Deciduous type offorests according to champion's classification. 
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 Though both rabi and kharif crops are grown in the district, however,kharif remains the main 

crops of the district, the third crop which Zayad is alsoraised when several types of vegetables 

are produced in river beds during thesummers. 

 Camel, Ox is mainly useful in cultivation which is being used for pouchingand transportation of 

agricultural produce. 

 Horses, Donkeys, Ponies and Mulesare being used in urban areas for short distance 

transportation and as goodscarrier. 

 The cottage industries found in the district include manufacturing ofagricultural implements, 

dyed ivory and wooden toys, cloth dyeing and printing,leather shoe making, tie and dye and 

handloom weaving. The traditionalindustries like goldsmith, pottery, bamboo works, stone 

carving etc. are mostly carried on the homes of the artisans and cater to the needs of local and 

neighbouring markets. 

 Despite the fact that the district is rich in mineral resources, it remains,on the whole, industrially 

backward. However, there are a few big factories in the district. 

 Since agriculture is a seasonal work and involves people for limited period; most of them are 

out of work after harvesting causing higher ratio of marginal workers in the region.  

 Besides this, many households are self-employed as fabric shops, dairy and poultry business, 

confectionary shops, local eateries etc.  

 Considering work participation in agriculture, men are mostly seen at faming fields which the 

role of women comes at later stages where they are needed for threshing, cleaning, and 

preparing sacks. 

 Census data of 2011 of study area suggested that only 42.36 % people are involved at working in 

defined sector despite literacy rate of 55.29 %.  Similarly, the ratio of non-working population in 

the region is 57.64 % posing question on why such a gap?  

3.15.4           DEMOGRAPHY STRUCTURE 

Zone wise population of study area 

Census data suggests that the study area is composed of 51% of male population while 49% of female 

population. Following table entails information about basic demographic structure of villages/town 

lying in study area (buffer zone) as primary, secondary and outer zone.  

Zone 
No. of 

Villages/ward 

Total 

Household 

Total 

Population 

Total       Male 

Population 

Total     

Female 

Population 

Primary Zone (0 - 3 Km) 21 6444 32876 16794 16082 

Secondary Zone (3 - 7 Km) 12 3140 15868 8149 7719 

Outer Zone (7 - 10 km) 20 4950 26226 13289 12937 

Source: Census of India, 2011 
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Above table highlights that 21 villages/ward comes under primary zone (0 – 3 km radius from plant 

site) with as much as 6444 houses resides with a total population of over 32876people. Due to 

shorter distance from mine site, it gives people living in here fair opportunity to get enroll at project 

site and avail possible benefits (less transport cost/time saving) than to people living in other zones. 

Secondary and outer zone both comprise of 12 village and 20 villages holding a total population of 

15868 and 26226respectively. Since secondary and outer zone comprise mostly of flowing streams 

and clustered ponds, most of these settlements are inhabited in and along these natural features.   

 

Source: Census of India, 2011 

3.15.5               SEX RATIO 

Sex ratio determine the Human Development Index (HDI) of an area thereby understanding the 

status of women in that region. 

The sex ratio in the study area is 961 females per 1000 males (higher than state’s average i.e. 928) 

with secondary zone having947, following with primary zone as 958 and then outer zone as 974. 

This variation suggests that possible reason behind this variation is due to presence of service 

facility in each of these zones.   

Below table gives brief insight about the sex ratio at different zones in study area suggesting that 

there is a lower proportion of females than male. 

S. No. Buffer Zone 
Sex Ratio of Study area 

Female/ 1000 Male 

1 Primary Zone (0-3 km) 958 

2 Secondary zone (3-7 km) 947 

3 Outer Zone (7-10 km) 974 

4 Overall Study Area (0-10 km) 961 
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Source: Census of India, 2011 

On comparing the district sex ratio statistics with other peripheral areas, there has been notified 

improvements however despite that(awareness on social welfare schemes by the government), 

this variation has been referred to restricted sources of earning. Since families in most of these 

villages are involved at working in informal sector (as marginal labors) fertility rate is high causing 

higher proportion of men and women. 

Child Sex Ratio 

In India, Child sex ratio is defined as number of females born per 1000 males in age group 0 – 6 

years in a human population. Study area information suggests that on an average each household 

has 2 to 3 children of which proportion of boys are more than girls.  

S. No. Buffer Zone 

Sex Ratio of Study 

area Female/ 1000 

Male 

1 Primary Zone (0-3 km) 983 

2 Secondary zone (3-7 km) 930 

3 Outer Zone (7-10 km) 1016 

4 Overall Study Area (0-10 km) 982 

Source: Census of India, 2011 

When questions related to sex selective births and their mortality were asked to these villagers, it 

was suggested families often think that women are softer gender and that physical work requires 

men more than women, therefore boy in family is preferred more. Also, when considered about 

meeting the financial needs of family, it is very much expected of boy to take of household than a 

girl. Such notions cause sex selective births. Ancillary research studies also suggested that in many 

villages, female infanticide is prominent which can either be due to poor provision of good take 

care of new born infant or pre/post pregnant women’s diet.  

3.15.6                FAMILY SIZE  

Size of family also describes about family functioning, resource consumption, total income 

generated and their expenditure pattern.Census 2011 data suggests that most of these households 

have a family size of up to 5 members, knowing the size of family also give fair understanding of 

relating how much resource consumption is being incurred, annual income being generated and 

spent. Referring ancillary researcher, it is seen thatthe average annual income of a family varies 

from 1 lakh to1.5 lakh where major expenses are borne on food, medical expenses and shelter. 

3.15.7               INFRASTRUCTURE BASE 

A better network of physical infrastructure facilities (well-built roads, rail links, irrigation, power 

and telecommunication, information technology, market-network and social infrastructure 



Expansion of Zawar Group of Underground Lead- Zinc Mines from 4.8 Million TPA to 6.5 Million TPA Ore Production with Total 

Excavation: 7.78 Million TPA including Waste rock 1.28 MTPA and Beneficiation from 4.8 Million TPA to 7.3 Million TPA within ML Area 

of 3620 ha (ML No. 03/89) at Villages- Zawar, Tehsil: Girwa and Sarada, District- Udaipur, Rajasthan by M/s Hindustan Zinc Ltd.  

Chapter 3 of Final EIA/EMP Report 

 

M/s. Hindustan Zinc Limited 182                             J.M. EnviroNet Pvt. Ltd. 

Sensitivity: Internal (C3) 

support, viz. health and Education, water and sanitation, veterinary services and co-operative) is 

essential for the development of the rural economy. 

A review of infrastructural facilities available in the area has been done based on the information 

from base line survey & census data of the study area. Infrastructural facilities available in the area 

are described in the subsequent sections. 

 Administrative offices are located in Girwa approx. 30 to 40km from mine site which is 

commutable. 

 Functioning of Primary health centre and sub centre is fair in these villages. Community health 

centre is located in Udaipur, medical facilities are satisfactory in study area.  

 Availability of Government primary schools in all these villages are present within <2 km while 

secondary schools are located 3 – 4 km. Government Senior Secondary schools and college 

institutes are present at Udaipur City area. 

 Various technical and vocational degree colleges and institutes are present at Udaipur 

citywhich is within the reach of 30 to 40 km from each of villages. 

 Water availability in the region is mostly household tap water with few depending upon tube 

wells. In summer season people depends on water tanker.  

 LPG Gas cylinders are available in approx. 90% of these households against provision of 

‘UjwalaYojna’ scheme, however villagers are unable to fill gas due to unavailability of finances. 

 Most of these households are of one to two room dwellings made of brick walls and concrete 

roofs. It also has functioning toilets inside them. 

 Electricity is also available for most of the hours in these households.  

 Government Campaign on ‘Sanitary and Hygiene’ and availability of running welfare social 

protection schemes are still less. They are restricted to Gram Sabha meeting which usually 

occurs on 26th January (Republic Day), 1 May (Labour Day), 15 August (Independence Day) and 

2nd October (Gandhi Jayanti).  

 Settlements in the study area mostly developed alongside road. These settlements are 

connected with thin roads (metalled roads) that eventually merge with main road and 

highways. 

 During field survey, it was found, villager have requested Gram Panchayat take necessary 

actions against rebuilding of road.  

3.15.8               PROVISION TO BASIC AMENITIES 

Primary survey conducted in these villages and census information suggests that availability of 

basic needs such as provision to food, clothes, shelter, employment opportunities, transport 

connectivity, education availability, health infrastructure, cooking fuel and natural resource 

availability is fairly well. 



Expansion of Zawar Group of Underground Lead- Zinc Mines from 4.8 Million TPA to 6.5 Million TPA Ore Production with Total 

Excavation: 7.78 Million TPA including Waste rock 1.28 MTPA and Beneficiation from 4.8 Million TPA to 7.3 Million TPA within ML Area 

of 3620 ha (ML No. 03/89) at Villages- Zawar, Tehsil: Girwa and Sarada, District- Udaipur, Rajasthan by M/s Hindustan Zinc Ltd.  

Chapter 3 of Final EIA/EMP Report 

 

M/s. Hindustan Zinc Limited 183                             J.M. EnviroNet Pvt. Ltd. 

Sensitivity: Internal (C3) 

 Men and women in these villages are involved at small manufacturing industries such as bangle 

factory, textile industry, handlooms etc. Many of these men are also involved at marble cutting 

and marble finishing centers.  

 In study area, Census 2011 revels that out of total working population, ratio of non-workers is 

more than working population. In the study area, 42.36 % people work while remaining are non-

workers (57.64 %). Those who work are mainly cultivators, agricultural labours, small scale 

manufacturing workers who are paid however, those performing household duties, 

dependents, infants / children and adults who are engaged for small period of time (informal 

and marginal workers) constitutes higher proportion. 

 Surveyed information revealed that average annual income of a family is varying from 1 Lakh to 

1.5 lakh where major expenses are borne on food, medical expenses and shelter.  

 While surveying it was found, most of these houses are made up of brick walls and cemented 

roof tops. Villages located in outer region are built semi structured, with walls made of bricks. 

 Facilities relating to sanitary & hygiene in the region is not very satisfactory it need various 

awareness program. Toilets in the most of these houses are built inside premises while some 

use community toilets.  

 Many households use LPG gas as fuel for cooking with very few still dependent on wood and 

hay. 

 Sources of water are primarily present in the form of tap water inside houses or open wells and 

tube wells located at distance varying from kilometer or two from each of these villages. 

 Every household on an average has 1 mobile phone for communication and 1 bicycle for 

transport.  

 People also have motor cycle for commuting otherwise they are dependent on public transport 

– bus and auto. 

Education 

 Household survey on prevailing educational conditions in these villages’ highlights that study 

area performs fairly well, especially at Primary and Secondary schools for both genders.  

 Senior Secondary schools however have less participation of female students when compared 

to male. 

 Colleges are present in Udaipur city. 

 Most of these families have stated that major reason behind this is due to financial constraints. 

Families prefer their girl child to take care of household chores and look after other young 

siblings so that adults can work outside and earn.  

 Also, because considering women a soft gender they are expected to settle down early than 

completing her education.  

 Provision to free books, uniform and food (mid-day meal) as per Government welfare benefits 

for students are provided in these primary school however, ratio of teachers to student is 
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extremely low. It becomes little stressful on the teachers run all the five classes in school at this 

average. 

 In these sampled villages, senior secondary schools are few in number. Thus, if one has to 

pursue further he/she has not to go out from village for senior secondary education. 

 During survey it was found, high proportion of dropouts occurs between secondary and senior 

secondary standard, that too independent of gender.  

 These dropouts are mainly due to financial crunch. Village communities are not in position to 

cater multiple needs – food, clothing, shelter, medical needs etc.  

 Facilities provided by Government in kind - such as mid-day meal arrangements are already in 

practice however still face severe problems of mismanagement among the organizers.  

 This area needs larger attention from policy making communities in order to improve prevailing 

social norms and cultural stigmas related to women.  

Occupational structure 

 Occupational structure of surveyed households suggests that most of people are engaged in 

unorganized sector.  

 They either work as cultivators or agricultural labors or work at small scale manufacturing units 

such as stone quarries, mines, bangle making, textile industries, and handloom manufacturing 

units while few perform self-employed business. 

 Most of family members in a household are also involved as cultivators and agricultural labors 

where men and women work equally. 

 Marble cutting and furnishing also gives many of them fair opportunity to work and earn.  

 Proposed expansion of lead zinc mine project would aim to give most of these people 

employment opportunity to earn decent living.   

Health  

 The gap that exists in basic amenities and education categories appear small when compared 

to health facilities available in these villages.  

 Seeing the census information of knowing health Infrastructure facilities in the region, very few 

villages has PHC’s located while CHC’s are mainly located in statutory towns and city.  

 PHC’s located here generally has basic medicine for fever, cold, cough, dysentery, loose 

motions etc. however for major issues villagers have to visit CHC located in Udaipur.  

 Availability of doctors, physicians and pharmacists are also few in numbers in PHC’s located. 

 During field visit, it was revealed that government drives for the implementation of 

vaccinations among children have been quite prevailing across communities and that has 

played effective role in giving awareness to locals.  

 Since region has large scheduled tribe and scheduled caste population pertaining to poor 

educational abilities and general awareness, such informational health care service drives helps 

in getting them benefits from aimed schemes.  
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 Seeing ground scenarios, health centers are inadequate in handling cases such as child birth 

(pre mature deliveries) which was clearly reflected from survey suggesting high home 

deliveries in the region.  

 Regarding vaccination of children under the age of 5, 95 % of all communities in these villages 

were covered, while those who did not participate mainly owes to lack of awareness.  

 Ambulance is available in the region during emergency however it is time taking. 

Transport 

 Study area is served by road and rail network mostly.  

 These villages are indirectly connected with major road and rail links via thin roads that merge 

into national and state highway in the region.  

 National Highway 48 and, State Highway 32 located in the study area. 

 Other major road (metalled road) also passes evenly through the study area connecting many 

of the study area villages.  

 Very few of these villages are still not connected with major road because of which villagers 

have to walk or either take bus that takes minimum 30 minutes to reach Jaitaran town.  

 Bus service and auto service are also available in study area.  

3.15.9              SOCIAL AND CULTURAL ACTIVITIES OF THE REGION  

The region has received a rich cultural heritage from the bygone ages. The lakes, temples, huge 

forts and palaces boast about the rich legacy of this area. The area has kept a balance between 

preserving the rituals and traditions of the past while keeping up with the modern advancements 

and changes in lifestyle. Like any other place in the state of Rajasthan, folk dance and music have 

an important place in adding to the city's cultural richness. The dynamic and vibrant dances of 

Bhavai, Ghoomar, KachchhiGhodi, Kalbeliya and Terahtaali add a sparkle to the rich cultural heritage 

of Udaipur. 

3.15.10           GOVERNMENT SCHEMES  

For providing social assistance to backward and vulnerable groups in the society, Central and State 

Government introduced various social protection schemes associating the welfare of men, women, 

children and old of all age group irrespective of sex, caste, creed, race and religion. These programs 

are meant to ensure minimum national standard social assistance to socially challenged groups. 

Following are some major schemes currently running in the region.  

Central Government Schemes: presently, following major schemes are running –  

 Indira Gandhi National Old Age Pension Scheme (IGNOAPS) 

 Indira Gandhi National Widow Pension Scheme (IGNWPS) 

 Indira Gandhi National Disability Pension Scheme (IGNDPS) 
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 National Family Benefit Scheme (NFBS) 

 JananiSurakshaYojna (JSY) 

 AamAdmiBimaYojna (AABY) 

 Make in India Scheme 

State Government Schemes:  presently, following major schemes are running – 

 National Food Security Mission in Rajasthan (NFSM) 

 Pradhan MantriFasalBimaYojna in Rajasthan (PMFBY) 

 KisanKalewaYojna (KKY) 

 SarasSamuhikArogyaBima (SSAB) 

 Rajasthan Investment Promotion Scheme 2019 

 PanditDeenDayalUpadhayayaGrameenKaushalyaYojna(DDU-GKY) 

 SamagraShikshaAbhiyan 

 MukhyamantriNishulkDavaYojna (MNDY) 

 AnupratiYojana 

 Indira Mahila Shakti Fund & related Schemes (IMSFS) 

 Mukhyamantrihunarvikasyojna 

 PalanharYojna 

 MukhyamantriChiranjeeviSwasthyaBimaYojna 

 Rajasthan Ambedkar DBT Voucher Yojna. 

OTHER ISSUES 

 Poor focus on Menstrual Hygiene in all these villages  

 Gender disparity - in terms of wage / remuneration, social treatment, decision making power, 

domestic violence etc. 

 Lack of awareness among vulnerable groups for their welfare  

 Quality doctors and nurses are required in health care institutions 

3.15.11             SUMMERY AND CONCLUSION OF SOCIO ECONOMIC SETTING 

The Socio – economic study of the area where lead zinc mine is located in Udaipur district of 

Rajasthan gives a clear picture of how it a favorable place in brining development. It cites 

demographic patterns (viz. gender and sex ratio, child sex ratio, family size,), present 

infrastructures, provision to basic amenities, educational facilities, occupational structure, health 

and hygiene, transport facilities, various social protection schemes running by central and state 

governmental schemes for welfare of locals and vulnerable groups.  

Broadly it suggests that region has normalized difference in the population between male and 

female. Considering child sex ratio, proportion of male as compared to female are more and that 

gender disparity is fairly visible among these households. Provision to basic sanitary need is also very 

https://www.rajras.in/index.php/kisan-kaleva-yojana/
https://www.rajras.in/index.php/rajasthan-investment-promotion-scheme-2019-rips-2019/
https://www.rajras.in/index.php/skill-development-rajasthan/
https://www.rajras.in/index.php/im-shakti-indira-mahila-shakti-fund/
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poor in the region it often leads to severe cases of women health.  Since the area has large non-

working population and decent proportion of people living in joint families, the pressure on using 

resources and to generate livelihood income becomes high. Other than performing agriculture and 

being cultivator, many men and women are involved at other marginal works such as fabric 

shops,hardware shops,brassware workshop,handloom garments, khadi gram udyog, etc. As far as 

literacy is concerned, study area has poor literacy rate in general with varied patterns among male 

and female. At primary and secondary schooling children participation (irrespective of gender) is 

highly there however at senior secondary schools and college level participation by girl child is highly 

low. On comparing the dropout rates, they are higher among both genders after completing 

secondary schooling. Major reason behind this cause is monetary constraint. Considering health 

facilities in the region, study area has limited presence of PHCs and dispensaries. For meeting the 

requirements of CHC’s villagers have to visit to Udaipur city area. Ambulance facilities are available 

during emergency.  Fair quality and quality of water availability in the form of local distributaries, 

drains and ponds are present in the region.  Other drinking facilities are available in the form of tap 

water, community tanks and tube wells. Villagers have to approx. a kilometer from their houses to 

fetch water. As far as sanitary and hygiene is concerned in study area, under Swachh Bharat Mission, 

toilets have been provided in each household. Almost 95 % of these households are even using it 

however those who aren’t is possibly due to unavailability proper water connection. Women 

sanitary hygiene is a matter of concern here as during survey it was found; menstrual hygiene is 

ignored among many women. Therefore more focus is needed on giving timely awareness on 

sanitary hygiene and taking benefits of social protection schemes running in the region since many 

vulnerable groups are still unknown of most of these welfare schemes. And the problem of covid 

has also come as a big problem in our country. And at the time of survey it was found that there is 

lack of awareness among the people to save from covid-19, so it is needed to make people aware for 

covid appropriate behavior.   

Thus, this whole study of socio – economic concludes that mine project is suitable for sound socio 

economic development and with time it will only keep on positively evolving the region and its 

inhabitants thereby meeting end needs. 

 

 



Expansion of Zawar Group of Underground Lead- Zinc Mines from 4.8 Million TPA to 6.5 Million TPA Ore Production with Total 

Excavation: 7.78 Million TPA including Waste rock 1.28 MTPA and Beneficiation from 4.8 Million TPA to 7.3 Million TPA within ML 

Area of 3620 ha (ML No. 03/89) at Villages- Zawar, Kodiya Khet, Nayakheda, Rawa, Tidi, Udiyakheda, Barothi Bhaldia, Bara, 

Chanawada, Dhavadi Talai, Kanpur, Newa Talai, Padla, Parsad, Krishnapura, Singhatwara, Tehsil: Girwa and Sarada, District- Udaipur, 

Rajasthan by M/s Hindustan Zinc Ltd. 

 

Chapter 4 of Final EIA/EMP Report 

 

M/s Hindustan Zinc Limited                                                                          188                                                                                     J.M. EnviroNet Pvt. Ltd. 

CHAPTER - 4 

ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 

4.1 INTRODUCTION 

The environmental parameters likely to be affected by mining are related to many factors, viz. 

physical, social, and economic, agriculture and aesthetic. Underground mining involves drilling, 

blasting, excavation (sub level open stope), underground transportation, winding/hoisting, 

hauling, crushing, transportation to mill, unloading etc. At present, Transportation of material 

from mine to the crusher (Primary crushers are installed in underground mine locations except 

Baroi & Mochia-Balaria Portal where it is installed on surface) is being carried out by appropriate 

capacity of LPDT (Low profile Dump Truck). The material is transported from primary crushers to 

beneficiation mill (installed within the lease area) through conveyors from Mochia mine, 

moveable belt tipper from Balaria and Dumpers from Zawarmala and Baroi Mine. 

The operations may disturb environment of the area in various ways such as change of landscape, 

flora and fauna of the area, surface drainage and change in air, water and soil quality. While for 

the purpose of development and economic upliftment of people there is need for establishment 

of mining industries because the area is rich in mineral resources, but these should be 

environment friendly. Therefore, it is essential to assess the impacts of mining on different 

environmental and Socio-economic parameters before starting the mining operations so that 

abatement measures could be planned in advance for minimizing the impacts wherever feasible. 

The likely impacts on different environmental parameters due to the mine site location, possible 

accidents, mine design, development, operations & final closure of this mining project are 

discussed below. 

4.2 METHODOLOGY OF IMPACT ASSESSMENT  

The impact assessment has been undertaken following a systematic process that identifies, 

predicts and evaluates the impacts the project could have on aspects of the physical, biological, 

social/ socio-economic and cultural environment, and identifies measures that the project will take 

to avoid, minimise/reduce, mitigate, offset or compensate for adverse impacts; and to enhance 

positive impacts where practicable. The stages of the impact assessment process comprise of the 

following: 

 Impact identification: to identify the potential impact of the project on the various 

environmental parameters. 

 Impact prediction: to determine what could potentially happen to resources/receptors as a 

consequence of the project and its associated activities. 

 Impact evaluation: to evaluate the significance of the predicted impacts by considering their 

magnitude and likelihood of occurrence, and the sensitivity, value and/or importance of the 

affected resources/ receptors. 
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 Impact mitigation: to identify appropriate and justified measures to mitigate negative impacts 

and enhance positive impacts. 

4.3 BASIS OF IMPACT ASSESSMENT 

The impact of the proposed expansion project would be assessed on the basis of their 

characteristics i.e. nature, type, extent, duration, intensity & frequency and its significance. 

Characteristics of Impacts 

The impact is described in terms of its characteristics such as nature, type etc. Impact 

characteristics are given in Table below. 

Table - 4.1 

Impact Characteristics 

Characteristic Classification Description 

Nature  Positive 

impact 

When impact is considered to represent improvement to baseline or 

introduce a new positive factor/change. 

Negative 

impact 

When impact is considered to represent adverse change to the baseline or 

introduce a new undesirable factor/change. 

Neutral When there is no impact to represent any change on the baseline and not 

introducing any new factor/change. 

Type  Direct impact Resulting from a direct interaction between a project activity and the 

receiving environment / receptors. 

Indirect 

impact 

Resulting from other activities that happened as a consequence of the 

project.  

Cumulative 

impact 

Impacts that act together with other impacts (including those from 

concurrent or planned future third-party activities) to affect the same 

resources and/or receptors as the Project. 

Extent Project Area When impact due to the project related activities is restricted within the 

premises of project area i.e. core zone. 

Local When impact due to the project related activities is restricted within the 

immediate surroundings i.e. upto 3 km radius. 

Zonal  When impact due to the project related activities is restricted within the 

study area i.e. up to 10 km radius. 

Regional  When an impact due to the project activity extends within as well as 

beyond 10 km radius. 

Duration Short - term When the impact is usually temporary or last for a short time or will have 

an effect soon rather than in the distant future. 

Long- term When impact would occur during the development of the project and 

either takes a long time or lasts a long time or cause a permanent change 

in the affected receptor/resource.  

Intensity Low When resulting in slight changes of prevailing baseline conditions and 

quality of existing physical environment is good. Ecological environment 
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Characteristic Classification Description 

as well as human receptors is not likely to be affected due to the 

expansion project activity. 

Medium When resulting in changes of prevailing baseline conditions which are 

within the benchmark norms and quality of existing physical environment 

shows some signs of stress. Ecological environment as well as human 

receptors could be sensitive to change in quality of prevailing baseline 

condition, but human receptors retain an ability to adapt to change. 

High When resulting in changes of prevailing baseline conditions which are 

exceeding the benchmark norms and quality of existing physical 

environment is already under stress. Ecological environment as well as 

human receptors would be impacted to the larger extent and the ability of 

human receptors to adapt to changes would be undermined. 

Frequency Remote (R) When resulting in remote or one-off chance of an event due to an activity 

on a receptor/ resource. 

Occasional 

(O) 

When an impact due to an activity is occurring intermittently from time to 

time on a receptor/resource. 

Periodic (P) When an impact due to an activity is resulting on periodic basis for a week 

or a month on a resource/receptor. 

Continuous 

(C) 

When an impact due to an activity is continuously resulting on a 

resource/receptor. 

Significance of Impacts 

Impacts are described in terms of ‘significance’. Significance is a function of the magnitude & 

sensitivity / importance of the impact.  

Classification of impact significance is given in Table below. 

Table - 4.2 

  Significance of Impact 

Significance Description 

Insignificant Negligible impact or where a resource or receptor (including people) will not be affected in 

any way by a particular activity, or the predicted effect is deemed to be ‘negligible’ or 

‘imperceptible’ or is indistinguishable from natural background variations. 

Minor  Where an effect will be experienced, but the impact is well within accepted 

standards/guidelines with or without mitigation. 

Moderate  Where an effect will be experienced and the impact is within accepted standards/guidelines 

with mitigation.  

Major  Impact where an accepted limit or standard may be exceeded or the impact occur to the 

highly valued/sensitive resource/receptors. 
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Irreversible and Irretrievable commitments of environmental components 

Determining the irreversible and irretrievable commitment of the resources is one of the major 

stages of impact evaluation, which gives an understanding about the potential impacts that are 

likely to affect future generations of the area and facilitates for adoption of proper mitigation 

measure regarding the same.  

Table - 4.3 

Irreversible and Irretrievable commitments of environmental components 

Commitment of 

resources 
Description 

Irreversible Irreversible commitment of resources refers to the impact or loss of the resources that 

cannot be recovered or reversed. Irreversible is a term that describes the loss of future 

options. It applies primarily to the impacts of use of nonrenewable resources or to those 

factors that are renewable only over long periods of time. 

Irretrievable Irretrievable is a term that applies to the loss of production, harvest, or use of natural 

resources. Irretrievable commitment of resources may be considered as the loss of 

resources as a result of change (both reversible & irreversible) due to any project 

activity that cannot be regained or recovered. 

4.4 INTERACTION MATRIX 

The interaction matrix enables a methodical identification of the potential interactions each 

project activity may have on the range of resources/receptors within the Area of Influence for the 

Project. 

The interaction matrix for the project activities and likely impacted resources/receptors is 

presented in Table - 4.4 which covers potential interactions, regardless of probability of 

occurrence. The matrix consists of a list of resources/ receptors that could be affected against a 

list of project activities. 

Entries in the matrix cells are tick marked to indicate whether: 

 An interaction is not reasonably expected (blank); 

 The interaction is reasonably possible and may lead to potential impact (tick marked). 
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According to the interactions identified between project activities and resource/receptors as 

described in the above table, it is evident that the following aspects are likely to have impact due 

to the mining project and therefore, to be considered for Impact Assessment: 

Table: 4.5 

Likely Impacted Resources / Receptors 

S. No. Likely Impacted Resources / Receptors 

A.  Physical: Air Quality  

Noise Level, ground vibrations  

Water environment (Surface & Ground water) 

Soil Environment 

Land Use 

Geology &Topography  

B.  Biological environment  Flora 

Fauna 

C.  Socio economic environment 

 

Habitation & Demography 

Physical Displacement 

Land use (w.r.t. population influx) 

Economy & Livelihood 

Social & Cultural Structure 

Infrastructure & Public Services 

Public Health 

Agriculture 

Transport Infrastructure 

D.  Occupation Health & Safety Injury  

Health 

Non-Routine Risk 

4.5 ENVIRONMENTAL IMPACT ASSESSMENT AND MITIGATION MEASURES 

The mining activities are underground, so it may not disturb environment but the process of 

beneficiation and transportation that is being taken plane on the surface may affect environment 

in various ways such as degradation of land, dust generation, deterioration of water and soil 

quality, affecting the biological and socio-economic environment of the area. The impacts of 

mining and beneficiation on various environmental parameters were assessed and are given 

below. 

4.5.1 IMPACT ON AIR QUALITY AND MITIGATION MEASURES 

The underground mining project includes various mining operations involving drilling, blasting, 

primary crushing and beneficiation process that takes place on surface includes transportation of 

ore to beneficiation plant, crushing, tailings disposal and vehicular movement are the sources to 
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air pollution. These operations result in generation of dust and thereby pose health hazards. 

However, adequate control measures will be provided at every stage of operation. 

The mining activities will be confined to underground and will have insignificant effect on air 

pollution on the surface. 

4.5.1.1 AIR POLLUTION DUE TO LEAD-ZINC MINING PROJECT 

(i) Gaseous Pollution 

Gaseous pollutants (SO2 and NOX) are anticipated from blasting operation, small D.G. Sets, 

crushing & screening, HEMMs like LPDT, LHD, trucks and other vehicles.  

(ii) Particulate Matter 

The generation of dust is anticipated from various mining activities like ore loading, unloading, 

crushing, transportation, crushing & grinding, tailing storage and other Mining and beneficiation 

related activities. The ambient air quality monitored during Summer Season (March – May, 2021) 

and March to May, 2024 shows that the PM concentration in the surrounding villages is within the 

prescribed limits, However, to maintain or to improve the quality, effective mitigative measures 

should be taken during each and every activity. Transportation and Crushing are the major sources 

to air pollution due to beneficiation. 

4.5.1.2 AMBIENT AIR QUALITY IMPACT PREDICTION MODELING 

Impact Prediction is an important part of Environmental Impact Assessment Study. There are 

various techniques available to predict the impacts. Mathematical modelling is an established and 

accepted technique for the same. The ambient air quality depends upon emission sources, 

meteorological conditions and the topographical features of the study area. The impact of any 

future emission activities can be accessed through air quality modelling. Air quality modelling is a 

mathematical replication of how air pollutants disperse and transport to the receptor considering 

the effect of meteorology and site terrain. An air quality models reflects a mathematical 

description of hypothesis conveying the behaviour of some physical process or other and not 

exact replica but contain some of nature’s essential elements. Air quality managers use models to 

identify source contributions to air quality problems and assist in the design of effective strategies 

to reduce harmful air pollutants. 

The present study has evaluated the impact on surrounding air quality considering following 

activity: 

Table 4.6 

Normative and Peak Production Capacity  

S. No Particulars 
Production 

Million TPA 

Normative Production 

Capacity (TPD) (365 Days) 

Peak production Capacity 

(TPD) (350 days) 

1. Ore Production 6.5 17,808.2 18,571.4 

2. Waste Rock 1.28 3,506.9 3,657.2 

3. Total excavation 7.78 21,315.1 22,228.6 
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S. No Particulars 
Production 

Million TPA 

Normative Production 

Capacity (TPD) (365 Days) 

Peak production Capacity 

(TPD) (350 days) 

4. Beneficiation 7.3 20,000 20,857.2 

This report gives the cumulative peak incremental concentration of Particulate Matter to a 

distance of 10 km, due to the mining & allied activity. The concentrations have been predicted in 

all directions covering study period. Spatial distributions of all the pollutants are also presented in 

the form of Isopleths. 

4.5.1.2.1 ACTIVITIES INVOLVED IN THE PROJECT: 

The underground mining project includes various mining operations involving drilling, blasting, ore 

loading, waste dumping, primary crushing and beneficiation process that takes place on surface 

includes transportation of ore to beneficiation plant, crushing, tailings disposal and vehicular 

movement. 

Various mining activities such as drilling, blasting, loading, transportation & crushing are being 

conducted in such a way to ensure maximum mineral conservation and minimum environmental 

degradation. 

4.5.1.2.2 EMISSION RATE AS PER MATERIAL HANDLED 

The area and line source modelling were done by using AERMOD 9.9.0. Numerous researchers 

has derived various formulation based on the experimental data and generalized the emission 

calculation for various open cast mining activities irrespective of type of mining (CMFRI, 1998; 

Chakraborty et al. 2002). Emission rate and pollution load due to each activity has been 

calculated on the basis of Area Source, Point source and Line Source emission rates. 
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A. Point Source  

Table - 4.7 

Stack Details of Proposed Mill  

Stack attached to 

Design Flow 

Rate 

(Am3/hr) 

Efficiency 

(%) 

Actual Max 

Flow (Am3/hr) 

PM 

(max) 

Emission 

rate (Kg/hr) 

Emission 

rate (g/sec) 

Temp 

(deg.C) 

(max) 

Dia at 

top 

(m) 

Area 

(m2) 

Flow 

(m3/sec) 

Exit 

Velocity 

Mill-1 Mochia Crusher 105000 80 8400 100 8.40 2.33 Ambient 1.5 1.77 23.33 13.21 

Mill-1 Balaria Crusher 105000 80 8400 100 8.40 2.33 Ambient 1.5 1.77 23.33 13.21 

Mill-2 Crusher 105000 90 94500 100 9.45 2.63 Ambient 1.6 2.01 26.25 13.06 

Mill-3 Crusher 105000 90 94500 100 9.45 2.63 Ambient 1.6 2.01 26.25 13.06 

Source: Hindustan Zinc Limited 
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4.5.1.2.3 MODELLING PROCEDURE 

Prediction of incremental GLC’s due to Lead & Zinc Underground Mine has been made by AERMOD 

version 9.9.0 as per CPCB guidelines. It is US-EPA approved model for prediction of the air quality. 

The model uses rural dispersion and regulatory default options as per guidelines on air quality models. 

For this study, uniform polar receptors on flat terrain have been assumed. 

Meteorological inputs required are hourly wind speed and direction, ambient temperature, stability 

class.  

4.5.1.2.4 METEOROLOGICAL DATA 

Data recorded at the weather monitoring station on wind speed, direction, and temperature at one-

hour interval for the monitoring period has been used as meteorological input. 

4.5.1.2.5 AMBIENT AIR QUALITY STANDARDS  

Ambient air quality standards promulgated by National Ambient Air Quality Standards for different 

areas are as follows: 

Table - 4.8 

Ambient air quality standards 

Area 
Time Weighted 

Average 

Concentration (µg/m3) 

PM10 SO2 NO2 

Industrial Area, Residential Rural and Other Areas 
Annual Average 60 50 40 

24 hours 100 80 80 

Ecologically Sensitive Area (Notified by Central Govt.) 
Annual Average 60 20 30 

24 hours 100 80 80 

4.5.1.2.6 PRESENTATION OF RESULTS 

 In the present case, model simulations have been carried out for proposed expansion in mining 

project to obtain an optimum description of variations in concentration over the site in 10 km 

radius covering 16 directions.  

The incremental concentrations have been estimated based on mathematical emission data-based 

modelling. For each time scale, i.e. for 24 hrs, the model computes the maximum predicted values 

observed during the period over all the measurement points. Existing value has been covered in 

the Background Ambient Air Quality Monitoring.  

The Ground level incremental predicted values are estimated for the monitoring period. For each 

time scale, i.e. for 24 hr the model computes the highest concentrations observed during the 

period over all the measurement points. Details are given as under: 

For Area Source: 

The maximum predicted incremental concentration due to the expansion in mining project for 

PM10 is superimposed on the maximum baseline PM10 of mining lease area, concentration recorded 

at the monitoring locations during the field monitoring period. The maximum incremental 
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predicted values/concentration due to mining activities PM10 is 1.82 µg/m3, PM2.5 is 0.728 µg/m3, 

SO2 is 1.49 µg/m3 & NO2 is 1.95 µg/m3. Isopleths showing maximum predicted incremental 

concentration are given as Figure no. 4.1 a-4.1d. 

Mainly fugitive emission will be generated from mining and beneficiation operation which will be 

restricted nearby the lease boundary by using proper dust suppression measures. 

Fugitive emissions generated due to area source will be controlled by various measures viz wet 

drilling, maintenance of HEMMs, regular water sprinkling on haul road, & loading/unloading 

points, The trucks are being covered with tarpaulin sheets etc other than this, use of PPEs for 

workers working in high dust zone and development of green belt and plantation will be adopted. 

Table - 4.9 

Peak Incremental Concentration for Different Scenarios  

Particular 
Baseline Results 

(µg/m3) 

Incremental 

Predicted value 

(µg/m3) 

Resultant (µg/m3) 

CPCB 

NAAQS Standards 

(µg/m3) 

PM 2.5 45.9 0.728 46.628 60 

PM 10 76.4 1.82 78.22 100 

SO2 18.2 1.49 19.69 80 

NO2 30.8 1.95 32.75 80 
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Fig 4.1 (a): Isopleth showing incremental GLCs of PM10 for Zawar Mine (Max GLC – 1.82 µg/m3)
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Fig 4.1 (b): Isopleth showing incremental GLCs of PM 2.5 for Zawar Mine (Max GLC – 0.728 µg/m3 ) 
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Fig 4.1 (c): Isopleth showing incremental GLCs of SO2 for Zawar Mine (Max GLC – 1.49 µg/m3) 
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Fig4.1 (d): Isopleth showing incremental GLCs of NO2 for Zawar Mine (Max GLC – 1.96 µg/ m3) 

4.5.1.2.7 MITIGATION MEASURES 

The following mitigation measures will be adopted to mitigate air pollution generated due to the 

mining and beneficiation activities is given in the following table: 
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S. No Activity Potential Impact Mitigation Measures PHOTOGRAPHS SUPPORTING MITIGATION MEASURES 

MINING  

1. Drilling Dust from drilling 

operations 

 Excavation of ore by drilling is carried out underground. 

Wet drilling is being used to suppress dust generation. 

2. Blasting Dust from blasting 

operations 

 

 Excavation of ore by blasting is carried out underground. 

 Most of the dust produced during blasting is settled down underground, and 

get diluted by ventilating air before being exhausted. 

 The dust settled underground will be sufficiently wetted to prevent from 

getting air borne. 

3. Ventilation   Adequate ventilation is maintained as per DGMS guidelines. 

 Ensuring flow through ventilation in stoping& forcing ventilation in development headings. 

 Assessment & simulation of ventilation requirement through Ventsim. 

4. Transportation 

from 

Underground 

To Surface 

Fugitive dust during 

loading & unloading and 

transport of ore 

 Water spraying is carried out to ensure sufficient moisture in the ore transported 

to the surface.  

 This minimizes any fugitive dust generation and hence impact on ambient air 

quality from the underground mining activity is not expected to be significant. 

 

5. Transportation 

within ML 

Area 

 Fugitive dust during 

loading & unloading 

and transport of ore 

 Release of vehicular 

exhaust 

 

 The trucks are being 

covered by tarpaulin due to 

transportation. 

 During transportation & 

unloading points, spraying 

of water is done to control 

dust being air borne.  

 Closed conveyor system 
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S. No Activity Potential Impact Mitigation Measures PHOTOGRAPHS SUPPORTING MITIGATION MEASURES 

with dust suppression, for 

transportation of 

materials. 

 Speed limit will be enforced 

to reduce airborne fugitive 

dust from vehicular traffic. 

 Proper maintenance of 

vehicles will be done to 

limit gaseous emissions. 

 Deployment of mechanized 

vacuum road sweeper on 

surface roads 

 Development of plantation 

within ML Area. 

 
 

CRUSHING 

S.No Activity Potential Impact Mitigation Measures  

1. CRUSHING Fugitive Emissions  Use of proper protection measures i.e. use of Bag filters, Regular water spraying 

on Crusher hopper to arrest dust from becoming air-borne. 

 In the secondary crushing operations at beneficiation plant, moist ore with 3-4% 

moisture is fed to control emission of dust. 

 The crushers and screens houses are provided with dust extraction system with 

outlets connected to stacks which are regularly monitored. 

BENEFICIATION 

S. No Activity Potential Impact Mitigation Measures  

1. Beneficiation 

process 

 The beneficiation process practiced at Zawar is a wet process and also the equipment used are operated electrically, hence 

no significant particulate or gaseous emissions are observed. 
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S. No Activity Potential Impact Mitigation Measures PHOTOGRAPHS SUPPORTING MITIGATION MEASURES 

2. Tailing 

disposal 

 The surface of the existing tailing dam is kept wet due to continuous discharge of tailings mixed with water. 

The old tailing has been stabilized with sufficient soil cover and vegetation with almost 1.55 lakhs plants of various species 

surviving as on date. The practice of stabilizing abandoned tailing dams with vegetative cover will continue in future. 

3. Transportation 

Outside ML 

area 

 Fugitive dust during 

loading & unloading 

and transport of 

concentrate 

 Release of vehicular 

exhaust 

 About 8% moisture is retained in the final product. Hence, dust emissions are 

controlled during handling and transportation and there are no significant 

particulate emissions. 

 The trucks are being covered by tarpaulin due to transportation. 

 

MONITORING  

 CAAQMS have been installed at 3 locations as per wind direction with digital 

display of data in front of the main gate of the mine site. The pH meters and 

turbidity meters have also been provided. 

 Periodic air quality monitoring is being/will be carried out. 
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4.5.1.3 IMPACT ON AIR ENVIRONMENT DUE TO CRUSHING AND SAFEGUARD/MITIGATION MEASURES 

The key emissions due to crushing in the mine are Particulate Matter. Proper safeguard measures 

will be taken to reduce the impact of crushing as given below: 

SAFEGUARD/MITIGATION MEASURES  

 Use of proper protection measures i.e. use of Bag filters, Regular water spraying on Crusher 

hopper to arrest dust from becoming air-borne. 

 In the secondary crushing operations at beneficiation plant, moist ore with 3-4% moisture is 

fed to control emission of dust. 

 The crushers and screens houses are provided with dust extraction system with outlets 

connected to stacks which are regularly monitored. 

Fig 4.2: Dust Extraction System 

4.5.1.4 IMPACT EVALUATION 

Ambient Air Quality monitoring results are given in Table 3.10 & 3.11, Chapter 3 of this Final 

EIA/EMP report. From this it is evident that AAQ results are well within the prescribed norms. 

Impact evaluation is given in Table below. 

Table: 4.10 

 Impact Evaluations for Ambient Air Quality 

Impact Evaluation 

Element 

Change Of Air Quality Due to Proposed expansion in Underground Lead Zinc 

Mining Project 

Potential Effect/ Concern Impact on health of humans and nearby biological/ecological receptors due to 

line and point sources of air emissions including fugitive dust emissions during 

mining activities from the proposed expansion in mining Project 

Characteristics of Impacts 

Nature Positive Negative Neutral 

   

Type Direct Indirect Cumulative 

   

Extent Project Area Local Zonal Regional 
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Duration Short - term Long- term 

  

Intensity Low Medium High 

   

Frequency Remote (R) Occasional (O) Periodic (P) Continuous (C) 

    

Significance of Impact 

Significance Insignificant Minor Moderate  Major  

    

4.5.2 IMPACT OF NOISE / VIBRATIONS AND MITIGATION MEASURES 

4.5.2.1 IMPACT OF NOISE ON WORKING ENVIRONMENT 

With the increase in production levels there will be proportionate increase in mining operations, 

deployment of machinery, drilling and blasting for mine development, excavation and 

transportation of ore and men that are expected to generate noise.  

Noise Generated due to Drilling, Excavation, Transportation and Crushing 

Since almost all the mining activities will take place below ground, except the ore crushing and 

transportation on the surface. The noise levels due to drilling; blasting and operation of mining 

equipment will be confined to underground only and attenuated due to the depth of the 

operation.  

TABLE - 4.11 

Permissible Exposure in Case of Continuous Noise 

S. No. Sound Level (dB A) Continuous Duration (Hours) 

1.  85 8 

2.  88 4 

3.  91 2 

4.  94 1 

5.  97 0.5 

6.  100 0.25 

7.  103 0.125 

8.  106 0.067 

  Source: Factories Noise Regulations, 1997 

The only noise generating sources situated above ground are the compressors / fans for feeding 

air / ventilation for the underground operations.  

The main noise generating sources are compressors, crusher house, Ball mills and floatation cells. 

The noise levels at the source for these units will be in the range of 80-90 dB(A). 
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In summary, it can be stated that the impact on the present noise levels due to mining operations 

are/will be restricted to the work zone areas only. Hence, the noise levels impact due to expansion 

in mining operations on community is/will be insignificant. 

Methodology & interpretation:  

Noise Impact Prediction has been carried out using iNoise Software V2020.0 by DGMR Software (A 

division of DGMR Consulting Engineers, Netherlands). This software works on the principal 

method of calculation of ISO 9613.  

This model has been used for the prediction of noise level due to the area source for Underground 

Lead Zinc Mine (ML Area-3620 ha) with Expansion OF Zawar Group of Underground Lead-Zinc 

Mines(Ore) Production Capacity from 4.8Million TPA to 6.5 Million TPA with (Total excavation of 

7.78 Million TPA including Waste Rock generation 1.28 MTPA) and Beneficiation from 4.8 MTPA to 

7.3 MTPA (M.L. Area- 3620 ha; ML No.03/89) at Village: Zawar, Tehsil: Girwa & Sarada, District: 

Udaipur, Rajasthan. 

Interpretation: 

 The model reflects noise levels due to Compressors fans for feeding air / ventilation for the 

underground operations, crusher house, Ball mills and floatation cells and operation of 

HEMMs viz. Drills, Dumpers, Tippers, and other medium sized vehicles within lease area.  

 Blasting has not been considered as it occurs for a very short duration and is temporary in 

nature. Therefore, the prediction has been carried out based on the operation of above 

HEMMs. Blasting Report of Mochia, Balaria, Baroi and Zawarmala is enclosed as Annexure 18 

(a), (b), (c) & (d) respectively. 

 The predicted levels of generated noise will be within the mining lease area and are well 

within the prescribed standards for industrial area. 

4.5.2.2 MITIGATION MEASURES TO REDUCE NOISE LEVEL  

The following mitigation measures will be adopted to mitigate noise pollution generated due to 

the mining and beneficiation activities is given in the following table: 
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S. No Activity Potential Impact Mitigation Measures PHOTOGRAPHS SUPPORTING MITIGATION MEASURES 

1. Drilling & Blasting Rise in ambient noise level 

may result in noise induced 

hearing loss, annoyance & 

irritation, sleep depravedness. 

 Majority of mining activities are restricted to underground only.  

The workers employed are provided with protective equipment, earmuffs and earplugs as a protective 

measure from the high noise level generated at the mine site and wherever required. 

3. Ventilation fans   Installation of ventilation fans is designed in such a manner to control the noise levels and also they are 

placed at isolated locations in the mine area to avoid noise pollution in the surrounding. 

Ventilation fans are provided with silencers 

4. Compressors & DG 

Set 

  Compressors and DG Sets are installed with 

acoustic enclosures. 

 Surrounding / Concealment of noise generating 

machinery with artificial, non-permanent 

arrangement like noise isolative structure and 

acoustic barriers. 

 The prime movers/diesel engines are of proper 

design and are properly maintained. 
 

5. TRANSPORTATION  All vehicles and machineries used have noise emissions within permissible limits through regular maintenance. 

6. CRUSHING   Provision of sound insulated chambers for the workers deployed on machines producing higher levels of 

noise 

Reducing the exposure time of workers to the higher noise levels 

7. BENEFICIATION   Improved design of chutes and mill liners. 

Good grindability due to soft ore. 

MONITORING 

 

Regular monitoring of noise level of mining & milling equipment 
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4.5.2.3 IMPACT EVALUATION OF NOISE 

Ambient Noise Level monitoring results are given in Table 3.14 of Chapter 3 of this Final EIA/EMP 

report. From this it is evident that results are well within the prescribed norms. Impact evaluation 

is given in Table below. 

Table: 4.12 

Impact Evaluation for Noise 

Impact Evaluation 

Element 

Change Of Air Quality Due to Proposed expansion in Underground Lead Zinc 

Mining Project 

Potential Effect/ Concern Impact on health of humans and biological factors/receptors due to noise 

generated due to mining activities during day and night time and also on 

occupational health of the workers exposed to noise. 

Characteristics of Impacts 

Nature  Positive Negative Neutral 

   

Type  Direct Indirect Cumulative 

   

Extent  Project Area Local Zonal Regional 

    

Duration  Short - term Long- term 

  

Intensity  Low Medium High 

   

Frequency Remote (R) Occasional (O) Periodic (P) Continuous (C) 

    

Significance of Impact 

Significance Insignificant Minor Moderate  Major  

    

4.5.2.4 IMPACT OF VIBRATION DUE TO BLASTING 

Ground vibration, fly rock, noise, dust and fumes are the deleterious effects of blasting operation 

on environment. The explosive energy sets up a seismic wave in the ground, which can cause 

significant damage to structures and disturbance to human occupants. 

When an explosive charge is fired inside the blast hole, it is converted into hot gases, which exert 

intense pressure on the blast hole walls. High intensity shock waves propagate radially in all 

directions and cause the rock particles to oscillate. This oscillation is felt as ground vibration. 

Blasting, in addition to easing the hard strata, generates ground vibrations and instantaneous 

noise. Ground vibration from mine blasting is expressed by amplitude, frequency and duration of 

blast. The variables, which influence ground vibrations, are controllable and non-controllable. The 
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non-controllable variables include general surface terrain, type and depth of overburden. Similarly, 

the controllable variables include type of explosives, charge per delay, delay interval, direction of 

blast progression, burden, spacing, specific charge and coupling ratio. 

The oscillation of rock particles is called Particle Velocity and its value is called Peak Particle 

velocity (PPV), which is measured in millimeters per second. The standards for safe limit of PPV are 

established by Director General of Mines Safety for safe level criteria through Circular No. 7 dated 

29/8/1997. The safe level criteria PPV as mentioned in Circular No. 7 of DGMS is presented below: 

Table - 4.13 

Permissible Peak Particle Velocity (mm/s) 

S. No. Type of Structure 
Dominant Excitation Frequency (Hz) 

< 8 Hz 8 - 25 Hz > 25 Hz 

A) Buildings/structures not belonging to the owner 

1. Domestic houses/structures (Kuchcha brick and cement) 5 10 15 

2. Industrial Buildings (RCC and framed structures) 10 20 25 

3. Objects of historical importance and sensitive structure 2 5 10 

B) Buildings belonging to the owner with limited life span 

1. Domestic houses/structures (Kuchcha brick and cement) 10 15 25 

2. Industrial buildings (RCC and framed structures) 15 25 50 

Source: DGMS Circular No. 7 dated 29.8.1997 

As the distance increases the PPV value is likely to reduce. As the distance increases the PPV value is 

likely to reduce. A ground vibration study due to blasting had been done and based on 

recommendations of study protection measures are taken to control vibrations. The noise levels and 

vibration induced by blasting will be attenuated due to depth of the mine below ground. With the 

proposed expansion, the mine development will occur faster into deeper levels that shall further 

reduce the noise and vibration impact on the surface. Blasting is carried as per the recommendations 

of the CIMFR, Dhanbad and blasting is monitored for vibration as per the DGMS rules and is found well 

within the permissible limits. Copy of report is enclosed as Annexure 18 (a), (b), (c) & (d) respectively. 

  

View of NONEL delay detonators connection for 

delay detonator scattering test 

Analysis of actual firing time from video data 

Following mitigation measures are being adopted to combat the ground vibrations due to blasting: 
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 Ground vibrations will not affect the structures in the vicinity of ML area as blasting is being 

done within the standards prescribed by DGMS for controlled blasting and vibration induced 

by blasting will be attenuated due to depth of the mine below ground. 

 The recommendations of CIMFR followed by approvals from DGMS regarding charge per hole 

& delay/blasting sequences are/will be implemented.  

 Regular vibration monitoring at surface on appropriate locations by Seismographs. 

 NONEL and bottom hole initiation system with optimal charge per delay is being used to 

reduce the noise level, vibrations and fly rocks.  

 Total charge and Maximum Charge per delay (MCPD) for individual block is decided based on 

its location derived from predictor equation. 

4.5.2.5 IMPACT SIGNIFICANCE OF GROUND VIBRATIONS  

Table: 4.14 

 Impact Evaluation for Ground Vibrations 

Impact Evaluation Element Change Of Air Quality Due to Proposed expansion in Underground Lead Zinc 

Mining Project 

Potential Effect/ Concern Impact on buildings and other structures and on the workers involved in the 

blasting process. 

Characteristics of Impacts 

Nature Positive Negative Neutral 

   

Type Direct Indirect Cumulative 

   

Extent Project Area Local Zonal Regional 

    

Duration Short – term Long- term 

  

Intensity Low Medium High 

   

Frequency Remote (R) Occasional (O) Periodic (P) Continuous (C) 

    

Significance of Impact 

Significance Insignificant Minor Moderate  Major  

    

4.5.3 IMPACT OF SUBSIDENCE AND MITIGATION MEASURES 

4.5.3.1 IMPACT OF SUBSIDENCE  

The underground mining operations are subjected to occurrence of subsidence when large 

portions of materials are excavated resulting in surface subsiding over the mining area. The 
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vertical displacements resulting in central area of subsidence i.e. subjected to gradual lowering, 

and horizontal differential displacements which cause strain on the surface. Large horizontal 

strains of tensile nature manifest in crac--ks on the surface. Mostly damages to the surface 

structures are caused due to horizontal strains. 

4.5.3.2 SUBSIDENCE MONITORING  

Although the litho units of Zawar area are good rock and require normal support, however Zawar 

mines is practicing systematic support rules based on recommendation of sixth conference on 

safety in mines as approved under regulation no. 112 (2a)-MMR1961.   

In addition, GCMP (Ground Control Management Plan) has been formed by HZL for all the mines 

and implemented. 

Subsidence monitoring, which is an integral part of ground control and will be done in two ways: 

i. Surface Monitoring: 

 By monitoring the surface subsidence pillars on quarterly basis. 

 The subsidence pillars will also be constructed on surface with increase in lateral extent of the 

stoping operations in each mine 

ii. Ground Monitoring: Monitoring of Crown and Rib pillars through geotechnical 

instrumentation in underground 

Geotechnical instruments such as MPBX (multiple point borehole extensometers) are placed at 

crown pillars to monitor the ground movement in each stope. In addition to these, VWSM 

(vibrating wire stress meters) are placed at strategic locations to measure stress buildup during 

and after the stoping operations. The frequency of underground instrumentation will be atleast 

once a week. 

For the proposed mining Plan, each stope crown pillar will be monitored by installing atleast one 

multiple point borehole extensometers and few strategically located vibrating wire stress meters. 

If instrument record changes more than expected, then the stoping operation will be stopped and 

reason for such abnormal change will be investigated. The stoping operation will resume only 

when the changes have subsided / stabilized. The maximum allowable peak stress and 

displacement limit for Zawar mines has been suggested by National Institute of Rock Mechanics 

by Numerical Study. 

Table 4.15:  

 

Location 
Maximum changes 

in Stress (MPa) 

Vertical Stress 

Limits (MPa) 

Modelled Peak 

Displacement (mm) 

Vertical Displacement 

Limits (mm) 

324 mRL 6.62 4.64 3.68 2.57 

252 mRL 8.20 5.74 4.18 2.92 

132 mRL 10.0 7.00 8.39 5.87 

25 Mrl 14.5 10.15 8.53 5.97 
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-50 mRL 16.9 11.83 9.10 6.37 

Subsidence Monitoring Locations 

Regular subsidence measurement and monitoring of cap rock. The monitoring locations details of 

all four mines have been shown below: 

S. No. Mines No. of Monitoring locations 

1.  Mochia 34 

2.  Balaria 14 

3.  Baroi 12 

4.  Zawarmala 15 

 

  

Locations of Monitoring stations f0r subsidence 

measurement in Baroi & Zawarmala 

Locations of Monitoring stations f0r subsidence 

measurement in Mochia & Balaria Mines 

Fig 4.3: Locations of Subsidence Monitoring Stations 

4.5.3.3 SUBSIDENCE MODELLING & PREDICTION  

Non-linear Numerical modeling (FLAC - 3D software) was used to find all possible weakness planes 

such as shear zone and fault planes running across at various positions in the crown pillar. The 

plasticity zones are analyzed to check the ultimate yield zone of stopes and its effect on stope 

back.  

The in-situ stress value used for the numerical modelling study is based on earlier measurement 

conducted at 173mRL, Zawarmala.  

4.5.3.4 RESULTS AND FINDINGS 

3-Dimensional numerical modelling of the complete mining block incorporated all possible 

weakness planes such as shear zone and fault planes running across at various positions in the 

crown pillar. 
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Numerical Modelling apprehends <2mm subsidence i.e negligible. As on date there is no 

significant change in the measurement. Slight changes may be attributed to surface curvature and 

refraction. Subsidence Report is enclosed as Annexure 19. 

4.5.3.5 SUBSIDENCE MANAGEMENT 

Surface subsidence, old workings, voids created due to mining activity during past years and voids 

likely to be created during next years. To guard against surface subsidence adequate thickness of 

pillars has been left on the basis of advanced techniques of geo-mechanics. 

The pillar dimension varies from place to place and mine to mine. Further, the competent litho 

environment and ore body geometry characterized by shifting due to dip & plunge also rules out 

possibility of any future subsidence. Following actions have been taken for subsidence prevention 

and surveillance: 

Safe Designing: 

 Extraction of ore is planned by leaving a minimum 30 m of solid cap rock 

 Ensuring global stability of the mines by Characterization of rock mass – RMR & Q-system 

 Determination of geo-technical and physico-mechanical properties of rocks 

 Determination of stope & pillar dimensions: 

 Using Empirical - Mathew's Stability graph method 

 Authentication using Numerical modeling (FLAC - 3D software) both in-house expert & 

external agencies. 

4.5.3.6 MITIGATION MEASURES 

The following Mitigation Measures are adopted:  

 Regular Subsidence measurement and monitoring of cap rock has been taken up on quarterly 

basis.  

 Ground Control Management Plan (GCMP) implemented. Same is reviewed annually. 

 Ground Awareness training given to 100% workforce. 

 Stope planning, designing and sequencing is done based on empirical and numerical 

modelling basis. 

 Geotechnical mapping is carried out at all faces of the mine for support design. 

 Jumbo are being used for mechanized supporting and Scaler will be used for mechanized 

scaling. 

 Supporting upto 0.5m from face. Resin capsules are being used as a standard practice. 

 QA-QC of supporting materials & support testing forms the integral part of GCMP. 

 Subsidence monitoring above stoping area at designated locations. 

 During the proposed mining plan period, the strike length of Baroi and Zawarmala mine will 

be 0.85 km and 1.2 km respectively. To monitor the surface, the subsidence pillars will be 

constructed all along the strike length in the proposed period. 
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 The strike length of Mochia will be 2 km and for Balaria, it will be 1.95 km. The surface 

subsidence at Mochia and Balaria during the proposed mining scheme will also be monitored 

by constructing surface pillars all along the strike length. 

 The surfaces subsidence pillars shall be monitored on quarterly baisis. The frequency of 

underground instrumentation will be at least once a week. 

 To ensure additional safety all the level developments including that in the waste and ore are 

systematically supported with rock bolts/ cable bolts as per Systematic Support Rule (SSR). 

 Systematic support system in the form of rock bolts, wire mesh is installed in the excavation 

drives and cross cuts to ensure long term stability of the strata and roof of development viz., 

drives and cross-cuts, ramp, incline etc. 

 If poor ground or any geological discontinuity plane is encountered like faults & shear zones 

etc, some additional support elements are used in the form of Dowels/steel sets and 

concreting anything else as per scenario. 

 To avoid hanging wall failure leading to in stope dilution, cable bolts are being installed 

extending into the hanging wall to arrest excessive wall rock failure, especially in areas where 

the wall rocks are having low RMR or low angle dripping of ore lenses. 

  

SUBSIDENCE MONITORING DEVELOPMENT SUPPORTED WITH ROCK BOLT, WIRE MESH 

  
CABLE BOLT IN STOPE CROWN AND SIDEWALL STEEL SET SUPPORT 

Fig 4.4: Photographs showing Subsidence Monitoring 
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4.5.4 IMPACT ON WATER ENVIRONMENT AND MITIGATION MEASURES 

4.5.4.1 IMPACT ON SURFACE WATER AND MITIGATION MEASURES 

The Zawar group of mines is located within southern Rajasthan Mountain ranges. The Tidi river 

forms major river system in Core and peripheral area. It is an ephemeral river and has two 

catchment zones in the north and west of the area. Tidi river is the only surface water body 

crossing the lease hold area. The river is seasonal in nature and water flows only in monsoon 

season only. Other source of water at Zawar mines is Naka well, which is situated within the lease 

area of Zawar Mines and the quality of water in Naka well is potable and is good for domestic use.   

The maintenance workshop is also a source of surface water contamination due to leaks and spills 

of oil and grease. 

The following mitigation measures will be adopted to mitigate surface water pollution generated 

due to the mining and beneficiation activities is given in the following table: 
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S.No Activity Potential Impact Mitigation Measures PHOTOGRAPHS SUPPORTING MITIGATION MEASURES 

1. Generation of 

Domestic 

Effluents 

It can degrade the 

quality of TiriNadi. 

The sewage generated shall be treated in sewage 

treatment plant and reused in Mining 

Operations/plantation. 

 

 

2. Ore Storage and 

Tailing Storage 

Facility 

The rainwater runoff 

from ore storage and 

tailing dam are likely 

source of suspended 

solids, if allowed to 

escape to the natural 

drainage without any 

treatment, may affect 

the quality of water 

bodies. 

 Storm water drain provided in the plant area to 

collect surface run off  

 Garland drain around TSF (tailing storage facility 

provided) along with collection reservoir with 

pumping arrangement for recycling  

 Installation of Dry tailing plant for disposal of tailing 

in dry cake form with 15-18% moisture 

 Zero discharge is maintained to prevent water 

pollution from tailing etc. 

 

 

3. Workshop 

Activities 
  The entire maintenance workshop is under covered shed and concrete floor to avoid surface water 

contamination due to leaks and spills of oil and grease.  
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 All garage effluent will be treated for oil and sediments before reused in vehicle maintenance, mining operation 

and dust suppression. 

 Used lubricant and oil is being disposed off through authorized vendors. 

4. TRANSPORTATION   The vehicle maintenance area is provided with water containment area and oil trap. 

 8-10% moisture is maintained in Ore and concentrate while transportation  

 Covered transportation to avoid any fugitive dust generation 

 Regular vehicle maintenance is done 

MONITORING  

Regular monitoring of surface water. 
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4.5.4.2 IMPACT ON GROUND WATER AND MITIGATION MEASURES 

Ground water pollution can take place only if the mining rejects contain toxic substances, which 

get leached by the precipitation of water and percolate to the ground water table thus polluting 

it. Any nearby wells or other sources of water can be rendered unfit for drinking and even for 

industrial use. The ore and associated rocks do not contain any toxic substance. Therefore, there 

is no significant impact of mining activities on any source of water and its quality. 

Total water requirement for the project will be14000 KLD which is being sourced from Tidi 

Reservoir. 

General ground level in the area noted as 520 m AMSL. Water table level varies from Water table 

level varies from 517-510 mRL. 

Table 4.16 

Ultimate Working Depth of Zawar Mines  

Mine Ultimate Working Depth 

Mochia -600 mRL 

Balaria -400 mRL 

Zawarmala -300mRL 

Baroi -100 mRL 

Therefore, ground water will be intersected due to mining activities. 

The groundwater movement in the area follows topography and general slope of the area. The 

general movement of groundwater is towards southeast following drainage pattern of the area. 

The groundwater in the area occurs under unconfined or water table conditions as such it is in 

direct response to the recharge through rainfall. 

The depth to water in buffer zone ranges from 5 to 10 m below the land surface near the river 

courses, surface water reservoirs and ponds during post monsoon period while it is deeper in the 

area from 10 to 20 m below the land surface. The water levels during post monsoon period are 

shallow along the Tidi River within the lease area, less than 3 m below the land surface as there is 

very limited ground water abstraction by one well located on the bank of Tidi river. 

The hydrogeology and hydrology study revealed that there are adequate surface and ground 

water resources which are being utilized for irrigation from irrigation dams and open dug wells. 

There is intensive ground water development in the buffer zone for irrigation by 4855 open dug 

wells. The ground water development is within safe limits in core zone and will remain within safe 

limits even at the conceptual stage. The ground water inflow in the mines and its withdrawal will 

not influence any nearby private or public wells. As the proposed expansion mining method is 

underground, there will not be any impact on surface water resources. 

With the underground mining of lead and zinc at Zawar mines, the water regime is not likely to be 

affected, disturbed or polluted. The surface and ground water resources of the area, which are 

being utilized for drinking and irrigation purposes will be continued to be exploited despite 
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underground mining operations and the present hydrological, hydrogeological and hydro 

geochemical setting of the core and buffer zone will not be affected. Mine wise hydrogeological 

&pumping of subsurface make of water is dealt in the chapter of Mine Drainage in section 3.0 of 

the Mining Plan. 

Detailed Hydro-Geological Study has been prepared and same is enclosed as Annexure 17 with this 

Final EIA/EMP Report. 

4.5.4.3 WASTE WATER MANAGEMENT 

Adequate control measures are being/will be adopted to check not only the wash-offs from 

domestic effluent, workshop but also from the tailing dam. The measures adopted are: 

 The wastewater generated from domestic operations is channelized to existing Sewage 

Treatment Plant (450KLD) and reused in plantation after appropriate treatment. 

 Oil trap system at vehicle maintenance workshops and vehicle washing facilities 

 Periodical monitoring of Surface water & Ground water quality is being carried out regularly.  

 Further, high-rate clarifier with reverse osmosis plant is proposed which will enhance recycling 

of process water thereby no additional fresh water will be required for proposed expansion. 

 680 TPH Dry Tailing disposal System- Presently, the slurry contains about 50-65% water. The 

excess water is extracted (recirculation for mill operation) from tailings by introducing filtration 

plants to transform soil fractions into cake containing about 16% moisture. 

 Garland drains around TSF and sumps have been constructed to channelize the rainwater 

  

Sewage Treatment Plant Dry Tailing Plant 

Fig 4.5: Waste water Management System 

4.5.4.4 WATER CONSERVATION MEASURES 

A. Rain Water Harvesting 

 39 check dams have been operational for the purpose of ground water recharge of 92812 

m3/year against mandatory requirement of 88293 m3/year   

 Garland drains and Anicuts are constructed at various locations (including around TSF) in lease 

area for ground water recharge and arresting solid wash off. 
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 Rain Water harvesting techniques are being implemented for conservation of water. This 

technique will recharge the ground water table level of the area.  

 Detailed Rain water harvesting plan is given in Hydrogeology Report of this Final EIA/EMP 

Report. 

  

  

Fig 4.6: Rainwater Harvesting Structures 

B. Water Recycling 

 Mine water constituted by seepage of rainwater and percolating ground water into the 

mines is being collected in underground sumps from where it is being pumped to surface 

storage tanks for reuse in mining operations like drilling, dust suppression and reuse in 

beneficiation plant. 

 The decanted water from tailing dam is recycled back to beneficiation plant for reuse. For 

recycling of water pumping arrangement are in place. The recycled water is directly 

usable in the beneficiation plant. 

 Dry tailing plant (DTP) has been installed which recover the water from tailing before 

disposal. 

DRY TAILING PLANT 

 DTP is a proactive step for reclaiming major portion of water that reduces environment risk and 

possibility of dam failure. 

 Reduction of risk of ground water contamination through seepage due to Dry Tailing disposal 

system (680TPH). 

 Presently, the slurry contains about 50-65% water. The excess water is extracted (recirculation 

for mill operation) from tailings by introducing filtration plants to transform soil fractions into 

cake containing about 16% moisture. 
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Advantages of DTP: 

 Recirculation of >90% of process water. 

 Elimination of the risks of catastrophic tailings flow when a slurry dam (TSF Fails) 

 Safe stacking of tailing cakes even in areas of high seismicity. 

 Reduction of risk of groundwater contamination through seepage. 

 Reduction of Storage Foot Print by 50% and enabling the rehabilitation when approaching 

mine closure. 

  

DRY TAILING PLANT DRY TAILING 

Fig 4.7: Dry Tailing Plant 

4.5.4.5 IMPACT EVALUATION 

Impact evaluation is given in table below: 

Table: 4.17 

 Impact Evaluations for Water Environment 

Impact Evaluation 

Element 

Change in the water environment (quantity as well as quality of Surface and 

Ground water) due to expansion of mining project 

Potential Effect/ 

Concern 

Increase in water availability in the area due to development of water reservoir 

and catch drains in the lease area. 

Characteristics of Impacts 

Nature  Positive Negative Neutral 

   

4.5.5 ACID MINE DRAINAGE 

At the mines of Zawar Mines, presence of sulphone’s Sulphur in overburden material is reported 

relatively less to cause Acid Mine Drainage and the presence of alkaline material was found 

relatively higher enough to neutralize any acidity effects to be caused by Sulphur compounds. 

4.5.6 IMPACT ON SOIL / LAND USE PATTERN AND MITIGATION MEASURES 

4.5.6.1 IMPACT ON SOIL ENVIRONMENT 

The top soil mainly observed is clay loam and red clay. 
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Predictions of the environmental impact of the mining activities on surface soil are based on the 

nature of activities; extent of the area covered and associated aspects of environmental concern.  

As the Mining activities at Zawar group of Mines are confined in underground, so no topsoil is 

being disturbed except for minor amount of the topsoil in areas of infrastructure development, 

which will be re-used immediately for plantation purpose, so no arrangement for stacking is 

proposed. 

During surface exploration activity or during tailing dam expansion, temporary soil erosion can 

take place. 

By adopting efficient dust suppression measures, the contamination of dust with soil will be 

avoided. Following measures will be taken to reduce the impact of mining on adjacent land with 

reference to run off, soil erosion and loss of top soil: 

Run Off 

 Garland drain will be provided around Tailing storage facility to channell the rain water 

percolating from tailing dumps. 

Soil Erosion 

Sustainable land use can help preventing soil degradation and erosion such as: 

 During surface exploration activity or during tailing dam expansion top soil temporary 

preservation & utilization will be done for plantation. 

 The tailing pond area will remain the same and shall be provided with adequate slope to 

prevent erosion and will be vegetated to avoid fugitive dust generation due to wind. 

 Any potential area of soil contamination will be checked and decontaminated by excavating 

the contaminated portion and replacing with fresh soil. 

 Adequate care shall be taken to ensure prevention of erosion, wash off and leaching etc. in 

the disturbed area. 

 The increased green cover will substantially prevent soil erosion.Total 321.63 ha area will be 

covered under plantation. Till date, 170.85 ha has been covered under plantation in including 

rehabilitated areas, around beneficiation plant, on matured tailing dam, roads and social a 

forestry. 

 The tailing pond area will remain the same and shall be provided with adequate slope to 

prevent erosion and will be vegetated to avoid fugitive dust generation due to wind. 

 The greenbelt development in the mine lease area will act as effective barrier for control of 

dust. 

Moreover, Fugitive dust of mining area will mainly be confined within ML area and will not impact 

soil of buffer zone. Further, dust in mining area is of neutral nature and does not contain toxic 

elements which may impact soil. 

 

 

 



Expansion of Zawar Group of Underground Lead- Zinc Mines from 4.8 Million TPA to 6.5 Million TPA Ore Production with Total 

Excavation: 7.78 Million TPA including Waste rock 1.28 MTPA and Beneficiation from 4.8 Million TPA to 7.3 Million TPA within ML Area of 

3620 ha (ML No. 03/89) at Villages- Zawar, Kodiya Khet, Nayakheda, Rawa, Tidi, Udiyakheda, Barothi Bhaldia, Bara, Chanawada, Dhavadi 

Talai, Kanpur, Newa Talai, Padla, Parsad, Krishnapura, Singhatwara, Tehsil: Girwa and Sarada, District- Udaipur, Rajasthan by M/s 

Hindustan Zinc Ltd. 

 

Chapter 4 of Final EIA/EMP Report 

 

M/s Hindustan Zinc Limited                                                                         227                                                                                                      J.M. EnviroNet Pvt. Ltd. 

4.5.6.2 LANDSCAPE AND LAND USE PATTERN 

Land use pattern of the mining lease area during present operational and post-plan period have 

been given in Table below: 

Table-4.18 

Post mining land use of core zone (ha) 

S. 

No. 
Land use 

Pre-

Operational 

Operational (Ha) 
Post – 

Operational (Ha.) 
Remarks 

Existing 
Post 

Expansion 

1 Agricultural land 284.29 284.29 284.29 284.29 Undisturbed 

2 Grazing Land 59.84 59.84 59.84 59.84 Undisturbed 

3 Settlement  99.75 146.41 146.41 146.41 Community 

4 Barren land (Govt.) 1529.09 1160.8 
1125.8 

(-35) 
1125.8 Undisturbed 

5 Barren Land (HZL) 0 58.15 
44 

(-14.15) 
0 

Divert for 

plantation 

6 Industrial/ Mining Use 0 207.57 
242.57 

(+35) 
0 

Divert for 

plantation 

7 Plantation 0 170.85 
185 

(+14.15) 

356.63 

(+185.78) 
Plantation 

8 Forest Land 1537.91 1422.97 1422.97 
1537.91 

(+114.93) 

Forest land 

(114.94 ha of 

Surface rights 

handover to 

forest) 

9 River and Water Bodies  109.12 109.12 109.12 109.12 Undisturbed 

Total 3620 3620 3620 3620 
 

4.5.6.3 IMPACTS ON LAND USE PATTERN  

a) Core Zone: 

 Total Mining lease area is 3620 ha. Out of 3620 ha, 2082.09 Ha is non forest land and 1537.91 

ha is forest land.  

 No land degradation would take place on account of underground mining operations. The 

waste coming out of mines will be utilized for tailing dam construction, stabilization of tailing 

dam & some quantity will be used for levelling work at all the mine just outside the new 

entries whereas the balance quantity will dump in stope voids. 

 Most of the built-up structures like the garage, workshop, office building, rest rooms, 

electrical substations and training centres shall be dismantled during the mine closure. As 

such the impact of mining on the land use pattern of the project area on a long-term 

perspective shall have no major adverse impact. 
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 At present 170.85 ha has been covered under greenbelt/plantation. 

 During plan period 14.15 ha will be covered under greenbelt/plantation. 

 At conceptual period, total land for Industrial/Mining area will be 242.57 ha, will be diverted 

for plantation on forest and non-forest land.  

 114.93 ha of Forest land will be restored. 

 Total 356.63 ha area of non-forest land will be covered under plantation at the end of life of 

mine. 

 An area of 1579.05 ha area will remain undisturbed 

Following site features are present: Habitations, Railway Station, River/Nallah/Pond, Road/NH-48, 

Electric Line, Schools, Hospital, Temples 

Impact on Site features in Core Zone: Mining being underground, there is no such impact.  

Mitigation Measure: Also, nearby villages and other features are far away from the surface 

infrastructures in the core zone. 

b) Buffer Zone 

 There will not be any significant change in land use of buffer zone due to proposed expansion 

of mining activity. 

 A river named as TiriNadi passing within lease area and adjacently to the western boundary of 

the lease area. The possible impacts along its mitigation are given in Chapter 4 (4.5.3.1) of this 

Final EIA/EMP Report. 

 Habitation of Zawar, Premnagar, Ramnagar, Balaria Village and Residential Colony for Housing 

1828 families by Zawar group of Mines falling within the lease area. The possible impacts 

along its mitigation are given in Chapter 4 (4.5.5.4) of this Final EIA/EMP Report. 

 Mining activity are confined to the mineralized zone and proper pollution control measures 

are being adopted to restrict the pollution load within the active zone in order to prevent any 

negative impact on nearby areas. 

Recommendations 

 Plantation is being developed, so that dust emission impacts can be minimized on 

surrounding forest land. 

 Rainwater harvesting practices is being encouraged which leads to ground water recharge 

and ultimately increased productivity in the study area. 

4.5.6.4 IMPACT SIGNIFICANCE 

Impact significance is given in table below. 
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Table: 4.19 

 Impact Evaluation to determine the Significance (Land use – during operation phase) 

Impact Evaluation Element change in the land use due to infrastructure development for beneficiation& 

operation   

Potential Effect/ Concern Change in the land use of core zone from residential, forest land to mining 

activities (during operation) due to infrastructure development for beneficiation & 

operation activities 

Characteristics of Impacts 

Nature Positive Negative Neutral 

   

Type Direct Indirect Cumulative 

   

Extent Project Area Local Zonal Regional 

    

Duration Short – term Long- term 

  

Intensity Low Medium High 

   

Frequency Remote (R) Occasional (O) Periodic (P) Continuous (C) 

    

Significance of Impact 

Significance Insignificant Minor Moderate  Major  

    

4.5.7 SOCIO-ECONOMIC ENVIRONMENT 

The potential impact on socio-economic environment due to this mining project is given in 

following heads.  

4.5.7.1 POSITIVE IMPACTS 

The activities of the mine will produce some improvements in the socio - economic levels of the 

study area. The anticipated impact of this project on various aspects is described in the following 

sections. 

Employment: 

Direct and indirect employment opportunities will be generated during mining operation and 

other allied activities. Contractual workers will increase in coming years with enhancement of 

mine development & other activities at Zawar Mines. The project in its present shape has been a 

major avenue to the local population around 10 kms periphery. Around 50% of the regular 

employees of the company are from local population whereas in case of contractual employees 

the figure stands at 85% of the total.   
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During the proposed Mining Plan proposal, Manpower engagement will be required to be 

enhanced by 50% and would prove to be additional employment generation. 

Unskilled personnel would get direct or indirect employment in the operations and maintenance 

of the project. 

 Further, there would be many services that are essential to a mining industry including 

transportation, catering, courier, office staffing, afforestation, sanitation, taxi conveyance, vehicle 

maintenance etc. that generates self-employment and entrepreneurial opportunity for local 

people generating immense economic benefits. 

Community Skills Development: 

The local community will be benefitted from the training programmes that will be instituted by 

HZL to enable the community labor force to work for their livelihood/Self-growth.  

 HZL is already, through the CSR initiatives, providing various skills development opportunity 

through vocational training that would enable people become self-employed or 

entrepreneurs. Self-help group activities are also implemented to empower rural women and 

make them self-sufficient.  

 Assistance being provided to the village population for access to banking facility has helped 

further increase the access to cheaper funds and financial facilities.  

 Various health camps are being organized with distribution of essential medicines to improve 

the basic health of the village population in the vicinity of the project site. 

 Educational material, uniform and scholarship incentives are being distributed to the village 

school children to motivate them.  

 Zinc Football Academy: Nation level residential football academy with latest technology 

equipment& facility for developing the young talents. 

Impact on Public Utilities: 

The existing socio-economic profile shows that the villages in the Zawar Mines region have better 

public utility status than villages situated further away. Improvement in facilities is a result of 

overall economic development of the area. Some of the villages in core area also receive piped 

water supply from HZL. Some of the recreational facilities provided by HZL in the campus are also 

enjoyed by the adjacent villagers. The current trend will continue during future also. 

Improved Standard of Living: 

Employment opportunities created by the project and skill development activities carried out 

under CSR, will increase income of local community and therefore improve the overall standard of 

living in the area. 

Economic Exposure and Development: 

The proposed expansion would immensely influence the economic aspect of the society around 

the project and also the state and the nation through increased revenues. This will expose and 
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introduce the local population to factors of economic development including the banking system, 

financial services and credit and investment schemes.  

Impact on Civic Amenities 

There are ten schools (including one DAV School) in the Zawar campus. These schools also cater 

to a significant number of children from surrounding villages, thus providing improved 

educational facilities for the region. The current status will continue during future mining 

operations. 

Under CSR initiatives, HZL had sent 21 rural SC/ST community drop out girls for higher education in 

degree courses at Vedanta Post Graduate Ringus College at Ringus. Similarly, HZL also organized 

the Shiksha Sambal Project in 10 Govt. Schools for the weaker students of area the better 

education to the rural students benefitting more than 750 students every year. Educational 

material, uniform and scholarship incentives are being distributed to the village school children to 

motivate them. 

Population Growth 

Preference will be given to suitable local people in employment. Hence the project does not aim 

to contribute significantly in the population influx & only marginal population influx is designated 

for the proposed expansion project.  

4.5.7.2 ADVERSE SOCIAL IMPACTS 

Health Impacts: 

The project may trigger negative health impacts through increased dust &gases which might 

introduce respiratory illness for the workers involved in the underground mining operations. 

Inadequate ventilation can cause suffocation and dust related issues in the workers operation in 

the underground mines. Inadequate illumination in the underground mines may have adverse 

effect on the eye sight of the workers. 

Noise and Vibration: 

The process of mining will entail drilling, blasting, excavation, and transportation. These activities 

generate noise and vibration. The impact of noise and vibration due to drilling and blasting will be 

limited to the underground mines hence adverse effects on the population living around these 

areas is not anticipated. For the workers, can feel impacts from mining operations such as Noise 

induced Hearing loss, annoyance, fatigue & hypertension. The excessive vibration could lead to 

collapse of the structures. 

Safety, Potential Risks  

Potential Injuries occurs due to underground traffic where risk of collision persists due to limited 

movement space available. Other major risk of injuries such as due to failure of machineries, traffic 

related accidents, underground fire, fuel and hazardous chemical storage etc.  

Livelihood Change  



Expansion of Zawar Group of Underground Lead- Zinc Mines from 4.8 Million TPA to 6.5 Million TPA Ore Production with Total 

Excavation: 7.78 Million TPA including Waste rock 1.28 MTPA and Beneficiation from 4.8 Million TPA to 7.3 Million TPA within ML Area of 

3620 ha (ML No. 03/89) at Villages- Zawar, Kodiya Khet, Nayakheda, Rawa, Tidi, Udiyakheda, Barothi Bhaldia, Bara, Chanawada, Dhavadi 

Talai, Kanpur, Newa Talai, Padla, Parsad, Krishnapura, Singhatwara, Tehsil: Girwa and Sarada, District- Udaipur, Rajasthan by M/s 

Hindustan Zinc Ltd. 

 

Chapter 4 of Final EIA/EMP Report 

 

M/s Hindustan Zinc Limited                                                                         232                                                                                                      J.M. EnviroNet Pvt. Ltd. 

Due to the labor intensity of the mining sector, the project will attract the more able-bodied 

persons from the community which in turn will lead to low labour availability in other sectors of 

the economy including agricultural, labour-intensive jobs etc. 

Population Growth 

This project will not have any substantial impact on the population growth. The proposed 

expansion in the mining project will generate employment opportunities for the people of nearby 

villages rendering positive impact on the area on the whole. 

4.5.7.3 MITIGATION MEASURES 

Mitigating Health Impacts: 

As mentioned in 4.2.1, the incremental predicted value for various air pollutants will be restricted 

within the mining lease area and the impacts will be negligible on the nearby villages after 

implementation of all mitigation measures. Nevertheless, awareness programmes on health 

hazards have been conducted on a regular basis to create awareness amongst the employees as 

well as the local population. These activities will be continued in the future also. 

Health Care Facilities 

Zawar Mines has a fully equipped 28 bed hospital with modern therapeutic equipment, owned 

and maintained by HZL. The medical facilities are also available to outside patients on token 

charges basis. In addition, from time to time, HZL also organizes mass mobile medical camps, 

family planning camps, eye camps, surgical camps etc. in and around the mines area to enable 

villagers to avail medical facilities. This will be continued in the future also. 

Managing Loss of Livelihood and Income:  

In the mining activities, preference to the suitable land oustees & local people would be given for 

employment opportunities etc., in various sectors based on their capabilities. 

The Company will organize vocational training, entrepreneur development programmes including 

women members and will provide advice for starting suitable small-scale industry. HZL will 

encourage entrepreneurship by awarding services, contracts for activities such as canteens, 

vehicle hiring, maintenance of gardens, office services and cleanliness, courier services, and 

material supplies 

To cushion the local population against impacts of mine closure, adequate advance intimation will 

be given to employees and contractors to allow them to seek alternative opportunities. Skills 

development programmes will also be undertaken by HZL to ensure sustainable livelihood for 

people of the nearby areas.  

No loss of livelihood and income is envisaged as the mining operations do not require any 

additional land for enhancing to proposed production capacity to 6.5 Million TPA. 

4.5.7.4 IMPACT ON HUMAN SETTLEMENT 

 The total mining lease area is 3620 ha, Out of total mining lease area, 2082.09 ha is Non-Forest 

land and 1537.91 ha is Protected forest Land. 
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 No additional land will be required for creating infrastructure for enhancing to proposed 

production capacity to 6.5 Million TPA. 

 As no additional land will be required to be acquired from human settlements, there would be 

no issue of resettlement or rehabilitation.  

 There will not be any major change in the human settlement pattern at the Zawar Mines 

Township or surrounding villages due to influx of migrant population Impact on School and its 

mitigation. 

Protection Plan for Nearby Habitation 

Mining being underground, there is no such impact. Also, nearby villages and other features are 

far away from the surface infrastructures in the core zone. 

To protect the habitations near to the lease area from blasting and dust pollution, following 

measures will be taken into consideration during mining: 

 Controlled blasting will be adopted and optimum use of explosive energy will be made by 

optimizing explosive charge per hole and per delay. 

 NONEL and bottom hole initiation system will be used to control ground vibrations, noise & 

fly rocks.  

 Blasting will be carried out during day time only. 

 Regular vibration monitoring studies shall be carried out near habitation/ Buildings to evaluate 

the zone of influence and impact of blasting and to plan remedial measures. 

 Regular Ground Vibration will be monitored near habitation when mining activity takes place 

near the habituated areas. 

 Mining will be carried out as per the provisions outlined in mining plan approved by Indian 

Bureau of Mines (IBM) as well as by abiding to the guidelines of DGMS.  

 All measures will be adopted to control fugitive dust emission during mining operation and to 

ensure no impact on nearby habitats.  

Mitigative measures for the nearby habitation in compliance of Ministry’s O.M.  No.  Z-

11013/57/2014- IA. II (M) dated 29.10.2014:  

 Best Mining Practices shall be adopted for the given mining conditions.  

 Adequate number of check dams, retaining walls /structures. Garland drains and settling 

ponds will be provided in the mining area to arrest the wash-off with rain water in catchment 

area. 

 The natural water bodies and /or streams which are flowing in and around the village will not 

be disturbed.  

 In case of any water scarcity in the area, the Company will provide water to the villagers for 

their use under its CSR activity.  

 A provision for regular monitoring of water table in open dug wells located in village and by 

establishing Piezometer has been incorporated to ascertain the impact of mining over ground 

water table and to plan mitigative measures. 
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 We will ensure that the biological clock of the villagers is not disturbed by orienting the flood 

lights/ masks away from the village and keeping the noise levels within the prescribed limits 

for day and night hours so that it does not affect the health in villages located close to mining 

operations. Regular health surveillance will be undertaken. 

 For conducting blasting for mining operations, proper vibration studies shall be carried out 

well before approaching such habitats or other buildings to evaluate the zone of influence 

and impact of blasting on the neighbourhood. Within 500 meters of such sites vulnerable to 

blasting vibrations, avoidance of use of explosives and adoptions of alternative means for 

mineral extraction shall be practiced wherever practicable. Blasting will be done within the 

permissible distance from habitation as permitted by DGMS. 

 No mining operations will be carried out within 50 meters of public works such as public roads 

and buildings or inhabited sites  

 Main haulage road in the mine will be provided with permanent water sprinklers and other 

roads will be regularly wetted with water tankers fitted with sprinklers. Crusher and material 

transfer points will invariably be provided with Bag filters and or dry fogging system. Belt 

conveyors will be fully covered to avoid air borne dust. 

 It will be ensured that the productivity of agricultural crops is not affected due to mining 

operations. A study will be undertaken to assess the productivity of agricultural crops in 5 km 

radius from the ML boundary. An alliance with other Cement Plant will be constituted in the 

form of an Association and this will jointly take responsibility for securing such Crop Liability 

Policy in study area. 

 No road movement will be undertaken in existing village road network without appropriately 

increasing the carrying capacity of such roads. 

 Alteration or re-routing of foot paths, pagadandis, cart roads and village infrastructure /public 

utilities or roads will be avoided to the extent possible and in case such acquisition is 

inevitable, alternative arrangements shall be made first and then only the area acquired.  

 Socio economic development of the neighbourhood habitats has been planned based on the 

need-based survey and will be executed as per the recommendation of the plan. 

4.5.7.5 PUBLIC HEALTH IMPLICATION 

 It was observed that the predominant over all wind patterns for the study period was from 

West (W) direction that mean downwind direction is East.  

 Air quality modelling has been carried out & incremental value for PM10 is 1.82 µg/m3, PM2.5 is 

0.728 µg/m3 SO2 is 1.49 µg/m3 and for NO2 is 1.96 µg/m3 due to mining operations and 

beneficiation activities within the lease area.  

 CAAQMS have been installed at 3 locations as per wind direction with digital display of data in 

front of the main gate of the mine site 

 Water quality and level monitoring at mine site and villages  

 The Peak particle velocity monitoring will be done in mine site and for nearest habitation 
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 Plantations will be developed on 14.15 ha of land during the present proposal period (2021-

2025) with @ 11000 saplings/year.  

 Efforts had been made to improve the hygiene, sanitation, education and infrastructure of the 

nearby villagers. 

 Various health camps are being organized with distribution of essential medicines to improve 

the basic health of the village population in the vicinity of the project site. 

 Telemedicine services have been planned for the next quarter of plan period. 

 All the employees when inducted will be medically examined. Further, they will also be 

medically examined at periodical interval. 

4.5.7.6 IMPACT EVALUATION 

Impact significance is given in table below: 

Table: 4.20 

Impact Evaluation to determine the Significance (Socio economic Environment) 

Impact Evaluation 

Element 

Impact on socio economics due to the proposed expansion mining project 

Potential Effect/ 

Concern 

Improvements in socio economic conditions of the settlement falling within lease 

Characteristics of Impacts 

Nature  Positive Negative Neutral 

   

Type  Direct Indirect Cumulative 

   

Extent  Project Area Local Zonal Regional 

    

Duration  Short – term Long- term 

  

Intensity  Low Medium High 

   

Frequency Remote (R) Occasional (O) Periodic (P) Continuous (C) 

    

Significance of Impact 

Significance Insignificant Minor Moderate  Major  

    

4.5.8 IMPACT ON LOCAL TRANSPORT INFRASTRUCTURE 

About 21,667 TPD of Ore after excavation will be transported to Crusher (installed underground 

and at surface) and then to beneficiation mill (Located within mine lease area) and then to end 

users (Smelters) through road by 35 Tonne capacity trucks. 
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Traffic survey has been done for mine at the survey point marked on Transportation route map 

given below as figure 4.5. Details of the roads being used for transportation of Lead & Zinc 

Concentrates are given in the Table below: 

Table - 4.21 

Details of Traffic Survey point 

Survey point no. Stretches Coordinates  

1 Approach Road  

(Zawar Mine to NH-48) 
24°20'57.9"N 73°41'44.3"E 

Source: Field Survey 

 

Fig 4.8: Transportation Route Map



Expansion of Zawar Group of Underground Lead- Zinc Mines from 4.8 Million TPA to 6.5 Million TPA Ore Production with Total 

Excavation: 7.78 Million TPA including Waste rock 1.28 MTPA and Beneficiation from 4.8 Million TPA to 7.3 Million TPA within ML Area of 

3620 ha (ML No. 03/89) at Villages- Zawar, Kodiya Khet, Nayakheda, Rawa, Tidi, Udiyakheda, Barothi Bhaldia, Bara, Chanawada, Dhavadi 

Talai, Kanpur, Newa Talai, Padla, Parsad, Krishnapura, Singhatwara, Tehsil: Girwa and Sarada, District- Udaipur, Rajasthan by M/s 

Hindustan Zinc Ltd. 

 

Chapter 4 of Final EIA/EMP Report 

 

M/s Hindustan Zinc Limited                                                                         237                                                                                                      J.M. EnviroNet Pvt. Ltd. 

Traffic survey has been done for mine. Details are given in the Table below: 

Table 4.22 

No of Vehicles per day  

S. No.  Vehicle Type  
No. of 

Vehicle/day  

Passenger Car Unit 

(PCU) factor  

TOTAL NUMBER OF 

VEHICLE (PCU)/Day 

1. Cycle/ Motor Cycle /Scooter 288 0.5 144 

2. 
Passenger Car/Van/ Auto 

Rickshaw 
960 1.0 

960 

3. Tractors 840 1.5 1260 

4. Trucks/ Buses 2454 3.0 7362 

Total 4542 - 9780 

 
9726/24= 405.5PCU/Hr 

Average existing vehicle per hour is 190 which will be maximum 407.5 PCU/hr 
 

Table 4.23 

Existing Traffic Scenario & LOS for traffic survey point 

S. 

No 
ROAD 

V (VOLUME IN 

PCU/HR) 

RECOMMENDED SERVICE 

VOLUME (CAPACITY IN 

PCU/HR) 

Percentage of 

Utilization of 

Road 

LOS 

1 NH-48 405.5 1400 0.28 B 

*Recommended service volume for two-lane road as per IRC guidelines for the capacity of roads in rural areas (IRC: 

64-1990) 

The existing Level of NH-48 road Service is “B” i.e. Very Good. 

 
Capacity as per IRC: 106-1990, Page No: 11, Table-2 for Arterial Road/ Highways. 

V/C LOS Performance 

0.0  - 0.2 A Excellent 

0.2 - 0.4 B Very Good 

0.4 - 0.6 C Good / Average / Fair 

0.6 - 0.8 D Poor 

0.8 - 1.0 E Very Poor 

4.5.8.1 PROPOSED TRAFFIC DENSITY 

Table 4.24 

Traffic density 

S. No Particulars Existing Additional Proposed 

1. Capacity of mine Ore (Million TPA) 4.8 1.7 6.5 

2. Capacity of Mine Concentrates (Pb & Zn) (Million 

TPA) 

0.38 0.14 0.52 
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S. No Particulars Existing Additional Proposed 

3. No. of working days 350 350 3502 

4. Capacity of dumpers for Transportation of 

Concentrates (Tonnes) 

35 35 35 

5. Transportation of Concentrates (Tonnes per day) 1085.7 400 1485.7 

6. Working hours (for transportation) per day 24 24 24 

7. No. of trips (filled) 31 11 42 

8. No. of trips / day (to & from) 62 22 84 

9. Frequency of dumpers/trucks deployed/hour 3 1 4 

10. Increase in PCU’s per hour 9 3 12 

Table 4.25 

  

ROAD 
Increases 

PCU’s 

V (VOLUME IN 

PCU/HR) 

RECOMMENDED SERVICE 

VOLUME (PCU/HR) 

Percentage 

of Utilization 
LOS 

NH-48 405.5+12 417.5 1400 0.3 B 

*DSV in PCU per day/total no. of hours. 

4.5.8.2 CONCLUSION 

The LOS value for the traffic survey conducted for Public Road is for the present traffic scenario & 

it indicates that comfort & convenience is fair but declines noticeably after this point of LOS. For 

future scenario, following points have been considered for calculations: 

About 17,809 TPD of Ore after excavation will be transported to Crusher (installed underground 

and at surface) and then to beneficiation mill (Located within mine lease area). The concentrates 

(1,424.6 TPD) are transported to end users (Smelters) through road by 35 Tonne capacity trucks. 

The ratio of Lead-Zinc supply to these units will vary based on the requirement but not exceeding 

the 6.5 million TPA. However, to consider the worst-case scenario, impact on existing roads has 

been calculated for peak production capacity. It is seen that percentage of utilization of road will 

increase from 28 % to 30%. From the findings, it is observed that the existing road network will be 

adequate to accommodate the additional traffic load and complied with IRC guidelines. Company 

will maintain the transportation route.  

4.5.8.3 MITIGATION MEASURES FOR TRANSPORTATION 

Necessary mitigation measures will be adopted. The same are given as under:  

 Prevention of spillage of material by engaging covered tippers.  

 Vehicle with valid PUC will be used for transportation. 

 Overloading of the material will be avoided. 

 Vehicular emission will be kept under control. 

 Regular maintenance of HEMMs & transportation vehicles will be carried out. 

 Regular monitoring of the emission levels. 
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 Regular water spraying on the haul roads to suppress the fugitive dust emissions. 

 Personal protective equipment provided to all workers.  

 Training will be given to all drivers about safe and environment friendly driving. 

4.5.8.4 IMPACT EVALUATION 

Table: 4.26 

 Impact Evaluations for Transportation Infrastructure 

Impact Evaluation 

Element 

Impact on transportation infrastructure due to the expansion of the mining 

project 

Potential Effect/ Concern  

Characteristics of Impacts 

Nature Positive Negative Neutral 

   

Type Direct Indirect Cumulative 

   

Extent Project Area Local Zonal Regional 

    

Duration Short – term Long- term 

  

Intensity Low Medium High 

   

Frequency Remote (R) Occasional (O) Periodic (P) Continuous (C) 

    

Significance of Impact 

Significance Insignificant Minor Moderate  Major  

    

4.5.9 IMPACT ON BIOLOGICAL ENVIRONMENT 

Habitat loss, degradation, and fragmentation are important causes of known species-population 

extinctions. The main cause of degradation and depletion of forests and wildlife are the human 

activity (anthropogenic pressure). Population explosion, over exploitation of forest resources, 

urbanization, unscientific management, encroachment of forest land, illicit felling, lack of 

regeneration of forests and outdated laws are major factors responsible for the degradation and 

depletion of forests. Details are given in the follow up points. 

As per final Notification of Jaisamand Wildlife sanctuary published on 06.08.2020, ESZ is about 

3.180 km and Sanctuary is about 10.80 km from the mine site. Certificate for the same has been 

obtained from Deputy Conservator of Forest (Wildlife) vide letter No F 9(10 km-469) 

survey/DCF/WL/2023-24/6405 dated 14.08.2023. Copy of the same is enclosed as Annexure 10 (a) 

with this Final EIA/EMP Report. 
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4.5.9.1 IMPACT ON FLORA 

No adverse impact is envisaged on the existing flora, as there will be no deforestation by mining 

operation. There are herbs and shrubs and few scattered trees within ML area. 

Greenbelt/plantation area shall be developed in 7.5 m safety barrier all around the ML and within 

mine lease area. The greenbelt and plantation development will eventually attract micro fauna, 

birds etc. in the area which will also have positive impact. Support will be taken from local forest 

and agricultural departments in selection of species of plants so that green coverage could 

improve fast. 

4.5.9.2 IMPACT ON FAUNA 

 As per final Notification of Jaisamand Wildlife sanctuary published on 06.08.2020, ESZ is about 

3.180 km and Sanctuary is about 10.80 km from the mine site. Certificate for the same has been 

obtained from Deputy Conservator of Forest (Wildlife) vide letter No F 9(10 km-469) 

survey/DCF/WL/2023-24/6405 dated 14.08.2023. Copy of the same is enclosed as Annexure 10 (a) 

with this Final EIA/EMP Report. 

No existence of National Parks, Sanctuaries, Biosphere Reserves, Wildlife Corridors, Tiger / 

Elephant reserves (existing as well as proposed) within 10 km radius from Zawar Lead Zinc 

Underground Mine has been obtained from Deputy Conservator of Forest (Wildlife) Udaipur vide 

letter no. F.9(10) (10 km - 469) Survey/DCF/WL/2023-24/6405 dated 14.08.2023 and the same has 

been enclosed as Annexure - 10 (a) along with this Final EIA/EMP Report.   

Seven Schedule - I species were found during the field survey. Wildlife conservation has been 

approved by CWLW  vide letter no. F 11 (300)/CWLW/ 2022-23/174 dated 21.03.2023.The copy of the 

same along with Approved Wlidlife Conservation Plan is enclosed as Annexure 10 (b)  along with 

this Final EIA/EMP Report. 

 Out of 3620 ha, 2082.09 Ha is non forest land and 1537.91 ha is forest land. Clearance for 

diversification of forest land was granted by MoEF for the Forest area of 1537.91 Ha including 

114.94 Ha for surface use has been taken from MoEFCC, GOI vide letter no. F.No. 8-1/97-FC Dated 

15/16.06.1998. Renewal for the forest diversion was granted vide F. No. 8 1/1997-FC Dated 

23.01.2015. Copy of same is enclosed as Annexure 5 (a) & (b) respectively with this Final EIA/EMP 

Report.  

 Proper Environment mitigation measures are being/will be adopted; As underground mining takes 

place, mining is/will not cause any adverse impact on existing wildlife.  

 However, adequate measures for keeping noise level well within permissible limit will be taken to 

prevent disturbance to wild life. Mine lease area will be fenced for preventing the entry of wildlife 

into the mine area. 

Measures for Minimizing Impact on Fauna 

The following measures will be adopted to minimize the impact of mining on faunal environment 

of the area. 
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 Measures will be taken and environment management plan will be implemented to curb 

pollution of air, water, land and noise environment.  

 Plantation helps in creating habitats for local faunal species and to create better environment 

for various fauna.  

 Creating and developing awareness for nature and wildlife in the nearby villages. 

 

4.5.9.3 QUANTIFICATION OF IMPACT ON BIOLOGICAL ENVIRONMENT VS. MITIGATION MATRIX 

  S. No. Parameters Impact Mitigation 

1.  Direct Impact • Loss of woodlands, low-lying 

grasslands/fallow fields and 

agricultural lands; 

• Damage to various habitats including 

fishponds and marshes; 

• Fragmentation of habitats. 

• Landscape connectivity disruption due 

to site fencing prevents movement of 

larger & middle-sized mammals 

• Dust deposition on vegetation; noise 

and other disturbance to birds and 

other wild animals.  

• This is the existing mining lease 

area  

• No loss of habitat, No habitat 

was observed in study area. 

• The 10 km radius study area 

(buffer area) has 14 PF and 9 RF. 

• However, the Buffer area is 

thickly populated.  

2.  Indirect Impact • Occurs as a result of the activity, i.e. all 

the potential impacts that do not 

manifest immediately with the activity 

or which occur at a different place as a 

result of the activity,  

• Example: Invasion of alien weed 

species. 

• Vegetation damage due to industrial 

pollutants may have secondary effects 

on associated fauna like insects & 

birds.   

• Native plants species as per CPCB 

guidelines, APTI and as per Bio- 

geographic zones of India has 

been/will be selected in greenbelt 

and plantation programme.  

• No exotic species will be used. 

• Fugitive emission, noise 

generation will be minimized at 

maximum level for the control of 

adverse impact on insects & 

birds, which are better 

pollinators in our Ecosystem. No 

effluent waste water being 

generated during mining activity. 

3.  Cumulative 

Impact 

Result from the incremental impact of 

the activity when added to the impacts of 

other activities 

• It may occur from the collective 

After implementation of project, 

we will control the fugitive 

emission at dust prone area at 

maximum level by water 
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impacts of individual minor activities 

over a period of time and may include 

both direct & indirect impacts. 

Example: Impact of SO2, NOX& Ozone 

(secondary pollutant) will be generated 

from Diesel Operated Vehicle HEMM’s 

like excavator, dumper, loader & other 

vehicles in combination on agricultural 

productivity / vegetation near Mine site. 

sprinkling, greenbelt on 7.5 m 

periphery and gaseous emission 

from transportation activity will 

be controlled by regular 

maintenance of HEMM with 

silencers, PUC certificates etc., so 

that pollutant cannot disperse on 

nearby agricultural field/ nearby 

vegetation. 

4.  Development 

and Operation 

Stage Impact 

Activities like excavation, site formation; 

dumping/transportation, spoil, 

construction of riprap protected 

embankments, trampling, etc. 

• Permanent Loss of Habitat: 

Fragmentation: Habitats isolated in 

patches due to project location.  

• Increased Fragmentation: Habitats 

isolated in patches due to project 

location. 

• Habitat damage: Habitats damaged 

due to loss and disturbance of plant 

communities and listed plant species 

& invasion of alien species. 

• Industrial Pollutants: Dust, Particulate 

Matter (PM10 & PM2) & gases 

generated during construction may 

affect human beings, plants, animals & 

habitats nearby. 

• Disturbance to Wildlife: Noise / 

blasting operations during 

construction and disturbance by 

construction workers may impact 

sensitive animal species.   

The severity of disturbance depends on:  

Intensity, duration & frequency, distance 

from the source; the sensitivity of 

affected species; and Availability of 

alternative habitats nearby.  

 Soil Erosion: Soil disturbance & loss 

• No habitat will be fragmented 

from the project activity. 

• No loss of plant communities and 

no planting of exotic species, 

only indigenous plants species 

will be planted. 

• Properly maintained HEMM and 

vehicles having Pollution under 

Control (PUC) certificate will be 

deployed during the project to 

restrict the exhaust emission. 

Fugitive dust emission will be 

prevented by water sprinkling on 

roads and mining site. 

 rock breaker will be used. 

• Greenbelt will be developed 

around the mine boundary for 

effective green barrier. 

• No water body parameter will be 

disturbed due to mining activity  
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of vegetation cover, through surface 

runoff & wind, causing siltation of 

drainage channels & loss of wetland 

habitats/low-lying grass/fallow lands.  

Silt deposition in water bodies & 

associated wetlands leading to  

Increased turbidity (reduced light 

penetration) & eutrophication leading 

to loss of Aquatic / wetland 

macrophytes.          

 Oxygen depletion & impoverishment 

of fish and other aquatic animals. 

4.5.9.4 MEASURES FOR IMPROVING BIOLOGICAL ENVIRONMENT & FOREST  

Greenbelt development programme has been designed for preventing the soil erosion, improving 

the greenery and aesthetic beauty of the area. Plantation is being/will be done in consultation 

with DFO. While selection of species, care will be taken so as the developed greenbelt/plantation 

will remain useful for habitations. Greenbelt development and plantation is necessary: 

 Groundcovers reduce runoff velocity and filter out suspended soil particles during storms  

 Shrub and tree roots provide a restraining web that increases soil cohesion and stabilizes soil, 

 Landscaping and providing shelter,  

 Improvement in aesthetic environment of site, 

4.5.9.5 GREENBELT DEVELOPMENT AND PLANTATION PROGRAMME 

Greenbelt development programme has been designed for preventing the soil erosion, improving 

the greenery and aesthetic beauty of the area. Plantation will be done in consultation ofDFO. 

While selection of species, care will be taken so as the developed greenbelt/plantation will remain 

useful for habitations. Greenbelt development and plantation is necessary: 

 Groundcovers reduce runoff velocity and filter out suspended soil particles during storms  

 Shrub and tree roots provide a restraining web that increases soil cohesion and stabilizes soil, 

 Provide stabilization to slopes of the tailing dumps,  

 Landscaping and providing shelter,  

 Improvement in aesthetic environment of site, 

 Air purification by generation of oxygen  

 Allowing PM to settle on the leaves and to attenuate noise generated by movement of 

vehicles and other machinery. 

 Live plant foliage reduces the impact of rainfall and increase the absorptive capacity of the 

soil 

4.5.9.6 GENERAL GUIDELINES FOR GREEN BELT DEVELOPMENT 
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i. Native plant species will be planted in consultation with DFO the Forest department. 

ii. Trees growing up to 5 m or more in height with large canopy cover & leaf area will be planted 

around the installation mine. 

iii. Plantation of trees will be done along in the safety barriers along Nala and mine lease.  

iv. Since tree trunks are normally devoid of foliage (up to 3 m), it is appropriate to have 

shrubbery in form of such trees to give coverage to trunk portion of these trees. 

v. Fast growing trees with thick perennial foliage will be grown, as it takes many years for trees 

to grow to their full height. 

vi. In order to facilitate the proper growth of vegetation, limited measures involving preparation 

of seedbed with suitable amount of fertilizers and treatment with mulches will be taken. The 

topsoil will be used for green belt development / plantation. 

Vegetation covers in and around the mine workings generally helps in: 

 Control of dust. 

 Reducing noise. 

 Stabilizing erodible slopes to minimize pollution. 

 Ground water re-charging 

 Enhancement of aesthetic value. 

For re-vegetation, the plants and saplings suitable for the existing soils and site conditions willbe 

considered. It is recommended to plant fast growing local species, which can adapt to the local 

climate.HZL will raise plantation all along the lease periphery, rehabilitated tailing area and within 

lease area etc. 

The following characteristics have been taken into consideration while selecting plant species for 

green belt development and tree plantation. 

I. Local, indigenous and drought resistant species. 

II. Fast growing and tall trees. 

III. Perennial and evergreen. 

IV. Thick canopy cover. 

V. Stratified layers of Plantation to prevent lateral pollution dispersion. 

VI. The trees will be selected so as to maintain regional ecological balance and to conform to soil 

and hydrological conditions.  

VII. Plantation will be done as per guidelines. 

 During the conceptual period, 276.52ha of land utilized through mining/industrial use. All the 

disturbed area will be diverted for plantation.   

 Replacement of sapling (replanting) required whenever mortality occurs or any damage 

occurs due to any natural or cattle activity in the plantation during growth stage.  

4.5.9.7 GREENBELT DEVELOPMENT AND PLANTATION PLAN 

Till date, 170.85 ha has been covered under plantation in including rehabilitated areas, around 

beneficiation plant, on matured tailing dam, roads and social a forestry. 

TABLE: 4.27 
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PLANTATION/GREENBELT TILL DATE 

S. No. Particulars Existing Proposed Total 

1 Acquired Area (ha) 483.23 68.95 552.18 

2 Area under plantation (ha) 170.85 14.15 185 

3 % Area > 33% 

Plantation will be carried out progressively in the area as below:  

Year Nos of Plantation Area 

1st Year 11,000 2.15 ha + gap filling 

2nd Year 11,000 3 ha + gap filling 

3rd Year 11,000 3 ha + gap filling 

4th Year 11,000 3 ha + gap filling 

5th Year 11,000 3 ha + gap filling 

Fruits bearing and native plants will be planted including Jamun, Mango, Sitafal, Guava, Goonda, 

Imli, Neem, Kachnar, Shisham, Palash, Amaltas, Gulmohar, Peltoforum, Pipal etc 

Over last 6 years, carried out plantation in 100 ha under RDF-1 and 200 ha under RDF-2 with the 

support of forest department in nearby area in mine lease. 

  
Balaria Mines Zawarmala Mines 

  
Mochia Mines Rock Garden 
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Plantation Done this year around TSF  

 Figure 4.9: Existing Plantation in the mining lease area 

 A total of 14.15 ha land has been taken up for plantation purpose for the proposal period 

(2021-2025) 

 At post operational Stage, Total 356.63 ha area will be covered under greenbelt and 

plantation. 

 The trees will be planted @ 11000 saplings/year. 

4.5.9.8 SPECIES SELECTION FOR PLANTATION/GREEN BELT DEVELOPMENT 

The plants and saplings suitable for the existing soil and site conditions will be considered.  

Preference will be given for fast growing local plant species, which can adapt to the local climate. 

Indigenous & fruit bearing species is being/will be planted by HZL in consultation with local forest 

department. Fruit Trees: Ber (Ziziphus mauritiana), Jamun (Syzygiumcumini), Mango (Magnifera 

indica), Sitafal (Annona squamosa), Amrood (Psidium guajava), Drumstick (Moringa oleifera), 

Pomegranate (Punicagranatum) 

Native Species: Neem (Azadirachta Indica), Kachnar (Bauhinia varigata), Shisham (Dalbergia sisso), 

Palash (Butea monosperma), Amaltas (Cassia fistula) etc. 

4.5.9.9 BUDGET FOR GREENBELT AND PLANTATION 

About Rs.5.0 Crore, along with recurring cost of Rs. 0.14 Crore, are proposed as cost for 

development of plantation/greenbelt over 14.15 Ha including cost for sapling, fertilizers, tree 

guard, tool stackers and maintenance etc. The area designated for each year shall be planted with 

trees and shrubs @ 11000 Plants. 

4.5.9.10 IMPACT EVALUATION  

Table: 4.28 

 Impact Evaluation for Biological Resources 

Impact Evaluation 

Element 

change in the biological resources of the area due to infrastructure development 

&Beneficiation activities and generation of emissions. 

Potential Effect/ 

Concern 

Loss of habitat, Impact on health of biological receptors due to area and line sources of 

air emissions including fugitive dust emissions during mine operation activities  

Characteristics of Impacts 
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Nature   Positive Negative Neutral 

   

Type Direct Indirect Cumulative 

   

Extent Project Area Local Zonal Regional 

    

Duration Short – term Long- term 

  

Intensity Low Medium High 

   

Frequency Remote (R) Occasional (O) Periodic (P) Continuous (C) 

    

Significance of Impact 

Significance Insignificant Minor Moderate  Major  

    

4.5.9.11 MEASURES/TECHNOLOGY FOR PREVENTION OF ILLEGAL MINING AND PILFERAGE OF MINERAL 

 Till date no illegal mining has been done in our mine lease area and the same is also not 

anticipated. However, below mitigation measures are adopted for prevention of illegal mining 

and pilferage of mineral which are as follows: 

 Mining will be done as per the proposal in mining plan approved by Indian Bureau of Mines. 

 Mining operation will commence only after getting all requisite statutory clearances.  

 Mine boundary will be fenced by barbed fence/ earthen berms; wherever required. 

 Deployment of adequate number of Security guards at all the prominent / critical locations to 

monitor any illegal activity in mining area. 

 Frequent and regular patrolling will be conducted by Security Supervisors deployed by the 

company.  

 Sealing of likely illegal mining spots, if any.  

 CCTV camera will be installed at strategic locations for strict surveillance purpose. 

 Training of existing security personnel, refresher training and basic training to new recruits in 

security discipline will be arranged for strengthening the security set up.  

 Horizontal movement of executives with aptitude for security work and inducting qualified 

security personnel at junior, middle and senior levels. 

 Entry/exit points will be manned by establishing proper check posts and barrier where all 

vehicles are physically checked.  

 Surprise checks/raids will be conducted by flying squads of security department of company. 

 Regular monitoring of land use as per MoEF&CC guidelines. 

4.5.9.12 TARGET FOR ACTIVITIES AWARENESS CAMPAIGN FOR ENVIRONMENTAL ISSUES 
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  Awareness program on various environment topics are/ will be conducted: 

 Celebration of various environment days including World Environment Day, Earth Day, 

Biodiversity Day etc 

 Training programs on various environment themes including waste management training to 

waste handlers and workers, environmental rules and regulations to employees 

 Basic awareness training for all persons on water conservation, energy conservation, and 

climate change awareness 

4.5.10 OCCUPATIONAL HEALTH AND SAFETY  

Occupational health and safety (OHS) is a multidisciplinary field concerned with the safety, health 

and welfare of people at work. The goal of occupational safety and health programs includes 

fostering a safe and healthy work environment. OHS may also protect co-workers, family 

members, employers, customers, and many others who might be affected by the workplace 

environment.  

Occupational Health & Safety is based on the following three aspects: - 

 Hazard identification 

 Risk assessment 

 Determination of applicable controls 

A Hazard Identification and Risk Assessment (HIRA)is a systematic way to identify and analyze 

hazards to determine their scope, impact and the vulnerability of the built environment to such 

hazards and its purpose is to ensure that there is a formal process for hazard identification, risk 

assessment and control to effectively manage hazards that may occur within the workplaces. 

Details regarding occupational health hazards as well as mitigation measures have been discussed 

as under. 

4.5.10.1 OCCUPATIONAL HEALTH AND RELATED DISEASE 

4.5.10.1.1 IMPLEMENTATION OF OCCUPATIONAL HEALTH AND SAFETY MEASURES 

Occupational Health and Safety measures result in improving the conditions under which workers 

are employed. It improves not only their physical efficiency but also provides protection to their 

life. HZL will adopt the following safety measures. 

Table: 4.29 

 Hazard Identification and its Mitigation Measures 

Possible Hazards Likely Impacts Mitigation Measures 

Dust Emission Respiratory illness  Wet drilling for effective dust suppression. 

 Adequate ventilation in all areas. 

 Regular water sprinkling on haul roads 

 Water spraying arrangement during mucking at drawl 

cross-cuts. 
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 Prohibiting entry of persons till dust & blasting fumes 

gets cleared/ suppressed 

 Use of suitable PPE by Mine workers 

 Separate u/g crusher circuit from mine air circuit 

Noise Noise Induced Hearing 

Loss (NIHL), annoyance, 

fatigue & hypertension 

 State-of-art mining & beneficiation equipments. 

 Maintenance as per OEM schedule & standards 

 Air condition, sound-proof cabins 

 Regular monitoring of noise emissions.  

 Use of suitable PPE by all persons 

Inadequate 

ventilation 

Dust related issues, 

Suffocation, Fatigue, 

Respiratory illnesses 

 Adequate ventilation is maintained as per DGMS 

guidelines. 

 Ensuring flow through ventilation in stoping& forcing 

ventilation in development headings. 

 Assessment & simulation of ventilation requirement 

through Ventsim. 

 Monitoring of exhaust emissions of diesel equipment. 

Inadequate 

Illumination 

 

Eye strains and adverse 

effect on eye sight;  

 

 Ensuring ventilation to prevent dusty environment 

 Ensuring & monitoring adequate lighting in all working 

areas as per standards 

 LED/ Xenon lights on all underground equipments. 

Underground 

traffic  

 

Risk of collision,  

 

 Proximity sensors installed to avoid man-machine 

interaction 

 Rear view cameras to prevent collision. 

 Only authorised persons operate the equipment.  

 Underground workings are maintained in good 

condition. 

Surface traffic Injuries 

 

 Road worthiness of all transport vehicles is tested and 

certified periodically. 

 Experienced and licensed drivers are employed at site. 

 Proper signage & speed barriers as per requirement.  

 Appropriate illumination & convex mirror on blind turns 

 Adherence to traffic routes & traffic rules.  

Safety risk 

associated with 

failure of 

machineries/ 

equipment 

Injuries 

 

 Only DGMS approved vehicles are used. 

 All equipment are maintained as per OEM schedule & 

standards 

 Moving parts are suitably guarded  

 PPEs & proper tools are provided to all employees 
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  Reporting of all incidents and learnings are propagated 

to all employees  

Underground fire  

 

Suffocation, Burn Injuries  

 

 All mobile equipment is equipped with auto fire 

suppression & manual fire extinguishers. 

 All the workings are connected with two outlets, fresh 

air base/ refuge chamber and escape route marked. 

 Mandatory use of self-rescuer. 

 Emergency response plan is in place. 

 Mock drills are carried out to check the effectiveness. 

 Stationery equipment, substations, pump stations are 

provided with sufficient number of fire extinguishers. 

 Rescue Trained Persons form the integral part of the 

operations team. 

 Availability of fire tender  

Safety risks 

pertaining to fuel 

& hazardous 

chemical storage 

 

Injuries, skin diseases, fire 

& poisoning  

 

 Storage & handling of HSD is done as per the provisions 

of PESO 

 Fire hydrant system installed in Mill and surface 

structures 

 Material Safety Data Sheet (MSDS) for hazardous 

chemicals are being maintained and followed 

 Strict prohibition of smoking & mobile phones usage in 

fuel & hazardous chemical storage area 

 Only authorized entry in hazardous chemical storage 

area 

 Eye wash and emergency shower are provided. 

 Signage in hazardous and risky areas 

4.5.10.2 PRE-PLACEMENT& PERIODICAL MEDICAL EXAMINATION SCHEDULE 

Ideally, the pre-employment medical examination (also referred to as a pre-placement 

examination) strives to place and maintain employees in an occupational environment adapted to 

their physiological and psychological capacities. The goal of the pre-employment examination is to 

determine whether an individual is fit to perform his or her job without risk to himself or others 

and also to record medical history of the person in case employed. This is also conceptualized 

within the practice of occupational medicine – it is assumed that the examiner is required to have 

detailed knowledge of both working and health conditions.  

Parameters to be monitored: 
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New employees will be thoroughly medically examined under initial medical examination and 

thereafter during continuation of employment; the periodic medical examination will be done 

suggested by DGMS. The medical examination includes the following parameters -  

 Height, weight, body mass index (BMI) 

 Cardiovascular examination (heart check, blood pressure, pulse) 

 Full musculoskeletal examination including comprehensive range of movement 

 Central nervous system examination 

 Examination for hernia and other abdominal abnormalities 

 Urine examination for diabetes or kidney / bladder disorders 

 Respiratory examination 

 Vision assessment including color blindness 

 Medical fitness to work in mines 

 Medical examination of drivers 

 Drug and alcohol testing  

 Spirometry - (Lung Function Test) 

 Audiometry (Hearing Test) 

 Urine testing 

 Vision tests, color vision 

 ECG 

 CXR (Chest Radiograph) 

 Blood glucose 

 Blood lead level 

 Strength and mobility screening 

Further, Regular Awareness campaign amongst stuff/ working about AIDS/ Dengue/Malaria will be 

done, Ambulance and First Aid facility is being provided on a regular basis.  

The medical records of the employees will be maintained. Under initial induction, the workers will 

be given training related to all safety and health aspects pertaining to their vocation and 

thereafter, special training courses/ awareness programme for Malaria eradication, STDs and 

health effects on exposure to mineral dust will be organized regularly for employed persons as 

well as for nearby villagers. Refresher training will also be arranged as per statutes. 

Recommendations & Remedial Measures  

• Hazard Identification and Risk Assessment at work place. 

• Ergonomic aspects taken care during equipment procurement. 

• Imparting health awareness through camps/ campaigns/ trainings & medical checkups. 

• Maintaining Environmental & Industrial Hygiene Standards. 

• Focused programs to educate society for healthy living 

• Infrastructure facilities for sanitation & safe drinking water supply. 

• Health Camps for people & live-stock 
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Frequency of Medical Examination 

a. Pre-Placement Medical examination: Prior to joining  

b. Periodical Medical examination:  

Schedule of Public Health Check 

Activity Frequency 

Regular Health Camp for community includes  

• Awareness on Health habits & sanitation 

• Nutritional knowledge 

• Education on protection & prevention of Public Health Risks & Wide Spread Diseases 

Quarterly 

 

Organizing HIV & AIDS awareness Half Yearly 

Mega Health camp Yearly 

Budget for implementation of Occupational Health & safety measures & medical examination has 

been given in the following table: 

 

Table: 4.30 

Budget for Occupational Health & Safety measures  

Particulars UoM 
2021-

22 

2022-

23 

2023-

24 

2024-

25 

2025-

26 

2026-

27 

2027-

28 

2028-

29 

2029-

30 

IME Budget @ 

1100 per person 
Rs. (in lakh) 1.1 5.5 3.85 1.1 1.1 1.1 1.1 1.1 1.1 

New Joinees Nos. 100 500 350 100 100 100 100 100 100 

PME Budget @ 

1100 per person 
Rs. (in lakh) 7.7 9.13 9.13 9.13 9.13 9.13 9.13 9.13 9.13 

PME Checkups Nos. 700 830 830 830 830 830 830 830 830 

PPEs @ Rs.6000 

per person 
Rs. (in lakh) 204 234 249 249 249 249 249 249 249 

Working 

Population 
Nos. 3400 3900 4150 4150 4150 4150 4150 4150 4150 

Occupational 

Hygiene (Covid-19, 

Sanitation and 

Housekeeping) 

Rs. (in lakh) 20 20 20 20 20 20 20 20 20 

Training, 

awareness and 

visual display 

Rs. (in lakh) 25 25 25 25 25 25 25 25 25 

Ambulances, Fire 

extinguisher and 

rescue 

Rs. (in lakh) 20 20 20 20 20 20 20 20 20 
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management 

Total Rs. (in lakh) 277.8 313.63 326.98 324.23 324.23 324.23 324.23 324.23 324.23 

4.5.11 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF ENVIRONMENTAL COMPONENTS 

Irreversible commitment of environmental components for the proposed expansion in mining 

project will include Land use, topography, geology, soil. There will be no irretrievable commitment 

of environmental components for the said project.  

4.5.12 CONCLUSION 

As discussed above, it is safe to say that the project will not cause any significant impact on the 

environment of the area, as adequate preventive measures will be adopted to contain various 

pollutants generated due to the proposed expansion project within permissible limits. 

Development of Greenbelt/Plantation around the mining lease will minimize the environment 

pollution and improve the overall aesthetic beauty.  
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CHAPTER - 5 

ANALYSIS OF ALTERNATIVES (TECHNOLOGY & SITE) 

5.1 GENERAL 

Analysis of alternative site helps in selection of best possible site for the project. On one hand it 

helps to closeness to the existing infrastructure and on other hand it also helps to minimize the 

impact of project on environment. 

Site for Mining lease is selected on the basis of occurrence of mineral for suitable end use. 

Occurrence of mineral is site specific in nature and it is proved after necessary survey, prospecting 

and detailed exploration and after duly obtaining statutory prospecting license and clearances and 

therefore alternative site analysis after grant of mining lease is not applicable for such projects 

Comparison of alternatives of technology helps to determine the best method of achieving the 

project objectives with minimum environmental impacts or indicates the most environment friendly 

and cost-effective options. Every mine needs to be planned in a way that the mineral is extracted 

to the maximum extent without causing severe irreversible environmental damages. 

5.2 ANALYSIS OF SITE 

 M/s. Hindustan Zinc has Proposed Expansion of Zawar Group of Underground Lead- Zinc Mines from 

4.8 Million TPA to 6.5 Million TPA Ore Production with Total Excavation: 7.78 Million TPA including 

Waste rock 1.28 MTPA and Beneficiation from 4.8 Million TPA to 7.3 Million TPA within ML Area of 

3620 ha at Villages- Zawar, Tehsil: Girwa and Sarada, District- Udaipur, Rajasthan.  

 Dept. of Mines & Geology, Govt. of Rajasthan extended the lease validity till 31.03.2030 as per 

Section 8A (5) of MMRD (Amendment) Ordinance 2015 vide letter no. Kh/Udai/CC-

3/Pr/Sarada/323/08/3856 dated 26.02.2015. 

From the nature & extent of the deposit and exploration done in the deposit, adequate reserves of 

required quality have been proved with adequate degree of reliability. Therefore, the expansion 

project will continue in the existing site.    

5.3 ANALYSIS OF TECHNOLOGY 

Mining operation is being/will be carried out in the Underground Mine with sub level open stoping 

method, utilizing machines in conjunction with drilling & blasting, crushing and winding/hoisting. 

Loading is being done by LHD/LPDT.  

The sequence of stoping involves creation of wide stopes leaving wide pillars in between two stope 

panels. The stopes are planned to be extracted in primary-secondary sequences. Each sublevel is 

extracted by blast holes drilled in trough fashion from the bottom. After the primary stope 

extraction, they will be backfilled with cemented paste backfill. The secondary stopes will be 

extracted after the extraction and back filling of adjacent primary stopes. 

Presently, Primary crushers are installed in underground mine locations except Baroi & Mochia-

Balaria Portal where it is installed on surface. Ore from all the four mines is transported to 

centralized beneficiation plants, either through belt conveyor system or by road through surface 
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trucks (15T-35T capacity), where it is temporarily stacked in designated stockpiles namely Mochia, 

Balaria & mill 2 stockpiles.  

The ore is fed up in the secondary crusher installed in the beneficiation plant and crushed ore is the 

sent to the Ball mill with the help of disc & belt feeders, for wet grinding, by using High chrome 

grinding media of size 80 mm. These ball mills run in close circuit with hydro cyclones. Lead- Zinc 

concentrate is obtained after processing through flotation, thickening and filtration section of the 

beneficiation plant. The concentrates so produced are sent to respective smelters through road 

transport. 

5.4 CONCLUSION 

The expansion will be carried out in the existing mining lease area. The mineral mined at this mine 

will be used for the manufacture of lead and zinc at the Smelter plant. No change in use of mineral 

or mining process is envisaged. Sub level open stoping (Longitudinal & Transverse) method of 

underground mining, Beneficiation process and transportation by conveyor belt/trucks is adopted. 

No Change in site and technology is envisaged. 
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CHAPTER - 6 

ENVIRONMENTAL MONITORING PROGRAMME 

6.1 INTRODUCTION 

 Post Project Monitoring is an essential part to check the impact of project related activity. Hence 

monitoring of various environmental parameters will be carried out on a regular basis to ascertain 

the following: 

 Status of Pollution within the mine site and in its vicinity. 

 Generate data for predictive or corrective purpose in respect of pollution.  

 Examine the efficiency of pollution control system adopted at the site. 

 To assess environmental impacts. 

 Monitoring is being /will be carried out at the site as per the norms of CPCB.  

Environmental Monitoring Programme will be conducted for various environmental components as 

per conditions stipulated in Environmental Clearance Letter issued by MoEFCC & Consent to 

Operate issued by SPCB.  

 Six monthly compliance reports will be submitted every year to Regional Office by 1st of June & 1st 

of December. Quarterly compliance Report for conditions stipulated in Consent to Operate will be 

submitted to SPCB on regular basis.  

6.2 FORMATION OF ENVIRONMENTAL MANAGEMENT CELL (EMC) 

 In order to maintain the environmental quality within the standards, regular monitoring of various 

environmental components is necessary. M/s. Hindustan Zinc Ltd. (HZL) has an Environmental 

Management Cell (EMC) for environmental monitoring and control. The EMC team takes care of 

pollution monitoring aspects and implementation of control measures. 

 A group of qualified and efficient engineers with technicians are deputed for maintenance, up 

keeping and monitoring the pollution control equipment, to keep them in working at the best of 

their efficiencies. The Oraganizational structure of EMC is given in Chapter – 10 of this Final EIA/EMP 

Report. 

6.2.1 RESPONSIBILITIES OF EMC  

The responsibilities of the EMC include the following:  

 Obtaining Consents and authorizations from the respective SPCBs.  

 Regular environmental monitoring.  

 Analysis of environment data, reports preparation and submission of reports to statutory 

authorities, corporate office etc.  

 Compliance with guidelines and statutory requirements.  

 Coordination with statutory bodies, functional groups of the unit, Corporate 

Project/Environment & Engineering department etc. 
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 Interaction with engineering & operation team for implementation of any modification 

programmes intended to improve the availability / efficiency of pollution control devices / 

systems.  

 Regular environmental review and performance appraisal (Internal) and organizing 

Environmental Audits by independent agencies/ 3rd parties 

 Coordination with the vendors dealing in waste supplies and disposal 

 Ensuring that the waste handling and disposal is carried out as per prescribed conditions 

 Installation of pollution control systems and other recommended measures to reduce or 

minimize all kinds of environmental pollution shall be done by the project management team 

after consultation with the site Environment Cell.  

 The operation and maintenance of the pollution control systems shall be supervised by the 

Environment Cell in association with Plant Maintenance team.  

 The Corporate Environment Cell shall regularly coordinate all activities related to pollution 

control and environmental management with the respective units and Head of the Plant.  

6.3 MEASUREMENT METHODOLOGIES 

6.3.1 INSTRUMENTS TO BE USED 

 The following instruments are being/ will be used for the environmental monitoring: 

1. Respirable Dust Sampler (RDS) 

2. Fine Particulate Sampler (FPS) 

3. Sound Level Meter  

4. Micro Meteorological Station (common for plant and mine) 

5. Stack Monitoring Kit  

6. Water level indicator/Piezometer digital water level recorder 

7. Global Positioning System (GPS) 

8. Blastmate / minimate for blast monitoring operation 

6.3.2 MONITORING PROGRAMME 

 The post project monitoring includes details of any major/ minor impact in the core zone and area 

within buffer zone for the following parameters: - 

1. Meteorological data  

2. Ambient Air Quality Monitoring 

3. Fugitive Dust Emission Monitoring  

4. Noise Level Monitoring 

5. Vibration Monitoring 

6. Water quality and level monitoring  

7. Medical check-up of the employees. 

8. Socio-economic condition of villager 
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6.3.2.1 MONITORING SCHEDULE 

Details of the Environmental Monitoring schedule, which are undertaken for various environmental 

components, are detailed below: 

TABLE - 6.1 

Post Project Monitoring 

S. No. Description Frequency Of Monitoring 

1.  Meteorological data  Hourly 

2.  Ambient Air Quality Monitoring Twice a Week 

3.  Water Quality & Level Monitoring Monthly 

4.  Noise Level Monitoring   Monthly 

5.  Vibration Monitoring  Of every blast  

6.  Soil Quality Monitoring Bi-annually 

7.  Stack Monitoring Regular 

8.  Medical check-up of the employees Yearly as per DGMS Rules 

6.3.3 METHODOLOGY ADOPTED 

Post project monitoring will be carried out as per conditions stipulated in Environmental Clearance 

Letter issued by MoEFCC, Consent issued by SPCB as well as according to CPCB guidelines. The mine 

site is considered as core zone and the area lying within 10 km radius from the mine site is 

considered as the buffer zone where some impacts may be observed on physical and biological 

environment. In the Buffer zone slight impact may be observed and that too is occasional.  

The following table is showing details of Post Project Monitoring programme: 

TABLE - 6.2 

POST PROJECT MONITORING PROGRAMME  

S. 

No. 

Environmental 

Component 
Parameters 

Frequency of 

Monitoring 

Measuremen

t Method 
Location 

1.  Meteorological Wind Speed; Wind 

Direction; Max. 

Temperature; Min. 

Temperature; Dry bulb 

temperature; Wet Bulb 

temperature; Relative 

Humidity; Rainfall; 

Cloud cover. 

24 hourly 

continuous 

 

IS 5182 Part 1-

20 

Automatic 

Weather 

Monitoring 

station. 

Mine Site 

 

2. Ambient Air PM10, PM2.5, SO2, NOX 

CO,  and Lead in PM or 

as prescribed by CPCB/ 

SPCB/ MoEF&CC 

24 hourly 

Once in a month 

As per 

Revised 

National 

Ambient Air 

Quality 

6 static and 

2 dynamic 

locations 

within ML 

Area (third 
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S. 

No. 

Environmental 

Component 
Parameters 

Frequency of 

Monitoring 

Measuremen

t Method 
Location 

Standards 

(NAAQS) 

vide MoEF 

circular, 

dated 

16.11.2009 

party 

monitoring) 

PM, NOX, CO or as 

prescribed by CPCB/ 

SPCB/ MoEF&CC 

Continuous 

monitoring using 

on-line 

monitoring 

system 

03 locations 

in Mine Site 

 

3. Air 

Emissions 

DG Stack PM, CO, NOx, HC, NMHC Six monthly D.G. Sets, 

crusher 

and Mill 

area 

>1000 kVA 

<1000 kVA PM, CO, NOx, HC 

Crusher Particulate Matter or as 

prescribed by CPCB/  

SPCB/ MoEF&CC 

Once in a month 

Work Zone Free silica  in PM or as 

prescribed by CPCB/ 

SPCB/ MoEF&CC/  

OHSAS 

Once in a quarter Mine site 

4. Noise & 

Vibration 

Ambient Spot Noise level 

recording 

Leq (day), Leq (night), 

Leq (dn) 

Once in a quarter IS: 4954-1968 

as adopted 

by CPCB. 

06 

locations in 

ML Area 

Work Zone D.G. Set, 

mine, Mill 

area 

Peak 

particle 

velocity 

- Once in a year PPV Meter 150-200 mtr 

from the 

blasting 

site. 

5. Water 

Quality 

Ground 

water 

Quality: 

As per IS: 10500, 2012 or 

as prescribed by CPCB/ 

SPCB/ MoEF&CC 

Once in a quarter IS: 2488 

(Part 15) 

Standards 

methods for 

examination 

of water and 

waste water 

analysis 

4 locations 

in and 

around M.L 

Area 

Level  (m bgl): 

continuous through 

DWLR 

Once in a month Piezometric  

wells in & 

around ML 

Area 
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S. 

No. 

Environmental 

Component 
Parameters 

Frequency of 

Monitoring 

Measuremen

t Method 
Location 

Surface 

Water 

Parameters specified 

under IS:2296 (Class C) 

or as prescribed by 

CPCB/ SPCB/ MoEF&CC 

Once in a quarter published by 

American 

Public Health 

association. 

Two 

locations 

inside ML 

Area. 

(upstream 

and 

downstrea

m) 

Treated 

Water 

(STP) 

pH, BOD, COD, TSS, 

Total Kjeidahl nitrogen,  

Ammonical nitrogen, 

chlorides, sulphates  or 

as  prescribed by CPCB/ 

SPCB/ MoEF&CC 

Once in a month Inlet &  

Outlet of 

STP 

Turbidity, pH, or as  

prescribed by CPCB/ 

SPCB/ MoEF&CC 

Continuous 

monitoring using 

online 

monitoring 

system 

Mine 

water & 

Tailing 

dam 

reclaimed 

water 

pH, TSS, TDS, Heavy 

metals, BOD COD or as  

prescribed by CPCB/ 

SPCB/ MoEF&CC 

 Effluents 

Standards as 

per IS:2490 

 

6.  Soil Environment Composite sample from 

the site for Physio-

chemical parameters 

Once in a quarter Collected and 

analyzed as 

per soil 

analysis 

reference 

book, M.I. 

Jackson and 

soil analysis 

reference 

book by C.A. 

Black 

10  

locations in 

and around 

M.L Area 

8. Health Occupational Health  Initial Medical 

Examination 

(IME) 

-- All 

employees 
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S. 

No. 

Environmental 

Component 
Parameters 

Frequency of 

Monitoring 

Measuremen

t Method 
Location 

 Periodic 

Medical 

Examination 

(PME) 

o Once in 3 

years for age 

> 45 years 

o Once in 5 

year for age ≤ 

45 years 

6.4 LOCATIONS OF MONITORING STATIONS  

The location of the monitoring stations is selected on the basis of prevailing micro meteorological 

conditions of the area like; Wind Direction & Wind Speed, Relative Humidity, Temperature. 6 nos. 

static and 2 nos. dynamic AAQM stations are selected to assess the ambient air quality of the area. 

While 3 nos. of Continuous on-line air quality monitoring system have been installed in the Mine site.  

Noise level monitoring are carried out on lease boundary & in high noise generating area within the 

M L area. Water monitoring locations are decided on the basis of general slope of the area & 

drainage pattern. Locations for the post project monitoring are as under. 
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Table - 6.3 

Locations of Monitoring Stations 

S. 

No 
Attribute Parameters to be monitored No. of Locations Latitude Longitude 

Project Phase in 

Which Monitoring is 

Required 

Monitoring 

Agency 

1. 
Ambient Air 

Quality 
PM10, PM2.5, SO2, NO2 

Mill Office 24°21’44.53’’ 73°43’9.68’’ Operation Phase Third Party 

Mochia Mine 24°21’47.28’’ 73°43’59.03’’ Operation Phase Third Party 

Balaria Mine 24°21’50.42’’ 73°42’29.51’’ Operation Phase Third Party 

Admin Block 24°21’45.52’’ 73°43’19.74’’ Operation Phase Third Party 

Zawarmala Mine  24°20’7.49’’ 73°41’15.38’’ Operation Phase Third Party 

Baroi Mine 24°20’19.76’’ 73°41’43.30’’ Operation Phase Third Party 

Dry Tailing Plant 24°20’52.85’’ 73°42’40.84’’ Operation Phase Third Party 

Hydrofill 24°21’50.42’’ 73°42’29.51’’ Operation Phase Third Party 

2. 
Ambient Noise 

Quality 
Leq noise levels in dB (A) 

Mill Office 24°21’44.53’’ 73°43’9.68’’ Operation Phase Third Party 

Mochia Mine 24°21’47.28’’ 73°43’59.03’’ Operation Phase Third Party 

Balaria Mine 24°21’50.42’’ 73°42’29.51’’ Operation Phase Third Party 

Admin Block 24°21’45.52’’ 73°43’19.74’’ Operation Phase Third Party 

Zawarmala Mine 24°20’7.49’’ 73°41’15.38’’ Operation Phase Third Party 

Baroi Mine 24°20’19.76’’ 73°41’43.30’’ Operation Phase Third Party 

Dry Tailing Plant 24°20’52.85’’ 73°42’40.84’’ Operation Phase Third Party 

Hydrofill 24°21’50.42’’ 73°42’29.51’’ Operation Phase Third Party 

Hospital 24°21’14.7384’’ 73°43’49.0152’’ Operation Phase Third Party 

Ramnagar Colony 24°20’54.056’’ 73°44’26.030’’ Operation Phase Third Party 

West Mochia 24°21’51.93’’ 73°42’11.33’’ Operation Phase Third Party 

Central Baroi Mine 24°20’19.76’’ 73°41’43.30’’ Operation Phase Third Party 

DAV School 24°21’33.83’’ 73°43’59.71’’ Operation Phase Third Party 

3. Mahadev ki nal 24°20’37.086’’ 73°44’4.855’’ Operation Phase Third Party 
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S. 

No 
Attribute Parameters to be monitored No. of Locations Latitude Longitude 

Project Phase in 

Which Monitoring is 

Required 

Monitoring 

Agency 

Ground Water 

Quality 

Parameters as per IS 10500-2012 

(pH, Alkalinity, Hardness, TDS, TSS, 

COD, BOD, DO, Sulphate etc.) 

Tiger well 24°20’57.96’’ 73°41’44.99’’ Operation Phase Third Party 

Openwell Naka bazar 24°21’54.94’’ 73°44’0.97’’ Operation Phase Third Party 

Open well Zawarmata 
village 

24°20’46.59’’ 73°40’47.40’’ Operation Phase Third Party 

Handpump Zawarmata 24°20’48.30’’ 73°40’54.90’’ Operation Phase Third Party 

Govt Handpump, Kanpur 24°20’20.45’’ 73°43’32.26’’ Operation Phase Third Party 

4. Soil Quality 

Parameters As per IS 2720/USDA 

(pH, Conductivity, Soil Texture, 

Colour, Water Holding Capacity 

etc.) 

Around 4 mines, Tidi 
River upstream 

sediment, Tidi River 
downstream stream 

sediment 

Kanpur Village- 
24°20’12.50’’ 

 
73°43’20.41’’ 

 

Operation Phase Third Party 

Newa Talai- 
24°20’52.59’’ 

73°44’58.47’’ 

Balariya Mines- 
24°21’41.53’’ 

 
73°44’1.06’’ 

Upstream- 
24°20’44.80’’ 

73°40’51.83’’ 
 

Downstream- 
24°21’27.22’’ 

73°43’47.02’’ 

5. 
Fugitive Emission 

Monitoring 
Suspended Particulate Matter 

Mill Office, Mochia Mine, 
Balaria Mine, Zawarmala 

mine, Baroi Mine, Dry 
Tailing Plant, Hydrofill, 

Admin Block 

Same provided as 

above 

Same provided as 

above 

Operation Phase Third Party 

6. 
Stack Emission 

Monitoring 
PM 

Mochia Crusher, Balaria 
Crusher, New mill 

crusher 

-24°21’50.29’’ 
- 24°21’49.92’’ 
-24°21’49.16’’ 

-73°43’6.57’’ 
-73°43’9.732’’ 

73°43’20.1684’’ 

Operation Phase Third Party 
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6.5 DATA ANALYSIS 

Monitoring data analysis will be done by MoEFCC approved laboratory as per CPCB guidelines & 

timely submitted to concerned authority (specified in Environment Clearance Letter issued by 

MoEFCC, New Delhi and Consent issued by CPCB) on regular basis. 

6.6 DETAILED BUDGET 

The budget proposed for this Expansion in Ore Production capacity is as follows: 

 Capital Cost of the Project: Rs. 1250 Crores /-  

 Capital Cost for EMP: Rs. 120 Crores /- 

 Recurring Cost for EMP: Rs.  400 Lacs/annum/- 
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CHAPTER–7 

ADDITIONAL STUDIES  

7.1 INTRODUCTION 

As per EIA Notification dated September 14, 2006 as amended on time to time, MoEF&CC, New 

Delhi has suggested Terms of References (ToRs) for the preparation of the Environmental Impact 

Assessment (EIA) Report and Environmental Management Plan (EMP) vide their letter no.  J-

11015/259/2012-IA-II (M) dated 08th September, 2021. 

The following Additional Studies were carried out in reference to the additional Terms of 

References: 

1. Public Consultation 

2. Hydro-geological Study and Rainwater Harvesting Plan 

3. Resettlement & Rehabilitation   

4. Risk Assessment & Disaster Management Plan 

7.2 PUBLIC CONSULTATION  

Public hearing for the said project was conducted on 22.12.2021 at Gram Panchayat Bhawan 

Bhaladia, Tehsil Sarada, District Udaipur.  Details of the Public hearing proceedings are appended 

herewith. 

Table - 7.1 

Public Hearing Details in Brief 

S. No. Particular Description 

1. 
Name of newspapers & Date 

of Advertisement 

 The Times of India dated 21.12.2021 

 Rajasthan Patrika dated 21.12.2021 

2. Date/ Time of Public Hearing 22.12.2021 at 11:00 AM 

3. Venue Gram Panchayat Bhawan Bhaladia, Tehsil Sarada, District Udaipur 

4. Members 

 Mr. O.P. Bunkar, Additional District Collector and Additional 

District Magistrate (Administration) sir, Udaipur. 

 Shri Vinay Katta, Regional Officer, Rajasthan State Pollution 

Control Board, Udaipur. 

Public Hearing Proceedings have been forwarded from Regional Office to MoEFCC vide letter no. 

RPCB/RO U/UDR/1395 dated 12.01.2022. Same has been enclosed as Annexure 22 with this Final 

EIA/EMP Report. 
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7.2.1 PUBLIC HEARING NOTICE PUBLISHED IN THE TIMES OF INDIA AND RAJASTHAN PATRIKA 

 
 

Rajasthan Patrika on 21.11.2021 Sunday Times on 21.11.2021 
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7.2.2 PHOTOGRAPHS OF PUBLIC HEARING  
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7.2.3 PUBLIC HEARING ACTION PLAN  

Table - 7.2 

Public Hearing Action Plan of Verbal Comments/ Issues Received During Public Hearing 

Sr. 

No. 
Comments/suggestions and objections/issues Reply by PP PH action Plan with budget allocation 

1 Smt. Manju Meena, Village Newatlai : 

  Smt. Manju Meena, Village Newatalai told that she is 

associated with the Sakhi project being run by 

Hindustan Zinc Ltd. for the last 5-6 years. She was given 

a fund of Rs. 36 Lakh by the company, which she has 

increased by 4 times. Good repair work has also been 

done by the company in Swami Vivekananda Vidyalaya. 

I want the company to continue to do such good work 

in future also and wants people to get good 

employment opportunities. 

Hindustan Zinc Ltd undertates various initiatives each 

year in education sector in building capacities & 

supporting the local government schools to enhance the 

quality of education in Zawar region, this includes 

construction of classrooms, toilets, complete repair & 

renovation of School buildings. Additionally, many 

continuous programs like - 

A. Education Projects active in Zawar region through 

CSR: 

Shiksha Sambal - Supporting Sr. Sec Schools for Xth & Xii 

th Board Exams through competent teachers in Science, 

English & Maths Subjects in 10 Senior Secondary Schools 

of Nevatalai, Padla, Oda, Singhatwada, Chanavda, Zawar, 

Tidi Boys, Tidi Girls, Kanpur - 52 Lakhs per year 

 

Reengus: Each year 30 meritorious Girls are selected & 

supported with residential Graduation Program in 

Science, Commerce & Arts stream for three years - 10 

Lakhs per year 

 

Unchi Udaan: Every year, students are selected for JEE 

1.Continuous Implementation of Projects 

mentioned in the Category A above viz. Shiksha 

Sambal, Reengus, Unchi Udaan 

 

2. Undertaking Education Infra Projects basis 

need - 65 Lakhs approx. each year. 

 

3. Ongoing Education Infra Sites: 

i) Govt. Kanpur Sr. Sec School- 16 Lakhs 

ii) Govt. Tidi Girls Sr. Sec School,19 Lakhs  
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Sr. 

No. 
Comments/suggestions and objections/issues Reply by PP PH action Plan with budget allocation 

Coaching, supported with residential education program 

from VIIIth to XIIth & coaching for JEE program 

Total Investment in Education Projects: 62 Lakhs per 

year 

B. Education Infra Projects undertaken by the company 

over past 3 Years- 

i) Repair & Renovation of Primary School, Limbadara, 

Nevatalai 22 Lakhs 

ii) Repair & Renovation of Govt. Primary School, Talab 

Fala, Singhatwada- 12 Lakhs 

iii) Repair & Renovation of Govt. Primary School, 

Amarpura - 12.63 Lakh 

iv) Library setup at Newatalai - 9 Lakhs 

Repair and renovation at Govt. Zawar School - 23.60 

Lakhs 

v) Repair and renovation at Govt.Tidi Boys School - 41.71 

Lakhs 

vi) Repair and renovation at Govt. upper Primary School 

Nala, Chanavda- 29.7 Lakhs 

vii) Repair & Renovation at Govt. Primary School, 

Bedadhara - 14.91 Lakhs 

viii) Repair & Renovation Govt. Girls Senior Secondary 

School, Ramnagar - 22.11 Lakhs 

ix) Construction of 2 Classrooms at Govt. Senior 

Secondary School, Mahadev Ki Naal- 20.35 Lakhs 
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Sr. 

No. 
Comments/suggestions and objections/issues Reply by PP PH action Plan with budget allocation 

Total Education Infra Development Spend: 208.01 Lakhs 

2 Shri Ashok Patwa, New Market, Village Zawar Mines: 

  Shri Ashok Patwa, resident ofZawar Mines welcomed 

the MLA, all the officials, public representatives and the 

people of the area present in today's public hearing. 

After that he said that today we have got an opportunity 

to move forward a step further in the development of 

our region. Hindustan Zinc wants to increase its 

production capacity, which will provide employment to 

the local people and will get an opportunity to move 

forward. For this it is necessary to provide training to 

the local unemployed. I would like to say to the 

management here that skill development training 

centres should be opened here so that quality 

production can be done here by working of trained 

people. We want to carry forward the pace of 

development of the country.  

Hindustan Zinc Ltd. has been taking continuous initiatives 

in Skilling & employment through its various long-term 

programs, some of which include,  

1. Skill center at Rural Resource center in June, 2022 with 

25 youth being trained for Hospitality Management- 5 

Lakhs 

2. In collaboration with Anushka Academy coaching for 

Govt. Exams were provided to 70 youth in FY'24. Total 

Budget of the project was around ₹5 lakh 

Completed Programs: 10 Lakhs 

Future initiatives under pipeline for FY 2024-25 

include- 

 1. Zinc Kaushal Kendra would be opened for 

youth in 2 trades (hospitality management & 

security) with 60 students in each batch - 30 

Lakhs 

2. Anushka Academy coaching to be continued 

for the cominh years with 2 batches in a FY. Total 

budget would be ₹ 12 lakhs per year 

3. Commencing Computer Training Centre for 50 

youth in one batch, and 4 batches in one FY. Total 

budget shall be 5 lakhs per year 

4. Restarting of the textile unit at Zawar where it 

would provide skill training as well as 

employment to around 25 women in the 

operational villages. Total annual budget shall be 

₹ 25 lakhs 

Programs Planned: 72 Lakhs 

3 Smt. Raj Shree Jain Teacher, Swami Vivekananda Vidyalaya Zawar Mines.  

  Smt. Raj Shree Jain, teacher, Swami Vivekananda 

Vidyalaya said that our school was in a dilapidated 

condition, whose renovation and repair work has been 

done by Hindustan Zinc Ltd. in the year 2021-22. Earlier, 

Thanks for the support   
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Sr. 

No. 
Comments/suggestions and objections/issues Reply by PP PH action Plan with budget allocation 

our students studying here were afraid that the stones 

of the building might fall on their heads. Now with the 

renovation of the school building, the problems of our 

children have gone away and they are sitting and 

studying well. Along with this, stadium work has been 

done by Hindustan Zinc Ltd., Children have been 

assisted in learning dance, and arrangements for 

refreshments have been made from time to time. Apart 

from this, whenever any support is needed by the 

school, all kinds of work are done by Zinc people by 

giving full cooperation. For all this, on behalf of the 

school family, I express my gratitude and thanks to the 

Zinc Administration. 

4 Shri Shivsingh Sisodia, Ex-employee H.J.L.Z.M. 

  Shri Shivsingh Sisodia, The ex-employee said that I 

joined the HZL in 1975 and retired from Hindustan Zinc 

Limited in 2014. Hindustan Zinc Limited has a huge 

contribution in our region. As much development has 

taken place in this area, so much development has not 

happened in any other area. For all these types of work, 

I thank the local MLAs, public representatives, 

Hindustan Zinc Administration, trade union officials etc. 

The factory should come to our area, Modi ji took the 

factory from Calcutta to Gujarat. The people of the area 

will get employment by setting up a factory here too, 

Hindustan Zinc Ltd. has been taking continuous initiatives 

in Skilling & employment through its various long-term 

programs, some of which include,  

1. Skill centre at Rural Resouce centre in June, 2022 with 

25 youth being trained for Hospitality Management- 5 

Lakhs 

2. In collaboration with Anushka Academy coaching for 

Govt. Exams were provided to 70 youth in FY'24. Total 

Budget of the project was around ₹ 5 lakh 

Completed Programs: 10 Lakhs 

Future initiatives under pipeline for FY 2024-25 

include- 

 1. Zinc Kaushal Kendra would be opened for 

youth in 2 trades (hospitality management & 

security) with 60 students in each batch - 30 

Lakhs 

2. Anushka Academy coaching to be continued 

for the cominh years with 2 batches in a FY. Total 

budget would be ₹ 12 lakhs per year 

3. Commencing Computer Training Centre for 50 

youth in one batch, and 4 batches in one FY. Total 
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for this they should be supported. Hindustan Zinc 

Administration is also doing good work in the field of 

education, health and other social welfare, work is also 

being done through NGO, under which 500 farmers of 

the area have been added in the first phase and more 

Farmers will also be added in the coming time. Trees and 

plants are also being planted by them in the area. Each 

farmer is being given works worth Rs 2 lakh each, in 

which only 25 percent of the amount is deposited by the 

farmer, the rest is being given by the Zinc 

Administration. I request the Additional District 

Collector that a factory should come to the area, but 

along with this, arrangements should be made to 

provide training to the local unemployed. Earlier also 

we had requested the trade union officials to open a 

technical college in this area so that the local students 

can get good training and get employment. For this, 

camps are also organized from time to time by 

Hindustan Zinc Administration and efforts are also made 

from time to time for how to prevent environmental 

pollution of the area, due to which if any team from 

outside comes for inspection. If so, he does not see 

pollution. Overall, there has been all kinds of awareness 

in our area, but still, the development that should have 

been done has not happened. A lot of social welfare 

budget shall be 5 lakhs per year 

4. Restarting of the textile unit at Zawar where it 

would provide skill training as well as 

employment to around 25 women in the 

operational villages. Total annual budget shall be 

₹ 25 lakhs 

Programs Planned: 72 Lakhs 

    

Hindustan Zinc Ltd. has been taking continuous initiatives 

in Skilling & employment through its various long-term 

programs, some of which include,  

1. Skill centre at Rural Resouce centre in June, 2022 with 

25 youth being trained for Hospitality Management- 5 

Lakhs 

2. In collaboration with Anushka Academy coaching for 

Govt. Exams were provided to 70 youth in FY'24. Total 

Budget of the project was around ₹ 5 lakh 

Completed Programs: 10 Lakhs 

Future initiatives under pipeline for FY 2024-25 

include- 

 1. Zinc Kaushal Kendra would be opened for 

youth in 2 trades (hospitality management & 

security) with 60 students in each batch - 30 

Lakhs 

2. Anushka Academy coaching to be continued 

for the cominh years with 2 batches in a FY. Total 

budget would be ₹ 12 lakhs per year 

3. Commencing Computer Training Centre for 50 

youth in one batch, and 4 batches in one FY. Total 

budget shall be 5 lakhs per year 

4. Restarting of the textile unit at Zawar where it 

would provide skill training as well as 

employment to around 25 women in the 

operational villages. Total annual budget shall be 
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work is also being done under CSR. In the last few days, 

out of the CSR fund of Rs 13 crore that came, very little 

money was spent here, so this fund should be increased 

further and an ITI should be opened in our area. 

₹ 25 lakhs 

Programs Planned: 72 Lakhs 

5 Mr. Deepak Kamar Meena (Resident of Tidi) 

  Mr. Deepak Kumar Meena said that he has done farming 

till the year 2020, but for the first time strawberry 

cultivation has been done by him with the new 

technology through Hindustan Zinc, which has good 

yield. By doing farming with new technology, 80-90 

quintals of tomatoes have grown in my field and I have 

got to learn a new way of farming. Under the Samadhan 

project also, good work is being done by the Zinc 

Administration. For this, I express my gratitude to our 

Sarpanch, Shri Lalu ji that he did a good job in providing 

employment to the local people, but in the future also, 

more and more employment should be given to the 

local people so that no one remain unemployed. If the 

factory is set up in the future, then the people of the 

area will also get employment. For this ITI should also 

be opened in this field. 

Hindustan Zinc Ltd. has been taking continuous initiatives 

in Skilling & employment through its various long-term 

programs, some of which include,  

1. Skill centre at Rural Resouce centre in June, 2022 with 

25 youth being trained for Hospitality Management- 5 

Lakhs 

2. In collaboration with Anushka Academy coaching for 

Govt. Exams were provided to 70 youth in FY'24. Total 

Budget of the project was around ₹ 5 lakh 

Completed Programs: 10 Lakhs 

Future initiatives under pipeline for FY 2024-25 

include- 

 1. Zinc Kaushal Kendra would be opened for 

youth in 2 trades (hospitality management & 

security) with 60 students in each batch - 30 

Lakhs 

2. Anushka Academy coaching to be continued 

for the cominh years with 2 batches in a FY. Total 

budget would be ₹ 12 lakhs per year 

3. Commencing Computer Training Centre for 50 

youth in one batch, and 4 batches in one FY. Total 

budget shall be 5 lakhs per year 

4. Restarting of the textile unit at Zawar where it 

would provide skill training as well as 

employment to around 25 women in the 

operational villages. Total annual budget shall be 

₹ 25 lakhs 

Programs Planned: 72 Lakhs 

6 Smt. Yashoda Chaudhary, resident of village Zawar Mata: 
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  Mrs. Yashoda Chaudhary resident of village Zawar Mata 

said that I am associated with Khushi project that is 

being run by Hindustan Zinc since 2006. Under this, pre-

school education being given to children and children 

are being taught through sports. I request the 

Hindustan Zinc Administration that they continue to 

work for the development of children by opening new 

centres. 

As a part of one of the initiatives of Hindustan Zinc Ltd. In 

Early Childhood Care, HZL operates Child Care Centers 

under Khushi Program supporting overall child 

development through health interventions & pre-school 

learnings. Like Zawar Mata Nandghar, 160 Aanganwadis 

of Sarada & Girwa Block are being renovated under the 

Nandghar Program as a part of Company's initiative for 

early child hood care, nutrition & development  

Shall continue supporting the Govt. in running 

Anganwadis efficiently and budget would be ₹50 

lakhs 

Hindustan Zinc Ltd. has been taking continuous initiatives 

in Skilling & employment through its various long-term 

programs, some of which include,  

1. Skill centre at Rural Resouce centre in June, 2022 with 

25 youth being trained for Hospitality Management- 5 

Lakhs 

2. In collaboration with Anushka Academy coaching for 

Govt. Exams were provided to 70 youth in FY'24. Total 

Budget of the project was around ₹ 5 lakh 

Completed Programs: 10 Lakhs 

Future initiatives under pipeline for FY 2024-25 

include- 

 1. Zinc Kaushal Kendra would be opened for 

youth in 2 trades (hospitality management & 

security) with 60 students in each batch - 30 

Lakhs 

2. Anushka Academy coaching to be continued 

for the coming years with 2 batches in a FY. Total 

budget would be ₹ 12 lakhs per year 

3. Commencing Computer Training Centre for 50 

youth in one batch, and 4 batches in one FY. Total 

budget shall be 5 lakhs per year 

4. Restarting of the textile unit at Zawar where it 

would provide skill training as well as 

employment to around 25 women in the 

operational villages. Total annual budget shall be 

₹ 25 lakhs 
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Programs Planned: 72 lakhs 

7 Smt. Seema Meena, Village Zawar, Anganwadi Worker: 

  Smt. Seema Meena, Anganwadi worker first of all 

welcomed the officers and people of the area present in 

today's public hearing. After that she said that I want to 

give some information about the Khushi project being 

run by Hindustan Zinc Ltd. Under this, women are 

involved from pregnancy till their child's childhood. 

During this, all kinds of facilities are made available to 

women and children. Like toys for children, rags patti, 

dress, many types of kits etc. Many children are coming 

to our center because of these facilities. During the 

lockdown also, pre-school education kits were 

distributed door-to-door to the children by the Zinc 

Administration. We are also given help for kitchen and 

gardens by Zinc Administration. Even in future, we wish 

that the members of Khushi should remain connected 

with us. 

As a part of one of the initiatives of Hindustan Zinc Ltd. In 

Early Childhood Care, HZL operates Child Care Centers 

under Khushi Program supporting overall child 

development through health interventions & pre-school 

learnings. Like Zawar Mata Nandghar, 160 Aanganwadis 

of Sarada & Girwa Block are being renovated under the 

Nandghar Program as a part of Company's initiative for 

early child hood care , nutrition & development  

Shall continue supporting the Govt. in running 

Anganwadis efficiently and budget would be ₹50 

lakhs 

8 Mrs. Rukmani, Village Nalagaon 

  Mrs. Rukmani said that she is associated with the Sakhi 

project run by Hindustan Zinc, under which 58 groups 

are given gender training by giving information about 

how women can get government facilities. Under this, 

about 5000 women have joined us. Due to this project, 

As a part of Sakhi Initiative in Zawar, Village level groups 

have been formed & an apex body of Federation has been 

registered and established, owned & managed by 

Hindustan Zinc Ltd under its CSR. Women own this 

Federation & undertake the functioning of it , 

sanctioning loans up to 5-7 Lakhs per month , 60 Lakhs 

The flagship projects Sakhi and Microenterprises 

(Namkeen Unit) shall be continued for the 

upcoming years and the tentative budget for the 

same shall be ₹ 100 lakhs 
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many women are self-employed as they have been 

trained in sewing, flour mill, dairy etc. 

annually using the Fund contributed by HZL under CSR. 

Various trainings & awareness programs are also 

conducted with the Sakhi women members on Gender 

based social issues & awareness about rights & 

legistations for women protection in India are given each 

year under Sakhi 'Uthori' initiative by HZL, through the 

Sakhi initiative, 5000 members and 15000+ Benefeciaries 

are benefitted under the program till date.  A Production 

unit has been established as a part of Sakhi Initiative 

employing 8 women from Paduna, Zawar with the 

capacity of producing Namkeen 400Kgs per day. The 

women are trained to make the products and also do 

local selling, establihsed in 2023, the unit has an annual 

expenditure of INR 60 Lakhs per year  

Total Budget: 147 Lakhs per year 

9 Mr. Dharmendra Singh Rajoria Village Zawar   

  Mr. Dharmendra Singh Rajoria said that for the crores 

of rupees being submitted by mining companies under 

DMFT fund, it is requested to the officials of Zinc 

Administration, District Administration and Worker 

Union to spend majority of money of fund for 

development of locals. 

Each year Hindustan Zinc Ltd, Zawar Mines contributes 

more than 100 Crs towards District Mineral Foundation 

Trust (DMFT), a fund set up& managed by District 

Authorities for Development of mining affected regions. 

In 2023-24, INR 10 Crs approx. was appoved under DMFT, 

sending out a complete list of Development works to be 

undertaken in 13 Panchayats of Zawar Mines as per the 

recommendations of local PRI's, the sanction order was 

received in May'23, post which the financial sanction was 

Efforts will be continued for utilization of DMFT 

fund with support of local village 

representatives. 
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given to 3 of the works in March'24 by District DMFT 

Committee, work under which is not started yet, HZL has 

always made continuous efforts for the DMFT funds be 

utilised for village development in Zawar Mines region. 

10 Shri Banshilal, Sarpanch of Gram Panchayat Tidi: 

  Shri Banshilal, Sarpanch Gram Panchayat Tidi said that 

as the speakers have said before me that Hindustan 

Zinc has been doing good work in our area but still the 

physical facilities are very less in our area. There are 

many of our issues which are not on the ground even 

today. When the people of Hindustan Zinc had to get 

environmental clearance before this, then many such 

promises were made by them, which they have not 

been able to fulfill even today. I request that Hindustan 

Zinc Administration should open ITI in this field and 

provide training in such subject so that the local people 

can get maximum employment. 

As a part of Health initiatives in the region, HZL through a 

Mobile Health Van, provides primary health care facility 

without any cost in 28 villages across 13 Panchayats of 

Zawar. The project has been in function from FY  2019 up 

to FY 2023 reaching out to 2 villages per day as per a fixed 

monthly timetable with services of General Health 

checkup & medicines, reaching out to about 30,000 

beneficiaries from Zawar region per year, Budget - 35 

Lakhs per year 

Total investments made, status: Completed: 70 Lakhs 

Few of the major health initiatives in plan for FY 

25 include – 

1. Support to Primary Healthcare Center, right 

now under construction in Sarada Block with 

equipment & such other support basis the 

recommendations from Block Medical 

Department: 70-80 Lakhs approx. 

 

2. Mobile Health Van, provides primary health 

care facility without any cost in 28 villages across 

13 Panchayats of Zawar.- 35 Lakhs per year 

Total Budgeted: 115 Lakhs 

The money of DMFT fund should be spent in various 

development works in the Gram Panchayats affected 

by mining.  

 
  

The money of DMFT fund should be spent in various 

development works in the Gram Panchayats affected 

by mining.  
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 The water of wells, tube wells and ponds of our area 

has dried up, so arrangements should be made for 

farming and drinking water in the areas. The category 

of our workers who work in the mining sector should be 

increased, because if the category of a worker 

increases, then his salary will also increase, due to which 

he will get economic benefits.  

Hindustan Zinc , under its Community Asset Creation 

supports many Rural & Education Infra Develeopment 

works in the villages of Zawar region (Education infra 

details highlighted above), below are few of the other 

Rural Infra works undertaken since FY 2021- 

i) Construction of Retaining wall near Zawar Mata Temple 

& Cremation Shed - 27.67 Lakhs 

ii) Bhaladiya Cremation shed (Behind Community Center)- 

18.5 Lakhs 

iii) RCC construction at Zawar Pump House - 30.60 Lakhs 

iv) RCC construction at Dhawaditalai & Deraphala, Zawar 

23 Lakhs 

v) Cremation shed at Singatwada (Near Naka Bazar) - 32 

Lakhs 

Total Rural Infra works in past 3 years: 132 Lakhs  

In the rural infrastructure, we shall be taking up: 

i) CC road in the interior part of Kanpur Village - ₹ 

70 lakhs 

ii) Cremation shed at Newatalai Village - ₹ 35 

lakhs 

iii) Repair and renovation of Kanpur School - ₹ 15 

lakhs 

iv) Repair and renovation of Tidi Girls school - ₹ 

20 lakhs 

v) Repair and renovation of Padla school - ₹ 10 

lakhs 

Rain water should be stopped by making anicuts in 7-8 

panchayats of mining affected area.  

Hindustan Zinc Ltd undertates various initiatives each 

year in education sector in building capacities & 

supporting the local government schools to enhance the 

quality of education in Zawar region, this includes 

construction of classrooms, toilets, complete repair & 

renovation of School buildings. Additionally, many 

continuous programs like - 

A. Education Projects active in Zawar region through 

CSR: 

Shiksha Sambal - Supporting Sr. Sec Schools for Xth & Xii 

1.Continuous Implementation of Projects 

mentioned in the Category A above viz. Shiksha 

Sambal, Reengus, Unchi Udaan 

 

 

2. Undertaking Education Infra Projects basis 

need - 65 Lakhs approx. each year.  

 

3. Ongoing Education Infra Sites: 
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th Board Exams through competent teachers in Science, 

English & Maths Subjects in 10 Senior Secondary Schools 

of Nevatalai, Padla, Oda, Singhatwada, Chanavda, Zawar, 

Tidi Boys, Tidi Girls, Kanpur - 52 Lakhs per year 

 

Reengus: Each year 30 meritorious Girls are selected & 

supported with residential Graduation Program in 

Science, Commerce & Arts stream for three years - 10 

Lakhs per year 

 

Unchi Udaan: Every year, students are selected for JEE 

Coaching, supported with residential education program 

from VIIIth to XIIth & coaching for JEE program 

Total Investment in Education Projects: 62 Lakhs per 

year 

B. Education Infra Projects undertaken by the company 

over past 3 Years 

 

i) Repair & Renovation of Primary School, Limbadara, 

Nevatalai 22 Lakhs 

ii) Repair & Renovation of Govt. Primary School, Talab 

Fala, Singhatwada- 12 Lakhs 

iii) Repair & Renovation of Govt. Primary School, 

Amarpura - 12.63 Lakhs 

i)Govt. Kanpur Sr. Sec School- 16 Lakhs 

ii) Govt. Tidi Girls Sr. Sec School,19 Lakhs  



Expansion of Zawar Group of Underground Lead- Zinc Mines from 4.8 Million TPA to 6.5 Million TPA Ore Production with Total Excavation: 7.78 Million TPA including Waste rock 1.28 MTPA and 

Beneficiation from 4.8 Million TPA to 7.3 Million TPA within ML Area of 3620 ha (ML No.03/89) at Villages- Zawar, Kodiya Khet, Nayakheda, Rawa, Tidi, Udiyakheda, Barothi Bhaldia, Bara, Chanawada, 

Dhavadi Talai, Kanpur, Newa Talai, Padla, Parsad, Krishnapura, Singhatwara , Tehsil: Girwa and Sarada, District- Udaipur, Rajasthan by M/s Hindustan Zinc Ltd.  

Chapter 7 of Final EIA/EMP Report 
 

 

 M/s. Hindustan Zinc Ltd.                                                              280                                                                                                                                                                  J.M. EnviroNet Pvt. Ltd. 

Sensitivity: Internal (C3) 

Sr. 

No. 
Comments/suggestions and objections/issues Reply by PP PH action Plan with budget allocation 

iv) Library setup at Newatalai - 9 Lakhs 

v) Repair and renovation at Govt. Zawar School - 23.60 

Lakhs 

vi) Repair and renovation at Govt. Tidi Boys School - 41.71 

Lakhs 

vii) Repair and renovation at Govt. upper Primary School 

Nala, Chanavda- 29.7 Lakhs 

viii) Repair & Renovation at Govt. Primary School, 

Bedadhara - 14.91 Lakhs 

ix) Repair & Renovation Govt. Girls Senior Secondary 

School, Ramnagar - 22.11 Lakhs 

x) Construction of 2 Classrooms at Govt. Senior 

Secondary School, Mahadev Ki Naal- 20.35 Lakhs 

Total Education Infra Development Spend: 208.01 Lakhs 

In the field of medical and health also, Hindustan Zinc 

Administration should provide free treatment for the 

nearby people by setting up a good doctor in the 

hospital of village Zawar Mines.  

    

People get deprived of treatment as they are not aware 

of the ambulances deployed by them to reach the 

villages. Good work should also be done in the field of 

education. We want that not only one but ten factories 

should be opened in our area, but employment should 

be provided to the local people on priority. 

  

Each year Hindustan Zinc Ltd, Zawar Mines contributes 

more than 100 Crs towards District Mineral Foundation 

Trust (DMFT), a fund set up& managed by District 

Authorities for Development of mining affected regions. 

In 2023-24, INR 10 Crs approx. was appoved under DMFT, 

sending out a complete list of Development works to be 

undertaken in 13 Panchayats of Zawar Mines as per the 

Efforts will be continued for utilization of DMFT 

fund with support of local village 

representatives. 
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  recommendations of local PRI's, the sanction order was 

received in May'23, post which the financial sanction was 

given to 3 of the works in March'24 by District DMFT 

Committee, work under which is not started yet, HZL has 

always made continuous efforts for the DMFT funds be 

utilised for village development in Zawar Mines region, 

however in the absence of local & company's 

representation, works have not been adequately 

addressed. 

As a part of Health initiatives in the region, HZL through a 

Mobile Health Van , provides primary health care facility 

without any cost in 28 villages across 13 Panchayats of 

Zawar. The project has been in function from FY  2019 up 

to FY 2023 reaching out to 2 villages per day as per a fixed 

monthly timetable with services of General Health 

checkup & medicines, reaching out to about 30,000 

benefeciaries from Zawar region per year, Budget - 35 

Lakhs per year 

Total investments made, status: Completed: 70 Lakhs 

Few of the major health initiatives in plan for FY 

25 include  

1. Support to Primary Healthcare Center, right 

now under construction in Sarada Block with 

equipments & such other support basis the 

recommendations from Block Medical 

Department - 70-80 Lakhs approx. 

2. Mobile Health Van, provides primary health 

care facility without any cost in 28 villages across 

13 Panchayats of Zawar- 35 Lakhs per year 

Total Budgeted: 115 Lakhs 

11 Mr. Mohammad Arif, Advocate     

  Mr. Mohammad Arif, Advocate said that as our 

Sarpanch Sahab said that people should get 

employment. I also want that at least 50 percent of the 

local people should be given employment. 

As of year 2023-24, company employs 80% of its contract 

workers from the districts of Udaipur & Salumber under 

Girwa & Sarada Blocks of Zawar Mines region. 

Additionally, HZL continuously works towards upskilling 

Future initiatives under pipeline for FY 2024-25 

include- 

 1. Zinc Kaushal Kendra would be opened for 

youth in 2 trades (hospitality management & 
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The last time when the environment clearance was 

taken over by the Zinc Administration, it was promised 

by them that a biogas plant would be set up. But even 

in 4-5 years this plant is not there but it must be set up 

in the future. As replied to me by Zinc Administration 

that they have applied for ToR in July, 2021, whereas the 

truth is that they have started work from March, which 

should be answered. 

& providing quality education to the children & youths in 

the community through its Education Initiatives under 

CSR-- 

A. Education Projects active in Zawar region through 

CSR: 

Shiksha Sambal - Supporting Sr. Sec Schools for Xth & Xii 

th Board Exams through competent teachers in Science, 

English & Maths Subjects in 10 Senior Secondary Schools 

of Nevatalai, Padla, Oda, Singhatwada, Chanavda, Zawar, 

Tidi Boys, Tidi Girls, Kanpur - 52 Lakhs per year 

 

Reengus: Each year 30 meritorious Girls are selected & 

supported with residential Graduation Program in 

Science, Commerce & Arts stream for three years - 10 

Lakhs per year 

 

Unchi Udaan: Every year, students are selected for JEE 

Coaching, supported with residential education program 

from VIIIth to XIIth & coaching for JEE program 

Total Investment in Education Projects: 62 Lakhs per 

year 

security) with 60 students in each batch - 30 

Lakhs 

2. Anushka Academy coaching to be continued 

for the cominh years with 2 batches in a FY. Total 

budget would be ₹ 12 lakhs per year 

3. Commencing Computer Training Centre for 50 

youth in one batch, and 4 batches in one FY. Total 

budget shall be 5 lakhs per year 

4. Restarting of the textile unit at Zawar where it 

would provide skill training as well as 

employment to around 25 women in the 

operational villages. Total annual budget shall be 

₹ 25 lakhs 

Programs Planned: 72 lakhs 

  

  

12 Ms. Reshma Meena, Village Zawar      

  Ms. Reshma Meena said that she has been a part of 

UnchiUdan project run by Hindustan Zinc Ltd. Under 

this, she has been given IIT coaching by Zinc 

Thanks for the support - 
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Administration, due to which today she is got admission 

in NIT in Jamshedpur. I request that the administration 

for Hindustan Zinc should continue to cooperate with 

the children in need for higher education. 

13 Mr. Shambhulal, Resident of Zawar      

  Mr. Shambhulal resident of Zawar said that due to the 

blasting work being done by Hindustan Zinc, cracks are 

coming in many houses in the area. My house is also 

getting cracks. The water level of the wells in this area 

are decreasing. Two people are mad in my house, what 

is the reason? Noise pollution, air pollution or water 

pollution. The people of Hindustan Zinc have always 

cheated us, how much amount is earned from here, but 

in return no work is done here. When it was under 

Government of India, then our vehicles used to run in it 

but in today's time Vedanta people have paralyzed us. 

As long as there is a lack of education here, there will be 

no imagination of employment and development here. 

People who do not have any certificate, such people are 

also working here from outside which can be checked. 

Later the zinc administration says that the local people 

protest, which is wrong. We are the natives here, we 

should have economic development, which is not 

happening, now it will not work. If we look at the 

As a part of Sakhi Initiative in Zawar, Village level groups 

have been formed & an apex body of Federation has been 

registered and established, owned & managed by 

Hindustan Zinc Ltd under its CSR. Women own this 

Federation & undertake the functioning of it, sanctioning 

loans up to 5-7 Lakhs per month, 60 Lakhs annually using 

the Fund contributed by HZL under CSR. Various trainings 

& awareness programs are also conducted with the Sakhi 

women members on Gender based social issues & 

awareness about rights & legislations for women 

protection in India are given each year under Sakhi 

'Uthori' initiative by HZL, through the Sakhi initiative, 

5000 members and 15000+ Beneficiaries are benefitted 

under the program till date.  A Production unit has been 

established as a part of Sakhi Initiative employing 8 

women from Paduna, Zawar with the capacity of 

producing Namkeen 400Kgs per day. The women are 

trained to make the products and also do local selling, 

established in 2023, the unit has an annual expenditure of 

The same measures shall be continued. 



Expansion of Zawar Group of Underground Lead- Zinc Mines from 4.8 Million TPA to 6.5 Million TPA Ore Production with Total Excavation: 7.78 Million TPA including Waste rock 1.28 MTPA and 

Beneficiation from 4.8 Million TPA to 7.3 Million TPA within ML Area of 3620 ha (ML No.03/89) at Villages- Zawar, Kodiya Khet, Nayakheda, Rawa, Tidi, Udiyakheda, Barothi Bhaldia, Bara, Chanawada, 

Dhavadi Talai, Kanpur, Newa Talai, Padla, Parsad, Krishnapura, Singhatwara , Tehsil: Girwa and Sarada, District- Udaipur, Rajasthan by M/s Hindustan Zinc Ltd.  

Chapter 7 of Final EIA/EMP Report 
 

 

 M/s. Hindustan Zinc Ltd.                                                              284                                                                                                                                                                  J.M. EnviroNet Pvt. Ltd. 

Sensitivity: Internal (C3) 

Sr. 

No. 
Comments/suggestions and objections/issues Reply by PP PH action Plan with budget allocation 

explosive material used for blasting here, it seems that 

nothing has been done by the Zinc Administration in 

the field of preventing environmental pollution. 

People are becoming deaf because of the smoke 

produce from here, local people are not getting proper 

employment while the people of mining affected area 

should be given adequate employment. Apart from this 

there are many other things but due to hesitating 

because of our Netaji, Adhikariji and other bhai sahab 

sitting here I don’t want to say more. 

INR 60 Lakhs per year  

Total Budget: 147 Lakhs per year 

Supply of portable Water is done through Tankers in the 

community during Summers & on a regular basis in 

Kanpur village, Zawar Panchayat - settlement with a 

population of 1000 villagers near to tailing dam, the water 

is supply twice a day on regular basis & more frequently 

during community festivals & summers as required & 

suggested by PRI's, Budget for Water supply: 10 Lakhs 

per year 

  

Water supply through tankers shall be 

continued and efforts shall be made to 

converge with the ongoing Jal Jeevan Mission 

initiatives. 

Tentative budget for the same shall be ₹ 12 

lakhs per annum 

14 Shri Mangilal Meena, Resident of Zawar Mala 

  Mr. Mangilal Meena resident of Zawar Mala said that as 

my former speakers said that we are going crazy 

because of the sound of the fan running here, then this 

thing is completely wrong. Because I have my own 

house just in front of the fan, we have not suffered any 

damage from it. It is a matter of the family of the people 

who say this, which should be settled by sitting with 

their own family. 

Ventilation fan provided is regularly maintained and noise 

monitoring is done and found within prescribed limit. 

  

  

The same shall be continued. 

  

  

15 Smt. Aruna Kanwar,Resident of Singhatwada     

  Mrs. Aruna Kanwar resident of Sighatwada said that on 

our request, a toilet was built in the school, there was 

no playground in the school which was built, water tank 

was made by Hindustan Zinc Administration. A loan of 

one lakh rupees to each was given to the women of the 

As a part of Sakhi Initiative in Zawar, Village level groups 

have been formed & an apex body of Federation has been 

registered and established, owned & managed by 

Hindustan Zinc Ltd under its CSR. Women own this 

Federation & undertake the functioning of it, 

The flagship projects Sakhi and Microenterprises 

(Namkeen Unit) shall be continued for the 

upcoming years and the tentative budget for the 

same shall be ₹ 100 lakhs 
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village through the Sakhi project, due to which today 

women are taking care of their household expenses by 

working in the field of sewing, flour mill, dairy etc. 

sanctioning loans up to 5-7 Lakhs per month, 60 Lakhs 

annually using the Fund contributed by HZL under CSR. 

Various trainings & awareness programs are also 

conducted with the Sakhi women members on Gender 

based social issues & awareness about rights & 

legistations for women protection in India are given each 

year under Sakhi 'Uthori' initiative by HZL, through the 

Sakhi initiative, 5000 members and 15000+ Beneficiaries 

are benefitted under the program till date.  A Production 

unit has been established as a part of Sakhi Initiative 

employing 8 women from Paduna, Zawar with the 

capacity of producing Namkeen 400Kgs per day. The 

women are trained to make the products and also do 

local selling, established in 2023, the unit has an annual 

expenditure of INR 60 Lakhs per year  

Total Budget: 147 Lakhs per year 

16 Mr. Amit Kharadi, Resident of Zawar     

  Mr. Amit Kharadi, resident of Zawar said that programs 

like Sakhi Project and UnchiUdan are also being run by 

the state government. In other districts of the state 

also, the work of such benefits is being done by the 

government. But here zinc administration is also doing 

kind of work for which we will have to give our land? We 

are not going to give our land in return for such small 

works. A tremor like an earthquake is felt at the time of 

    

Hindustan Zinc Ltd undertates various initiatives each 

year in education sector in building capacities & 

supporting the local government schools to enhance the 

quality of education in Zawar region, this includes 

construction of classrooms, toilets, complete repair & 

renovation of School buildings. Additionally, many 

continuous programs like – 

All the projects mentioned in part A shall be 

continued in the future years, with total budget 

of ₹ 60 lakhs 
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blasting by zinc people at night. Will it have to bear the 

tremors of earthquake for such small facilities? Our 

request is, not to mislead the public for small works and 

profit. Our demand is that Vedanta should be run again 

as a Government of India. Here 80 seats should be 

reserved for tribal children in the Sports Academy 

(Football) which has been opened by the Zinc 

Administration. There is no benefit in opening a college 

or ITI here. Due to this, the frog of the well will remain 

in the well. We want that the students of this place 

should be encouraged for higher education by giving 

scholarships so that they can get good employment in 

future without relying on zinc people. In the year 2017 

also, we had apprised the CSR team of Zinc 

Administration about tailing dam, drinking water, 

education and health etc. but till date no hearing has 

been done. No work has also been done regarding the 

recruitment of unemployed. Many people here are 

sitting unemployed. It is the demand of all that the local 

people should get maximum employment. When the 

power plant was being built here, an assurance was 

given by the zinc administration that free electricity 

would be provided to the local people, do you all 

remember or forgot this thing.  In year 2012, an 

assurance was given by Vedanta Group to fulfill the local 

A. Education Projects active in Zawar region through 

CSR: 

Shiksha Sambal - Supporting Sr. Sec Schools for Xth & Xii 

th Board Exams through competent teachers in Science, 

English & Maths Subjects in 10 Senior Secondary Schools 

of Nevatalai, Padla, Oda, Singhatwada, Chanavda, Zawar, 

Tidi Boys, Tidi Girls, Kanpur - 52 Lakhs per year 

Reengus: Each year 30 meritorious Girls are selected & 

supported with residential Graduation Program in 

Science, Commerce & Arts stream for three years - 10 

Lakhs per year 

Unchi Udaan: Every year, students are selected for JEE 

Coaching, supported with residential education program 

from VIIIth to XIIth & coaching for JEE program 

Total Investment in Education Projects: 62 Lakhs per 

year 
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demands, copy of which I will provide to you. None of 

these demands have been met by the Zinc 

Administration. 

17 Mr. AmritlalMeena,  MLA Sir Salumbar:     

  Mr. Amrutlal Meena, MLA Sir Salumbar first of all 

welcomed the Additional District Collector, other 

officers and the people of the area present in today's 

public hearing. After that, he said that there is a demand 

of everyone that factories should be opened in this area, 

but along with this, it is also true that the people here 

should be provided employment on priority. Today a 

public hearing has been held for environmental 

clearance. The same was organized in the year 2018 as 

well, but the factory from here went to Agucha, due to 

which the people here had to bear the loss. Zinc 

administration is also requested to establish 

coordination with the Sarpanch and other public 

representatives of all the Gram Panchayats of the area 

by making a list of the works to be done in the field of 

education, health, environment and getting them done 

from time to time. The District Collector President of 

the DMFT fund, the Mining Engineer is the Member 

Secretary and all the MLAs of the district are the 

members. 

Each year Hindustan Zinc Ltd, Zawar Mines contributes 

more than 100 Crs towards District Mineral Foundation 

Trust (DMFT), a fund set up& managed by District 

Authorities for Development of mining affected regions. 

In 2023-24, INR 10 Crs approx. was appoved under DMFT, 

sending out a complete list of Development works to be 

undertaken in 13 Panchayats of Zawar Mines as per the 

recommendations of local PRI's, the sanction order was 

received in May'23, post which the financial sanction was 

given to 3 of the works in March'24 by District DMFT 

Committee, work under which is not started yet, HZL has 

always made continuous efforts for the DMFT funds be 

utilised for village development in Zawar Mines region, 

however in the absence of local & company's 

representation, works have not been adequately 

addressed. 

Efforts will be continued for utilization of DMFT 

fund with support of local village 

representatives. 
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 All the Gram Panchayats of zawar Mines area do come 

under my Vidhan Sabha area. Right now we have got a 

fund of Rs 7 crore under DMFT fund. I want that 

approval should be issued from this fund for Zawar to 

Oda Road. I request that like iron mines, soap stone 

mines should also be added to this. As far as opening of 

ITI is concerned, I will meet the honorable Chief 

Minister along with 5-7 people here and get the 

approval issued hand-in-hand. I urged to the Zinc 

Administration about the limits set by management to 

ensure that the local people's representatives should 

be taken along with them to solve the problems of the 

area. 

  Hindustan Zinc , under its Community Asset Creation 

supports many Rural & Education Infra Develeopment 

works in the villages of Zawar region (Education infra 

details highlighted above), below are few of the other 

Rural Infra works undertaken since FY 2021- 

i) Construction of Retaining wall near Zawar Mata Temple 

& Cremation Shed - 27.67 Lakhs 

ii) Bhaladiya Cremation shed (Behind Community Center)- 

18.5 Lakhs 

iii) RCC construction at Zawar Pump House - 30.60 Lakhs 

iv)RCC construction at Dhawaditalai & Deraphala, Zawar - 

23 Lakhs 

In the rural infrastructure, we shall be taking up: 

i) CC road in the interior part of Kanpur Village - ₹ 

70 lakhs 

ii) Cremation shed at Newatalai Village - ₹ 35 

lakhs 

iii) Repair and renovation of Kanpur School - ₹ 15 

lakhs 

iv) Repair and renovation of Tidi Girls school - ₹ 

20 lakhs 

v) Repair and renovation of Padla school - ₹ 10 

lakhs 
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v) Cremation shed at Singatwada (Near Naka Bazar) - 32 

Lakhs 

Total Rural Infra works in past 3 years: 132 Lakhs  

18 Shri Mohanlal Kharadi, Former Pradhan Panchayat 

Samiti Sarada. 

    

  Shri Mohanlal Kharadi, former Pradhan Panchayat 

Samiti Sarada first of all welcomed the officers and 

people of the area present in today's public hearing. 

After that he said that first of all I would like to thank our 

MLA sir for giving the approval of the factory. after that 

our sad regarding the DMFT fund that crores of rupees 

go into the fund from our area, yet the village 

panchayats of the area (Kevada, Oda, Singatwada, 

Nevatalai ,Bhaladiya, Devpura etc.) have not even 

received a single rupee. After this it is requested to MLA 

sir that they should take care of Oda road. If they want 

this road will be built this year. The development of this 

area which should be done under DMFT fund is in the 

hands of MP and MLA. Because wherever you want, the 

money will be spent from this fund. If half of the money 

that goes from here to this fund is spent in the 

development of the gram panchayats of this area, then 

these panchayats will become rich. So before the next 

meeting, Acceptance should be issued under equitable 

distribution system by taking proposal from the 

Each year Hindustan Zinc Ltd, Zawar Mines contributes 

more than 100 Crs towards District Mineral Foundation 

Trust (DMFT), a fund set up& managed by District 

Authorities for Development of mining affected regions. 

In 2023-24, INR 10 Crs approx. was appoved under DMFT, 

sending out a complete list of Development works to be 

undertaken in 13 Panchayats of Zawar Mines as per the 

recommendations of local PRI's, the sanction order was 

received in May'23, post which the financial sanction was 

given to 3 of the works in March'24 by District DMFT 

Committee, work under which is not started yet, HZL has 

always made continuous efforts for the DMFT funds be 

utilised for village development in Zawar Mines region, 

however in the absence of local & company's 

representation, works have not been adequately 

addressed. 

Efforts will be continued for utilization of DMFT 

fund with support of local village 

representatives. 
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government so that we do not have any complaints / 

complaints from any government or Hindustan Zinc 

Administration to our sarpanch sir. Women of the area 

have been inspired by the social concern program (Sakhi 

Saheli Programme) being run by Hindustan Zinc Ltd. and 

women who did not come out of their homes before”, 

She has learned to speak on stage by going out today. 

Many thanks to the Zinc Administration for this. When 

Hindustan Zinc Administration has helped so much, I 

urge women that now they should try to walk and move 

forward on their own because if they do not work, then 

their development will not be possible. 

19 Smt. Shankari Devi, resident of Chanavada. 

  Shri Shankari Devi, Resident of Chanavada said that we 

women did not know how to come out of our house but 

we were made aware by Hindustan Zinc Administration 

through Manjari Foundation. Due to Manjari 

Foundation, if we are standing on our feet today, then 

we will also learn to walk ahead. The opportunity that 

we got today to express our views is all due to the 

Hindustan Zinc Administration. Earlier, the girls of our 

village were not educated, but today, inspired by the 

plans of the Zinc Administration, the girls are moving 

ahead by reading and writing. I was told by the zinc 

administration that your daughter has got good marks, 

As a part of Sakhi Initiative in Zawar, Village level groups 

have been formed & an apex body of Federation has been 

registered and established, owned & managed by 

Hindustan Zinc Ltd under its CSR. Women own this 

Federation & undertake the functioning of it, 

sanctioning loans up to 5-7 Lakhs per month, 60 Lakhs 

annually using the Fund contributed by HZL under CSR. 

Various trainings & awareness programs are also 

conducted with the Sakhi women members on Gender 

based social issues & awareness about rights & 

legislations for women protection in India are given each 

year under Sakhi 'Uthori' initiative by HZL, through the 

The flagship projects Sakhi and Microenterprises 

(Namkeen Unit) shall be continued for the 

upcoming years and the tentative budget for the 

same shall be ₹ 100 lakhs 
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so she got admission in Ringus College through us for 

further studies. On this matter we admitted our 

daughter there and today she is studying in second year 

BA. Therefore, I request all the mothers that they should 

also get their daughters educated and get admission in 

Ringus College and Zinc Administration should also 

continue to do such work in future and provide 

employment to our unemployed people of the area. 

Sakhi initiative, 5000 members and 15000+ Benefeciaries 

are benefitted under the program till date.  A Production 

unit has been established as a part of Sakhi Initiative 

employing 8 women from Paduna, Zawar with the 

capacity of producing Namkeen 400Kgs per day. The 

women are trained to make the products and also do 

local selling, established in 2023, the unit has an annual 

expenditure of INR 60 Lakhs per year  

Total Budget: 147 Lakhs per year 20 Smt. Falak Naaz,Resident ofBhaladia: 

  Mrs. Falak Naaz resident Bhaladia welcomed the 

officers and the people of the area in today's public 

hearing. After that she said that she is associated with 

the education project run by Hindustan Zinc limited. 

With this program of zinc administration, the level of 

education of children of our area has increased, today 

they are studying IIT and engineering. This projector is 

running in 10 schools of the area. Due to this, children 

have got good benefit in English, Maths and Science 

subjects and we are also getting good employment 

from last 4 years. Children who never knew how to 

speak in front of anyone, are today talking well with 

their teacher. This project was going on even during the 

Corona epidemic, so that we kept the children 

connected with studies. This project is going on since 

the year 2016, due to which the board's exam results 

Thanks for the support   
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have also improved a lot and helping them to move 

forward. For all the above-mentioned benefits, we are 

thankful to Hindustan Zinc Administration. 

21 Smt. Pyari Kumari Meena, Resident of Krishnapura Zawar Mines: 

  Smt. Pyari Kumari Meena, Zawar Mines told that she is 

associated with Unchi Udaan, a program run by 

Hindustan Zinc. Under this, coaching for IIT and 

engineering is given by Zinc Administration for two 

years after class 11 and 12. Through this program, today 

I am studying B.Tech engineer in civil subject from 

Jodhpur College. I request all the mothers that they 

should also educate their daughters further and zinc 

administration should also fully support them. I also 

request the zinc administration to help the girls in their 

higher education as well as they are helping them in 

coaching, because our poor parents are unable to bear 

the cost of higher education. Along with coaching, zinc 

administration should also help in college fees. 

As of year 2023-24, company employs 80% of its contract 

workers from the districts of Udaipur & Salumber under 

Girwa & Sarada Blocks of Zawar Mines region. 

Additionally, HZL continuously works towards upskilling 

& providing quality education to the children & youths in 

the community through its Education Initiatives under 

CSR-- 

A. Education Projects active in Zawar region through 

CSR: 

Shiksha Sambal - Supporting Sr. Sec Schools for Xth & Xii 

th Board Exams through competent teachers in Science , 

English & Maths Subjects in 10 Senior Secondary Schools 

of Nevatalai, Padla, Oda, Singhatwada, Chanavda, Zawar, 

Tidi Boys, Tidi Girls, Kanpur - 52 Lakhs per year 

Reengus: Each year 30 meritorious Girls are selected & 

supported with residential Graduation Program in 

Science, Commerce & Arts stream for three years - 10 

Lakhs per year 

Unchi Udaan: Every year, students are selected for JEE 

Coaching, supported with residential education program 

from VIIIth to XIIth & coaching for JEE program 

Future initiatives under pipeline for FY 2024-25 

include- 

 1. Zinc Kaushal Kendra would be opened for 

youth in 2 trades (hospitality management & 

security) with 60 students in each batch - 30 

Lakhs 

2. Anushka Academy coaching to be continued 

for the cominh years with 2 batches in a FY. Total 

budget would be ₹ 12 lakhs per year 

3. Commencing Computer Training Centre for 50 

youth in one batch, and 4 batches in one FY. Total 

budget shall be 5 lakhs per year 

4. Restarting of the textile unit at Zawar where it 

would provide skill training as well as 

employment to around 25 women in the 

operational villages. Total annual budget shall be 

₹ 25 lakhs 

Programs Planned: 72 lakhs 
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Total Investment in Education Projects: 62 Lakhs per 

year 

22 Mr. Gautam Lal Meena resident Tidi:     

  Shri Gautam Lal Meena resident of Tidi welcomed the 

officers and people of the area present in today's public 

hearing. After that he said that mining is going on for 

the last many years at Zawar village. Along with mining, 

a sufficient amount of plantation has also been done by 

the Zinc Administration, due to which today only 

greenery is visible all around. In the future, we want that 

along with mining, the environment of the area should 

also remain good. I want to ask the Regional Officer, 

Rajasthan State Pollution Control Board whether the 

expansion of mining area will provide more 

employment opportunities to our people. Good work 

has also been done in the area under the Sakhi and 

Samadhan project. Along with this, poultry farming 

scheme is also going on in the area. The farmers of the 

area have a lot of land but they are not able to cultivate 

on it, so I request them to dig a big pit in their land and 

start fisheries there and do fish farming with fish seeds. 

The fish will take a good shape within the span of the 

month itself. Through this, a farmer can take good profit 

in a small amount of land. I request that zinc 

Hindustan Zinc Limited has been supporting the farmers 

in its operational villages in multiple agricultural and 

livestock related activities through its Samadhan 

Program. Under which farmers are supported with seeds, 

inputs, equipment, pest control, hi-tech farming 

equipement, installation and other technical services. For 

the livestock, there are health camps, vaccination drives 

and awareness campaigns conducted along with Artificial 

Insemination. They also provide the option of choosing 

sorted semens to improve the chances of having female 

calves. 

In June, 2022 an Input shop by Farmer Producer 

Organisation was opened with 1200+ shareholders. 

Overall budget that goes into these initiatives is more 

than ₹ 60 lakhs annually. 

These activities shall continue to operate in the 

coming years with the scope on increasing the 

farmer reach. Budget to be used for the same 

shall be ₹ 55 lakhs 
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administration should also link this business with the 

solution project. 

23 Shri Gautam Lal Meena, Former Sarpanch of Gram Panchayat Singhatwada: 

  Shri Gautam Lal Meena, former Sarpanch of Gram 

Panchayat Singhatwada welcomed the officers and 

people of the area present in the public hearing. After 

that he said that once in the year 2008, when Hindustan 

zinc limited has been closed, the people around it had 

suffered a little. At that time, I myself was the Sarpanch 

here and this factory was under the Central 

Government. At that time this factory was closed for 4 

years and we Sarpanch people of nearby gram 

panchayats had made a lot of efforts to make this 

factory run again. At that time, the people of Hindustan 

Zinc had conducted a public hearing to get NOC for 5158 

hectares of land. When Hindustan Zinc was closed, it 

had 1578 hectares of land. At that time all the 

sarpanches around this area had said that we will not 

give 5158 hectares of land. Then from where did this 

3620-hectare land come to Zinc, about which public 

hearing is being held today. The people of this area say 

that we will get this factory closed, whereas we had got 

the factory started again by giving 1578 hectares of land. 

The agreement/promises made by the Zinc 

Administration to run the factory at that time, has not 

HZL carries out blasting activity as prescribed in statutory 

permission laid out in Stoping Permissions vide Reg 107(3) 

of MMR 1961. This is guided by scientific study done by 

CSIR CIMFR. All mines have grown deeper and the 

response of blast vibration has reduced significantly in 

surface. Pertaining to the quality of explosives, it is 

checked by scientific agency CSIR CIMFR and is within 

prescribed limit. 

  

  

  

80% of the contract workforce are from the nearby 

communities and the same shall be maintained in future 
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been fulfilled by the Zinc Administration. none of this 

agreement has been considered. Only 5 percent of the 

workers in this factory are local residents. All the 

people from outside are working. Today we have to 

take approval even to meet the General Manager of 

Zinc. Whereas earlier we could meet without any 

hindrance. The doors of the factory have been closed 

for us today. is not found with us. For this we ourselves 

will fight and we will raise the coming generation ahead 

of us. Today, a public hearing is being organized by the 

Zinc Administration for 3620 hectares of land, while the 

truth is that our area is not being developed by them in 

any way. We want that we should take one step and the 

company should also take one step, there should be no 

role of any broker in the middle. The people of this area, 

who have done brokerage, are sitting in the company's 

lap today and people like us are being insulted. Not a 

single penny is being spent in development by the 

company in this area, but the company is spending the 

money received from state government and place the 

board of its name on that money and work, which is 

wrong. So far, how many local people have been given 

employment by the company, we should be informed 

after extracting the data. Out of about 7500 workers 

employed here, only 2000/2500 workers can be local, 
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rest all are outsiders and our people have to wander for 

employment outside Udaipur or elsewhere. The security 

guards of Zinc Company also keep a complete watch on 

us, have we committed any crime, for what we are being 

treated like this. We are not able to sleep at the night 

due to the blasting done by the company during night 

time. Therefore, zinc administration should listen with 

open ears that we want to know from where 3620-

hectare land is coming, first of all, we should be given 

information about the boundaries, we have given 1580 

hectares of land in the past, Will not give any more land. 

24 Shri Prakash Chand Meena, Sarpanch, Gram Panchayat Zawar: 

  Shri Prakash Chand Meena, Sarpanch, Village Zawar 

welcomed all the officers and people of the area 

present in today's public hearing. After that, today a 

public hearing is being held in our village for the 

expansion of work for Hindustan Zinc. As told by Mr. 

Gautam ji, the company is talking about taking 3620 

hectares of land. When the company wants to increase 

its production, then land will also be needed for it. A lot 

of money is being deposited by the company in DMFT. 

Nominal money is being spent in the development of 

nearby gram panchayats from this fund (cumin in the 

mouth of a camel equal). Not even one percent of the 

money of here is being spent here. Our MLA is also 

80% of the contract workforce are from the nearby 

communities and the same shall be maintained in future 
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requested that the DMFT fund money should be spent 

in the development of the panchayats around us. If 

mining will expand, then surely the development of the 

surrounding villages will also happen. Today our people 

who have done diploma or technical training have to 

go for interview in Udaipur office of Hindustan Zinc and 

in that too only 2-3 percent people are selected, which 

is wrong. 

25 Shri Laxmi Chand Meena, Sarpanch, Gram Panchayat Newatalai: 

  Shri Laxmi Meena, Sarpanch, Gram Panchayat 

Newatalai welcomed the officers and people of the area 

present in today's public hearing. After that, he said that 

it is a matter of great pride that the Zinc Administration 

has organized a public hearing today for the expansion 

of its mining operations. It is a matter of sorrow that our 

land is being taken from us and our people do not get 

jobs in return, the participation of local people should 

be ensured for the jobs. Today, people coming from 

outside are moving around in cars by contracting and 

have made village pucca house, we want 10 more 

factories to be set up here, but in return, development 

of local people and village should also take place, people 

should get facilities. Zinc administration should also do 

good work in the field of education and health and 

parents should also take full care whether their children 

Hindustan Zinc Ltd undertakes various initiatives each 

year in education sector in building capacities & 

supporting the local government schools to enhance the 

quality of education in Zawar region, this includes 

construction of sclassrooms, toilets, complete repair & 

renovation of School buildings. Additionally, many 

continuous programs like – 

A. Education Projects active in Zawar region through 

CSR: 

 

Shiksha Sambal 

- Supporting Sr. Sec Schools for Xth & Xii th Board Exams 

through competent teachers in Science, English & Maths 

Subjects in 10 Senior Secondary Schools of Nevatalai, 

Padla, Oda, Singhatwada, Chanavda, Zawar, Tidi Boys, 

Tidi Girls, Kanpur 

1.Continuous Implementation of Projects 

mentioned in the Category A above viz. Shiksha 

Sambal, Reengus, Unchi Udaan 

 

2. Undertaking Education Infra Projects basis 

need - 65 Lakhs approx. each year.  

3. Ongoing Education Infra Sites: 

i) Govt. Kanpur Sr. Sec School- 16 Lakhs 

ii) Govt. Tidi Girls Sr. Sec School,19 Lakhs 
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are going to school or not. Since more land has been 

allotted to the people of Newatalai in this company, the 

people of Newatalai should also get maximum 

employment on priority in this company. At the same 

time, government servants should also do their duty 

honestly. The people of the company should take the 

local people along so that the company and the area can 

develop. 

  

Reengus 

: Each year 30 meritorious Girls are selected & supported 

with residential Graduation Program in Science, 

Commerce & Arts tream for three years.  

Unchi Udaan: 

Every year, students are selected for JEE Coaching, 

supported with residential education program from VIIIth 

to XIIth & coaching for JEE program 

B. Education Infra Projects undertaken by the company 

over past 3 Years- 

i) Repair & Renovation of Primary School, Limbadara, 

Nevatalai 22 Lakhs 

ii) Repair & Renovation of Govt. Primary School, Talab 

Fala, Singhatwada- 12 Lakhs 

iii) Repair & Renovation of Govt. Primary School, 

Amarpura - 12.63 Lakhs 

iv) Library setup at Newatalai - 9 Lakhs 

v) Repair and renovation at Govt. Zawar School - 23.60 

Lakhs 

vi) Repair and renovation at Govt.Tidi Boys School - 41.71 

Lakhs 

vii) Repair and renovation at Govt. upper Primary School 

Nala, Chanavda- 29.7 Lakhs 
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viii) Repair & Renovation at Govt. Primary School, 

Bedadhara - 14.91 Lakhs 

ix) Repair & Renovation Govt. Girls Senior Secondary 

School, Ramnagar - 22.11 Lakhs 

x) Construction of 2 Classrooms at Govt. Senior 

Secondary School, Mahadev Ki Naal- 20.35 Lakhs 

Total Education Infra Development Spend: 208.01 Lakhs 

Hindustan Zinc Ltd undertakes various initiatives to 

ensure the proper supply of water to villages that are 

water deficit: 

1. A structure was developed with 7 overhead water 

tanks, D G Set and water pump with pipelines spread 

across 5 km. The overall expense for the same was ₹ 45 

lakhs. But due to improper use of the system it couldn't 

last long. 

2. As a solution to the above-mentioned problem, we 

started water tankers for all villages that are water 

deficit. In some villages the requirement for water came 

only in Summers. 

Water supply through tankers shall continue in 

all the required villages which costs around ₹ 12 

lakhs per annum. Also we shall be converging 

with PHED for utilise the available resources in 

ensuring that water reaches everywhere 

As a part of Health initiatives in the region, HZL through a 

Mobile Health Van, provides primary health care facility 

without any cost in 28 villages across 13 Panchayats of 

Zawar. The project has been in function from FY  2019 up 

to FY 2023 reaching out to 2 villages per day as per a fixed 

monthly timetable with services of General Health 

Few of the major health initiatives in plan for FY 

25 include – 

1. Support to Primary Healthcare Center, right 

now under construction in Sarada Block with 

equipment & such other support basis the 

recommendations from Block Medical 
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checkup & medicines, reaching out to about 30,000 

benefeciaries from Zawar region per year, Budget - 35 

Lakhs per year 

Total investments made, status: Completed: 70 Lakhs 

Department - 

70-80 Lakhs approx. 

2. Mobile Health Van, provides primary health 

care facility without any cost in 28 villages across 

13 Panchayats of Zawar.-  

35 Lakhs per year 

 

Total Budgeted: 115 Lakhs 

26 Shri Anil Kumar Meena, Shiksha Sambal Village Zawar: 

  Shri Anil Kumar Meena welcomed the officers and 

people of the area present in today's public hearing. 

After that he said that Hindustan Zinc gave education in 

class 9 and 10, we were given coaching by taking extra 

classes and winter camps were set up for which I am 

grateful to the entire team of the company. 

Thanks for the support   

27 Shri Magan Meena, Former Sarpanch Gram Panchayat 

Tidi: 

    

  Shri Magan Meena, former Sarpanch Gram Panchayat 

Tidi welcomed the officers and people of the area 

present at the public hearing today. After that, He said, 

in the public hearing of today, people of nearby gram 

panchayats have gathered for the subject of 

employment, social and economic development, 

security and basic amenities. But the way the Hindustan 

Zinc Administration wants to expand the land to 

a) 1. Skill centre was opened at Rural Resouce centre in 

June, 2022 with 25 youth being trained for Hospitality 

Management. 

2. In collaboration with Anushka Academy coaching for 

Govt. Exams were provided to 70 youth in FY'24. Total 

Budget of the project was around ₹ 5 lakhs 

 

b) As a part of Health initiatives in the region, HZL through 

a) 1. Zinc Kaushal Kendra would be opened for 

youth in 2 trades (hospitality management & 

security) with 60 students in each batch 

2. Anushka Academy coaching to be continued 

for the cominh years with 2 batches in a FY. Total 

budget would be ₹ 12 lakhs per year 

3. Commencing Computer Training Centre for 50 

youth in one batch, and 4 batches in one FY. Total 
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increase its production, as informed by our former 

sarpanch Mr. Gautam ji Meena, it is a matter of fact that 

in the year 2014, all of us worked together in this area to 

get the mining work started again, got the NOC issued. 

Expansion of mining should be done in our area, but in 

return we should also be provided with basic facilities, 

we have given 1580 hectares of land to the company, 

now 3620 hectares of land is needed, which makes 

about 20000 bighas. In return, we need complete 

protection from the company. We first need 

employment for the local people, which is also the right 

of the people here. We do not want that the company 

should not get land but instead our area should also be 

developed, we want security and development. There is 

no demand of the people except the daily meal for their 

livelihood. If we villagers sacrifice our land for industries 

then we should also get its full reward. In 2014, when it 

was started, the imputation was made on me that I have 

taken 2 crores from company which is wrong. Use 3620 

hectares of land for the expansion of its industry with 

Hindustan Zinc, but its demarcation should be clear. 

a Mobile Health Van, provides primary health care facility 

without any cost in 28 villages across 13 Panchayats of 

Zawar. The project has been in function from FY  2019 up 

to FY 2023 reaching out to 2 villages per day as per a fixed 

monthly timetable with services of General Health 

checkup & medicines, reaching out to about 30,000 

beneficiaries from Zawar region per year, Budget - 35 

Lakhs per year 

 

Total investments made, status: Completed: 70 Lakhs 

 

c) Supply of portable Water is done through Tankers in 

the community during Summers & on a regular basis in 

Kanpur village, Zawar Panchayat - settlement with a 

population of 1000 villagers near to tailing dam, the water 

is supply twice a day on regular basis & more frequently 

during community festivals & summers as required & 

suggested by PRI's, Budget for Water supply: 10 Lakhs per 

year 

 

d) Hindustan Zinc Ltd undertakes various initiatives each 

year in education sector in building capacities & 

supporting the local government schools to enhance the 

quality of education in Zawar region, this includes 

budget shall be 5 lakhs per year 

4. Restarting of the textile unit at Zawar where it 

would provide skill training as well as 

employment to around 25 women in the 

operational villages. Total annual budget shall 

be ₹ 25 lakhs 

 

b) Few of the major health initiatives in plan for 

FY 25 include  

1. Support to Primary Healthcare Center, right 

now under construction in Sarada Block with 

equipments & such other support basis the 

recommendations from Block Medical 

Department - 

70-80 Lakhs approx. 

2. Mobile Health Van, provides primary health 

care facility without any cost in 28 villages across 

13 Panchayats of Zawar 

35 Lakhs per year 

 

Total Budgeted: 115 Lakhs 

c)Water supply shall be continued with a cost of 

₹ 12 lakhs 

·       In the year 2014, while getting this mine started 

again, let me read to you some things about the bond 

agreement that has been signed. 
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·       It was decided in the Gram Sabha dated 11.2.2014 

that whenever land is required by Vedanta Group in 

future, full compensation will be given to the villagers, 

and Hindustan zinc Administration will be fully 

responsible for it. 

construction of classrooms, toilets, complete repair & 

renovation of School buildings. Additionally, many 

continuous programs like - 

A. Education Projects active in Zawar region through CSR: 

Shiksha Sambal - Supporting Sr. Sec Schools for Xth & Xii 

th Board Exams through competent teachers in Science, 

English & Maths Subjects in 10 Senior Secondary Schools 

of Nevatalai, Padla, Oda, Singhatwada, Chanavda, Zawar, 

Tidi Boys, Tidi Girls, Kanpur - 52 Lakhs per year 

Reengus: Each year 30 meritorious Girls are selected & 

supported with residential Graduation Program in 

Science, Commerce & Arts stream for three years - 10 

Lakhs per year 

Unchi Udaan: Every year, students are selected for JEE 

Coaching, supported with residential education program 

from VIIIth to XIIth & coaching for JEE program 

Total Investment in Education Projects: 62 Lakhs per year 

B. Education Infra Projects undertaken by the company 

over past 3 Years 

i) Repair & Renovation of Primary School, Limbadara, 

Nevatalai 22 Lakhs 

 

ii) Repair & Renovation of Govt. Primary School, Talab 

Fala, Singhatwada- 12 Lakhs 

 

d) Continuous Implementation of Projects 

mentioned in the Category A above viz. Shiksha 

Sambal, Reengus, Unchi Udaan 

 

2. Undertaking Education Infra Projects basis 

need - 65 Lakhs approx. each year.  

3. Ongoing Education Infra Sites: 

i)Govt. Kanpur Sr. Sec School- 16 Lakhs 

ii) Govt. Tidi Girls Sr. Sec School,19 Lakhs 

·       If there are cracks in the houses due to blasting, 

then a team will be constituted for that, by which 

necessary action will be taken by the management if it 

is proved in the investigation. 

·       Work will be done by Hindustan Zinc to set up ITI for 

training the unemployed people of the area and after 

training, arrangements will be made to provide 

employment on priority. The work of skill development 

which should have been done in this area is not being 

done. The 10th and 12th pass children's here should be 

given apprenticeship by training them in different 

trades. 

·       If the wells, tube wells, ponds etc. dry up in the area, 

alternative arrangements will be made by Hindustan 

Zinc for drinking water and agriculture water. 

·       If there is any loss of public and money due to 

mining work, it will be compensated as per rules. Prior 

to this bond, in case of an accident, the victims used to 

get a compensation of Rs 1-2 lakh, which has now 

started getting up to Rs 20 lakh. 
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·       Medical and health facilities in the area will be 

expanded/improved. 

iii) Repair & Renovation of Govt. Primary School, 

Amarpura - 12.63 Lakhs 

iv) Library setup at Newatalai - 9 Lakhs 

v) Repair and renovation at Govt. Zawar School - 23.60 

Lakhs 

vi) Repair and renovation at Govt.Tidi Boys School - 41.71 

Lakhs 

vii) Repair and renovation at Govt. upper Primary School 

Nala, Chanavda- 29.7 Lakhs 

viii) Repair & Renovation at Govt. Primary School, 

Bedadhara - 14.91 Lakhs 

ix) Repair & Renovation Govt. Girls Senior Secondary 

School, Ramnagar - 22.11 Lakhs 

x) Construction of 2 Classrooms at Govt. Senior 

Secondary School, Mahadev Ki Naal- 20.35 Lakhs 

Total Education Infra Development Spend: 208.01 Lakhs 

·       In the field of labor welfare, work will be done as 

per the rules of the government. 

·       Good work will be done under CSR from social 

concern fund. 

·       For the recruitment of contractor workers, 

employment will be provided to them on priority by 

taking a list of local unemployed people from the Gram 

Panchayat. 

We request that the physical verification of the people 

of this area should be done and given to them on 

priority. If the company has to take further 3620 

hectares of land, then the promises made by it in the 

past should be fulfilled. All of us want that if the points 

of the earlier bond are followed, then only we will give 

consent to give 3620 hectares of land. 

28 Smt. Manju resident Tidi:     

  Smt. Manju resident village Tidi welcomed the officers 

and people of the area present in today's public hearing. 

After that she said that she is associated with Manjari 

Foundation run by Hindustan Zinc. Hindustan Zinc Dhara 

Good work was done in the area even during the corona 

epidemic, under which distribution of ration material, 

masks and sanitizers have been done in the villages of 

As a part of Sakhi Initiative in Zawar, Village level groups 

have been formed & an apex body of Federation has been 

registered and established, owned & managed by 

Hindustan Zinc Ltd under its CSR. Women own this 

Federation & undertake the functioning of it , sanctioning 

loans up to 5-7 Lakhs per month , 60 Lakhs annually using 

the Fund contributed by HZL under CSR. Various trainings 

The flagship projects Sakhi and Microenterprises 

(Namkeen Unit) shall be continued for the 

upcoming years and the tentative budget for the 

same shall be ₹ 100 lakhs 
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the area and earlier there was no road to our village, 

which has been built. 

& awareness programs are also conducted with the Sakhi 

women members on Gender based social issues & 

awareness about rights & legislations for women 

protection in India are given each year under Sakhi 

'Uthori' initiative by HZL, through the Sakhi initiative, 

5000 members and 15000+ Beneficiaries are benefitted 

under the program till date.  

Total Budget: 87 Lakhs per year 

  

29 Shri Devi Lal Village Kanpur     

  Shri Gehri Lal said that the water of the dam built by 

Hindustan Zinc is coming to our homes, due to which we 

are facing problems. We need its solution. We ask to get 

this water monitored but neither investigation of 

water has been done nor has it been resolved. Even 

today, we walk 2 km away to bring drinking water. 

Therefore, arrangement of drinking water should be 

made in our place. 

Hindustan Zinc Ltd undertakes various initiatives to 

ensure the proper supply of water to villages that are 

water deficit: 

1. A structure was developed with 7 overhead water 

tanks, D G Set and water pump with pipelines spread 

across 5 km. The overall expense for the same was ₹ 45 

lakhs. But due to improper use of the system it couldn't 

last long. 

2. As a solution to the above-mentioned problem, we 

started water tankers for all villages that are water 

deficit. In some villages the requirement for water came 

only in Summers. 

Water supply through tankers shall continue in 

all the required villages which costs around ₹ 12 

lakhs per annum. Also we shall be converging 

with PHED for utilise the available resources in 

ensuring that water reaches everywhere 

30 Shri Vishnu Meena, Village Zawar Data Entry Operator: 
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  Shri Vishnu Meena, Data Entry Operator welcomed the 

officers and people of the area present in today's public 

hearing. After that he said that I work on an ambulance 

van operated by Hindustan Zinc. This van goes to 28 

villages of the area to treat people and give them 

medicines. People of this area wait for arrival of our vans 

and good facilities are being provided. 

Thanks for the support   

31 Smt. Sunita Village Singhatwada:     

  Smt. Sunita said that she is associated with Sakhi project 

run by Hindustan Zinc for last 3 years. Good work is 

being done by them for all the women of our area, now 

we have started coming out of the house. Well done 

group power. Poultry farming is also being done. We are 

very grateful to Hindustan Zinc for the help given to us, 

but the local people should get employment. 

As a part of Sakhi Initiative in Zawar, Village level groups 

have been formed & an apex body of Federation has been 

registered and established, owned & managed by 

Hindustan Zinc Ltd under its CSR. Women own this 

Federation & undertake the functioning of it, 

sanctioning loans up to 5-7 Lakhs per month, 60 Lakhs 

annually using the Fund contributed by HZL under CSR. 

Various trainings & awareness programs are also 

conducted with the Sakhi women members on Gender 

based social issues & awareness about rights & 

legislations for women protection in India are given each 

year under Sakhi 'Uthori' initiative by HZL, through the 

Sakhi initiative, 5000 members and 15000+ Beneficiaries 

are benefitted under the program till date.  

Total Budget: 87 Lakhs per year 

The flagship projects Sakhi and Microenterprises 

(Namkeen Unit) shall be continued for the 

upcoming years and the tentative budget for the 

same shall be ₹ 100 lakhs 

32 Smt. Kusum Meena Village Amarpura:     
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  Smt. Kusum Meena told that she is associated with the 

Shiksha Sambal project run by Hindustan Zinc. Many 

thanks to Hindustan Zinc Administration for the support 

we got, but the local children should also benefit 

further. 

Hindustan Zinc Ltd undertates various initiatives each 

year in education sector in building capacities & 

supporting the local government schools to enhance the 

quality of education in Zawar region, this includes 

construction of classrooms, toilets, complete repair & 

renovation of School buildings. Additionally, many 

continuous programs like 

A. Education Projects active in Zawar region through CSR: 

 

Shiksha Sambal 

- Supporting Sr. Sec Schools for Xth & Xii th Board Exams 

through competent teachers in Science, English & Maths 

Subjects in 10 Senior Secondary Schools of Nevatalai, 

Padla, Oda, Singhatwada, Chanavda, Zawar, Tidi Boys, 

Tidi Girls, Kanpur 

Reengus 

: Each year 30 meritorious Girls are selected & supported 

with residential Graduation Program in Science, 

Commerce & Arts stream for three years.  

Unchi Udaan: 

Every year, students are selected for JEE Coaching, 

supported with residential education program from VIIIth 

to XIIth & coaching for JEE program 

B. Education Infra Projects undertaken by the company 

over past 3 Years- 

1.Continuous Implementation of Projects 

mentioned in the Category A above viz. Shiksha 

Sambal, Reengus, Unchi Udaan 

 

2. Undertaking Education Infra Projects basis 

need - 65 Lakhs approx. each year.  

3. Ongoing Education Infra Sites: 

i)Govt. Kanpur Sr. Sec School- 16 Lakhs 

ii) Govt. Tidi Girls Sr. Sec School,19 Lakhs 
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i) Repair & Renovation of Primary School, Limbadara, 

Nevatalai 22 Lakhs 

ii) Repair & Renovation of Govt. Primary School, Talab 

Fala, Singhatwada- 12 Lakhs 

iii) Repair & Renovation of Govt. Primary School, 

Amarpura - 12.63 Lakhs 

iv) Library setup at Newatalai - 9 Lakhs 

v) Repair and renovation at Govt. Zawar School - 23.60 

Lakhs 

vi) Repair and renovation at Govt. Tidi Boys School - 41.71 

Lakhs 

vii) Repair and renovation at Govt. upper Primary School 

Nala, Chanavda- 29.7 Lakhs 

viii) Repair & Renovation at Govt. Primary School, 

Bedadhara - 14.91 Lakhs 

ix) Repair & Renovation Govt. Girls Senior Secondary 

School, Ramnagar - 22.11 Lakhs 

x) Construction of 2 Classrooms at Govt. Senior 

Secondary School, Mahadev Ki Naal- 20.35 Lakhs 

Total Education Infra Development Spend: 208.01 Lakhs 

1. Skill center was opened at Rural Resource center in 

June, 2022 with 25 youth being trained for Hospitality 

Management. 

2. In collaboration with Anushka Academy coaching for 

1. Zinc Kaushal Kendra would be opened for 

youth in 2 trades (hospitality management & 

security) with 60 students in each batch 

2. Anushka Academy coaching to be continued 

for the cominh years with 2 batches in a FY. Total 
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Govt. Exams were provided to 70 youth in FY'24. Total 

Budget of the project was around ₹ 5 lakhs 

budget would be ₹ 12 lakhs per year 

3. Commencing Computer Training Centre for 50 

youth in one batch, and 4 batches in one FY. Total 

budget shall be 5 lakhs per year 

4. Restarting of the textile unit at Zawar where it 

would provide skill training as well as 

employment to around 25 women in the 

operational villages. Total annual budget shall be 

₹ 25 lakhs 

33 Shri Laxman Meena (Father of Sarpanch) Village Amarpura. 

  The father of village Amarpura Sarpanch first of all 

welcomed the officers and the people of the area 

present in today's public hearing. He said after the 

independence of the country, today we have become 

the Sarpanch for the first time. Our village has now 

become a huge town. The water of the village pond is 

used by us, we request the labor union official to give 

employment opportunity to the people of our 

panchayat. 

80% of the contract workforce are from the nearby 

communities and the same shall be maintained in future 

  

    

34 Shri Rahul Meena , Resident of Newatalai:     

  Shri Rahul Meena Resident Newatalai first of all 

welcomed the officers and people of the area present in 

today's public hearing. After that he said that I am 

grateful to the Hindustan Zinc Administration for the 

cooperation being given under the Shiksha Sambal 

Thanks for the support   
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Yojana. Because I was also very weak in a way, but the 

team here gave good support, explained to us with love, 

we did not want to study, even then built our interest in 

reading. We are being given a good environment to 

study. Summer camps have also been organized by 

them in Vidya Bhavan so that the children going there 

understand the importance of education and they can 

be inspired towards it. Along with this, all the family 

members should also support their children. 

35 Smt. Sadhna Meena, Resident of Zawar:     

  Mrs. Sadhna Meena, Resident of Zawar first of all 

welcomed the officers and people of the area present in 

today's public hearing. After that he said something is 

also being hidden in the message being given by 

Hindustan Zinc today. As soon as Vedanta arrived in 

2007, it started working in its own way due to which 

people are facing a lot of problems. I have to tell the 

district administration and zinc administration that the 

sarpanches of the area have given NOC for mining, but 

out of the 13 conditions written in it, what will you do for 

the development of this area, it should be disclosed. If 

these conditions are not followed then the death of all 

of you is very near. The beatings done by the police and 

forest department in Vedanta area against the people of 

1. Skill centre was opened at Rural Resource center in 

June, 2022 with 25 youth being trained for Hospitality 

Management. 

2. In collaboration with Anushka Academy coaching for 

Govt. Exams were provided to 70 youth in FY'24. Total 

Budget of the project was around ₹ 5 lakhs 

1. Zinc Kaushal Kendra would be opened for 

youth in 2 trades (hospitality management & 

security) with 60 students in each batch 

2. Anushka Academy coaching to be continued 

for the cominh years with 2 batches in a FY. Total 

budget would be ₹ 12 lakhs per year 

3. Commencing Computer Training Centre for 50 

youth in one batch, and 4 batches in one FY. Total 

budget shall be 5 lakhs per year 

4. Restarting of the textile unit at Zawar where it 

would provide skill training as well as 

employment to around 25 women in the 

operational villages. Total annual budget shall be 

₹ 25 lakhs 
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the area should be stopped. Also, the farmers whose 

land is being taken by Zinc, the same land should be 

given to those farmers elsewhere so that they can earn 

their living by cultivating there. Also, the people whose 

land is going for mining should be told by the Zinc 

Administration that for what reason their land is being 

taken, land cannot be taken by suing anyone. 

The school which was functional as Kendriya Vidyala later 

got adopted by DAV and is still functional from Pre-

Primary to Senior Secondary classes with total strength 

of 550 students, out of which 275 were students of 

localities and from families with no HZL Employees or 

Business Partners. We are also supporting them with 50% 

overall fees for each student. Annually we spent around 

₹ 80 lakhs for supporting the education of localities. 

Hindustan Zinc Ltd undertakes various initiatives each 

year in education sector in building capacities & 

supporting the local government schools to enhance the 

quality of education in Zawar region, this includes 

construction of classrooms, toilets, complete repair & 

renovation of School buildings. Additionally, many 

continuous programs like - 

A. Education Projects active in Zawar region through 

CSR: 

Shiksha Sambal - Supporting Sr. Sec Schools for Xth & Xii 

th Board Exams through competent teachers in Science, 

English & Maths Subjects in 10 Senior Secondary Schools 

of Nevatalai, Padla, Oda, Singhatwada, Chanavda, Zawar, 

Tidi Boys, Tidi Girls, Kanpur  

Reengus: Each year 30 meritorious Girls are selected & 

supported with residential Graduation Program in 

Science, Commerce & Arts stream for three years.  

1.Continuous Implementation of Projects 

mentioned in the Category A above viz. Shiksha 

Sambal, Reengus, Unchi Udaan 

 

2. Undertaking Education Infra Projects basis 

need - 65 Lakhs approx. each year.  

3. Ongoing Education Infra Sites: 

i) Govt. Kanpur Sr. Sec School- 16 Lakhs 

ii) Govt. Tidi Girls Sr. Sec School,19 Lakhs  
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Unchi Udaan: Every year, students are selected for JEE 

Coaching, supported with residential education program 

from VIIIth to XIIth & coaching for JEE program 

B. Education Infra Projects undertaken by the company 

over past 3 Years 

i) Repair & Renovation of Primary School, Limbadara, 

Nevatalai 22 Lakhs 

ii) Repair & Renovation of Govt. Primary School, Talab 

Fala, Singhatwada- 12 Lakhs 

iii) Repair & Renovation of Govt. Primary School, 

Amarpura - 12.63 Lakhs 

iv) Library setup at Newatalai - 9 Lakhs 

v) Repair and renovation at Govt. Zawar School - 23.60 

Lakhs 

vi) Repair and renovation at Govt. Tidi Boys School - 41.71 

Lakhs 

vii) Repair and renovation at Govt. upper Primary School 

Nala, Chanavda- 29.7 Lakhs 

viii) Repair & Renovation at Govt. Primary School, 

Bedadhara - 14.91 Lakhs 

ix) Repair & Renovation Govt. Girls Senior Secondary 

School, Ramnagar - 22.11 Lakhs 

x) Construction of 2 Classrooms at Govt. Senior 

Secondary School, Mahadev Ki Naal- 20.35 Lakhs 

Total Education Infra Development Spend: 208.01 Lakhs 
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Hindustan Zinc Ltd undertates various initiatives to 

ensure the proper supply of water to villages that are 

water deficit: 

1. A structure was developed with 7 overhead water 

tanks, D G Set and water pump with pipelines spread 

across 5 km. The overall expense for the same was ₹ 45 

lakhs. But due to improper use of the system it couldn't 

last long. 

 

2. As a solution to the above-mentioned problem, we 

started water tankers for all villages that are water 

deficit. In some villages the requirement for water came 

only in Summers. 

Water supply through tankers shall continue in 

all the required villages which costs around ₹ 12 

lakhs per annum. Also we shall be converging 

with PHED for utilise the available resources in 

ensuring that water reaches everywhere 

36 Smt. Geeta Devi,Resident Sarada-Kherfala:     

  Smt. Geeta Devi resident Sarada-Kherfala said that 

there is no Anganwadi and road in our village, due to 

which children face difficulty in going to school. 

Anganwadi center is also far away from our village, 

whereas in our village there are 100/150 houses where 

new Anganwadi should be opened. In addition, other 

facilities should be provided in our village so that people 

can get benefitted.  

Hindustan Zinc Ltd undertates various initiatives each 

year in rural sector in building capacities & supporting the 

local government to enhance the quality of life in Zawar 

region, this includes road construction, ground levelling 

and repair of cremation sheds etc. Some of the rural infra 

work taken up in the past few years are: 

1. Tidi retaining wall and CC road 

2. Retaining wall at Zawar Mata Temple 

3. Cremation shed at Bhaladiya 

4. Cremation shed at Singatwada 

For the upcoming years, we are planning to 

improve the living conditions of villagers in 

operational area through further activities under 

Rural Infrastructure such as : 

1. 5 cc roads in the interior hamlets of operational 

villages 

2. Upgrading the medical infrastructure 

3. Renovation of some of the dilapidated 

cremation sheds 

4. Development of community centres basis the 
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5. RCC roads at Zawar Pump House, Deraphala and 

Datawaladeri 

Overall expenditure in Rural Infrastructure is ₹ 152 lakhs 

requirement 

Overall budget expected for the above activities 

would be ₹ 220 lakhs 

Hindustan Zinc Limited under its Flagship initiative Nand 

Ghar is aimed at promoting the holistic development of 

children between the age group of 0 - 6 yrs through 

Anganwadis. Government run anganwadis are converted 

into Nand Ghars by providing infrastructure support, 

electricity, drinking water, kitchen garden, learning 

materials and nutritious meals. There are regular health 

check-ups to ensure that children does not fall into 

malnourished category and mothers are regularly trained 

in keeping the ward healthy. There are more than 40 

Nand Ghars in the operational area of Zawar Mines with 

more than 1000 children. 

Shall continue supporting the Govt. in running 

Anganwadis efficiently and budget would be ₹50 

lakhs 

37 Smt. Chanda Devi / Rajkumar Meena, Sarpanch. 

  Smt. Chanda Devi / Rajkumar Meena, Sarpanch first of 

all welcomed the Additional District Collector, Tehsildar 

and other officers present and the people of the area 

present in today's public hearing. After that he said that 

we are happy that mining expansion will provide new 

employment opportunities in our area. But we request 

that most of the local people should be given 

employment. If we don't get it then we will have 

objection. 

80% of the contract workforce are from the nearby 

communities and the same shall be maintained in future 
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38 Smt. Dharmidevi,Resident of Bhaladiya:     

  Smt. Dharmidevi,Resident of Bhaladiya said that we 

have been residing here since birth but our land is not 

in our name. Everyone says that the land will be in our 

name but it is not happening. Our land should be in our 

name. 

    

39 Shri Shankarlal Meena,Resident of Amarpura:     

  Shri Shankarlal Meena resident of Amarpura said that 

every year there is a rain, and every year the dam 

overflows, due to which we find it difficult to get our 

cattle, so your facility should be provided. 

    

40 Shri Lakshmi Meena,Resident of Falsya:     

  Shri Lakshmi Meena resident of Falsya said that the 

people of our village are very sad. All the people go to 

Udaipur for work, but they do not get equal work and 

there is rent for commuting, so we should get work 

here. We poor people are very sad, we should be given 

facilities. Smt. Lakshmi resident Falasya said that it is not 

that Vedanta is not giving anything to anyone, here 

people are saying that it is not giving anything, which is 

wrong. Everything is being given by the company, seeds 

and fertilizers, helmet money has also been given by 

Vedanta. We request that further employment should 

be provided for the poor. 

80% of the contract workforce are from the nearby 

communities and the same shall be maintained in future 

  

    

41 Mr. Govind resident Falasya Sarada:     
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  Mr. Govind resident Falasya Sarada said that all the 

villages that are coming in the area of Zawar Mines, go 

to their place and ask what work is being done. We 

should not be treated in an unfair manner. Take full care 

of all the villages with the company otherwise anything 

can happen. People from our villages go to Udaipur for 

work, which should be taken care of and employment 

should be given here, otherwise we will get the NOC 

rejected. When we have made Modi ji bowed down, 

what then? If you do not pay attention to the village, 

then the matter is crooked. Children whose parents 

have died; their children should also be given help by 

paying attention to them. We are warning that if any 

injury is done to us, then we farmers are also sitting 

ready. The school which has been adopted by Vedanta 

should be paved. All the roads around our village are 

completely bad which should be rectified but Vedanta 

is not doing anything for it. 

Hindustan Zinc Ltd undertates various initiatives each 

year in rural sector in building capacities & supporting the 

local government to enhance the quality of life in Zawar 

region, this includes road construction, ground levelling 

and repair of cremation sheds etc. Some of the rural infra 

work taken up in the past few years are: 

1. Tidi retaining wall and CC road 

2. Retaining wall at Zawar Mata Temple 

3. Cremation shed at Bhaladiya 

4. Cremation shed at Singatwada 

5. RCC roads at Zawar Pump House, Deraphala and 

Datawaladeri 

Overall expenditure in Rural Infrastructure is ₹ 152 lakhs 

 

The school which was functional as Kendriya Vidyala later 

got adopted by DAV and is still functional from Pre-

Primary to Senior Secondary classes with total strength 

of 550 students, out of which 275 were students of 

localites and from families with no HZL Employees or 

Business Partners. We are also supporting them with 50% 

overall fees for each student. Annually we spent around 

₹ 80 lakhs for supporting the education of localites. 

For the upcoming years, we are planning to 

improve the living conditions of villagers in 

operational area through further activities under 

Rural Infrastructure such as : 

1. 5 cc roads in the interior hamlets of operational 

villages 

2. Upgrading the medical infrastructure 

3. Renovation of some of the dilapidated 

cremation sheds 

4. Development of community centres basis the 

requirement 

Overall budget expected for the above activities 

would be ₹ 220 lakhs 

We would continue the support to Company run 

school for in taking more students from our 

villages along with the subsidy we are already 

providing. 

42 Smt. Manju Devi resident Sarada:     

  Smt. Manju Devi resident Sarada said that there is no 

road in our village for 8-10 years. When children get 

Hindustan Zinc Ltd undertates various initiatives each 

year in rural sector in building capacities & supporting the 

For the upcoming years, we are planning to 

improve the living conditions of villagers in 
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sick, people wrap the children in clothes and take them 

to Tidi. We should have road and anganwadicenter in 

our village. 

local government to enhance the quality of life in Zawar 

region, this includes road construction, ground levelling 

and repair of cremation sheds etc. Some of the rural infra 

work taken up in the past few years are: 

 

1. Tidi retaining wall and CC road 

2. Retaining wall at Zawar Mata Temple 

3. Cremation shed at Bhaladiya 

4. Cremation shed at Singatwada 

5. RCC roads at Zawar Pump House, Deraphala and 

Datawaladeri 

Overall expenditure in Rural Infrastructure is ₹ 152 lakhs 

operational area through further activities under 

Rural Infrastructure such as: 

1. 5 cc roads in the interior hamlets of operational 

villages 

2. Upgrading the medical infrastructure 

3. Renovation of some of the dilapidated 

cremation sheds 

4. Development of community centres basis the 

requirement 

Overall budget expected for the above activities 

would be ₹ 220 lakhs 

43 Shri Ganesh Raj Ahari, Resident Zawar:     

  Shri Ganesh Raj Ahari, Resident of Zawar first of all 

welcomed the officers and the people of the area 

present today. After that he said that we are very 

fortunate that today we have got such an opportunity. 

There are many industries running in our 10-15 km area 

but no one got to see or hear our pain. In the year 2014, 

Mr. Dave Sahab was the GM of Vedanta. We had placed 

a demand in front of them which has been suppressed. 

The husbands of women who are involved in Sakhi 

Project and Manjari Foundation are not working 

anywhere. In this area, only farmers do farming. So the 

farmers should be benefited. 30 percent of the profit 

We already have 80% of the contract workforce from the 

nearby communities and the same shall be maintained in 

future 
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earned by the company from here should be spent on 

the development of nearby villages. Ward wise 

committee should be formed for the development of 

every village and priority should be given to the poor. In 

2014, the company had given an assurance that 60 

percent recruitment would be given to local people, 

which is not being done. Women should also have 

permanent jobs so that they do not need to spread their 

hands in front of their husbands. Farmers should get 

drinking water for their fields and drinking, because 

even after 500 feet of boring, water does not come in 

this area. Here also a water system like Jaisalmer should 

be made so that the problem of water can be overcome. 

44 Shri Narendra Kumar Meena, Resident of Newatalai:     

  Shri Rahul Meena Residents Newatalai first of all 

welcomed all the officers and people of the area 

present in today's public hearing. After that he said that 

if anyone asks me about Hindustan Zinc, then I do 

Hindustan Zinc is our pride, our identity, our status, 

because this mine has a different identity in Udaipur 

division. Whenever we give full consent to Hindustan 

Zinc for expansion of its mining at Environmental Public 

Hearing. But we urge you Hindustan Zinc should not go 

against the promises. There is one thing left in what the 

former Sarpanch Shri Maganji has said. It is wrong to say 

 The school which was functional as Kendriya Vidyala 

later got adopted by DAV and is still functional from Pre-

Primary to Senior Secondary classes with total strength 

of 550 students, out of which 275 were students of 

localites and from families with no HZL Employees or 

Business Partners. We are also supporting them with 50% 

overall fees for each student. Annually we spent around 

₹ 80 lakhs for supporting the education of localites. 

Hindustan Zinc Ltd undertates various initiatives each 

year in education sector in building capacities & 

supporting the local government schools to enhance the 

  

1.Continuous Implementation of Projects 

mentioned in the Category A above viz. Shiksha 

Sambal, Reengus, Unchi Udaan 

 

2. Undertaking Education Infra Projects basis 

need - 65 Lakhs approx. each year.  

3. Ongoing Education Infra Sites: 

i)Govt. Kanpur Sr. Sec School- 16 Lakhs 

ii) Govt. Tidi Girls Sr. Sec School,19 Lakhs  
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that people say that Hindustan Zinc has not done 

anything. Hindustan Zinc has definitely done something 

in every field, we cannot even speak against them, but 

we urge them that out of the profit you earn from here, 

a certain amount should be spent on its development. 

Because we are the real owners of this profit, so we 

should be treated like a master. Don't make us happy by 

just giving gram, peanuts or solar lights. There was also 

a point in the agreement of 2014 that the Kendriya 

Vidyalaya which used to run here should be run back. 

For this we also wrote 3-4 letters. At the time of 

agreement, we had put a condition that this school 

should not be closed and the zinc administration had 

assured not to close it but later the school was closed. 

Now want assurance from this company to run this 

school again. Now we want assurance from the 

company to run this school again so that we will not be 

cheated by the people. A football academy is brought 

by this company, but less than 50 percent of the children 

are from the locals, the rest are from the outskirts. 

Children of our area should be recruited in this. Under 

the company's tailing dam, there is a village called 

Kanpur, under which farmers' land and wells are 

located, but because of this, the quality of the water is 

being deteriorated. The far-reaching consequences of 

quality of education in Zawar region, this includes 

construction of classrooms, toilets, complete repair & 

renovation of School buildings. Additionally, many 

continuous programs like - 

A. Education Projects active in Zawar region through 

CSR: 

Shiksha Sambal - Supporting Sr. Sec Schools for Xth & Xii 

th Board Exams through competent teachers in Science, 

English & Maths Subjects in 10 Senior Secondary Schools 

of Nevatalai, Padla, Oda, Singhatwada, Chanavda, Zawar, 

Tidi Boys, Tidi Girls, Kanpur 

Reengus: Each year 30 meritorious Girls are selected & 

supported with residential Graduation Program in 

Science, Commerce & Arts stream for three years.  

Unchi Udaan: Every year, students are selected for JEE 

Coaching, supported with residential education program 

from VIIIth to XIIth & coaching for JEE program 

B. Education Infra Projects undertaken by the company 

over past 3 Years- 

i) Repair & Renovation of Primary School, Limbadara, 

Nevatalai 22 Lakhs 

ii) Repair & Renovation of Govt. Primary School, Talab 

Fala, Singhatwada- 12 Lakhs 

iii) Repair & Renovation of Govt. Primary School, 

Amarpura - 12.63 Lakhs 
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this mining will be revealed after 50 years of today, 

which the company should think about from now on. 

Consent should be given to increase Hindustan Zinc, but 

it should also be monitored that proprietary treatment 

should be done with us. 

iv) Library setup at Newatalai - 9 Lakhs 

v) Repair and renovation at Govt. Zawar School - 23.60 

Lakhs 

vi) Repair and renovation at Govt.Tidi Boys School - 41.71 

Lakhs 

vii) Repair and renovation at Govt. upper Primary School 

Nala, Chanavda- 29.7 Lakhs 

viii) Repair & Renovation at Govt. Primary School, 

Bedadhara - 14.91 Lakhs 

ix) Repair & Renovation Govt. Girls Senior Secondary 

School, Ramnagar - 22.11 Lakhs 

x) Construction of 2 Classrooms at Govt. Senior 

Secondary School, Mahadev Ki Naal- 20.35 Lakhs 

Total Education Infra Development Spend: 208.01 Lakhs 

Hindustan Zinc Ltd undertates various initiatives to 

ensure the proper supply of water to villages that are 

water deficit: 

1. A structure was developed with 7 overhead water 

tanks, D G Set and water pump with pipelines spread 

across 5 km. The overall expense for the same was ₹ 45 

lakhs. But due to improper use of the system it couldn't 

last long. 

2. As a solution to the above-mentioned problem, we 

started water tankers for all villages that are water 

Water supply through tankers shall continue in 

all the required villages which costs around ₹ 12 

lakhs per annum. Also, we shall be converging 

with PHED for utilise the available resources in 

ensuring that water reaches everywhere 
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deficit. In some villages the requirement for water came 

only in Summers. 

45 Shri. Kishan Meena, Sarpanch of Gram Panchayat Newatalai 

 

Shri Kishan Meena, Sarpanch of Gram Panchayat 

Newatalai first of all welcomed the officers and people 

of the area present in today's public hearing. After that 

he said that today in this public hearing, all of us are 

here. They have gathered that no permission has been 

given or not to carry forward the factory running here. 

It is true that if the factory runs, the local people will also 

get employment. In the year 2014, when this industry 

was run through a compromise, then all the points of 

the agreement were put in cold storage and no work 

was done. My former speakers informed about the 14 

points of agreement, to comply with which we had 

given a memorandum to the District Collector in the 

year 2018 also and we had told the administration that if 

our demand is not fulfilled then we will outline further 

what would be our next step. The company gave 

assurance on this but till date nothing has been done. 

Free van has been arranged by Hindustan Zinc from 

DMFT fund, consent has also been given for ITI but till 

when ITI will be operational, there is no information. 

Factory should be established but along with that we 

should also get adequate facilities. All the points of the 

1. Skill centre was opened at Rural Resouce centre in June, 

2022 with 25 youth being trained for Hospitality 

Management. 

2. In collaboration with Anushka Academy coaching for 

Govt. Exams were provided to 70 youth in FY'24. Total 

Budget of the project was around ₹ 5 lakhs 

1. Zinc Kaushal Kendra would be opened for 

youth in 2 trades (hospitality management & 

security) with 60 students in each batch- 30 

Lakhs 

2. Anushka Academy coaching to be continued 

for the coming years with 2 batches in a FY. Total 

budget would be ₹ 12 lakhs per year 

3. Commencing Computer Training Centre for 

50 youth in one batch, and 4 batches in one FY. 

Total budget shall be 5 lakhs per year 

4. Restarting of the textile unit at Zawar where it 

would provide skill training as well as 

employment to around 25 women in the 

operational villages. Total annual budget shall be 

₹ 25 lakhs 

Total Budget planned: 49 Lakhs per year 
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agreement made in 2014 should be implemented on the 

ground. The company should prepare a list of the works 

to be done under CSR in the area after meeting with the 

sarpanch and public representatives of each gram 

panchayat and get them done on priority. 

Physical target based on issues raised during public hearing has been prepared and same is given below: 

Table 7.3 

Proposed Physical targets for addressing issues of during public hearing as per MoEF&CC, OM dated 30.09.2020 & 20.10.2020 

S. No. Physical Targets 

Budget (in Rs. Lakhs) 

I Year 

2022 - 2023 

II Year 

2023 - 2024 

III Year 

2024 - 2025 
Total 

A Skill Development and livelihood enhancement 

1 Skill center at Rural Resource center in June, 2022 with 25 youth being trained for Hospitality Management 5 - - 5 

2 In collaboration with Anushka Academy coaching for Govt. Exams were provided to 70 youth in FY'24. - 5 - 5 

3 
Zinc Kaushal Kendra would be opened for youth in 2 trades (hospitality management & security) with 60 

students in each batch  
- - 30 30 

4 Anushka Academy coaching to be continued for the coming years with 2 batches in a FY.  - - 12 12 

5 Commencing Computer Training Centre for 50 youth in one batch, and 4 batches in one FY.  - - 5 5 

6 
Restarting of the textile unit at Zawar where it would provide skill training as well as employment to 

around 25 women in the operational villages.  
- - 25 25 

Sub Total 5 5 62 72 

B Education Projects & Infra Works  

1 
 Repair & Renovation of Primary School, Limbadara, Nevatalai 

 Library setup at Newatalai 
177 138 150 465 
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Budget (in Rs. Lakhs) 

I Year 

2022 - 2023 

II Year 

2023 - 2024 

III Year 

2024 - 2025 
Total 

2 Repair & Renovation of Govt. Primary School, Talab Fala, Singhatwada 

3 Repair & Renovation of Govt. Primary School, Amarpura 

4 Repair and renovation at Govt. Zawar School 

5 Repair and renovation at Govt.Tidi Boys School 

6 Repair and renovation at Govt. upper Primary School Nala, Chanavda 

7 Repair & Renovation at Govt. Primary School, Bedadhara 

8 Repair & Renovation Govt. Girls Senior Secondary School, Ramnagar 

9 Construction of 2 Classrooms at Govt. Senior Secondary School, Mahadev Ki Naal 

 

  

 10 Repair & Renovation at Govt. Kanpur Sr. Sec School 

12 Repair & Renovation at Govt. Tidi Girls Sr. Sec School, 

Sub Total 177 138 150 465 

C Women Empowerment 

1 

The flagship projects Sakhi and Microenterprises (Namkeen Unit). A Production unit has been established 

as a part of Sakhi Initiative employing 8 women from Paduna, Zawar with the capacity of producing 

Namkeen 400Kgs per day 

105 87 90 282 

 Sub Total 105 87 90 282 

D Health care facility      

1 
Development of 160 Aanganwadis of Sarada & Girwa Block and renovation under the Nandghar Program 

as a part of Company's initiative for early child hood care, nutrition & development 
 25 25 50 

Sub Total - 25 25 50 

E Health care  

1 
Support to Primary Healthcare Center, right now under construction in Sarada Block with equipment & 

such other support basis the recommendations from Block Medical Department 
-  40 40 
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S. No. Physical Targets 

Budget (in Rs. Lakhs) 

I Year 

2022 - 2023 

II Year 

2023 - 2024 

III Year 

2024 - 2025 
Total 

2 
Mobile Health Van, provides primary health care facility without any cost in 28 villages across 13 

Panchayats of Zawar & Health Camps  
49 35 35 119 

 Sub Total 49 35 75 159 

F Water Facility     

1. 

Supply of portable Water is done through Tankers in the community during Summers & on a regular basis 

in Kanpur village, Zawar Panchayat - settlement with a population of 1000 villagers near to tailing dam, 

the water is supplying twice a day on regular basis & more frequently during community festivals & 

summers as required & suggested by PRI's 

12 12 12 36 

 Sub Total 12 12 12 36 

      

G. Rural Infrastructure Development:     

1. 

 Rural Infra Works completed in past 3 Years: 

 Renovation and Painting of Zawar MKM Stadium 

 Tidi Retaining wall & CC Road in ZWM 

 Retaining Wall at Zawar Mata Temple 

 Cremation shed at Singatwada 

 RCC construction at Zawar Pump House 

 RCC construction at Dawaditalai and Deraphala 

 Bhaladiya Cremation shed 

69 42 100 211 

 Sub Total 69 42 100 211 

H. Agricultural and livestock related activities     

1. 
Support to farmers is supported with seeds, inputs, equipment, pest control, hi-tech farming equipment, 

installation and other technical services. For the livestock, there are health camps, vaccination drives and 
45 95 90 230 
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Total 

awareness campaigns conducted along with Artificial Insemination. They also provide the option of 

choosing sorted semen to improve the chances of having female calves. 

 Sub Total 45 95 90 230 

  Grand Total 462 439 604 1505 
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7.3 HYDRO-GEOLOGICAL STUDY & RAINWATER HARVESTING PLAN 

General ground level in the area noted as 520 m AMSL. Water table level varies from Water table 

level varies from 517-510 mRL. 

Table 7.4 

Ultimate depth of working 

Mine Ultimate Working Depth 

Mochia -600 mRL 

Balaria -400 mRL 

Zawarmala -300mRL 

Baroi -100 mRL 

Ground water intersected during mining activities shall be dewatered and recycled for process use 

etc. and NOC regarding the same has been obtained from CGWA for Mochia, Balaria, Baroi and 

Zawarmala on 18.07.2024, 18.07.2024, 11.03.2024 and 17.07.2023 respectively. All the NOCs are valid 

up to 10.12.2024. Copy of all the NOCs are enclosed as Annexure 9.  

Detailed Hydro geological study has been carried for the mining project. Report of the same with 

Rain water harvesting plan has been prepared and annexed as Annexure 17 with this Final EIA/EMP 

Report. 

7.4 RESETTLEMENT & REHABILITATION 

The Ore mining activities will be carried out within the mining lease area of 3620 ha. Mining lease 

area falls in Villages Zawar, Tehsil: Girwa & Sarada, District: Udaipur, Rajasthan. Out of 3620 ha, 

2082.09 Ha is non forest land and 1537.91 ha is forest land. 

The infrastructure for carrying out mining operations at the present capacity of 4.8 MTPA is in place 

and no additional land will be required for enhanced production capacity of 6.5 MTPA, as the 

proposed infrastructure development will be done on the existing forest land of 68.95 Ha for which, 

application of forest diversion for additional surface rights ha has been submitted. 

7.5 RISK ASSESSMENT AND DISASTER MANAGEMENT PLAN 

7.5.1 DEFINITION 

A major emergency in a work is one which has the potential to cause serious injury or loss of life. It 

may cause extensive damage to property and serious disruption both inside and outside the work. 

It would normally require the assistance of emergency services to handle it effectively.  

 Emergency may be caused by a number of different factors; it will normally manifest itself in two 

basic forms viz fire, explosion or toxic release. 

7.5.2 SCOPE 

An important element of mitigation is emergency planning i.e. recognizing that accidents are 

possible, assessing the consequences of such accidents and deciding on the emergency procedures, 

both on site and off site that needs to be implemented in the event of an emergency. 

Emergency planning is just one aspect of safety and cannot be considered in isolation. 
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7.5.3 OBJECTIVE-RISK ANALYSIS 

Risk assessment is a systematic method of identifying and analyzing the hazards associated with an 

activity and establishing a level of risk for each hazard. The hazards cannot be completely 

eliminated, and thus there is a need to define and estimate an accident risk level possible to be 

presented either in quantitative or qualitative way. Because of the existing hazards of mining as an 

activity and the complexity of mining machinery and equipment and the associated systems, 

procedures and methods, it is not possible to be naturally safe. 

Regardless of how well the machinery or methods are designed, there will always be potential for 

serious accidents. It is not possible for an external agency to ensure the safety of an organization 

such as a mining company nor of the machinery or methods it uses. The principal responsibility for 

the safety of any particular mine and the manner in which it is operated rest with the management 

of that mine. Hazard identification and risk analysis involves identification of undesirable events 

that to a hazard, the analysis of hazard mechanism by which this undesirable event could occur and 

usually the estimation of extent, magnitude and likelihood of harmful effects. 

7.5.4 NEED FOR RISK ASSESSMENT 

Risk assessments will help the mine operators to identify high, medium and low risk levels. Risk 

assessments will help to priorities risks and provide information on the probability of harm arising 

and severity of harm by understanding the hazard, combine assessments of probability and severity 

to produce an assessment of risk and it is used in the assessment of risk as an aid to decision making. 

In this way, mine owners and operators will be able to implement safety improvements. Different 

types of approaches for the safety in mines various tools and appropriate steps have to be taken to 

make mining workplace better and safer. A Hazard Identification and Risk (HIRA) analysis is a 

systematic way to identify and analyse hazards to determine their scope, impact and the 

vulnerability of the built environment to such hazards and its purpose is to ensure that there is a 

formal process for hazard identification, risk assessment and control to effectively manage hazards 

that may occur within the workplaces 

Mining requires stringent safety measures to avoid incidences involving risk of life and damage to 

machineries. Such situations need positioning of emergency response plans which can be executed 

without the loss of time. Time factor is the essence in dealing emergencies to minimize the loss of 

human life and disruption of work. 

Any accident may develop into a major emergency even with the best safety measures and 

programmes in mining. Hence, an emergency preparedness plan will be planned properly and 

documented for ease of implementation at the time of need without losing time and avoiding 

delays. 

7.5.5 HAZARD IDENTIFICATION 

Identification of Hazards in a mining unit is of primary significance in the analysis, quantification and 

effective control of accidents. A hazard is characteristic of a system/process that presents potential 

for an accident. All the components of a system/process need to be thoroughly examined to assess 
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their potential for initiating an accident. Safety is relative and implies freedom from danger or injury. 

It calls for identification of hazards, risk and further suggestion on hazard mitigation measures. 

In the Metalliferous Mines Regulations (1961), possibility of occurrence of hazards and the 

mitigation measures are spelt out in detail. Accident or hazardous situation may arise due to 

occurrence of any one of the following causes 

1. Ventilation failure 

2. Outbreak of fire; 

1. An influx of noxious gases; 

2. An eruption of water or inundation; 

3. Premature collapse of any part of workings; 

4. An accident due to the explosives; 

5. A fracture or breakage of any essential part of winding system; 

6. Bursting of any equipment at high pressure; 

7. Air blast; and 

8. Subsidence. 

7.5.6 METHODOLOGIES FOR RISK ANALYSIS 

The objective of risk analysis is to produce outputs that can be used to evaluate the nature and 

distribution of risk and to develop appropriate strategies to manage risk. Events or issues with more 

significant consequences and likelihood are identified as higher risk and are selected for higher 

priority mitigation actions to lower the likelihood of the event happening and reduce the 

consequences if the event were to occur. Qualitative methods use descriptive terms to identify and 

record consequences and likelihoods of the events and resultant risk. Quantitative methods identify 

likelihoods as frequencies or probabilities. They identify consequences in terms of relative scale 

(orders of magnitude) or in terms of specific values (for example estimate of cost, number of 

fatalities or number of individuals lost from a rare species). For both qualitative and quantitative 

methods, it is important to invest time in developing appropriate rating scales for likelihood, 

consequence and resultant risk. The full range of risk situations likely to be encountered within the 

scope of the exercise should be considered when developing rating scales. 

7.5.7 SEMI QUANTITATIVE METHODS 

Semi-quantitative approaches to risk assessment are currently widely used to overcome some of 

the shortcomings associated with qualitative approaches. Semi-quantitative risk assessments 

provide a more detailed prioritized ranking of risks than the outcomes of qualitative risk 

assessments. Semi-quantitative risk assessment takes the qualitative approach a step further by 

attributing values or multipliers to the likelihood and consequence groupings. Semi-quantitative risk 

assessment methods may involve multiplication of frequency levels with a numerical ranking of 

consequence. Several combinations of scale are possible. 
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Risk Factor 20 to 25 - Very High – A risk factor in this range would indicate an "unacceptable" level 

of risk. It would be appropriate to prohibit the activity until suitable improvements have been 

implemented to reduce the level of risk to an acceptable level; 

Risk Factor 10 to 16 - High –". Hazards within this range should be proactively managed to reduce 

the risk to a level as low as reasonably practicable; 

Risk Factor 5 to 9 - Medium – Risk factors within this range may be regarded as "tolerable" and 

identified hazards within this range should be actively managed; and 

Risk Factor 1 to 4 - Low - Risk factors within this range would indicate that the level of risk is 

"acceptable" and therefore no further action would be necessary. However, it would still be 

important to ensure that any existing controls are maintained. 

From the above Risk Assessment Matrix, risks are assigned a risk ranking that is used to determine 

their priority for management. The risk rankings areas below: 

Table 7.5: Risk and Hazard analysis for different phases of Project 

S.No. Risk and Hazard Control Measures 
HSE 

S L R 

1 Interaction with vehicles, 

machinery and equipment 

(Physical). 

Safety drills, training to operators, emergency 

preparedness. 

5 3  

 

2 Interaction with onsite and 

offsite traffic 

Implementation of traffic management plan 5 3  

3 Fugitive Dust Emissions Sprinkler system, plantation, regular cleaning and 

upkeep of road condition 

1 2  

4 Fatigue  Work rosters that include rest between shifts; training 

and awareness; and 

 Health and well-being improvement program. 

4 2  

5 Physical injuries from manual 

handling. 

 Documented standard operating procedure; 

 education and training; education and awareness 

program; Job Hazard Analysis covering manual 

handling; and Effective pre-employment fitness for 

work screening and health and well-being 

improvement program. 

2 4  
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S.No. Risk and Hazard Control Measures 
HSE 

S L R 

6 Leaks of oil, fuel or chemicals 

from vehicles during transport 

and/or at designated fueling 

stations 

 Follow SOP of  fueling procedures; 

 Provision of impervious containment and bunding of 

stationary / fixed tanks; overfill protection; prompt 

reporting and clean-up; major equipment 

maintenance to be conducted in dedicated facilities; 

clean up equipment; and storage and handling 

2 3  

7 Ventilation failure  The underground mining area will be provided with 

good ventilation as per the DGMS guidelines; 

 Provision of backup ventilation provision, in case of 

failure of ventilation equipments; 

 Provision CO, NOx, O2 and Methane level detectors; 

4 3  

8 Chemical release – liquid from 

leaks, ruptures, overflows, 

spillage or pooling. 

 Storm water is directed away from potentially 

contaminated areas; 

 site drainage system designed to allow retention of 

spills on site; 

 Hazard and Operability (HAZOP) reviews conducted 

during detailed design; 

 Personnel trained in use, appropriate storage, 

handling and incident response; 

 Material Safety Data Sheets (MSDS) available on site; 

 appropriate personal protective equipment and 

adequate supply of spill materials; 

 Chemical incidents included in Emergency 

Management Plan; and effective preventative 

maintenance. 

2 2  

9 Natural Flooding and ground 

water interception and 

associated flooding 

 dewatering will be done at regular interval; 

  

5 1  

10 Noise and vibrations explosive materials handled only by competent 

authorized personnel; 

 induction and training of all staff on safety procedures 

during blasting; 

 strict control of ignition sources; 

 advise surrounding neighbors, where appropriate; 

 personal protective equipment (PPE) provided; and  

 storage of explosives and accessories in accordance 

with the Explosives Act 

2 4  
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S.No. Risk and Hazard Control Measures 
HSE 

S L R 

11 Failure of tailing storage facility Regular ground control monitoring, third party 

assessment 

5 1  

12 Hazards due to poor 

illuminations 

 The work area will be kept well lighted. Lightening in 

different areas will be provided as per DGMS 

guidelines; 

 Energy efficient light sources with minimum heat 

emission will be used in underground mining activities 

and mine office; 

2 2  

13 Hazard due to Blasting 

associated activities 

 Protective devices will be provided to workers 

during handling explosives; 

 Blasting will be carefully planned and executed 

under supervision of a responsible officer to avoid 

any accident; 

 Explosives will be handled as per guidelines of 

DGMS; 

 Strict prohibition of smoking in fuel and hazardous 

chemical storage area; 

 Signage in hazardous and risky areas; 

 Blasting sites will be checked post blast by qualified 

personnel for malfunctions and any unexploded 

blasting material prior to resumption of work in the 

area; 

 Provision of storage of magazine at separate area at 

safe distance from ML area with necessary security 

arrangements; 

 Provisions of fire fighting in the mine area and 

beneficiation plant with sufficient number of fire 

extinguishers at fuel storage area, mine office, 

electrical substation and other strategic locations to 

take care of any eventuality; 

 Following Emergency Response Plan in case of any 

accident at site. 

5 2  

14 Storage of fuel and hazardous 

chemicals 

 Specific warning siren will be blown before each 

blasting activity to alert all the workers and local 

people residing in the surrounding areas; 

 Material Safety Data Sheet (MSDS) for hazardous 

chemicals will be maintained and followed to ensure 

safety of workers;  

4 2  
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S.No. Risk and Hazard Control Measures 
HSE 

S L R 

 Eye wash and emergency shower system will be 

provided in hazardous chemical storage area; 

 Signage in hazardous and risky areas; 

Note: S= Severity, L = Likelihood and R = Risk 

7.5.8 PRECAUTIONARY MEASURES FOR HAZARDS 

 Outbreak of fire 

 Some precautions and remedial measures recommended to be adopted to prevent fires are: 

 No inflammable material shall be stored in underground workings except in fireproof 

containers; 

 To avoid surface fire, all structure with 10 m of shaft, ramp and incline to be constructed of 

incombustible material; 

 Surface workshop, diesel filling station, compressor house and electric sub-station shall be 

provided with firefighting equipments and to be maintained regularly; 

 Dry vegetation shall not be allowed within a distance of 15 m from any entrance to the mine; 

 Regular inspection will be done to remove accumulation of greasy material cotton waste, old 

conveyor pieces, waste hose pipes, wooden scrap, wood cuttings etc. and shall be removed 

regularly; 

 A proper communication system installed to warn underground worker about outbreak of fire; 

 Electric apparatus, electric cables etc. shall be checked regularly; 

 Adequate number of persons will be trained in firefighting; and 

 Mock drills will be conducted on regular basis.  

On the appearance of signs indicating that a fire has broken out, all persons other than those whose 

presence in the mine is deemed necessary for dealing with the fire shall be immediately withdrawn 

from the mine. 

Fire fight operations would be carried out under the supervision of competent persons along with 

trained firefighting personnel. 

Sufficient supply of sand or incombustible dust or sufficient portable fire extinguishers shall be 

provided at entrance to a mine, landing and the bottom of every shaft or winze in use, engine room 

and at other place where timber, canvas, grease, oil or other inflammable material is stored. Water 

hydrants will be provided at all necessary locations. Suitable types of fire extinguishers will be 

provided at different locations to deal with different types of fire. 

Influx of Noxious Gases 

The following precautionary measures will be adopted. 

 Noxious and Inflammable gas presence shall be checked by-gas detector.  

 When any person detects the presence of inflammable gas, he shall immediately withdraw from 

the place and shall inform his superior official about the same; 
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 When inflammable or noxious gas is detected, all persons shall be withdrawn from the place, 

and the place shall be immediately fenced off so as to prevent persons inadvertently entering 

the same; 

 No person shall be re-admitted in to the place where the gas was detected until a competent 

person has examined the place and has reported that the place is free from gas; 

 Persons will be trained in the use of gas detector usage. The competent person will take steps 

to remove the gases by improving ventilation. 

Eruption of Water/inundation 

A water danger plan showing the following features will be maintained as required by regulations.  

 The position of the workings below ground; 

 Every borehole and shaft (with depth) drive, crosscut, winzes, raise, excavation and air passage 

connected therewith; 

 The position of every dyke fault and other geological disturbance, with the amount and 

direction of throw; 

 Levels taken in workings below ground at easily identifiable points sufficient in number to allow 

the construction of sections along all drives main headings and haulage roadways; 

 Every source of water such as river, stream, water course, reservoir, water-logged workings on 

the surface, and also the outline of all water logged workings below ground lying within 60 

meters of any part of the workings measured in any direction; 

 Every reservoir, dam or other structure, either above or below ground, constructed to 

withstand a pressure of water or to control an inrush of water, along with reference to its 

design and other details of construction; 

 Surface contour lines drawn at vertical intervals shall not exceed five meters; and 

 The highest flood level of the area. 

Premature collapse of any part of workings 

Based on the rock quality assessment and the chosen method of mining, no premature collapse of 

any part of working is anticipated. However, following precautionary measures are being/will be 

observed: - 

 To prevent premature collapse of any workings, effective supports will be erected based upon 

the geotechnical mapping. All workings will be systematically supported to eliminate any 

possibility of premature collapse; 

 Numerical modeling techniques will be used to determine the stable spans; and 

 The hang wall and crown pillar will be instrumented with multi point boreholes extensometer 

and stress meter for ground monitoring on regular basis. 

Accident due to the Explosives 

Detailed guidelines have been provided in the regulations and various circulars. The measures 

proposed are: 

 Explosives will be issued only to the authorized persons; 

 Explosives and detonators will be transported in separate boxes under lock and key; 
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 The person holding the statutory certificates will carry out the blasting operations; 

 Large diameter blasting would be carried out after withdrawing all persons from below ground; 

 A register will be maintained at the gate checker office, where all section foremen will 

countersign indicating the removal of persons from their sections before carrying out large hole 

diameter blasting; and 

 The blaster will ensure that all persons have taken proper shelter before blasting the charge. 

Bursting of any Equipment at High Pressure 

 All apparatus used as or forming part of the equipment of mine, which contains or produced 

air at a pressure greater than atmosphere pressure shall be so constructed, installed and 

maintained as to obviate any risk of fire, bursting explosion or collapse or the production of 

noxious gases;  

 Every air receiver forming part of a compressing plant shall be fitted with a safety valve and an 

air gauge, which sows pressure in excess of the atmospheric pressure; 

 Before an air receiver commissioned, the engineer or other competent person shall subject it 

to a hydraulic test at pressure at least one and a half times the maximum permissible working 

pressure; and 

 A similar test shall be made after every three years. Proper records will be maintained. 

 The supply of air for air compressors shall be drawn from a source free from dust and fumes.  

Precautions against Air Blast 

No such danger is anticipated. However, the following precautionary measures will be observed in 

case of eventuality: 

 Any large scale collapse of wall rocks into voids may displace the air in violent manner and cause 

accidents; 

 Persons will be trained to deal with situations arising out of Air blasts; 

 Air blast shelter would be established at suitable locations; and  

 The drawal points in the stopes would not be totally emptied.  

Storage and Use of Explosives 

 While storing of explosives, statutory regulations viz. 154, 155, 156, 157& 158 of MMR 1961 will 

be followed strictly.  

 Explosive are being/will be stored in magazines duly approved by the licensing authority under 

the Explosive Act and permitted by DGMS. 

 The magazine is/will be in charge of a competent person who will be responsible for the proper 

receipt, storage and issue of explosives. 

 No explosive will be issued from the magazine or taken into the mine except in a permitted 

container and carrier. 

 Safe practices are being/will be adopted while using explosives.  

 Production drilling is being done by Electro-Hydraulic, ITHs and pneumatic drills. 

 Stope blasting is being carried by using ANFO / emulsion explosives with Nonels/ Electronic 

detonators for higher degree of safety & ground control. 
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 Transportation of explosive to the site will be made by duly licensed explosive van. 

 All precautions will be taken before blasting like removal of persons, equipments from the place 

of blasting to the safe distance. 

 Proper record of receipt, storage and use of explosives/ fuel will be kept and maintained by 

properly authorized persons. 

 Explosives will be used as per the requirement. No overcharging/ undercharging of holes will 

be allowed. 

 All entries to the blasting area will be blocked and guarded to prevent inadvertent entry of 

persons.  

 The Rules as per the Indian Explosive Act will be followed for handling of explosive, which 

includes transportation, storage &use of explosive. 

 Scalar and Rock bolter will be used for reducing the cycle time and ground management. 

General Precautions 

 Persons will be authorized for various skilled works; 

 Every exposed part of any machinery used as, or forming part of, the equipment of a mine shall 

be adequately fenced by suitable guards to prevent danger; 

 Only authorized and trained persons will be permitted to operate and maintain equipments; 

and 

 Danger signs will be displayed at appropriate locations. 

7.5.9 TYPE AND QUANTITY OF CHEMICALS TO BE USED AND STORED 

Following chemical are being/will be used & stored at site in beneficiation plant complex in covered 

earmarked area, as per guidelines. 

Table 7.6 

Type and Quantity of Chemicals to be Used and Stored 

S. No Type of Chemical Use 
Consumption 

(gpt) 

Storage Capacity 

(MT) 

1 Zinc Sulphate  Depressant for Sphalerite ore 165 60 

2 Sodium Cyanide  

 

Depress pyrite to improve 

concentrate grade 

10 15 

3 Copper Sulphate  An activator to activate 

Sphalerite in flotation 

150 

 

100 

4 MIBC  Frothier:  to make stability of 

froth  

31 35 

5 Sodium Isopropyl 

 

Xanthates: Collector to collect 

metal in the form of froth 

26 

 

30 

6 Flocculent  Fine settling in thickeners 4 15 

7 Lime  

 

Maintain pH of different lead 

and zinc floatation circuits 

- - 

7.5.9.1 USE OF SODIUM CYANIDE IN BENEFICIATION PLANT 
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During beneficiation of lead and zinc ore, cyanide salts are used for suppressing impurities present 

in the ore with a view to improve the separation of lead-zinc metals from the gaunge materials. The 

material safety data of sodium cyanide is presented in Table-7.4. 

Table 7.7: Properties of Sodium Cyanide 

S. No Data Details 

1 Boling point 1496OC (2724 F) at 760 MMHG 

2 Melting point 564OC (1047 F) at 760 MMHG 

3 Vapour pressure (MMHG) 1 (8170C) 

4 Vapour density AIR (1): 1.7 

5 Specific gravity 1.6 

6 Evaporation rate N/A 

7 Solubility (H2O) 37% 

8 Volatiles by volume 0 (210C) 

9 pH 11.7 (25% solution) 

10 Physical state Solid 

Sodium cyanide solution contains 53.1% available cyanide. Due to the solidiphic nature of cyanide 

ions, most of them (about 85%) form complexes with Fe and Zn and are discharged along with 

tailings. About 10% of the free cyanides go along with tailing solution to tailing dam and balance 

about 5% of cyanide goes along with concentrates. The present consumption of sodium cyanide in 

beneficiation process is about 10 g/tonnes of ore treatment. Depending on the quantum of ore 

processed by Zawar mine, the monthly consumption of NaCN is 3.3tonnes/month. 

Sodium cyanide salts are transported through rail in mild steel containers with HDPE liners. After 

the use, the empty containers and containers liners of cyanide salts are discarded as hazardous 

waste transported to treatment storage and disposal facility (TSDF) located at Udaipur. A 

comprehensive study and on HCN emissions in Zawar mines was carried out by National 

Environmental Engineering Research Institute (NEERI). 

7.5.9.2 TAILING DISPOSAL 

The final tailings from beneficiation process are pumped through pipe lines to tailing dam, which is 

situated at about 3.5 km away from the beneficiation plant. In the tailing dam, the water gets 

separated from the tailings and is recycled back to the process.  

Cyanide Containers and liners: The sodium cyanide used by Zawar Mine is received in MS containers 

which are lined with HDPE liners. Once the entire quantity of cyanide is exhausted from the 

containers, the empty containers and HDPE liners which are contaminated with residue/traces of 

sodium cyanide are discarded as wastes. Present rate of generation of empty sodium cyanide 

containers and liners is about 50-60 containers/Month. 

Management of Cyanide Containers and Liners: 

The present practice of management of cyanide drums (with accessories) and liners involve three 

major steps. These include  
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i) Water rinsing: The wash-water from this operation is recycled to process for utilization of 

cyanide content. The washed containers and the accessories are taken out from the tank and 

kept by the side of concrete tank for next step of treatment. 

ii) Alkaline chlorination: After completion of decontamination process, entire hypochlorite 

solution is drained out and pumped back to thickener from where it is pumped to mil overhead 

tank for recycling in process. Before disposal, containers and accessories are again rinsed with 

water and the rinse water is recycled to the process for reuse.  

iii) Deformation and disposal: the decontaminated containers and liners are perforated at bottoms 

and sides and distorted in a safe enclosure so as to prevent reuse of containers and liners.  The 

perforated and distorted containers, components and liners are finally disposed off to 

hazardous wastes treatment storage and disposal facility (TSDF), Udaipur. 

Necessary HW authorization under Hazardous and other waste (management and 

transboundary movement)Rules is in place for handling.  

7.5.10 DISASTER MANAGEMENT PLAN 

A situation is potentially a Disaster if it entails any one or more of the following factors: 

1) Risk of loss of human lives- ten or more in single situation; 

2) Loss of property as a consequence of the incident is covered millions and / or bears a potential 

to above; 

3) A situation which goes beyond the control of the available resources of the mine/plant; and 

4) A situation which apparently may not have caused much loss but whose long term severity 

could cause of life, production and property. 

The 'emergency management plan' is designed to deal with the emergency situations in a mine in 

such a way that immediate action is to be taken by workmen, supervisors and officials working at 

the mine.  

Objectives: 

The objectives of DMP is to describe the company’s emergency preparedness, organization, 

resource availability and response actions applicable to deal with various types of situations that 

can occur at mines in shortest possible time.  

Thus, the overall objectives of the emergency plan are summarized as:- 

 Rapid control and containment of Hazardous situation; 

 Minimizing the risk and impact of event/ accident; 

 Effective prevention of damage to property. 

In order to achieve effectively the objectives of emergency planning, the critical elements that from 

the backbone of Disaster Management Plan (DMP) are:- 

 Reliable and early detection of an emergency and immediate careful planning. 

 The command, co-ordination and response organization structure along with availability of 

efficient trained personnel. 

 The availability of resources for handling emergencies. 
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 Appropriate emergency response action. 

 Rescue operation and provision of adequate medical facilities to the injured 

 Effective notification and communication facilities. 

 Regular review and updating DMP.  

 Training of the concerned personnel. 

Steps to be taken for minimizing the effects may include rescue operations, first aid, evacuation, 

rehabilitation and communicating promptly to people living nearby and concerned authorities. 

 

Fig. 7.1: Framework of first moments in mine emergency escape 

A fully operational rescue room equipped with all necessary equipment is being maintained at 

Zawar for catering to the emergency needs of all the mines. Sufficient number of rescue trained 

persons is available for dealing with any emergency including fire. A fire tender is also maintained 

at Zawar.  

a) Mine Emergency Response Planning 

All miners should be trained to understand and follow the mine emergency plan where they work. 

A response plan is only one piece of the continual, dynamic process of emergency response 

planning. Identifying threats and their associated risks will help establish planning process priorities. 

As a first critical step in emergency response planning, a thorough hazard analysis and risk 

assessment should be conducted. This will help in keeping emergency response plans simple and 

easy to use. 
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The Mine Safety Technology & Training Commission report (2006) recommends developing a 

comprehensive emergency response plan that is risk based and mine specific. A risk-based plan is 

targeted for the most likely threats and assumes that preparing for them also prepares for 

unrecognized hazards. 

 

 

Competencies required for successful escape include: 

 Technical knowledge: understanding and proficiency in the use of emergency breathing 

apparatus (self-contained self-rescuers), lifelines, refuge chambers, etc. 

 Mine specific knowledge: knowledge of the mine maps, the escapeways, the ventilation 

system, the mine emergency response plan, and familiarity with escape capsules. 

 Escape conceptual knowledge: ability to think and adapt to changing conditions, to be resilient, 

to be able to problem solve and make decisions, and to understand the dynamic of human 

behavior in escape, including leadership and other psycho-social issues. 
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b) Communication 

Information about the situation affects the initial response and defines the first moments of an 

incident. Research has suggested that effective communication will reduce confusion, increase 

confidence in decisions, stop rumors and incorrect information, and improve the likelihood of 

success. 

c) Training 

Training is considered to be one of the most essential elements in the emergency response 

planning process. Training, in the form of drills, mock disasters, and even tabletop simulations, 

affords the opportunity for planners to identify and resolve problems, examine and evaluate the 

utility of developed procedures, refine plans, and train individuals who will be responding to 

emergency events. 

d) Decision-making 

Decision-making directly relates to communications issues. In an emergency, decision-making relies 

on: 

 The quality of the information received by everyone immediately following the incident 

 The technical communication system in place in the mine. 

 The process is iterative, meaning that one choice leads to another until the incident is resolved. 

Decision-making is also affected by the experience level of the people involved. 

e) Personal protective equipment for first aid and rescue 
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People entering the mine as part of first aid and rescue procedures should have the appropriate 

personal protective equipment (PPE). Considerations for ensuring capacity to provide PPE include: 

 Potential or actual atmospheric contaminants 

 Potential or actual inundation or inrush 

 availability of the appropriate equipment 

 availability of persons trained in the equipment 

 specific protocols for use of the equipment 

 Procedures for any specialist emergency response team who may enter the mine. 

7.5.11 EMERGENCY RESPONSE ORGANIZATION 

The purpose of the Emergency Response teams at Zawar mines is to provide a group of trained 

individuals for emergency response. This section outlines the description of each organization, their 

selection, training, and overall managing processes to ensure ER effectiveness. The basic function of the 

Emergency organization is to save lives and this should be the main concern of one and all.  The 

emergency organization chart is presented in Figure-7.3. 

Rescue Recovery Committee (RRC): 

This committee will be responsible for the overall direction of all the operations connected with the 

rescue / recovery work and will function in close contact with EMC. All the activities connected with the 

rescue & recovery operation will be done as per the direction of RRC. The Mine Manager will instruct all 

his officials and supervisors to report to RRC Room in the back shifts for smooth operation of rescue & 

recovery work. All necessary instructions and guidelines will be displayed on the notice board/black 

board. 

This committee will be responsible for the overall direction of all the operations connected with the 

rescue / recovery work and will function in close contact with DMC. The RRC will consist of: 

 HoD (OD)/In-charge, Mine - Chief Coordinator 

 Asst. Manager/ Safety Officer 

 Dy. Director (MS) for Zawar Mine. 

 Engineering I/C (Maint.) Central Services 

 In-charge, Electrical 

Henceforth, all the activities connected with the rescue and recovery operations will be done as per the 

direction of the RRC. The Mine Manager will instruct all his officials and supervisors to report to RRC for 

further orders/instructions. The RRC will make arrangements for manning the RRC Room in the back 

shifts for smooth operations of rescue and recovery work. All necessary instructions and guide lines will 

be displayed on the notice board/ black board. As soon as the RRC is set up, all persons who are required 

for rescue/ recovery work must first obtain authorization from the RRC. A record of such persons shall 

be maintained in the RRC Room. 

Rescue-recovery Committee Room: 
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The Rescue, Recovery Committee Room will be set up at Rescue Room. It  will be equipped with one 

external and two internal phones, a large table for the display of plans & sections, a black board for 

technical guidelines, almirah to hold plans, emergency tokens, telephones call lists, logbooks registers 

etc. 

Depending upon the location of the accident a Rescue Recovery Committee Room will be set up on the 

surface.  It will be equipped with one external and two internal telephones, a large table for display of 

plans and sections, a black board for technical guidelines, almirah to hold plans, Emergency tokens, and 

telephones call lists, log books registers etc. In addition, another room should be made available for 

accommodation of this rescue team 

Rescue Room and Rescue Team 

The Rescue Room will be setup at the surface inside the mine premises. The Rescue Room will have all 

the facilities for Storage of required Equipment and material, Washing and ablution facilities, Oxygen 

filling and Equipment maintenance Room. In addition, another room should be made available for 

accommodation of the Rescue team. 

The Rescue team will be formed with personnel working in the Mine and consist of Engineers, 

Maintenance persons and Contractual Manpower. The total no. of persons in the team shall be 12. The 

Rescue team will report to Rescue Room In charge at the Rescue Room. 

 
 

Figure 7.2: Photograph showing Rescue Room 

Checking of Persons 

As soon as the RRC Room is set up, all persons who are required to go underground must first obtain 

authorization from the RRC. A record of such persons shall be maintained in the RRC Room. Each person 

authorized will be given an two ID cards. The list of person receiving the ID cards will be recorded. One 

ID card must be handed over to the Gate Checker before entering the Cage/Mine. Another ID card must 

be worn suspended from the neck whilst in underground. On returning to the surface, all persons must 

collect their tokens from the Gate Checker and hand over the same to the RRC.  
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Fig 7.3: Organizational Chart for Emergency Response at Zawar Mine 

Incident Controller (OH mine)

Engineering 

Head

Head SBU 

Minee

SShift in charge /Engineer 

Mine

Security/ 

Main Gate 

Incharge

Fire Tender and 

Ambulance

Hospital

UUM/LM

Site controller

Hospital 

Staff for 

Medical 

Assistant

Head HR inside

Communication

Canteen

Head Control Room

Mil/Mine/Com

Incident Controller

Rescue and 

recovery team with 

Equipment

CMO
Head 

S & T
Head Store

Head Civil

Services

Head 

Security

Fire 

Fighting 

Team

Supply  

Fire 

Extinguisher

Head 

Admin

Civil Garage

Incident Organisation Chart

Emergency Organisation Chart

Community/HO/

Public Admin/

Local Authority

 

Establishing a Chain of Command 

A great number of people will be doing many different jobs during a rescue and recovery operation. 

Therefore, it is important to establish a clear chain-of-command so that rescue and recovery work can be 

well coordinated. 

Located at the top of the chain-of-command is the Mines Manager or a designated responsible person 

who delegates duties to other people. These people must know exactly what their duties and 

responsibilities are, who to report to, and who reports to them. State officials will arrive at the mine site 

to advise and observe. Govt. mining officials can take charge of an operation if they deem it necessary, 

but normally their role is to consult with and advise the company personnel on how the rescue and 

recovery work might best be carried out safely. 

The team is under the direct supervision of the team captain. The captain also works and communicates 

with the designated official(s) who are responsible for coordinating the work carried out by mine rescue 

teams. 

Mine rescue teams must receive accurate, concise, and reliable briefing information from the Rescue 

room to perform rescue/recovery duties in a safe, timely, and efficient manner. The teams will also need 

up-to-date mine maps for exploration duties. It is extremely important to develop a standardized method 

of reporting gas readings and other critical information to the Command Centre and the Fresh Air Base 

(FAB). 
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7.5.11.1 Mine Gases and Air monitoring 

The mine rescue team members will identify the physical properties and characteristics of gases they may 

encounter during rescue and recovery work. They will identify where the gases are normally found, how 

to test them, and the meanings of their findings. 

a) Self-rescuer – Ensuring that every person going underground carries self-rescuer. 

b) Gas monitoring – Supervisors in every shifts equipped with gas monitors to ascertain safe working 

environment for CO and H2S 

 

 

 
   

Self-rescuer  Gas monitoring (CO & NOX Meter) 

Fig. 7.4: Photographs showing Measures for Mine Gas and Air Monitoring 

c) Mine Ventilation 

The purpose of mine ventilation is to provide a volume of air sufficient to disperse and remove harmful 

gases, dust, smoke, and fumes, and to provide adequate oxygen. When a mine is ventilated through 

mechanical ventilation, air from the surface enters the mine at the main intake or intakes and is 

directed or “coursed” through the mine by a system of ventilation controls. These controls force the 

air to move in certain directions and at certain velocities so that it reaches all levels or sections of the 

mine. All the return air from the levels or sections is then channeled to the main exhaust and eventually 

exits the mine. 

d) Ventilation Maps 

As mine rescue team members, should know how to read a mine map that shows ventilation. This is 

basic knowledge for any team member, especially the map person. The team’s map person is 

responsible for marking down information on the map as the team explores and assesses ventilation. 

7.5.11.2 Emergency/ Crisis Management Control Room 

An emergency /Crisis Management Control Room shall be set up in the mine office complex earmarked 

for the purpose and shall be manned round the clock during the emergency by Mine manager, or any 

other persons decided by the Chairperson. 

Emergency Control Room will be equipped with at least two internal phones and one external phone for 

liaison work. All public relation work connected with the Crisis such as answering inquiries and giving 

information to the Head Office, Liaison with Press, Public etc., shall be done by Mgr. (HR)/ AM (HR) from 
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Control Room so as to avoid any misinformation and unnecessary crowding at actual place of rescue 

/recovery operation. 

The EMC shall consist of the following: 

 Location Head - As Chairperson -Phone: 3400/3401 

 H.R. Head –Phone: 3440/3501 

 HOD / In-charge Mine: Phone: 3385/ 3407 

 HOD / In-charge Mill: Phone: 3210 

 In-charge, VTC. Phone: 3380 

 Engg. Head (Maint.)/ In-charge, Central Services Phone: 3408 

 Dy. Director (Mine Safety) for Zawar Mine Phone: 2417962 

 Chief Medical Officer/ I/C, Hospital. Ph : 3330/3569 

 Sr. Vice President/ Sr. Secretary, Zawar mines Mazdoor Sangh. Phone: 3360 

The EMC members will ensure to meet once in every three months in order to keep liaison with one 

another and one to check the Emergency Management Preparedness of the mine/surface departments.  

Such meetings shall be convened and organized by Sr. Manager in consultation with the Chairperson.  

During an Emergency, the DMC shall meet regularly in order to assess the progress of rescue/ recovery 

operations and decide further strategy and guidance to be given to Rescue Recovery Committee (RRC). 

The RRC will give instructions to Rescue team the situation of Crisis Place, likely to have the atmospheric 

condition on the spot. Rescue team will equip with suitable apparatus/ appliances to deal the situation. 

7.5.12 Roles and function of Emergency Team 

a) Functions of the incident controller 

 To assess the scale of the incident against predetermined criteria and decide whether emergency 

exists or is likely; if so, to immediately activate Emergency Plan. 

 To assumes duties of Crisis Controller pending his arrival, in particular to: 

 Ensure emergency services called. 

 Direct shutting down and evacuation of other Zawar Mines areas likely to be affected. 

 Ensure key personnel summoned. 

 To direct all operations at the scene of the incident e.g. 

 Rescue and firefighting operations 

 Search for causalities 

 Evacuation of non-essential workers to assembly areas. 

 To set up communication point with radio, telephone/mobile/email or messenger contact with 

DCR. 

 To give advice and information to emergency services. 

 To brief the Emergency Controller and keep him informed of developments. 
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b) Duties of persons in emergency: 

i. HoD (Mine) 

   As soon as the mine manager gets the information of any serious nature, he will immediately 

inform the Agent and Location head (Phone No. 3400/ 3401) and send an urgent call for mine 

officials to attend essential works prior to the set-up of RRC and  subsequently ask them to 

report to RRC for further instructions and line of action 

    He will make all necessary arrangements for the functioning of RRC and office 

accommodations with all necessary facilities to take the charge of rescue work. 

    He will ensure that all affected persons are withdrawn in the best possible ways and only those 

persons shall be allowed to proceed to the affected area who will be needed for rescue and 

recovery work. 

    He will take necessary steps so as to get deployed all other work force in other areas, except 

those needed by RRC for rescue work. 

    In addition to the above, Chief Manger (OD)/ In-charge Mine shall take necessary actions 

independently warrant for situation without loss of time. 

ii. Asst. Manager/ other Mine officials: 

    Depending upon the nature and severity of the accident, the RRC, will make a duty distribution 

chart and the same shall be immediately displayed on the notice board. All officials/ supervisors 

will be briefed by RRC about their duty timings, place of work and nature of job assigned to 

them. 

   All officials will keep close liaison with the RRC.  

    The persons shall be relieved at the site. 

    All necessary steps should be taken to make a telephone arrangement and First aid station as 

near to the affected area as possible. 

    All critical activities shall be done as per the guidelines of RRC. Findings and actions taken shall 

be recorded in abounded paged book kept in the RRC room and duty signed by them with date 

and time 

    They will keep all necessary liaison for quick shifting of the affected persons to surface and if 

felt necessary, send the information for sending rescue/ medical team which will be in ready 

state at the mine office. 

    They will ensure that all persons engaged for rescue work are safely withdrawn at the end of 

the shift and  record in  the register kept for the purpose in RRC room 

    C.M. /OH (Mine) should be ensuring that the restore functioning of critical equipment at 

earliest, if conditions warrant.  In consultation with C.M. /OH (Mine)/In-charge, Mine   

     In-charge of Mine Electrical department shall take necessary action for restoration of power 

if tripped during Emergency, taking consideration of all safety measures and the matter may be 

consulted with  OH/ C.M. (Mine)/ In-charge, Mine 
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iii. Rescue Room In-charge: 

For the purpose of coordinating fire-fighting activities and to enforce all regulations for prevention 

of fire: and 

 To extricate persons from debris. 

 To hand over dead bodies and injured persons to first aid parties. 

 To take immediate steps as may be necessary for the temporary supports or demolition of 

buildings and structures, the collapse of which is likely to endanger life or obstruct traffic, 

 To  cut off supplies to damaged structures etc., 

 To keep his rescue / firefighting teams in ready state in the place assigned by RRC. 

 To divide his team in such a fashion so that the rescue teams is readily available round the 

clock. 

 To ensure to make all necessary arrangements for timely refilling of oxygen cylinders of 

breathing apparatus 

iv. Safety Head: Zawar Group VTC 

He will keep a close watch over the rescue/ recovery activities and will report the development to 

RRC. If required the services of surveyor may be called for preparing drawings of the affected areas. 

v. CMO I/C Hospital: (Ph. No. 3333/3569) 

 He will summon all the Doctors.  And medical staff and will give the necessary instructions to 

deal with the affected persons and keep the mortuary ready for post-mortem and 

identification. 

 He will keep the ambulance and first-aid equipment ready with the necessary staff at the 

Mine office or at the place proposed by RRC 

 He will arrange for sufficient beds and other facilities for the treatment of injured persons. 

 He will ensure to maintain at all times minimum stock of oxygen and other medicines to meet 

out any Emergency.  However, he shall make all arrangements for additional requirements 

during Crisis/ accident depending upon the gravity of the situation. 

 He will inform nearby hospitals and will ensure that in case of Emergency, the injured persons 

can be immediately shifted and given necessary treatment; 

 He will arrange for recording causalities by putting the label on each patient seen, treated 

and transported which would bear the particulars about the name, date of accident, details 

of injury conditions of the patient and treatment. The following 3 types of labels are to be 

used for different type of casualties. 

vi. Ventilation officer 

 He shall keep a close watch over the running of Main Ventilating Fan; 

 Any unusual variation shall be immediately reported to RRC and recorded in a Register; and 
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 In case of fire, he shall ensure the stoppage and reversal of main ventilating fan as per the 

instruction of Mine Manager/RRC. In addition, he shall take necessary actions for the re-

coursing of air current as per the requirement in consultation with Mine Manager. 

vii. Survey Officer 

He shall prepare all relevant plans & sections of the affected areas that shall be readily available in 

sufficient quantities. 

viii. Gate Checker 

 He shall keep record of the persons going below ground and coming out from the 

underground .immediately after the withdraw of work persons, he shall make a head –count 

and report the Mine Manager; 

 He shall permit only those persons to proceed for below ground, who have been authorized 

by Mine Manager/RRC for rescue work; and  

 In case of any relevant information received from underground, he shall immediately inform 

the RRC. 

ix. Bellman  

 He shall allow only those persons to proceed below ground who have got clearance from the 

gate Checker. Once RRC is in action, persons going below ground required to wear copper 

token on the neck and the same be checked by the Bellman before allowing him into the cage; 

and  

 He shall ensure that the cage is not held up at any landing unnecessary. 

x. HR Head: 

 On receiving information from the Location head, he will arrange immediately for Emergency 

signal. 

 He will keep proper record of all injured persons and casualties.  He will also deal with the 

relatives of the injured, state administration officials and other agencies. 

 In addition, he shall make all arrangements for lodging and boarding of outside agencies in 

the Guest House and transport facility if required. 

xi. Manager (Stores) I/C Central Stores:  

He will make all necessary arrangements to keep the stores open round- the- clock for drawl of 

material and make available sufficient stock of materials needed during the course of rescue and 

recovery operations. He will be in close contact with the RRC for any material requirement. 

xii. Canteen In-charge/ Welfare Officer  

He will make all necessary arrangements and organisation for the additional food supplies to meet 

out the Emergency. 

xiii. In-charge of Garage 

 He will make the arrangements for availability of transport facility round the clock. 

 The Central workshop facility shall be available as per the requirement.  
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xiv. Stocking of tools and materials: 

All tools and materials and safety items needed for the rescue/ recovery operations will be stored 

in a safe place near the RRC room so that the work is not affected for want of any such material. A 

store Officer/ Mine Engineer will be made in-charge to look into the arrangements of the materials 

and to keep the RRC informed. To deal with such exigency, certain materials as listed below shall 

be kept at VTC and the materials shall be shifted expeditiously to the required place as per 

requirement. 

xv. Security InCharge 

The chief of the Security is the Commanding Officer of the security staff.  On the instruction of HR 

Head (HR) the Commanding Officer shall arrange to record the entry of outside personnel at the 

main gate to avoid any hindrance during the course of rescue / recovery operations. The Chief of 

Security shall keep close liaison with local police and district authorities to: 

 Control the vehicular/ personnel traffic in and around the mine/ surface installations. 

 Help local police in controlling the area of the mine/ surface installations, if necessary. 

 Assist in Transporting injured persons. 

 Control traffic. The security personnel on duty shall ensure that all roads at the scene of fire/ 

emergencies are kept clear from obstruction.  Persons arriving by motor transport at the 

scene of fire/ Emergency are not permitted to park their vehicles within 100 meters of fire, 

near fire hydrants, at road junction and access roads. The ignition key should be left in the 

vehicles. 

 Assist local police in patrolling in township and workout adequate arrangements for 

protection of property. 

 Ensure separate entries of different materials received from external agencies for coping up 

emergencies operations. 

7.5.13 Incident / Emergency Scenarios 

1. Equipment Fire in Underground : Major  underground diesel equipment  are provided with auto fire 

suppression system, other diesel equipment are provided with two portable fire extinguishers  

2. Diesel Pump station fire: 50 Kg capacity fire extinguishers are kept ready at site along with sand 

bucket. 

3. Magazine area fire: Water sprinkler system is established surrounding the area. A fire hydrant is 

provided and fire tender filling point is provided for continuous water supply for tender to operate 

for long duration.  

4. Winding operation failure due to electric fault: Winder can be operated by gravity to reach the nearest 

level. The effects of emergency scenario details area presented in the below Table-7.5. 
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Table-7.8: Effects of Emergency Scenario 

Factors 
Emergency 

Scenario 
Locations 

Level-1 

Incident 

Level-2 

Emergency 

Level-3 

Crisis 

Internal Fire  in HEMM Hydraulic hose 

leakage, puncture 

and spill over hot 

pipe, exhaust 

Equipment 

burn/fumes 

Affecting surroundings 

with smoke, suffocation 

to the persons 

 in diesel pump 

station/oil storage 

tank 

Small fire within 

control of the fire 

extinguisher& sand. 

Large fire un 

controlled by fire 

extinguishers and 

affecting the large 

area and smoke 

Uncontrolled by fire 

tender and other means 

of fire extinguisher 

affecting large area and 

nearby locality with fume 

smoke and chances of 

explosion 

 Of combustible 

material/sub 

station 

Asphyxia due to 

minor fire 

Major fire affecting 

persons in return 

section 

Major fire at/near mine 

intake affecting all 

persons in u/g 

 in magazine Small fire by dry 

grass vegetation, 

miss handling of 

explosives 

External threat by 

nuisance 

attack/lightening 

Lightening/thunderstorm

s 

  Ore/waste 

transportation 

from mine to 

mill/tailing dam 

Falling of material 

from moving vehicle 

on road/farms 

  

 Environment Mine waste dump 

slope failure 

Small failure within 

control 

Big failure within 

unit affecting the 

work persons 

Muck spill over the 

boundary wall and 

affecting the locality 

  Oil spillage Small leakage Large leakage Affecting locality 

 Food poisoning Canteen First aid case like 

vomiting ,stomach 

ache and outdoor 

treatment 

Severity in life 

threatening of 

several person and 

hospitalization 

 

 Confined space 

entry 

Sump Fall of person in 

sump 

  

 Shaft bottom Fall of object from 

upper level 

Suffocation due to 

deficiency of O2 at 

shaft bottom 

Sudden inrush of water 

submerging persons 

working at shaft bottom 

 Electrocution Power cables in 

shaft 

Minor shock due to 

damaged cable 

Live cable coming 

in contact with 

cage 

Live cable coming in 

contact with cage during 

man winding 
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Factors 
Emergency 

Scenario 
Locations 

Level-1 

Incident 

Level-2 

Emergency 

Level-3 

Crisis 

 Haulage (trolley 

wire locomotive) 

Shock due to earth 

leakage current 

Falling of live 

trolley wire 

 

 Height working Sheet works, 

overhead pipe 

lines, shaft 

maintenance, 

long hole blasting 

at sub levels, 

raising 

Fall of person Cage stuck 

between levels 

Cage submerging at shaft 

bottom 

 Collapse of 

major 

structures 

Shaft head gear, 

crusher/bunkers, 

chutes, overhead 

crane structure, 

Rupture of 

pipelines in shaft, 

etc. 

Property damage Persons entrapped 

in mine 

Catastrophic 

Air blast Underground Flying rocks hitting 

persons in its 

pathway 

Air blast affecting 

several number of 

people in nearby 

vicinity 

Air blast causing major fall 

of material in shaft during 

man winding 

Entrapment or 

falling of 

person in 

running 

equipment’s/co

nveyors or FOB 

Surface &U/G Person / body part 

getting trapped in 

running conveyor 

Breakage of  

loaded conveyors 

in running 

condition 

 

Equipment run 

over / collision 

Surface as well as 

underground 

Collision of two 

vehicle and  serious 

injury to person, roll 

over of person 

  

External  Bomb threat 

 

 No chances- 

peace full area 

away from border except in war 

Natural Floods  Flooding of mine due to sudden inrush of water 

 Lightning 

strikes 

 Direct exposure of 

person to lightning 

Surface Magazine 

explosion 

Fire due to explosion 

involving community in 

surroundings 

 earthquake  No chance- non 

seismic Zone-II 
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Factors 
Emergency 

Scenario 
Locations 

Level-1 

Incident 

Level-2 

Emergency 

Level-3 

Crisis 

 storms  Flying of sheets may 

cause injury 

Electric pole or big 

tree falling over 

passenger vehicles 

 

Whenever an Emergency/ accident occur, no time is left for any discussion to deal with the situation and 

a state of confusion arises.  To deal with such Crisis/ accidents, it is proposed to form an "Emergency 

Management Committee" (EMC) For Zawar Pb-Zn Mine. In case of Emergency and if felt appropriate by 

the In-charge (OD), the EMC shall immediately swing into action so that the rescue' recovery work can 

be taken up in a most systematic and efficient way without any delay, confusion and panic. 

Table-7.9:  Emergency Management Committee 

 

 

 
 
 
 
 

 

 

7.5.14 Proposed Action to be taken in Different Cases 

7.5.14.1 In Case Of Fire 

 Any person notices fire at any place will report to the shift in-charge to gate checker (in case of 

mine) shift in-charge DG Set (in case of surface), in turn will inform to security gate/ Main gate and 

to the mine manager (designated)/ incident controller. 

 The concerned Mine Manager (Designated)/incident Controller will get the report from the Shift in-

charge/ Gate Checker (in case of Mine), Shift in-charge DG Set (in case of surface)/ security gate in-

charge and will act accordingly to the situation. 

 Incident Controller and security gate personnel will inform to all facilities to the firefighting crew, 

Hospital, Emergency vehicle may be used for informing the members. 

 The crew member/facility team will report immediately and take charge of the situation. 

 For case the Name & Addresses of the crew members & facility team may be including Internal 

Telephone Directory to be displayed at all notice boards/departments. 

 A system shall have to be made to ensure that a minimum number of crew members always remain 

in Zawar Mines for this a register may be maintained at the main gate to mark the absence of the 

crew members who has left Zawar Mines. 

 The leave application of these persons may be granted by a regulatory body i.e. DC or IC. 

S. No Name Function Extension 

1 Mr. Kishore S Location Head 3401/3400 

2 Mr. Aman Vohra VTC 3380 

3 Mr. JP Gupta Mill 3508 

4 Dr.C S Mishra Medical Services 3330 

5 Mr. Deepak Garkhreja HR 3440 

7 Mr. Vinay Kumar Security 3340 

8 Mr.Lalu Ram Meena ZMMS 3360 
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 In the absence of AGM (Safety & Training) one official of Administration may be designated or 

alternatively the matter should be intimated to AC (Security), who will take the charge of 

firefighting. 

7.5.14.2 In Case of Flood 

 In case of problem in the mine the intimation shall be given to the main gate and IC/DC. 

 DG Set in charge shall look into it that power supply shall be ensured till the substation is not 

flooded. 

 All designated Mines Manager shall ensure compliance of Mine Rules & Regulation, e.g. every point 

in the mine is connected with the ladders. 

 One inflatable boat/Raft may be kept at VTC. 

7.5.14.3 In Case of Air Blast 

Each person shall follow the instruction given in the action plan already in force in the mine. 

7.5.14.4 In Case Of Accident 

 In case of accident, Hospital should intimate. 

 DGMS & Union may be informed depending upon severity of the accident. 

 A list may be prepared of the materials to be kept in VTC. One copy of the list shall be given to the 

DC. 

 The VTC in charge may be high ranking official and VTC should be the nobel agency for such 

situation. 

7.5.14.5 Subsidence Management Plan 

In the pursuit to attain highest standards of safety and economic realization of ore at HZL, world class 

practices are being incorporated to study the impact of each new stope vis a vis the overlying open stopes 

and ultimately the cap rock. The methodology includes the following: 

 Stability of a stope (under the given geo-mechanic conditions) is determined empirically (POTVIN’s 

Method).  

 To assess its impact on the other stope pillars, the stope geometry is then modeled on FLAC 3d. 

Though, the rock mass contains the geological discontinuities, but on a large scale, it does behave as 

a continua and hence, analysis on Flac3d gives very good results. 

7.5.14.5.1 About FLAC 3D 

 FLAC 3d (Fast Langrangian Analysis of Continua in 3 dimensions) is an explicit finite difference code 

which simulates the behavior of structures built of soil, rock or other materials which may undergo 

plastic flow when their yield is reached.  

 Materials are represented by zones, or elements, which form a grid that is adjusted by the user to 

fit the shape of the object to be modeled. 

 Each element follows a prescribed linear or non-linear stress/strain law in response to the applied 

forces and boundary restraints.  
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 If stresses are high enough to cause the material to yield and flow, the grid actually deforms and 

moves with the material it represents. This calculation scheme is called “Langrangian” and is well 

suited to modeling large distortions. 

 The program has ten built-in material models: the "null" model, three elasticity models (isotropic, 

transversely isotropic and orthotropic elasticity), and six plasticity models (Drucker-Prager, Mohr-

Coulomb, strain-hardening/softening, ubiquitous-joint, bilinear strain-hardening/softening 

ubiquitous-joint, and modified Cam-clay).  

 Each zone in a FLAC3D grid may have a different material model or property, and a continuous 

gradient or statistical distribution of any property may be specified.  For Zawar Group of rocks 

(Failure through the development of shear bands) – Mohr-Coulomb Strain Softening model is best 

suited and is used for the analyses. 

 The FLAC3D strain-hardening/softening model is a particular form of the Mohr-Coulomb model in 

which some or all of the zone yielding parameters, cohesion, friction, dilation and tensile strength, 

can be modified after the onset of plasticity, according to piecewise linear laws specified 

beforehand in terms of pre-defined hardening parameters.  

 The total plastic shear and tensile strains are measured by incrementing the hardening parameters 

at each time step. The model properties are then adjusted to conform to the user-defined 

functions. 

 The yield and potential functions, plastic flow rules and stress corrections are identical to those of 

the Mohr-Coulomb model 

 The impact of the geological discontinuities on the stability of the mine is modeled indirectly 

through variation in the properties.  

Input Parameters for Modelling 

To begin with, the rock mass is mapped and classified using the ‘Q’ classification. Based on the values of 

Q, the input parameters are determined (Depth Dependent Rock Mass Properties) 

In situ stress regimes: These are an important part of Geotechnical investigations/analyses. The in situ 

stress regimes were determined by CIMFR (Formerly CMRI, Dhanbad) using hydraulic fracturing 

technique. 

They are: 

SH = 4.4 + 0.048*H  MPa  (N-S) 

Sh = 2.2 + 0.024* H  MPa (E-W) 

Sv = 0.0297*H MPa  (Depth)   

Flac3d models (Mohr-Coulomb Strain Softening) are calibrated to the ground condition and the 

instrumentation trends.  

Calibration minimizes the chances of error in predicting the ground response.  

Rock mass failure analysis is assessed in three forms: 

 The compressive stresses are more than the rock mass compressive strength – Failure under 

compression. 
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 The tensile stresses are more than the tensile strength of the rock mass – Failure under Tension. 

 The shear stresses are more than the shear strength of the rock mass – Failure under shear. 

 

Fig. 7.5: Three-dimensional view of the extracted stopes 

Subsidence monitoring 

It is done in two ways: 

 Monitoring of surface through regular surveys and, 

 Monitoring the health of the pillars in underground. 

Monitoring of surface through survey shows no unwarranted change. Similarly, the stress and strain 

monitoring of underground pillars also shows no changes so as to initiate the failure.  

At Zawar Mines, analyzing the rock mass behavior for the present as well as future stoping geometries, 

the chances of the failure are negligible. The pillars at present do not suffer from any stability problems 

and as a result, the chances of any instability at the upper horizons leading to cap rock Subsidence are 

negligible. 

7.5.14.5.2 Subsidence: Surveillance & Monitoring 

Safe Designing 

 Extraction of ore is planned by leaving a minimum 30 m of solid cap rock 

 Ensuring global stability of the mines by : 

 Characterization of rock mass – RMR & Q-system 

 Determination of geo-technical and physico-mechanical properties of rocks 

 Determination of stope & pillar dimensions : 

o Using Empirical - Mathew's Stability graph method 

o Authentication using Numerical modeling (FLAC - 3D software) 

Monitoring & Validation 

 Quarterly survey for monitoring subsidence. 

 Subsidence Monitoring Stations- Mochia- 34, Balaria- 14, Zawarmala- 15, Baroi- 12 

 Use of stress-meters and extensometers to monitor the condition of underground pillars 
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 In-house rock mechanics expertise for designing and monitoring 

 Validation by Central Institute of Mining and Fuel Research (CIMFR) & National Institute of Rock 

Mechanics (NIRM).  

 

Fig. 7.6: Typical Instrumentation Plan in Stope 

Subsidence: Remedial Measures 

 Fencing-off the area at the surface 

 Isolation of stoped out area by stopping walls etc. 

 Filling of the stoped out voids with tailings / waste rock. 

 To strengthen the crown/rib pillars, cable bolting and rock bolting is done.   
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Fig. 7.7: Cable Bolting For Wall Rock Pinning 

Surface cap is monitored periodically for subsidence and surface subsidence monitoring pillars are 

shown in Figure-7.8 

 

Fig. 7.8: Subsidence survey points over the earlier extracted stopes and proposed stopes of Zawarmala mine 
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Fig. 7.9: Design of subsidence survey pillar 

Summary of Subsidence monitoring & prediction report: 

 Subsidence prediction incorporated open stoping in all the previously extracted stopes and also 

the proposed stopes S13 to S19, down to a depth of about 800m from the surface. 

 The subsidence predictions revealed negligible subsidence (maximum ~2mm), less than the 

threshold value of 10~20mm to be considered as minimum noticeable subsidence. 

 The anticipated subsidence is so low that the calculated strain and slope values rounds off to zero. 

Hence it can be said that the proposed stoping will not have any significant surface impact to the 

existing surface features. 

 However, it is recommended to monitor the surface displacements over the proposed stoping 

region at Zawarmala mine at regular intervals. 

Conclusion 

 Geotechnical studies carried out by CSIR-CIMFR, Dhanbad, M/s Mining One (Australia) and inhouse, 

have concluded that no subsidence is expected.  

 All the mines are scientifically designed, considering Geological & geotechnical parameters. 

 The rock mass (RMR =65-75) is very competent and is characterized as having high bulk and shear 

modulus, suitable for open stoping. 

 Host and wall rocks are dolomites and its variants. Average Compressive Strength is 120 MPa. 

 In Situ stress regimes are as follows  
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 Sigma 1 -SH = 0.048*H+4.4 MPa, acting N-S,(across Strike) 

 Sigma 2 -Sh = 0.024*H+ 2.2 MPa, acting E-W, (parallel to Strike). 

 Designed sill/ crown pillars are stable with equivalent Factor of Safety of +1.4, according to the 

Pakalnis method of pillar stability evaluation.  

7.5.14.6 Ground Vibration Management – Current Practices 

 Ground Control Management Plan (GCMP) implemented. Same is reviewed annually.  

 Ground Awareness training given to 100% workforce.  

 Stope planning, designing and sequencing is done on the basis of empirical and numerical 

modelling basis.  

 Geotechnical mapping is carried out at all faces of the mine for support design.  

 Jumbo are being used for mechanized supporting and Scaler will be used for mechanized scaling.  

 Supporting upto 0.5m from face. Resin capsules are being used as a standard practice. 

 QA-QC of supporting materials & support testing forms the integral part of GCMP.  

 

 

 

   

Development supported with  

Rock Bolt, Wire Mesh & Cable Bolt 

 Development supported  

with Rock Bolt 

Fig. 7.10: Photographs showing Ground Vibration Control & Management at HZL-Zawar Mines  

7.5.15 EMERGENCY COMMUNICATION 

 Whoever notices an accident, disaster or emergency situation etc. would inform immediate superior 

and emergency control center led by the Mines Manager.  

 When any accident resulting in serious bodily injury to any person or in loss of life occurs in a mine, 

the manager shall inspect the site or accident as soon as possible and have an enquiry made into the 

cause of and circumstances attending the accident.  

 The result of such enquiry with plan of the site of the accident showing details shall be recorded in a 

bound paged book kept for the purpose. The Manager shall perform such other duties as have been 

prescribed in that behalf under the Mines Act 1952 and under MMR and orders made there under.   
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 Notice of accident will be communicated as per Section 23 of Mines Act 1952 and in Form IV-A to the 

District Administration and DGMS authorities as perregulation 9 of MMR 1961. When it becomes 

essential, the Mines Manager will communicate to the District authority, Police, fire services etc. 

regarding help required or development of the situation into an off-site emergency. 

Emergency Event Public Relations 

The Officer –in-charge of Public Relation Services acts as the Commanding Officer. His main function is to 

consult with Emergency Controller before communication, if required, with outside agencies. 

The Chief Public Relation Officer is to be authorized as official spokesman for the mining unit. He shall 

arrange for photographs and filming of the whole Crisis (this is of immense value for the purpose of 

investigation, training and education). 

7.6 OCCUPATIONAL HEALTH AND SAFETY 

The main areas of concern for ensuring adequate occupational health and safety are:- 

 All working places to have safe means of access, safe working platform and exit. Persons working 

in hazardous dust prone area will be provided with dust mask. 

 Ensuring use of Personal protective equipments like respirators, ear plug, noise muff, helmet etc. 

provided to the workers. 

 Proper unit design and engineering controls in order to protect workers, including by control of 

process and fugitive emissions. 

 Adequate arrangement of drinking water & medical facilities. 

 Education & training to the workforce about facilities, protective equipment, risk associated, 

potential health effects, etc. 

 Display board showing the hazards associated and recommended precautionary measures. 

7.6.1 MEDICAL SURVEILLANCE 

The Unit hospital, Zawar Mines, is presently looking after the Medical health, Family welfare & 

Occupational Health Services of the employees and their dependants. Unit hospital is also providing 

services to the contractors, workers and residents of nearby villages. 

To further reduce the occupational health impacts, regular training is provided to the workers in a 

structured way. 

Initial medical check-up of the employees, contractors and workers will conducted prior to the 

recruitment 

Zawar Mines-HZL has a Captive 28 bed hospital providing free medical services to employees. Schedule of 

Initial & Periodical Medical Examination (IME & PME) being followed at project site are shown as under: 

 IME at the time of recruitment and PME every 3 years for age > 45 years and Once in 5 year for age 

≤ 45 years 

 Detailed Physical checkup in IME & PME of a person includes:  

– Pulmonary function;  
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– Chest X-Ray; 

– Blood & urine tests; 

– Audiometric test; 

– Spirometry;  

– Blood lead for selected persons; and 

– Other physical check-up. 

 Form 27A Fitness Certificate obtained every year from certified surgeon. 

 Form 17 Health Register of each employee obtained every year from certified surgeon. 

 Individual medical recordsare maintained 

Further Periodical Medical Examination (PME) is carried out as per guidelines of DGMS.  

The detail of health check up and periodical medical examination schedule is given below in Table 7.7. 

Table 7.10: Medical Examination Schedule 

S. No. Activities 1st Year 2nd Year 3rd Year 4th Year 5th Year 

1. Initial Medical Examination (Mine Workers) 

a. Physical Check – up  

(Inclusive of Silicosis Symptoms) 

 -- -- -- -- 

b. Psychological Test  -- -- -- -- 

c. Audiometric Test  -- -- -- -- 

d. Respiratory Test      

2. Periodical Medical Examination (Mine Workers) 

a. Physical Check - up --     

b. Audiometric Test --     

c. Eye Check - up --     

d. Respiratory Test --     

3. Medical Camp (Mine Workers & Nearby 

Villagers) 

--     

4. Training (Mine Workers)      

7.6.2 Occupational Health Impacts & Preventive Measures 

OCCUPATIONAL HEALTH RISK ASSESSMENT 

Potential Hazard Risk Hazard Rating Preventive 
measure 

Monitoring Action to be 
taken 

Physical 

Noise Noise induced Hearing 
loss. 

Chronic 
health effect: 
LOW 

 Deployment 
of low noise 
equipment 

 Isolation of 
High Noise 
areas  

 Regular 
Noise 
surveys as 
per 
guidelines 
of DGMS. 

If found 
developing 
hearing loss, 
placement to 
less noisy 
area  
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OCCUPATIONAL HEALTH RISK ASSESSMENT 

Potential Hazard Risk Hazard Rating Preventive 
measure 

Monitoring Action to be 
taken 

 Strict use of 
appropriate 
PPEs. 

 Conducting 
Regular 
Audiogram 
for the 
employees 
as per DGMS 
guidelines. 

 Baseline 
PPME / PME 
health 
education 
and 
counseling. 

Hand arm 
vibration 
syndrome.  

 Hand transmitted 
Vibration / Whole-
body Vibration. 

 Vibration-induced 
white finger 

Chronic 
health effect: 
LOW 

 All the drill 
machines are 
provided with 
remote 
operating 
Panel, so as 
not to be in 
contact with 
vibrating 
parts 

 Regular 
monitoring of 
machineries 
for ensuring 
minimum 
vibration 
levels. 

 Vibration 
impact 
monitoring. 

 Regular 
monitoring 
during PME. 

If person 
develops 
Hand Arm 
Vibration 
Syndrome, he 
will be shifted 
to other 
functional 
area. 

Musculoskeletal 
disorders 
/Ergonomic 
issues 

 Backache  Chronic 
health effect: 
LOW 

 Design of 
Equipment 
and Hand 
Tools for 
prevention 

 Most of the 
works are 
designed 
ergonomically 
to avoid job 
stress and 
mechanical 
injuries. 

  By adopting 
engineering, 
medical and 
personal 
protection 
method, the 
ergonomic 

Ergonomic 
issues 
monitoring. 
Regular 
monitoring as 
part of 
periodic 
medical 
examination. 

Regular 
monitoring of 
seating 
arrangement 
for operators. 
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OCCUPATIONAL HEALTH RISK ASSESSMENT 

Potential Hazard Risk Hazard Rating Preventive 
measure 

Monitoring Action to be 
taken 

hazard will be 
eliminated.  

Radiation 

Heat & Cold Heat exhaustion / stroke Low/ Medium Ensuring 
adequate 
ventilation at all 
work places to 
ensure safe 
working 
environment. 

Regular 
monitoring of 
mine 
environment 
as per DGMS 
guidelines. 

Victim has to 
be taken to a 
fresh air base, 
cooling of the 
body by cold 
sponging 
done till the 
temperature 
becomes 
normal. 
Extend 
independent 
drinking 
water pipe 
line. The 
person should 
be given a lot 
of cold water 
with sugar to 
drink and to 
be shifted to 
hospital 
immediately 
on 
stabilization. 

Chemical Hazards 

Dust Respiratory problems, 
silicosis 

Medium   Controlling 
of dust 
generation 
at source by 
wet drilling 
and water 
spraying. 

 Ensuring 
adequate 
ventilation 
to clear dust. 

 Use of PPEs. 

 Regular   X 
-Ray of 
chest, 
pulmonary 
function 
test. 

 Base line 
PPME 
/PME as 
per 
D.G.M.S 
guidelines. 

 Health 
education 
and 
counseling 

Shift to other 
functional 
area  to 
prevent dust 
exposure. 
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OCCUPATIONAL HEALTH RISK ASSESSMENT 

Potential Hazard Risk Hazard Rating Preventive 
measure 

Monitoring Action to be 
taken 

Fumes  Breathlessness/ co- 
poisoning/ headache 
and vomiting 

Medium   Deployment 
of low 
emission 
equipments.                        

 Adequate 
ventilation. 

 Gas 
monitoring 
before 
deploying 
persons.  

 Use of Self 
Rescuers                                                        

 Regular 
monitoring 
of equipment 
exhausts and 
mine 
environment. 

 Use of PPEs  

Regular 
monitoring of 
mine 
environment 
as per DGMS 
guidelines by 
gas monitors 
of approved 
type. 

victim has to 
be taken to a 
fresh air base, 
and shifted to 
hospital 
immediately. 

Biological Hazards 

Contact with 
domestic and 
wild animals and 
insects 

Snake/ Insect bite Low- Medium Proper 
housekeeping 
and clearing of 
bushes and 
grass 

Regular 
inspections 

First aid and 
shifting to 
hospital 

Contact with 
infected workers 
and other 
people in the 
workplace 

Transmission of disease Low Good house 
keeping 

Maintaining 
medical 
records and 
feedback from 
co workers 

If found any 
worker is 
carrying 
infectious 
disease, 
he/she will be 
put into 
quarantined 
and provided 
treatment. 

Health 
education and 
counseling 

- - 

Ingestion of 
Contaminated 
food and drinks 

Danger of developing 
food poisoning  

LOW Will provide 
hygienic 
canteen facility 

6 monthly 
stool 
examination 
of canteen 
worker / 
employee.  

Good 
housekeeping 
at canteen  

Vaccinate all 
canteen 
employees 
against typhoid 
/ hepatitis A etc. 

Base line 
PPME /PME 

Health 
education 
and 
counseling of 
canteen 
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OCCUPATIONAL HEALTH RISK ASSESSMENT 

Potential Hazard Risk Hazard Rating Preventive 
measure 

Monitoring Action to be 
taken 

employees 
and workers 

Regular de-
worming  
  

Regular 
checks on 
canteen 
hygiene, water 
and food 
quality 

- 

Poor hygiene 
and waste 
disposal 
practices and 
facilities 

Infections 

Low 

Waste handling 
& disposal as 
per rules. 

Regular 
inspections 
and 
segregation 
and waste bin 
disposal  

Good 
housekeeping 
practices. 

  

Health 
education 
and 
counseling 

Ergonomic Hazards 

Job design (i.e. 
control, content, 
workload) 

Not Applicable 

Job organization 
(i.e. Shift 
patterns, sleep 
deprivation, 
rotations) 

Not Applicable 

Poor working 
postures and 
repetitive 
motion (e.g. 
within the mine 
and in offices 
and 
warehouses) 

Back Ache 

Low 

Proper training 
regarding 
posture /wt. 
lifting / driving  

Regular 
checking of 
equipments / 
offices 
 

Regular check 
and training 

All equipments 
are 
ergonomically 
designed 

Equipment 
design (e.g. cab 
and control 
design in mobile 
equipment) 

Back Ache 

Low 

Ergonomically 
designed 
operators cabin 

Regular 
checking of 
equipments 

Regular check 
and training 

Psychological Hazards 

Poor risk 
perception and 
risk-taking 
behavior 

Exposure to Injury Low-Medium Basic & 
refreshing VTC 
training and 
tool box talks. 

Regular 
supervision 
and 
counseling 

Regular 
supervision 
and 
counseling 

Leisure and  
recreation 
opportunities 

Depression Low Creation  of 
recreational 
facilities 

Regular 
supervision 
and 
counseling 

Creation of 
recreational 
facilities 

7.6.3 Personal Protective Equipment 
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The working personnel will be given the following appropriate personnel protective equipments. 

 Industrial Safety Helmet; 

 Crash Helmets; 

 Face shield with replacement acrylic vision; 

 Zero power plain goggles with cut type filters on both ends; 

 Zero power goggles with cut type filters on both sides and blue color glasses; 

 Welders equipment for eye and face protection; 

 Cylindrical type earplug; 

 Ear muffs; 

 Dust mask; 

 Self-contained breathing apparatus; 

 Leather apron; 

 Safety belt/ line man's safety belt; 

 Leather hand gloves; 

 Asbestos hand gloves; 

 Acid/ Alkali proof rubberized hand gloves; 

 Canvas cum leather hand gloves with leather palm; 

 Lead hand glove; 

 Electrically tested electrical resistance hand gloves; and 

 Industrial safety shoes with steel toe. 

 Lifebuoys 

7.6.4 Facilities, Health Awareness & Treatment Programs at HZL-Zawar Mines 

Medical Facilities: 

 28 Bed Central Hospital with following facilities:  

 3 Ambulances with 24-hour availability 

 Digital X-ray machine One 300 mA 

 2 ECG Machines, 1 Spirometer, 1 Audiometer with  audiometry room, 1 Semi-auto-analyzer  

 QBC Centrifugal Hematology System 

 2 Nebulizing machines for management of Asthma cases 

 Fully equipped Physiotherapy unit 

 OPD block, emergency unit, minor operation theatre & separate sanitation block 

 Mortuary  
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 4 medical officers and 25 para-medical staff  

Zawar Mines has a fully equipped 28 bed hospital with modern equipment, owned and maintained by 

HZL. The medical facilities are alsoavailable to outside patients on nominal payment basis. In addition, 

from tie to time, HZL also organizes mass mobile medical camps, family planning camps, eyecamps, 

surgical camps etc. in and around the mines area to enable villagers to avail medical facilities. This will 

be continued in the future also. 

Table 7.11: Hospital staff details 

Doctors 4 

Nursing Staff 7 

Lab Technician 1 

Physiotherapist cum Sanitary Inspector 1 

X-ray Technician Audiologist &  Occupational 
Health Record Keeper &ECG Technician 

1 

Dressor 4 

Ministerial Staff 2 (1 M & 1 F) 

Store Attendant/MPW 2(1+1) 

Ward Ayas 4 

Sweepers 4 

Disposal of Hospital waste: 

Hospital Bio Medical Waste disposed off as per guidelines of RSPCB at Common Disposal facility at 

Udaipur 

Various Health Awareness and Treatment Programs:  

 Health checkup of school children; 

 Pre placement & refresher courses for workers regarding occupational disease awareness, first aid, 

health & hygiene, safety & training programs and examinations; 

 First aid examinations; 

 Audiometric test; 

 Immunization and family planning facilities;  

 Mini and mega medical camps  

The Health safety and environment policy of HZL is given in figure 7.11. 

7.7 HEALTH SAFETY & ENVIRONMENT POLICY OF HZL   

The Health safety and environment policy of HZL is given in figure 7.11. 
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Fig. 7.11: Health safety and environment policy of HZL 
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CHAPTER - 8 

PROJECT BENEFITS 

8.1 INTRODUCTION 

 M/s. Hindustan Zinc Limited has been actively contributing to the social and economic development 

of the communities in which it operates. In doing so, it plays a key role in building a better, 

sustainable way of life for the weaker sections of society and raises the country's Human 

Development Index. The company defines its principle of working in a socially responsible, ethical 

and environmentally friendly manner. 

 M/s. Hindustan Zinc Limited has Proposed Expansion Zawar Group of Underground Lead-Zinc Mines 

from 4.8 Million TPA to 6.5 Million TPA  Ore Production with Total excavation of 7.78 Million TPA 

including Waste generation 1.28 MTPA and Beneficiation from 4.8 Million TPA to 7.3 Million TPA 

within ML Area- 3620 ha; (ML No.03/89) at Villages- Zawar, Kodiya Khet, Nayakheda, Rawa, Tidi, 

Udiyakheda, Barothi Bhaldia, Bara, Chanawada, Dhavadi Talai, Kanpur, Newa Talai, Padla, Parsad, 

Krishnapura, Singhatwara, Tehsil: Girwa and Sarada, District- Udaipur, Rajasthan, to meet the ore 

requirement of the Smelter Plant. 

 HZL believes holistic socioeconomic development of the local community is the need of the hour. It 

truly believes that a company’s prosperity is linked with that of its neighboring communities. 

8.2 PROJECT BENEFITS 

Project benefits are attributed in various ways as under: 

1) Environment 

2) Employment 

3) Social  

4) Economic 

The company is conscious of its obligations to society at large and will contribute in overall socio-

economic development of the area in the coming years by increasing its efforts for overall 

development of the study area. 

Benefits of the project clearly indicate environmental, social, economic, employment potential etc, 

are summarized below: 

8.2.1 ENVIRONMENTAL BENIFITS  

 Till date, plantation has been carried out in an area of 170.85 Ha at various places in Zawar 

mines. Same practice will be continued in the future. 

 Total 321.63 ha area of non-forest land will be covered under plantation at the end of life of 

mine. 

 The species planted area Neem, Kaner, Gulmohar, Karanj, Sheesam and Casaea as these are 

capable of surviving in semi-arid climatic condition. The survival rate is around 70-80%. 
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8.2.2 EMPLOYMENT OPPORTUNITIES  

 Existing manpower for the project is 3400 persons which will be increased to 4150 after expansion. 

During operational phase, direct & indirect employment generation potential for proposed 

expansion will be 750 and 7500 respectively.  

 While during construction phase, direct & indirect employment generation potential for proposed 

expansion will be 1,000 and 10,000 respectively. Preference will be given to the locals as per their 

eligibility. Apart from direct employment, there will be many indirect employment opportunities 

after commissioning of the proposed mining project. In addition to this, the project is leading/ will 

lead to numerous indirect employment opportunities as well. 

8.2.3 ECONOMIC BENEFITS 

The project is also contributing/will contribute additional revenue to the State and Central Govt. in 

the form of royalty and other taxes etc.  These benefits are given below: 

Table - 8.1 

Economic Benefits of the Project 

S. No. Description Revenue Generation/Annum (In Crores) 

1.  Royalty@ Rs 80/- Per Ton (Present / prevailing Rate) 52 

2.  District Mineral Foundation (@30% of Royalty) 15.6 

3.  National Mineral Exploration Trust (@2% of Royalty) 1.04 

Total 68.64 

Revenue generation per year (@ 6.5 Million TPA) is Rs. 68.64 Cr/Annum 

8.2.4 SOCIAL BENEFITS 

Proposed expansion project will result in growth of the surrounding areas by increased direct and 

indirect employment opportunities in the region including ancillary development and supporting 

infrastructure. Besides this, Royalty and other levies like District Mineral Foundation, National 

Mineral Exploration Trust etc. are/ would be additional benefits and are being/ will be utilized by 

local administration for the development of socio-economic infrastructure and well-being of the 

local population.  

Hindustan Zinc Limited (HZL) has a dedicated CSR department which is led by qualified and 

experienced professionals. CSR is a fundamental part of HZL's targeted practices, broad objectives, 

and overall culture. The company has undertaken/will continue to undertake various community 

development activities for the social upliftment of community as under: 

1. Health and Hygiene;     

2. Education; 

3. Sustainable Livelihood;  

4. Social Mobilization; and 

5. Model Village Development.  
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8.2.5 CSR AT ZAWAR MINES 

The CSR Projects have been identified based on the baseline study conducted and projects have 

been designed aligning to Sustainable development goal covering each segment and domain of the 

society which includes broadly the area of Education, Sustainable livelihoods, Women’s 

empowerment, Health water and Sanitation, sports and culture, Environment and Safety and 

community development including community assets creation as below: 

 

1. NANDGHAR: As part of a MOU between Vedanta and Ministry of Women & Child Development, 

Government of India, 13 Nandghars are constructed in Zawar. Nandghars re-imagine the 

Anganwadi space by providing provisions for e-learning, clean drinking water, sanitation and solar 

power, etc. They provide child friendly learning spaces and after the Anganwadi closes, become 

entrepreneurship training hubs for local women. 

2. KHUSHI: A unique Public–Private–People initiative to strengthen effectiveness of the 

government’s ICDS Program for improving health and well-being of children below 6 years of age. 

KHUSHI has reached 759 children spread over 599Anganwadis in Girwa and Sarada block. KHUSHI 

is being implemented in Zawar by Seva Mandir. 

3. ZINC FOOTBALL PROJECT: Zinc Football program has been set up with an objective to identify 

Football talent in districts across Rajasthan and enroll them in a Residential Football Academy at 

Zawar stadium, Udaipur to create future International Level Football prospects. In addition, mass 

community engagement is being driven in grassroots Football across Rajasthan by adopting 12 

schools across 2 districts and starting Community Football Centres to nurture home grown talent. 

Currently more than 50 children have been engaged through 2 community football centres at 

Zawar and 40 students have been enrolled at Zinc Football Academy. 

4. SHIKSHA SAMBAL: Science, English and Mathematics (SEM) are the 3 subjects that students in 

government schools most frequently fail in. Many schools often lack SEM teachers. Shiksha 

Sambal being implemented in partnership with Vidya Bhawan has placed SEM teachers in 10 
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government schools to improve results of class 7-12 students through extra classes and summer 

& winter learning camps benefiting more than 1900 students.  

5. MINDSPARK: To digitalize learning process in schools, Mindspark project has been introduced in 

4 schools at ZM for students from class 1-8. 

6. UNCHI UDAAN: The program Unchi Udaan provides IIT coaching for meritorious students chosen 

through a rigorous selection process from schools covered under Shiksha Sambal. 2 girls from 

Zawar got through NIT Jamshedpur and MBM Jodhpur after completing coaching through this 

project.  

7. GIRLS SCHOLARSHIP PROGRAM FOR HIGHER STUDIES: Total 56 girls sponsored for higher 

education at Vedanta PG Girls college at Ringus, Sikar. These girls come from tribal areas and have 

earned scholarship on meritorious basis. They are currently pursuing education in various fields 

like arts, commerce and science. 

8. SKILL PROJECT: Under skilling project, youth are given training in various fields like microfinance, 

security guard and ITI training. They are also given training and certification for jumbo drill 

operator.  Apart from that the local youth are also counselled on the various career opportunities 

available to them in different career fields. 

9. SAMADHAN: It addresses the backbone of the economy in most of our neighboring communities 

by trying to encourage sustainable livelihood opportunities through integrated farming systems 

and livestock development. In a partnership effort with well-known NGO BISLD, a diverse 

package of practices on agriculture and livestock development. Support under this project 

includes providing high quality seeds, formation of Farmer Interest Groups, orchard 

development, providing breeding bucks, artificial insemination of cattle, farmer training 

programs, etc. are being offered to community members. More than 1400 farmers and cattle 

rearers benefit from this project at ZM 

10. Swasthya Seva: It addresses the primary health issues in 28 neighboring villages by imparting 

preventive promotive and curative health care to villages through mobile health units in 

partnership with Deepak Foundation. This project was launched in October 2018 at Zawar and in 

FY 19-20 17,711 beneficiaries have been reached through mobile health camps. 

11. SAKHI: Women’s empowerment is important for the overall development of a family or a 

community. Sakhi being implemented in partnership with Manjari Foundation promotes SHGs as 

sustainable grassroots women run institutions empowerment. Plans are afoot to expand the 

membership base of more than 5064 women in 394 SHGs in Zawar and to deepen economic, 

entrepreneurial and social engagement opportunities for women members. 256 women from 

Zawar have taken up entrepreneurship through Sakhi project. 

12. STITCHING CENTRE: Women’s empowerment is important for the overall development of a 

family or a community. 26 women from Zawar Mines are being given stitching training on 

electrical machines, and once skilled, are given employment opportunity so that they can 

independently earn livelihood skills and become financially independent. Stitching centre is 

currently being run with the partnership of HZL and COS V. 
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13. INFRASTRUCTURE PROJECTS: Various Infrastructure development and strengthening programs 

like renovation and construction of roads, community toilets, check dams, water tanks, water 

harvesting structures, retaining walls, construction and renovation of various schools, buildings, 

etc. are taken up under CSR to support the local communities in enabling access to basic facilities. 

14. HEALTH, WATER AND SANITATION: Permanent Drinking water storage structures built in Kanpur 

village benefiting 350 villagers per day. Health checkup camps organized for children from 0-6 

years of age regularly. Toilets built as a part of Nandghars to inculcate habit of zero open 

defecation in children of community. More than 58600 community members quarterly provided 

medical facility through company hospital. 

  

  

 

ZM CSR SUPPORT IN COVID-19 SECOND WAVE 

It was important as a responsible business of HZL to step up and help the community to fight 

Covid-19. In our efforts to safeguard the community in this fight, we had provided below support 

in 7 nearby Panchayats: 

1. 2000 medicine kits consisting to basic medication as prescribed by doctors to recover from 

Covid-19. 

2. 200 Covid protection kits to ANMs, AASHA Workers and frontline health workers consisting of 

face-shield, soaps, masks, sanitizers etc, to prevent them from Covid-19. 

3. 600 dry ration packets to the extremely needy and economically backward families of the 

community. 
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4. Regular rounds of hypo chlorite spray in Panchayat areas. 

Glimpses of Covid initiatives undertaken are as follows: 

 

 
 

ONLINE EDUCATION PROGRAM THROUGH SHIKSHA SAMBAL: 

HZL’s flagship program on education for 9th to 12th class students offers online education through 

mentors & field representatives from our partners Vidya Bhawan, Udaipur. 

More than 1900 students are enrolled with 10 schools at Zawar and undergoing online education 

program by solving worksheets, question paper, video lectures etc. 

 

Table 8.2 

CSR ACTIVITIES WITH EXPENDITURE (In Rs. Lakhs)-For Last 5 years 

S. 

No 
Focus Area Initiatives 

Expenditure (In Lacs)  

2016-17 2017-18 
2018-

19 

2019-

20 
2020-21 Total 

1 

 

Sustainable 

Livelihood 

 SAMADHAN Project 

o agriculture  

o animal husbandry 

 Skill development  for 

youth 

78.4 0 0 0.04 40.82 119.26 
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S. 

No 
Focus Area Initiatives 

Expenditure (In Lacs)  

2016-17 2017-18 
2018-

19 

2019-

20 
2020-21 Total 

2 Women 

Empowerment 

 Sakhi SHG project 

 Stitching centre 
34.6 9.3 3 1.99 68 116.89 

3 

 

Health, Water 

&Sanitation 

 Smile on wheels 

 Drinking water project 

  Ad Hoc camps 

37 8.4 200 183 38 
466.4 

 

4 Education  Khushi,  

 Nandghar,  

 Shiksha Sambal, 

Mindspark,  

 Unchi Udaan, 

Sponsorship for  

education inRingus 

college 

88.6 6.83 70 170 165 500.43 

 

5 

Community 

Assets 

Creation 

 Roads -widening & 

maintenance 

 water harvesting 

structure,  

 school infrastructure 

development, 

boundary walls, etc. 

61.1 228 79 56.6 45 469.7 

6 Energy & 

Environment 

Solar lights installation in 

nearby villages 
4 0 14 7.85 10 35.85 

7 Sports & 

Culture 

Zinc Football project, 

International women’s 

day celebration with local 

community etc. 

3 1.71 3 0.22 106 
113.93 

 

8 Promotional &Administration 12 3.51 7 10.4 12.30 45.21 

Total 318.7 257.75 376 430.1 485.12 1867.67 

8.2.6 PROPOSED CSR ACTIVITIES: The ongoing CSR activities will be continued and Proposed CSR 

activities with expenditure for next 3 years is given in the table below: 
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Table 8.3 

Proposed CSE Activities With Expenditure (In Rs. Lakhs) - For 3 years 

S. No Physical Targets  
Budget & 3 Year Plan of Activity  

Detailed description with cost 
I Year II Year III Year Total 

1 

Mobile Health Van for 

primary healthcare 

provision in 28 villages 

at Zawar 

45.0 40.0 50.0 135.0 

 I year –Provision of basic medicine & 

referral services to hospitals of Udaipur 

through mobile health Van 

 II + III year –Improvisation and 

implementation of health facilities 

through telemedicine and mobile health 

van services. 

2 

Repair & Renovation of 

Swami Vivekanand 

School, Bhaladiya & 

Nevatalai Panchayat 

50.0 0.0 0.0 50.0 

 Complete renovation & construction of 

13 standing pillars of school 

 Renovation of toilet blocks 

 Complete water proofing of the building 

 Renovation of 2000 sq. ft. Classrooms of 

the school 

3 

Repair & Renovation of 

Government Primary 

School, Talab Fala, 

Singhatwada 

10.73 0 0 10.73 

 Paint & repair of all 5 classrooms 

 Renovation of toilet blocks 

 Water proofing of building @1500 sq. ft. 

4 

Repair & Renovation of 

Government Primary 

School, Limbadra, 

Nevatalai 

18.50 0.0 0.0 18.50 

 Paint & repair of all 5 classrooms 

 Renovation of toilet blocks 

 Water proofing of building @1500 sq. ft. 

5 

Repair & Renovation of 

Govt. Secondary School, 

Amarpura 

10.02 0.0 0.0 10.02 

 Paint & repair of all 5 classrooms 

 Renovation of toilet blocks 

 Water proofing of building @1500 sq. ft. 

6 

Retaining Wall 

development at Zawar 

near Zawar Mata 

Temple 

20.0 3.50 0.0 23.50 
One retaining wall development to prevent 

soil erosion of 100 m length 

7 

CC Road & Retaining 

wall development near 

cremation center Tidi 

25.0 5.0 0.0 30.0 CC Road of 120 m near Tidi village 

8 

Prevention of Covid-19 

through preventive 

initiatives & measures 

10.0 - - 10.0 

 2000 medicinal kits 

 200 PPE kits to frontline health workers 

 Vaccination to community & employees 

 600 dry ration kits to needy 
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S. No Physical Targets  
Budget & 3 Year Plan of Activity  

Detailed description with cost 
I Year II Year III Year Total 

 Hypo-chlorite spray 

9 

Providing guidance to 

students of 9th to 12th 

class through 

mentoring & field 

representatives under 

Shiksha Sambal 

program 

50.0 50.0 50.0 150.0 

 Provision of 10-12 mentors to 10 schools 

in nearby villages for improving class 

results of schools 

  Total 239.25 98.50 100.0 437.75 
 

8.3 PROPSOED PLAN FOR SOCIO ECONOMIC DEVELOPMENT 

As per the OM F. No. 22-65/2017-IA.III dated 30.09.2020, it is directed that commitments made by 

the project proponent to address the concerns rose during the public consultation and prescribe 

specific condition(s) in physical terns while recommending the proposal, for grant of prior 

environment clearance instead of allocation of funds under Corporate Environment Responsibility 

(CER). Company has earmarked an amount of Rs 15.05 Crore to implement the issues raised during 

public hearing. 

8.4 CONCLUSION  

Due to the proposed expansion of underground mining project local economy will receive a boost 

due to employees spending and services generated by company. Overall effect will improve the 

buying power of employees and thus a higher standard of living viz. better education, improved 

health and sanitation facilities, housing and acquisition of consumer durables. Housing, transport, 

medical, educational and other civic amenities will get improved in the future. This is envisaged as 

a major positive benefit. 
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CHAPTER - 9 

ENVIRONMENTAL COST BENEFIT ANALYSIS 

9.1 ENVIRONMENTAL COST BENEFIT ANALYSIS 

As per EIA Notification dated 14th Sept., 2006, the Chapter on the ‘Environmental Cost Benefit 

Analysis’ is applicable, only if the same is recommended at the Scoping stage.  

As per the ToR issued by MoEFCC, New Delhi Vide letter no J-11015/259/2012-IA-II (M) dated 08th 

September, 2021 for the mining project activity, the ‘Environmental Cost Benefit Analysis’ is not 

required. 
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CHAPTER - 10  

ENVIRONMENTAL MANAGEMENT PLAN 

10.1 INTRODUCTION 

The environmental management plan (EMP) is required to minimize adverse environmental impacts 

by implementing suggested mitigation measures with timelines and responsibilities during the 

project life cycle. An environmental management system (EMS) is a dynamic, continuous process 

initiated by management and involving communication between the client, its workers, and the 

local communities directly affected by the project. Drawing on the elements of the established 

business management process of “plan, implement, check and Act (Management review)” the 

system entails the thorough assessment of potential environmental, social impacts and risks from 

the projects. EMS provides order and consistency for mitigating and managing these on an ongoing 

basis. 

10.2 ELEMENTS OF EMP 

EMP includes four major elements: - 

1. Planning: This includes identification of environmental impacts, legal requirement, 

commitments and policies, setting environmental objectives and environment, health, safety 

and social compliance requirements; 

2. Implementation: This comprises of resources available for the project, accountability of 

employees , contractors and documentation of measures to be taken ; 

3. Checking: Measurement & Evaluation: This includes regular inspection, audits, monitoring 

corrective actions and record keeping ; and 

4. Management Review: Actions are taken to continually improve the environment, health, 

safety, and social performance of the organization. 

The following Policy & programs have been developed to ensure proper implementation of EMP 

for the proposed mining project: 

 Formulating Corporate Environment Policy (CEP) 

 Formation of Environment Management Cell (EMC) 

 Greenbelt Development & Plantation programme 

 Occupational Health and Safety 

 Budgeting of Environmental mitigation measures 

10.3 CORPORATE ENVIRONMENT POLICY 

Environment Policy has been formulated and adopted by the Board of Directors of Hindustan Zinc 

Ltd. to provide a framework to become an environmentally sustainable company. 

Environment Policy represents company’s general position on environmental issues, policies and 

practices for conducting business. Also conveys the company’s commitment towards empowering 

the environment by adopting various measures.  
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(Copy of Environment Policy is enclosed as Annexure 20).  

10.4 FORMATION OF ENVIRONMENTAL MANAGEMENTAL CELL (EMC) 

In order to maintain the environmental quality within the standards, regular inspections, audits & 

monitoring of various environmental components is necessary. M/s. Hindustan Zinc Ltd. (HZL) will 

have a full-fledged Environmental Management Cell (EMC) for environmental monitoring and 

control. The EMC team will be responsible for pollution monitoring aspects and implementation of 

control measures as discussed in Chapter 2 & 4 of this Final EIA/EMP Report. 

A group of qualified and efficient engineers with technicians will be deputed for maintenance, up 

keeping and monitoring the pollution control equipment, to keep them in working mode at the best 

of their efficiencies. The organizational structure of environment management is presented in 

Figure-10.1. 

 

Figure 10.1 Organizational Structure  

The unit has established, implemented and maintained Environment Management System (ISO 

140001) for ensuring that its requirements at all locations within the organization are met. The roles 

and responsibilities of various personnel, who manage, perform and verify the activities having 

effect on environment and / or OH & S have been fixed by the Top Management. 

 Centralized Environment Management Cell headed by an experienced Associate General Manager 

(Environment). 

 Associate General Manager (Environment) directly reports to Location Head and SBU Director 

regarding all environmental concerns. 
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 EMC directly report to Director SBU for ensuring implementation & monitoring of the mitigative 

measures. 

 EMC & Location head also report to Corporate Head, who brings these concerns and development 

in the knowledge of Dy. CEO and CEO & Whole time Director. 

10.4.1 RESPONSIBILITY OF EMC 

The responsibilities of the EMC include the following:  

 Environmental Monitoring  

 Procurement and commissioning of Pollution Control and Monitoring Equipment 

 Specification and regulation of maintenance schedules for pollution control equipment. 

 Ensuring that prescribed standards are maintained. 

 Ensuring optimum water usage. 

 Implementation of the mitigation measures suggested in EIA/EMP Report. 

 Ensuring development of plantation & its maintenance. 

10.5 PERSONS RESPONSIBLE FOR IMPLEMENTATION OF EMP 

Details of persons responsible for implementation of EMP along with their role/responsibilities are 

given in table below: 

Table: 10.1 

Persons responsible for implementation of EMP  

S. 

No. 
Designation Role/Responsibilities 

1. Mines Manager 

(4 nos) 

 Responsible for discharging duties as Mines Manager as per Mines Act 1952, MMR 

1961, Mines Rules 1955, MCDR 2017 and various circulars issued by regulatory 

authorities from time to time. 

 To Identify and comply with the applicable Statutory & Regulatory requirements 

besides visioning with statutory/ regulatory amenities. 

 Create awareness on potential environmental aspects & occupational hazards & 

risk. 

 Ensure judicious use of all natural resources including energy, minerals, water etc. 

 Ensure environment friendly operations with a view to keep the 

emissions/effluents within the prescribed norms. 

 To plan for new equipment, minor modification etc. for betterment of plant (i.e. 

Quality improvement, reduction of environmental impact & OHS Risk etc.) in 

consultation with Operations Head/Mine Agent. 

 To identify, control and reduce the EHS hazards and risks. 

 Training Need Assessment of Employees for effective implementation of the EMP. 

 Incident controller in case of any emergency. 

 To ensure effective & continuous operation of pollution control & Safety 

equipment. 
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S. 

No. 
Designation Role/Responsibilities 

 Responsible to ensure quality of stacker feed iron ore and bauxite as per process 

requirement. 

 Overall environmental performance of the Mines. 

 Liaison with statutory / regulatory bodies.  

 To ensure effective implementation & adherence to QEHS Criterion at their sub-

contracted activities. 

 Ensure the EMP is implemented and is effective. Assist the Environment Manager 

with regulatory authorities and/or community consultation (i.e. complaints). 

2. Environmental 

Manager (1 No) 

 Implement EMP as stipulated 

 Ensure that all the applicable environmental parameters are regularly monitored 

and measured as per defined interval and reports submitted to the concerned 

regulatory authorities. 

 Ensure that the environmental objectives and targets are established and 

achieved.  

 Liaise with regulators and other agencies as required in unison with the Mines 

Manager for effective implementation of the EMP 

 Regular communication with nearby community through CSR Department and 

establish a feedback system 

 Implement appropriate management programs to achieve the management 

objectives and goals.  

 Assist operational staff with respect to clarifying or improving existing practices / 

procedures or adding more stringent requirements / controls) 

 Ensure that any change in any of the activities/ equipment/ processes is duly 

evaluated in order to ensure No increase in or introduction of new environmental 

risks or impacts.  

 Undertake HSE Manager Role in case of an emergency with a potential to degrade 

environment and/or human health and safety. 

 Ensure that the requirements of the EMP and related management programs have 

been addressed in all contractor environmental management documentation.  

 Undertake regular audits (or appoint an appropriately qualified external auditor) 

for evaluating the environmental performance of the mine. 

3. Environmental 

Engineer (3 Nos) 

 Undertake routine environment monitoring as per schedule. 

 Daily inspection of the premises, preparing inspection reports. 

 Checking of emission/ noise levels of mining equipment for mid-course correction. 

 Ensure that regular water sprinkling is done on the haul roads and around waste 

dumps for effective control of fugitive emissions 

 Supervising the overall progress of environmental management programs put in 
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S. 

No. 
Designation Role/Responsibilities 

place and ensuring they adhere to all applicable regulations. 

 Engaging with recognized agencies for carrying out environment monitoring 

activities 

 Prepare and submit regular reports to concerned authorities 

 Assist horticulturist in developing greenbelt in mining premises in line with 

stipulated guidelines. 

 Assist mining engineers in implementing best waste management practices. 

 Coordinate with mining and other concerned engineers for effective 

implementation of the EMP. 

4. Water Champion 

(1 nos) 

 Person designated shall drive water conservation measures at site 

 Ensures that targets are taken for reducing specific water consumption at site and 

required water saving projects are identified and implemented 

 Water inspections and audits are conducted 

 Ensure sensitising masses on importance of water and its conservation. Ensure 

that necessary awareness is through training, posters and skit 

5. Energy and 

Carbon Champion 

(1 nos) 

 Person designated shall drive energy conservation measures at siteand also 

design the site for reducing carbon emissions 

 Ensures that targets are taken for reducing specific energy consumption at site 

and required energy saving projects are identified and implemented 

 Ensures that carbon emissions are calculated as per international guidelines like 

GRI (Global reporting initiatives) and GHG protocol (Greenhouse gases) 

 Energy audits are conducted, and recommendations are implemented 

 Ensure sensitising masses on importance of energy conservation and climate 

change impacts through trainings and posters. 

 Ensures implementation of Energy Management Systems: ISO 50001 

6. Horticulture and 

Plantation Team 

(12 nos) 

 Maintenance of plantation and carrying out regular plantation activities and 

horticulture work 

 Watering and maintenance of saplings 

 Gardening and horticultural activities 

 Assist environment engineer in carrying monitoring equipment at site 

 Water spray on haul roads through tankers 

 Daily inspection of mining machineries 

 Regular maintenance of equipment’s as per OEM recommendations 

 Keeping maintenance logs 

 Regular monitoring of fuel consumption of vehicles and coordination with 

suppliers/ OEM if the fuel consumption exceeds the committed values. 

 Ensure that the mining machineries conform to the applicable environmental 
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S. 

No. 
Designation Role/Responsibilities 

norms 

 Ensure that the emission/noise levels from the mining machineries do not exceed 

the permissible levels 

7. STP operators 

(6 nos) 

 For operating sewerage treatment plant  

8. Waste 

management and 

housekeeping 

team (20 nos) 

 Dedicated team for carrying out general housekeeping of the area 

 Regular disposal of office, municipal waste and other waste. 

 Regular sweeping of roads where water sprinkling is not done 

 Mechanized vacuum sweeper 

10.6 DETAILED BUDGET FOR EMP 

The budget proposed for implementation of the pollution control & impact mitigation measures as 

suggested for this Lead & Zinc Underground Mining Project is given as under: 

 Capital Cost of the Project: Rs. 1250 Crores /- 

 Capital Cost for EMP: Rs. 120 Crores /- 

 Recurring Cost for EMP: Rs. 400 Lacs/annum  

Table - 10.2 

EMP Cost Breakup (Rs. in Crores)  

S. No Particulars Capital Cost Recurring Cost 

1. Dust control/ Sprinklers/ road grader 15.0 0.5 

2. Tailing storage facility management 46.0 1.8 

3. Raise boring for improving UG Environment & overall ventilation 30.0 1.0 

4. Plantation/Green belt development 5.0 0.14 

5. Schedule-I fauna conservation plan 18.5 0 

6. 
STP Upgradation and its network revamping and upgradation of 

oil grease trap system 
4.0 0.40 

7. Others (RWH, Env monitoring system upgradation)  1.5 0.16 

 Grand Total 120.00 4.00 
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CHAPTER - 11     

SUMMARY & CONCLUSION     

11.1 INTRODUCTION 

M/s. Hindustan Zinc Limited has proposed Expansion of Zawar Group of Underground Lead-Zinc 

Mines (Ore) Production Capacity from 4.8 Million TPA to 6.5 Million TPA with Total excavation of 

7.78 Million TPA including Waste Rock 1.28 MTPA and Beneficiation from 4.8 MTPA to 7.3 MTPA 

(M.L. Area- 3620 ha; ML No.03/89) at Village: Zawar, Tehsil: Girwa & Sarada, District: Udaipur, 

Rajasthan. 

As per EIA Notification dated 14.09.2006 and as amended thereof, the proposed expansion project 

falls under S. No. ‘1’ (Mining of Minerals), Project or Activity ‘1(a) (3)’, Category “A “and Project or 

Activity 2 (b) (3) for “Mineral Beneficiation”.  

11.2 JUSTIFICATION FOR THE PROJECT 

The present production capacities of zinc in India are sufficient to meet the domestic requirements. 

However, the demand for zinc in India is expected to grow at a 7.1% which makes it viable for the 

expansion of the zinc production capacities. Further, the deficit in international market during the 

upcoming years provides opportunity for export. 

11.3 PROJECT DETAILS 

Table - 11.1 

Project Details 

S. No. Particulars Details 

A. Nature of project  Lead-Zinc Underground Mining 

B. Size of project 

1.  ML area  3620 ha 

2.  Proposed Production 

Capacity 

 Ore Production Capacity :4.8Million TPA to 6.5 Million TPA 

 Waste Rock: 1.28 Million TPA  

 Total excavation of 7.78 Million TPA 

 Beneficiation from 4.8 MTPA to 7.3 MTPA 

C Project Location  

1. Tehsil Girwa Sarada 

2. Village Zawar Bhaldia 

Kodiya Khet Bara 

Nayakheda Chanawada 

Rawa DhavadiTalai 

Tidi Kanpur 

Udiyakheda NewaTalai 

 Padla 

Parsad 
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S. No. Particulars Details 

Krishnapura 

Singhatwara 

3. District Udaipur 

4. State Rajasthan 

5. Toposheet No. 45 H/11, 45 H/12, 45 H/15 & 45 H/16 

6. Geographical coordinates 
Block 1 

Latitude 24019’0.3” to 24022’51.59” N 

Longitude 730 40’23.24” to 730 45’12.24” E 

Block 3 
Latitude 24014’43.66” to 24016’30.81” N 

Longitude 730 41’47.03” to 730 43’6.58” E 

D Environmental Setting Details (with approx. aerial distance & direction from the mining lease 

boundary 

 Particulars 

Details 

Name 
Distance and Direction 

(From Block-I) 

Distance and Direction 

(From Block-III) 

1. Nearest State 

/National Highway 

SH-32 ~3.5 km in ENE ~16.25 km in NE 

NH- 48 passing though Block-I passing though Block III 

2. Nearest Railway 

Station 

Zawar Railway 

station  

within block-I ~14 Km in NNE 

Kharwachanda 

Railway station  

~7.5 Km in NE 

 

~ 27 Km in NNE 

 

Padla Railway 

station 

~7.5 Km in ESE ~12 Km in NE 

3. Airport Maharana Pratap 

Airport  

~32 Km in NNE direction ~46.5 km in NNE direction 

4. Nearest Town / City  Udaipur city ~20 km in North direction ~38 km in North direction 

5. Ecological Sensitive 

Areas (Wild Life 

Sanctuaries, 

National parks, 

biosphere reserves) 

within 10km radius 

study area 

None 

 

6. Reserved / 

Protected Forest 

within 10 km radius 

study area 

 

 

Name 
Distance and Direction 

(From Block-I) 

Distance and Direction 

(From Block-III) 

Zawar singatwara 

Block B PF 

Within the block – I ~12.5 km in NNE 

Zawar singatwara 

Block C PF 

Within the block –I ~10 km in North 
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S. No. Particulars Details 

Zawar singatwara 

Block A PF 

Adjacent in NNE ~15 km in NNE 

Khajuri Block E PF Adjancent in NW ~15 km in North 

Khajuri Block C PF ~1.0 Km in WNW ~14.5 km in NNW 

Paduna Block PF ~1.0 km in South ~6.0 km in North 

Paduna Block PF ~1.5 km in SW ~6.0 km in NNW 

Babarmal Block B PF ~1.5 Km in NE ~16.5 km in NNE 

Dingri RF ~1.5 km in ESE ~9.0 km in NE 

Samar Block A PF ~2 km in North ~18 km in North 

Reserved Forest ~2.5 km in SW ~8.0 km in NNE 

Jabla Block A PF ~3.0 km in SW ~6.5 km in NW 

Samar Block B PF ~3 Km in NW ~18 km in NNW 

Babarmal Block B PF ~4.0 Km in NNE ~19 km in NNE 

Polodra RF ~4.0 Km in ENE ~17.25 KM NE 

Khajuri Block B PF ~5 Km in WNW ~19.5 km in NNW 

Khajuri Block A PF ~5.5 Km in WNW ~19.5 km in NW 

Dingri RF ~6.0 km in SE ~8.5 km in NE 

Sera Block PF ~7.0 km in WSW ~13.5 km in NW 

Polodra RF ~7.0 Km in East ~15.75 km in ENE 

Reserve forest ~7.0 Km in NW ~22 km in NNW 

Chanavda Block RF ~7.0 km in SSE ~2.5 km in NE 

Babarmal Block A PF ~7.5 Km in NNE ~24 km in NNE 

Reserve forest ~8.0 Km in NNE ~24 km in NNE 

Khajuri Block D PF ~9.0 Km in WNW ~17.5 km in NW 

Parshad RF ~11.5 km in SSE ~2.0 km in ESE 

Reserve forest ~13 km in SSW ~2.0 km in SW 

Rikhabdev C PF ~18.5 km in S ~8.0 km in SE 

7. Nearest water 

bodies 

 

Name 
Distance and Direction 

(From Block-I) 

Distance and Direction 

(From Block-III) 

Tiri Nadi Within the block-I ~14.5 km in NNE 

Chandani Nala ~2.5 Km in NNW ~17.5 km in North 

Tidi Dam ~3.0 km in WSW ~10.0 k in NNW 

Daiya Nadi ~6.5 Km in East ~15 km in NE 

Pareri Nadi ~11 km in South Passing through Block-III 

Thorghati Talav ~16 km in SSE 7.5 km in ESE 

Nal Nadi ~19 km in SSW ~8.5 Km in SW 

8. Seismic Zone Zone – II as per IS: 1893 (Part-I): 2002 

E Cost Details 

1.  Project Cost  Rs. 1250 Crores /- 
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S. No. Particulars Details 

2.  Cost of EMP Capital Cost: Rs. 120 Crores /- 

Recurring Cost: Rs. 400 Lacs/annum 

Source: Site Visit & Pre- Feasibility Report 

11.4 MINING DETAILS 

Table - 11.2 

Mining Details 

S. No. Particulars MOCHIA BALARIA ZAWARMALA BAROI 
Zawar Mines 

(Total) 

1. Mining Method Sub – level stoping (Longitudinal & Transverse) 

2. Production Capacity (MTPA) 2.3 1.5 0.7 2 6.5 

3. 
Total Geological Resources 

(Million Tonne) 
44.09 41.95 8.96 35.7 130.7 

4. 
Mineable reserves (Million 

Tonnes) 
10.37 12.194 3.01 8.92 34.494 

5. 
Life of Mine based on 

Reserves 
5.3 8.9 5.9 4.7 6.0 

6. 
Life of Mine (Based on Total 

Reserves & Resources) 
24.5 28.7 14.4 18.1 22.4 

7. Ultimate working depth -600 mRL -400 mRL -300mRL -100 mRL -600mRL 

8. Elevation Range 345-695 mRL 345-695 mRL 345-695 mRL 345-695 mRL 345-695 mRL 

9. Water Table Level 517-510 mRL 517-510 mRL 517-510 mRL 517-510 mRL 517-510 mRL 

10. Number of Working days 365 365 365 365 365 

11. Number of Working Shifts 3 3 3 3 3 

Source:  Approved Modification of Mining Plan & Progressive Mine Closure Plan  

11.5 MITIGATION MEASURES 

11.5.1 AIR POLLUTION CONTROL MEASURES 

I. FROM MINING OPERATIONS 

Drilling 

 Wet drilling is being used to suppress dust generation.  

 Similarly, water spraying is carried out to ensure sufficient moisture in the ore transported to 

the surface. This minimizes any fugitive dust generation and hence impact on ambient air quality 

from the underground mining activity is not expected to be significant. 

Blasting 

 Most of the dust produced during blasting is settled down underground, and get diluted by 

ventilating air before being exhausted. 

 The dust settled underground will be sufficiently wetted to prevent from getting air borne. 

 Water spray on blasted muck pile before loading to control dust generation. 
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Loading & Transportation 

 While loading; overloading will be avoided. 

 Closed conveyor system with dust suppression technology will be adopted for transportation of 

materials. 

 The trucks are being covered by tarpaulin due to transportation. 

 During transportation & unloading points, spraying of water is done to control dust being air 

borne. 

 Vehicular movement speed will be controlled to avoid dust generation. 

 Proper maintenance of vehicles will be done to limit gaseous emissions. 

 PPEs like dust masks will be provided to mine workers. 

Crushing 

 Use of proper protection measures i.e. use of Bag filters, Regular water spraying on Crusher 

hopper to arrest dust from becoming air-borne. 

 In the secondary crushing operations at beneficiation plant, moist ore with 3-4% moisture is fed 

to control emission of dust. 

 The crushers and screens houses are provided with dust extraction system with outlets 

connected to stacks which are regularly monitored. 

I. FROM BENEFICIATION PLANT 

 The beneficiation process practiced at Zawar is a wet process and also the equipment used are 

operated electrically, hence no significant particulate or gaseous emissions are observed. 

 About 8% moisture is retained in the final product. Hence, dust emissions are controlled during 

handling and transportation and there are no significant particulate emissions. 

 The surface of the existing tailing storage facility is kept wet due to continuous discharge of 

tailings mixed with water. 

 The old tailing has been stabilized with sufficient soil cover and vegetation with almost 1.55 lakhs 

plants of various species surviving as on date. The practice of stabilizing abandoned tailing 

storage facilities with vegetative cover will continue in future. 

II. MONITORING 

 Ambient Air Quality will be monitored at mine site and maintained as per prescribed norms. 

 Fugitive dust emission monitoring will be carried out and maintained as per prescribed norms. 

 CAAQMS have been installed at 3 locations as per wind direction with digital display of data in 

front of the main gate of the mine site.  

 Compliance of conditions laid by MoEF&CC and Rajasthan State Pollution Control Board (RSPCB) 

will be done. 

11.5.2 NOISE LEVEL & GROUND VIBRATION MANAGEMENT 

 Majority of mining activities are restricted to underground only. 

 Installation of ventilation fans is designed in such a manner to control the noise levels and also 

they are placed at isolated locations in the mine area to avoid noise pollution in the surrounding. 

 Ventilation fans are provided with silencers. 

 Compressors and DG Sets are installed with acoustic enclosures. 
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 Concealment of noise generating machinery with artificial, non-permanent arrangement like 

noise isolative structure and acoustic barriers. 

 The prime movers/diesel engines are of proper design and are properly maintained. 

 The workers employed are provided with protective equipment, earmuffs and earplugs as a 

protective measure from the high noise level generated at the mine site and wherever required. 

 Provision of sound insulated chambers for the workers deployed on machines producing higher 

levels of noise. 

 Reducing the exposure time of workers to the higher noise levels. 

 A thick greenbelt is being developed in phased manner around the periphery of the mine and 

along the road side to attenuate noise 

 Regular monitoring of noise level of mining & milling equipment 

11.5.3 SURFACE WATER QUALITY MANAGEMENT  

 To avoid & control any contamination, the nallah or tributaries falling in the vicinity of tailing 

storage facility has been sealed. 

 The sewage generated shall be treated in sewage treatment plant and reused in Mining 

Operations/greenbelt development. 

 The quality of water before it enters the leasehold and after it leaves is being regularly 

monitored. 

 The mine will operate on zero discharge and is not envisaged to impact the surface water 

quality.  

 The entire maintenance workshop is under covered shed and concrete floor to avoid surface 

water contamination due to leaks and spills of oil and grease.  

 All garage effluent will be treated for oil and sediments before reused in vehicle maintenance, 

mining operation and dust suppression. 

 The vehicle maintenance area is provided with water containment area and oil trap. 

 Used lubricant and oil is being being disposed off through authorized vendors. 

 Regular monitoring of surface water will be done. 

11.5.4 WASTEWATER MANAGEMENT 

 The wastewater generated from domestic operations is channelized to existing Sewage 

Treatment Plant (450KLD) and reused in plantation after appropriate treatment. 

 Oil trap system at vehicle maintenance workshops and vehicle washing facilities 

 Further, high-rate clarifier with reverse osmosis plant is proposed which will enhance recycling of 

process water thereby no additional fresh water will be required for proposed expansion. 

 Dry Tailing Plant (680 TPH) - Presently, the slurry from beneficiation plant contains about 50-

65% water. The excess water is extracted (recirculation for mill operation) from tailings by 

introducing filtration plants to transform soil fractions into cake containing about 16% moisture. 

 Recovered water from the Dry Tailing plant is reused in the mill operations. 
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11.5.5 TAILING STORAGE FACILITY MANAGEMENT  

 The pumped slurry at tailing storage facility is allowed to settle and the decanted water is totally 

collected in open well at the tailing storage facility from which it is pumped back to 

beneficiation plant for re-use in the process. 

 Tailing storage facility design involves embankment constructed of mine waste which has 

provision of filtering the decanted water through the filters provided in the embankment. 

 Zero discharge is maintained to prevent water pollution from tailing etc. 

 680 TPH Dry Tailing Disposal System has been installed which extract excess water and cut the 

amount of water stored within tailings, thus reducing possibility of storage facility failure 

11.5.6 SUBSIDENCE MANAGEMENT 

 Geotechnical mapping is carried out at all faces of the mine for support design. 

 QA-QC of supporting materials & support testing forms the integral part of GCMP Stope 

planning, designing and sequencing is done based on empirical and numerical modelling basis. 

 Ground Control Management Plan (GCMP) implemented. Same is reviewed annually. 

 Ground Awareness training given to 100% workforce 

 Systematic support system in the form of rock bolts, wire mesh is installed in the excavation 

drives and cross cuts to ensure long term stability of the strata and roof of development viz., 

drives and cross-cuts, ramp, incline etc. 

 If poor ground or any geological discontinuity plane is encountered like faults & shear zones 

etc, some additional support elements are used in the form of Dowels/steel sets and concreting 

anything else as per scenario. 

MONITORING OF SUBSIDENCE 

 Regular Subsidence measurement and monitoring of cap rock has been taken up on quarterly 

basis. 

 Subsidence monitoring above stoping area at designated locations 

 The surface subsidence at Mochia and Balaria during the proposed mining scheme will also be 

monitored by constructing surface pillars all along the strike length 

 The surfaces subsidence pillars shall be monitored on quarterly baisis. The frequency of 

underground instrumentation will be at least once a week 

11.5.7 GREENBELT/ PLANTATION  

 Till date, plantation has been carried out in an area of 170.85 Hectares at various places in Zawar 

mines. 

 During plan period 14.15 ha will be covered under greenbelt/plantation.  

 At conceptual period, total land for Industrial/Mining area will be 276.52 ha, will be diverted for 

plantation on forest and non-forest land.  

 183.89 ha of Forest land will be restored. 

 Total 321.63 ha area of non-forest land will be covered under plantation at the end of life of 

mine. 

 The trees will be planted @ 11000 saplings per ha of land.  
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 The species planted area Neem, Kaner, Gulmohar, Karanj, Sheesam and Casaea as these are 

capable of surviving in semi arid climatic condition. The survival rate is around 70-80%.  

 Regular maintenance of plants are carried out by Watering, deweeding and hoeing. Further, 

present Tailing storage facility which is in active use will be stabilized by vegetative cover, when 

it will have its full capacity of tailing storage. 

 Native species will be planted as per CPCB guidelines. 

11.6 PROJECT BENEFITS 

The project activity will help in meeting the demand of its existing smelter plant at Debari, Dariba 

and Chanderiya & hence help in the economic growth of the country. Hindustan Zinc Limited has 

been actively involved in the implementation of CSR activities. The company has undertaken/will 

continue to undertake various community development activities for the social upliftment of 

community as under: 

1. Health and Hygiene;     

2. Education; 

3. Sustainable Livelihood;  

4. Social Mobilization;  

5. Model Village Development.  

11.7 CONCLUSION 

The underground Mine project will prove beneficial to the local people as direct and indirect 

employment opportunity will be generated improving their living. There will be increase in revenue 

generation to the government by way of royalty, NMET, DMF, TCS and government taxes etc. 

Further improvement in infrastructure will take place like education, roads, availability of drinking 

water, medical facilities and growth of allied in adjacent villages.   

There will be no significant pollution of air, water, soil and noise. Regular monitoring of all the 

components of environment will be done. Increased social welfare measures taken by the company 

will bring development in the near-by villages. 
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        CHAPTER - 12 

                                            DISCLOSURE OF CONSULTANTS ENGAGED 

12.1 DISCLOSURE OF CONSULTANTS ENGAGED 

J.M. EnviroNet Pvt. Ltd. (JMEPL), one of the companies of JM Group, was established in the year 

1993. ‘JM’ in the name of the Company is derived from the name of ‘Lord Shiva’ - the Temple of 

‘Jharkhand Mahadev’ (JM). The Temple is located at Queens Road, Vaishali Nagar, Jaipur.  

The Registered Office of JMEPL is at Jaipur Centre, 403, 4th Floor, B2 Bye Pass, Tonk Road, Jaipur, 

302018 (Rajasthan). Its Delhi-NCR Corporate Office is at 202-A, ABW Tower, MG Road, IFFCO Chowk, 

Sector-25, Gurugram-122001 (Haryana).  

J.M. EnviroNet Pvt. Ltd. is accredited with ISO-9001: 2015 for EIA Division. EIA Division is also 

approved by National Accreditation Board for Education & Training (NABET) formerly NRBPT 

(Quality Council of India), Certificate no. NABET/EIA/2326/RA 0308, dated 29.11.2023 which is valid 

up to 07.08.2026.  

JMEPL is offering Environmental Consultancy Services in various sectors viz Industrial Projects / 

Chemical Industries / Cement Plants / Thermal Power Plants / Mining Projects/ Coal Washery 

Projects/ Real Estate Projects / Distilleries / Steel Plants/Chemical Fertilizers/Mineral Beneficiation 

plants etc. 

In the Mining sector, JMEPL have covered mines of minerals viz. Limestone, Bauxite, Chromite, Coal, 

Zinc Ore, Copper ore, Gypsum, Soapstone, Iron & Manganese ore, Clay, Silica Sand, Bajri, Khanda, 

Gitti, boulders, Feldspar, Quartz, lignite, magnesite and few other minor minerals etc. 

JMEPL has a highly qualified team of Subject Experts. As faculty Heads of the EIA Division, we have 

Retd. General Managers of the Reputed Cement Companies, Ex-Head EIA Division of big Business 

Group, STP & ETP Designing Experts, Retd. Mining & Geology Experts with vast experience in their 

respective fields. 

JM Group’s business is spread over 22 States viz. Andhra Pradesh, Kerala, Gujarat, Maharashtra, 

Orissa, Tamil Nadu, Goa, Jammu & Kashmir, Himachal Pradesh, Punjab, Haryana, Delhi, Rajasthan, 

Uttar Pradesh, Madhya Pradesh, Chhattisgarh, Assam, West Bengal, Karnataka, Jharkhand, Bihar & 

Uttarakhand. 

The JM Group has its own Environmental Laboratory at Gurgaon (Haryana) approved under EPA 

(Environment Protection Act) by the Ministry of Environment & Forests, Govt. of India, and New 

Delhi and by the National Accreditation Board for Testing and Calibration Laboratories, Govt. of 

India (NABL). 

Besides this, its MoEF and NABL approved Environmental Laboratory of JM Group is also providing 

Analytical Laboratory Services of various elements and environmental parameters. 
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Annual monitoring as per MoEF / CPCB / SPCB guidelines, Risk Assessment and Disaster 

Management Plan, consultancy for Rain Water Harvesting Plan, detailed Hydro-geological Study, 

preparation of Environmental Statement Reports (Environmental Clearance Compliance 

Conditions) etc. are amongst the various other consultancy services offered by the Company. 
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No.8-1/97-FC 
Government of Indiai 

Minist:ry' of Environment. & Forests 

Paryavaran Bhawan1, 
CGO ComplexX, 
Lodhi Road, 
New Delhi-110 003. 

Dated: 15.6.1998 

TO 
The SecretadY (Forests), 
Govt. of Rajastlhan, 
JAIPUR. 

Sub Diversion of 114.94 HA. of Suface forest land and 1537.9L 
i tor underground mining for renewal of Zawar mining lease 

tavour of M/S Hindustan zinc Ltd. in Udaipur district, Rajasthan. 
ha. 

sir, 

amdirected to refer to your lettér No. P.1(11)Forest/97 
13.1.97 n t:he above mentioned subjeCt 

dated 
seeking prioor approval 

of the Forest (Conservation) Act, 1980. 

Or: the Central Gov�rnment in a�cordance, with Section-2 

the State 
After careful consideration of the proposal ot the Central Government hereby conveys 1ts Section-2 of tlie Forest (Conservation). Act, for 

1537.91 

approval 
diversion 

Government, 
under 
of 

ha. for 
114.94 ha.of Surface forest land and underground mining for renewal of Zawar mining lease in favour df M/S Hindustain Zi.nc Lt!. in daipur distrlct of Ru jastii�n, subject to following! c:ondi tious: 

(i) Legal status of forest 1and shall remain unchanged. 
(ii) CompensatorY af forestation over 459.76.9 ha. of forest; lànd shall be raised at the cost of user agencyY. 

degraded 
(iii) The forest area being diverted shall be demarcated by RCC pillars on groun at the cost of user agency. (iv) Protection, Regeneration and maintenance of "safety zone and enrichment 

tmes of safety zone area over degraded shall beldone at: the project cost. 

plantation to an extent of and half 
elsewhere 

one 

forest 

(v) Balance 
department 
department for i ts reclamation. 

fores shall be and adequate funds shall be provided to 

area 
surrendered to forest 

forest 
(vi) Reclamation of mined out area will be done including that 

of tailing dam t:) the satisfaction of forest department. (vii) The approval f mining lease 
lease will be for 20 

coterminus with 
Environment clearance under EIA Notification,1994. 

years 
to 

under MMRD Act and subject 
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-2 
forest land shall not. be used for any purpose oth 

(viii)The that specificd in the proposal. 

may impose 
other condition that the State Government Any 

from time to time. 
(ix) 

Yours faithfuily, 

(V.B. KUMAR) ASSTT INSPECTOR GENERAL OF FORESm 
Copy to- 

P:incipal chief CConservator of Forests, Govt. of Rajastha Jiipur. 
1. 

Ncdal officer, Office of PCCF, Govt. of Rajasthan, JaipurI. 
2 

i 

3 Te CCF (Central), Regional office, LucknoW. 
4 R(HQ),, New Delhi. 

G iard File. 

(VB. KUMAR) ASSTT. INSPECTOR GENERAL. OF FORESTS 
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Head Office (Mines )

Rajasthan State Pollution Control Board

4, Institutional Area, Jhalana Doongari, Jaipur-302 004

Phone: 0141-5159600,5159695Fax: 0141-5159697

Order No Date:2020-2021/Mines/10212

F(Mines)/Udaipur(Sarada)/53(1)/2016-2017/4486-4490File No

12/01/2021

Registered

 10,974Unit  Id   :

M/s Hindustan Zinc Limited (Zawar Mines)

P.O.- Zawar Mines, Udaipur- 313 901,

E-Mail : hitendra.bhuptawat@vedanta.co.in

District :Udaipur

Grant of Consent to Establish  under section 21(4) of Air (Prevention & Control of 

Pollution) Act, 1981 and under section 25/26 of Water (Prevention & Control of 

Pollution) Act, 1974 for your Major Mineral Mine at near Village-Zawar, Tehsil-Sarada, 

District- Udaipur (M.L.No-03/89-R-323/08 ).

Sub:

(i) Your applications dated  12/12/2020

(iii) Received at Head office on 11/12/2020

(ii) Received on 12/12/2020
Ref:

In view of the details submitted vide your above referred applications/ documents, the 

Consent to Establish under section 21(4) of Air (Prevention & Control of Pollution) 

Act,1981 and under section 25/26 of Water (Prevention & Control of Pollution) Act, 1974 

is hereby granted for carrying mining activities. This consent is subject to the following 

stipulations:-

Sir,

That this consent is being granted in favour of M/s. Hindustan Zinc Limited (Zawar 

Mines), a Mine of Major Mineral having M.L.No.- 03/89-R-323/08 in an area 

m e a s u r i n g  3 6 2 0 . 0 0 0 0  H e c t a r e s  a t / n e a r  V i l l a g e - Z a w a r 

,Tehsil-Sarada,District-Udaipur.

 1 

That this  consent is valid for a period from 12/01/2021  to 31/12/2022 , or 

commencement of production whichever is earlier.

 2 

That this consent is valid for following mining activities :- 3 

Mineral Permitted Mining Capacity

MILLION TONNES PER 

ANNUM

 0.8000 LEAD & ZINC ORE MINING1

That the project proponent will comply with the Standard as prescribed vide the Ministry of 

Environment, Forest and Climate Change notification no. GSR 826(E) dated 16th November, 

2009 with respect to National Ambient Air Quality standards.

 4 

Digitally signed by Khem Chand
Gupta
Date: 2021.01.12 13:03:39 IST
Reason: SelfAttested
Location:

Signature Not Verified
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Head Office (Mines )

Rajasthan State Pollution Control Board

4, Institutional Area, Jhalana Doongari, Jaipur-302 004

Phone: 0141-5159600,5159695Fax: 0141-5159697

Order No Date:2020-2021/Mines/10212

F(Mines)/Udaipur(Sarada)/53(1)/2016-2017/4486-4490File No

12/01/2021

Registered

 10,974Unit  Id   :

That the occupier/operator of mine shall ensure that all the conditions imposed in the 

E n v i r o n m e n t a l  C l e a r a n c e  g r a n t e d  b y  t h e   ,  v i d e  l e t t e r  N o 

F.NO.J-11015/259/2012-IA-II(M) dated 16/10/2020 shall be strictly complied with.

 5 

 6 That the occupier/operator of mine shall ensure that all the conditions imposed in the 

Forest Diversion Letter issued by the , vide letter No F.NO.8-1/1997-FC dated 

23/01/2015 shall be strictly complied with.

 7 That this consent to establish/consent to operate is only for carrying out mining of mineral/ore 

and not for any processing/benefication or crushing/grinding of ore/mineral for which a 

separate application for consent to establish and/or consent to operate should be submitted. 

The project proponent is required to obtain seprate consent to establish and consent to operate 

for carrying out mining of other minerals(s), if any or processing/beneficiation of such 

mineral(s) and for any addition/modification/alteration or change in process.

That you shall not operate the mine without obtaining Consent to Operate  from the 

Board.

 8 

 9 That this Consent to Establish is for mining / processing / beneficiation of product as 

mentioned above in M.L.No.-03/89-R-323/08 and a separate Consent to Establish is 

required to be obtained for any other Mineral mining/ processing/ beneficiation  

Plant/process if any and for any addition/ modification/ alteration or change in process.

That the occupier/operator of mine shall ensure that all the conditions 

imposed in the Environmental Clearance granted by the Ministry of 

E n v i r o n m e n t ,  F o r e s t  a n d  C l i m a t e  C h a n g e  v i d e  l e t t e r 

No.J-11015/259/2012-IA. II (M), dated 05/01/2017 and further expansion 

issued vide letter No.J-11015/259/2012-IA. II (M), dated 16/10/2020 are 

strictly complied with.

 10 

That this consent to establish is valid for production of Lead & Zine Ore 

Mining @ 0.80 Million TPA. For any change in product and/or increase in 

capacity/lease area, the mine has to seek fresh Environmental Clearance, 

consent to establish & consent to operate.

 11 

That the lessee shall get renewal of  permission for dewatering of ground 

Water in mine pit and intersection of Water table from of Central Ground 

Water Authority (CGWA), as the earlier permissions granted by CGWA vide 

letters dated 11/12/2013 stands expired.

 12 

That plantation shall be developed so as to cover at least 33% of the total 

land use for mining and allied activities as given in Approved Mining Plan 

and shall be maintained at all the time to maintain ambient air quality 

around the mine.

 13 

Digitally signed by Khem Chand
Gupta
Date: 2021.01.12 13:03:39 IST
Reason: SelfAttested
Location:

Signature Not Verified
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Head Office (Mines )

Rajasthan State Pollution Control Board

4, Institutional Area, Jhalana Doongari, Jaipur-302 004

Phone: 0141-5159600,5159695Fax: 0141-5159697

Order No Date:2020-2021/Mines/10212

F(Mines)/Udaipur(Sarada)/53(1)/2016-2017/4486-4490File No

12/01/2021

Registered

 10,974Unit  Id   :

That ground water shall not be abstracted without prior permission of the 

Central Ground Water Authority (CGWA).

 14 

That haul roads should be regularly graded and compacted. Regular water 

sprinkling should be carried out on haul roads to minimize dust 

generations.

 15 

That adequate measure shall be taken for control of fugitive emissions 

from the areas prone to air pollution.

 16 

That you shall not establish/operate any stone crusher/mineral 

grinding/mineral processing plant within said lease without obtaining 

prior consent of the State Board.

 17 

That this consent to establish shall not be valid, if the lessee has not 

obtained permissions required, if any, from NBWL/Forest Department etc. 

with respect to Wild Life Sanctuary /National Parks/ Critical Tiger Habitats 

in compliance of various orders passed by any other law /act/rule/ 

regulation or order of MOE&F and/or any Court / Tribunal time to time.

 18 

That regular water sprinkling should be carried out in critical areas prone 

to air pollution and having high levels of SPM and RSPM such as on haul 

road, loading and unloading points and transfer points.

 19 

That the lessee should dump the overburden in such a manner that it does 

not get washed away to nearby water tanks and lakes etc. during rainy 

season.

 20 

That no discharge of effluent shall be made within or outside the premises. 21 

This consent to establish shall be subject to validity of mining lease. 22 

That this consent to establish shall be subject to compliance of 

direction/order passed by Courts of Law in the matter, if any.

 23 

That the mine shall install adequately designed rain water harvesting 

structure for prevention and recharge of ground water in and around the 

lease area.

 24 

That the mine shall not allow making any obstacles to any natural water 

flow i.e. natural nallah/steam carrying rain water to any water body.

 25 

That the mine shall not allow unauthorized disposal of any solid waste on 

land inside or outside the premises.

 26 

 27 That all other general conditions enclosed as Annexure shall be strictly complied with.

That this Consent is subject to the conditions as stated above and general conditions as 

stated in Annexure. Further, the mining unit will comply with the provisions of the Air 

(Prevention & Control of Pollution) Act, 1981 & Water (Prevention & Control of 

Pollution) Act, 1974 and any such conditions as may be specified from time to time by 

the State Board under the provisions of the aforesaid Acts.

 28 

Digitally signed by Khem Chand
Gupta
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Head Office (Mines )

Rajasthan State Pollution Control Board

4, Institutional Area, Jhalana Doongari, Jaipur-302 004

Phone: 0141-5159600,5159695Fax: 0141-5159697

Order No Date:2020-2021/Mines/10212

F(Mines)/Udaipur(Sarada)/53(1)/2016-2017/4486-4490File No

12/01/2021

Registered

 10,974Unit  Id   :

That the grant of this Consent to Establish  is issued from the environmental angle only, 

and does not absolve the project proponent from the other statutory obligations 

prescribed under any other law or any other instrument in force. The sole and complete 

responsibility, to comply with the conditions laid down in all other laws for the 

time-being in force, rests with the industry/ unit/ project proponent.

 29 

That the grant of this Consent to Establish shall not, in any way, adversely affect or 

jeopardize the legal proceedings, if any, instituted in the past or that could be instituted 

against you by the State Board for violation of the provisions of the Act or the Rules 

made thereunder.

 30 

That the grant of this consent to establish/operate is issued from the environmental angle 

only, and does not absolve the project proponent from the other statutory obligations 

prescribed under any other law or any other legal instrument in force. The sole and 

complete responsibility, to comply with the conditons laid down in all other laws for the 

time-being in force, rests with the industry/unit/project proponent.

 31 

This  bears approval of the competent authority.

Yours Sincerely

Encl: As Above

Group Incharge-Mines

Copy To:-(A):

Director, Department of Mines & Geology, Government of Rajasthan, Shastri Circle, 

Udaipur..

1

Regional Officer, Regional Office, Rajasthan State Pollution Control Board, Udaipur - 

please ensure compliance of the consent conditions and monitor time to time

2

Mining Engineer, Department of Mines & Geology, Government of Rajasthan, Udaipur - 

To inform that this consent has been issued from the environmental angle only, and 

ensuring compliance of any other law/act/rule/regulation or order of any 

Court/Tribunal is the sole responsibility of the project proponent and the concerned 

departments.

3

Master File .4
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Head Office (Mines )

Rajasthan State Pollution Control Board

4, Institutional Area, Jhalana Doongari, Jaipur-302 004

Phone: 0141-5159600,5159695Fax: 0141-5159697

Order No Date:2020-2021/Mines/10212

F(Mines)/Udaipur(Sarada)/53(1)/2016-2017/4486-4490File No

12/01/2021

Registered

 10,974Unit  Id   :

(B):

The Additional PCCF (WL) and Chief Wild Life Warden, Aranya Bhawan, Jhalana Institutional Area,Jaipur / 

DCF(W), Udaipur - To inform that this consent has been issued from the environmental angle only, and ensuring 

compliance of any other law/act/rule/regulation or order of any Court/Tribunal is the sole responsibility of the 

project proponent and the concerned departments.

 1 

Group Incharge-Mines

Digitally signed by Khem Chand
Gupta
Date: 2021.01.12 13:03:39 IST
Reason: SelfAttested
Location:

Signature Not Verified
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Head Office (HDF )

Rajasthan State Pollution Control Board

File No     :  

Dispatch Date:

Registered

Order No : 2020-2021/HDF/3262

4, Institutional Area, Jhalana Doongari, Jaipur-302 

004
Phone: 0141-5159600,5159695 Fax: 0141-5159697

29/01/2021

F(HDF)/Udaipur(Sarada)/1(1)/2020-2021/4882-4884

Unit  Id   : 10974

M/s Hindustan Zinc Limited (Zawar Mines)

P.O.- Zawar Mines, Udaipur- 313 901, , 

 District:Udaipur

Consent to Establish under section 25/26 of the Water (Prevention & Control of Pollution) 

Act, 1974 and under section 21(4) of Air (Prevention & Control of Pollution) Act, 1981.

Sub:

Your application(s) for Consent to Establish dated 12/12/2020 and subsequent correspondence.Ref:

Consent to Establish under the provisions of section 25/26 of the  Water (Prevention & 

Control of Pollution) Act, 1974 (hereinafter to be referred as the Water Act) and under section 

21 of the Air (Prevention & Control of Pollution) Act, 1981, (hereinafter to be referred as the 

Air Act) as amended to date and rules & the orders issued thereunder ,is hereby granted for 

your Beneficiation plant situated / proposed at PO- Zawar Mines Zawar Tehsil:Sarada 

District:Udaipur , Rajasthan under the provisions of the said Act(s). This consent is granted 

on the basis of examination of  the information furnished by you in consent application(s) and 

the documents submitted therewith, subject to the  following conditions:-

Sir,

That this Consent to Establish is valid for a period from 29/01/2021 to 31/12/2025 or 

date of Commencement of production / commissioning of the project or activities 

whichever is earlier .

 1 

That this Consent is granted for manufacturing / producing  following products / by 

products or carrying out the following activities or operation/processes or providing 

following  services with capacities given below.

2

Quantity / CapacityType Particular

Activity  0.80 MILLION 

TONES PER 

ANNUM

Beneficiation for Lead Zinc Ore

That in case of any increase in capacity or addition / modification / alteration or change in 

product mix or process or raw material or fuel the project proponent is required to obtain 

fresh consent to establish. 

3

That the control equipment as proposed by the applicant shall be installed before trial  

operation is started for which prior consent to operate under the provision of the Water 

Act and Air Act shall be obtained. This consent to establish shall not be treated as consent 

to operate. 

 4 

Page 1 of 4
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Head Office (HDF )

Rajasthan State Pollution Control Board

File No     :  

Dispatch Date:

Registered

Order No : 2020-2021/HDF/3262

4, Institutional Area, Jhalana Doongari, Jaipur-302 

004
Phone: 0141-5159600,5159695 Fax: 0141-5159697

29/01/2021

F(HDF)/Udaipur(Sarada)/1(1)/2020-2021/4882-4884

Unit  Id   : 10974

That the Beneficiation plant will comply with the standards as prescribed vide MOEF 

notification No. GSR 826(E) dated 16th November, 2009 with respect to National Ambient 

Air Quality Standards. 

 5 

That this consent to establish is being issued for enhancement of production 

capacity of Lead Zinc Ore Beneficiation plant from 4.00 MTPA to 4.80 MTPA (20 % 

increase) in the existing plant premises by debottlenecking of existing equipments. 

The industry has to seek fresh consent to establish for any change in product/by 

product/ process / service/activity and for any modification / alteration.

 6 

That additional plant & machinery shall not be installed for increase in production 

capacity and same will be achieved by debottlenecking of existing equipments used 

for 4.00 MTPA production capacity by upgrading upto 4.80 MTPA (Mochia Crusher: 

1.2 MTPA, Balaria Crusher: 1.6 MTPA & New Crusher: 2.0 MTPA).

 7 

That the industry shall comply with all the conditions of Environmental Clearance 

(E.C.) issued by the Ministry of Environment, Forest & Climate Change (MoEF& CC), 

Government of India, vide letter no. J-11015/259/2012-IA.II(M) dated 05.01.2017 

and 16.10.2020.

 8 

That proposed capital investment for increase in production capacity by 

debottlenecking of existing equipments is Rs. 170 Crore as per C.A. certificate 

submitted by the industry.

 9 

That total water consumption and waste water generation of the industry shall not 

exceed from existing as allowed under consent to operate order no 

2017-2018/CPM/5114 dated 21.03.2018 due to proposed expansion in the 

production capacity by debottlenecking of existing equipments.

 10 

That the industry shall not abstract ground water without obtaining prior 

NOC/Permission from CGWA for withdrawal of ground water.

 11 

That no additional source of Air/Water pollution shall be installed without prior 

consent to establish from the State Board.

 12 

That the industry shall install adequately designed rain water harvesting structure 

for recharge of ground water in and around the area.

 13 

That industry shall comply with the provisions of Hazardous Waste (Management, 

Handling and Trans boundary Movement) Rules, 2016 and daily record of 

Hazardous waste generation and its disposal shall be maintained.

 14 

That the plantation of local species in the 33% of total area of the project shall be 

carried out.

 15 

Page 2 of 4
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Head Office (HDF )

Rajasthan State Pollution Control Board

File No     :  

Dispatch Date:

Registered

Order No : 2020-2021/HDF/3262

4, Institutional Area, Jhalana Doongari, Jaipur-302 

004
Phone: 0141-5159600,5159695 Fax: 0141-5159697

29/01/2021

F(HDF)/Udaipur(Sarada)/1(1)/2020-2021/4882-4884

Unit  Id   : 10974

 16 That, not withstanding anything provided hereinabove, the State Board shall have power 

and reserves its right, as contained under section 27(2) of the Water Act and under 

section 21(6) of the Air Act to review anyone or all the conditions imposed here in 

above and to make such variation as it deemed fit for the purpose of compliance of the 

Water Act and Air Act.

17 That the grant of this Consent to Establish  is issued from the environmental angle only, 

and does not absolve the project proponent from the other statutory obligations 

prescribed under any other law or any other instrument in force. The sole and complete 

responsibility, to comply with the conditions laid down in all other laws for the time-being 

in force, rests with the industry/ unit/ project proponent.

That the grant of this Consent to Establish shall not, in any way, adversely affect or 

jeopardize the legal proceedings, if any, instituted in the past or that could be instituted 

against you by the State Board for violation of the provisions of the Act or the Rules made 

thereunder.

18

This Consent to Establish shall also be subject, beside the aforesaid specific conditions, to 

the general conditions given in the enclosed Annexure. The project proponent will comply 

with the provisions of the Water Act and Air Act and to such other conditions as may, from 

time to time, be specified by the State Board under the provisions of the aforesaid Act(s). 

Please note that, non compliance of any of the above stated conditions would tantamount to 

revocation of Consent to Establish and project proponent / occupier shall be liable for legal 

action under the  the relevant provisions of the said Act(s).

Yours Sincerely

This  bears the approval of the competent authority.

Group Incharge[ HDF ]

Copy To:-(A):

Regional Officer, Regional Office, Rajasthan State Pollution Control Board, Udaipur to 

ensure the compliance.

1

Master File.2
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Head Office (HDF )

Rajasthan State Pollution Control Board

File No     :  

Dispatch Date:

Registered

Order No : 2020-2021/HDF/3262

4, Institutional Area, Jhalana Doongari, Jaipur-302 

004
Phone: 0141-5159600,5159695 Fax: 0141-5159697

29/01/2021

F(HDF)/Udaipur(Sarada)/1(1)/2020-2021/4882-4884

Unit  Id   : 10974

Group Incharge[ HDF ]
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Head Office (Mines )

Rajasthan State Pollution Control Board

4, Institutional Area, Jhalana Doongari, Jaipur-302 004

Phone: 0141-2716814,2716813Fax: 0141-2716814

Order No Date:2022-2023/Mines/10683

F(Mines)/Udaipur(Sarada)/53(1)/2016-2017/5003-5007File No

20/12/2022

Registered

 10,974Unit  Id   :

M/s Hindustan Zinc Limited (Zawar Mines)

P.O.- Zawar Mines, Udaipur- 313 901,

E-Mail : hitendra.bhuptawat@vedanta.co.in

District :Udaipur

Grant of Consent to Operate  under Section 21(4) of Air (Prevention & Control of 

Pollution) Act, 1981 and under Section 25/26 of Water (Prevention & Control of 

Pollution) Act, 1974 for your Major Mineral Mine at near Village-Zawar, Tehsil-Sarada, 

District- Udaipur (M.L.No-03/89-R-323/08 ).

Sub:

(i) Your applications dated  17/08/2022
(ii) Received on 17/08/2022

Ref:

In view of the details submitted vide your above referred applications/ documents, the 

Consent to Operate under Section 21(4) of Air (Prevention & Control of Pollution) 

Act,1981 and under Section 25/26 of Water (Prevention & Control of Pollution) Act, 1974 

is hereby granted for carrying mining activities. This consent is subject to the following 

stipulations:-

Sir,

That this consent is being granted in favour of M/s. Hindustan Zinc Limited (Zawar 

Mines), a Mine of Major Mineral having M.L.No.- 03/89-R-323/08 in an area 

m e a s u r i n g  3 6 2 0 . 0 0 0 0  H e c t a r e s  a t / n e a r  V i l l a g e - Z a w a r 

,Tehsil-Sarada,District-Udaipur.

 1 

That this  consent is valid for a period from 01/01/2023  to 31/12/2027  2 

That this consent is valid for following mining activities :- 3 

Mineral Permitted Mining Capacity

MILLION TONNES PER 

ANNUM

 4.8000 LEAD & ZINC ORE MINING1

KW 250.0000 D G SET2

KW 500.0000 D G SET3

That the project proponent will comply with the Standard as prescribed vide the Ministry of 

Environment, Forest and Climate Change notification no. GSR 826(E) dated 16th November, 

2009 with respect to National Ambient Air Quality standards.

 4 
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Head Office (Mines )

Rajasthan State Pollution Control Board

4, Institutional Area, Jhalana Doongari, Jaipur-302 004

Phone: 0141-2716814,2716813Fax: 0141-2716814

Order No Date:2022-2023/Mines/10683

F(Mines)/Udaipur(Sarada)/53(1)/2016-2017/5003-5007File No

20/12/2022

Registered

 10,974Unit  Id   :

 5 That this consent to establish/consent to operate is only for carrying out mining of mineral/ore 

and not for any processing/benefication or crushing/grinding of ore/mineral for which a 

separate application for consent to establish and/or consent to operate should be submitted. 

The project proponent is required to obtain seprate consent to establish and consent to operate 

for carrying out mining of other minerals(s), if any or processing/beneficiation of such 

mineral(s) and for any addition/modification/alteration or change in process.

 6 That this Consent to Operate is for mining / processing / beneficiation of product as 

mentioned above in M.L.No.-03/89-R-323/08 and a separate Consent to Operate is 

required to be obtained for any other Mineral mining/ processing/ beneficiation  

Plant/process if any and for any addition/ modification/ alteration or change in process.

That the occupier/operator of mine shall ensure that all the conditions 

imposed in the Environmental Clearance granted by the MoEF&CC v i d e l e 

t t e r  dated 05/01/2017 and further expansion issued vide letter dated 

16/10/2020 are strictly complied with.

 7 

That this consent to operate is valid for production of Lead & Zinc Ore 

Mining @ 4.80 Million TPA, DG Sets- 500 KW & 250 KW. For any change in 

product and/or increase in capacity/lease area, the mine has to seek fresh 

Environmental Clearance, consent to establish & consent to operate

 8 

That plantation shall be developed so as to cover at least 33% of the total 

land use for mining and allied activities as given in Approved Mining Plan 

and shall be maintained at all the time to maintain ambient air quality 

around the mine.

 9 

That the lessee shall submit monitoring report of Ambient Air Quality 

within the lease area, once in 3 months.

 10 

That ground water shall not be abstracted without prior permission of the 

Central Ground Water Authority (CGWA).

 11 

That haul roads should be regularly graded and compacted. Regular water 

sprinkling should be carried out on haul roads to minimize dust 

generations

 12 

That adequate measure shall be taken for control of fugitive emissions 

from the areas prone to air pollution.

 13 

That you shall not establish/operate any stone crusher/mineral 

grinding/mineral processing plant within said lease without obtaining 

prior consent of the State Board.

 14 
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Head Office (Mines )

Rajasthan State Pollution Control Board

4, Institutional Area, Jhalana Doongari, Jaipur-302 004

Phone: 0141-2716814,2716813Fax: 0141-2716814

Order No Date:2022-2023/Mines/10683

F(Mines)/Udaipur(Sarada)/53(1)/2016-2017/5003-5007File No

20/12/2022

Registered

 10,974Unit  Id   :

That this consent to operate shall not be valid, if the lessee has not 

obtained permissions required, if any, from NBWL/Forest Department etc. 

with respect to Wild Life Sanctuary /National Parks/ Critical Tiger Habitats 

in compliance of various orders passed by any other law /act/rule/ 

regulation or order of MOE&F and/or any Court / Tribunal time to time.

 15 

That regular water sprinkling should be carried out in critical areas prone 

to air pollution and having high levels of SPM and RSPM such as on haul 

road, loading and unloading points and transfer points.

 16 

That the lessee should dump the overburden in such a manner that it does 

not get washed away to nearby water tanks and lakes etc. during rainy 

season.

 17 

That no discharge of effluent shall be made within or outside the premises. 18 

That this consent to operate shall be subject to compliance of 

direction/order passed by Courts of Law in the matter, if any.

 19 

That the mine shall install adequately designed rain water harvesting 

structure for prevention and recharge of ground water in and around the 

lease area.

 20 

That the mine shall not allow making any obstacles to any natural water 

flow i.e. natural nallah/steam carrying rain water to any water body

 21 

That the mine shall not allow unauthorized disposal of any solid waste on 

land inside or outside the premises

 22 

This consent to operate shall be subject to validity of mining lease. 23 

 24 That all other general conditions enclosed as Annexure shall be strictly complied with.

That this Consent is subject to the conditions as stated above and general conditions as 

stated in Annexure. Further, the mining unit will comply with the provisions of the Air 

(Prevention & Control of Pollution) Act, 1981 & Water (Prevention & Control of 

Pollution) Act, 1974 and any such conditions as may be specified from time to time by 

the State Board under the provisions of the aforesaid Acts.

 25 

That the grant of this Consent to Operate  is issued from the environmental angle only, 

and does not absolve the project proponent from the other statutory obligations 

prescribed under any other law or any other instrument in force. The sole and complete 

responsibility, to comply with the conditions laid down in all other laws for the 

time-being in force, rests with the industry/ unit/ project proponent.

 26 
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Head Office (Mines )

Rajasthan State Pollution Control Board

4, Institutional Area, Jhalana Doongari, Jaipur-302 004

Phone: 0141-2716814,2716813Fax: 0141-2716814

Order No Date:2022-2023/Mines/10683

F(Mines)/Udaipur(Sarada)/53(1)/2016-2017/5003-5007File No

20/12/2022

Registered

 10,974Unit  Id   :

That the grant of this Consent to Operate shall not, in any way, adversely affect or 

jeopardize the legal proceedings, if any, instituted in the past or that could be instituted 

against you by the State Board for violation of the provisions of the Act or the Rules 

made thereunder.

 27 

That the grant of this consent to establish/operate is issued from the environmental angle 

only, and does not absolve the project proponent from the other statutory obligations 

prescribed under any other law or any other legal instrument in force. The sole and 

complete responsibility, to comply with the conditons laid down in all other laws for the 

time-being in force, rests with the industry/unit/project proponent.

 28 

This  bears approval of the competent authority.

Yours sincerely,

Encl: As Above

Group Incharge-Mines

Copy To:-(A):

Director, Department of Mines & Geology, Government of Rajasthan, Shastri Circle, 

Udaipur..

1

Regional Officer, Regional Office, Rajasthan State Pollution Control Board, 

Udaipur-please ensure compliance of the consent conditions and monitor time to time

2

Mining Engineer, Department of Mines & Geology, Government of Rajasthan, Udaipur - 

To inform that this consent has been issued from the environmental angle only, and 

ensuring compliance of any other law/act/rule/regulation or order of any 

Court/Tribunal is the sole responsibility of the project proponent and the concerned 

departments.

3

Master File .4

(B):

The Additional PCCF (WL) and Chief Wild Life Warden, Aranya Bhawan, Jhalana Institutional Area,Jaipur 

/DCF(W), Udaipur - To inform that this consent has been issued from the environmental angle only, and ensuring 

compliance of any other law/act/rule/regulation or order of any Court/Tribunal is the sole responsibility of the 

project proponent and the concerned departments.

 1 

Group Incharge-Mines
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Head Office (HDF )

Rajasthan State Pollution Control Board

File No     :  
Date:

Registered

Order No : 2022-2023/HDF/9187

4, Institutional Area, Jhalana Doongari, Jaipur-302 004

Phone: 0141-5159600,5159695

Dec 28 2022  5:41PM
F(HDF)/Udaipur(Sarada)/1(1)/2020-2021/5368-5370

10974Unit  Id   :

M/s Hindustan Zinc Limited (Zawar Mines)

P.O.- Zawar Mines, Udaipur- 313 901, , 

 District:Udaipur

Consent to Operate under Section 25/26 of the Water (Prevention & Control of Pollution) 

Act, 1974 and under Section 21(4) of Air (Prevention & Control of Pollution) Act, 1981.

Sub:

Your application for Consent to Operate dated 17/08/2022 and subsequent correspondence.Ref:

Consent to Operate under the provisions of Section 25/26 of the  Water (Prevention & 

Control of Pollution) Act, 1974 (hereinafter to be referred as the Water Act) and under 

Section 21 of the Air (Prevention & Control of Pollution) Act, 1981, (hereinafter to be referred 

as the Air Act) as amended to date and rules & the orders issued thereunder is hereby 

granted for your Beneficiation plant situated at PO- Zawar Mines Zawar Tehsil:Sarada 

District:Udaipur , Rajasthan, subject to the following conditions:-

Sir,

That this Consent to Operate is valid for a period from 01/01/2023 to 31/12/2027 . 1 

That this Consent is granted for manufacturing / producing  following products / by 

products or carrying out the following activities or operation/processes or providing 

following  services with capacities given below:

 2 

Quantity with UnitTypeParticular

 4.80 MILLION TONNES 

PER ANNUM

ActivityBeneficiation for Lead - Zinc Ore

That this Consent to Operate is for existing plant, process & capacity  and separate Consent  

to Establish/Operate is required to be taken for any addition / modification / alteration in 

process  or change in capacity or change in fuel. 

 3 

That the quantity of effluent generation along with mode of disposal for the treated 

effluent shall be as under: 

4
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Head Office (HDF )

Rajasthan State Pollution Control Board

File No     :  
Date:

Registered

Order No : 2022-2023/HDF/9187

4, Institutional Area, Jhalana Doongari, Jaipur-302 004

Phone: 0141-5159600,5159695

Dec 28 2022  5:41PM
F(HDF)/Udaipur(Sarada)/1(1)/2020-2021/5368-5370

10974Unit  Id   :

Disposed Qty of effluent 

(KLD)and mode of disposal 

Recycled Qty 

of Effluent 

(KLD)

Max. effluent 

generation 

(KLD)

Type of effluent

Domestic Sewage  400.000 

To be treated in STP and to be 

utilized in plantation and 

horticulture within the factory 

premises

NIL 400.000

Trade Effluent  17200.000 

Sludge & Evaporation Loss

8,600.000 8,600.000

That the sources of air emissions along with pollution control measures and the emission 

standards for the prescribed parameters shall be as under:

5

Sources of Air Emissions Pollution Control 

Measures

Prescribed

StandardParameter

Balaria Crusher( 1.6MTPA) ADEQUATE AIR 

POLLUTION CONTROL 

MEASURES , 

ADEQUATE STACK 

HEIGHT , Bag Filter

150mg/NM3Particulate 

Matter

Mochia Crusher( 1.2MTPA) ADEQUATE AIR 

POLLUTION CONTROL 

MEASURES , 

ADEQUATE STACK 

HEIGHT , Bag Filter

150 mg/NM3Particulate 

Matter
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Head Office (HDF )

Rajasthan State Pollution Control Board

File No     :  
Date:

Registered

Order No : 2022-2023/HDF/9187

4, Institutional Area, Jhalana Doongari, Jaipur-302 004

Phone: 0141-5159600,5159695

Dec 28 2022  5:41PM
F(HDF)/Udaipur(Sarada)/1(1)/2020-2021/5368-5370

10974Unit  Id   :

New Crusher( 2MTPA) ADEQUATE AIR 

POLLUTION CONTROL 

MEASURES , 

ADEQUATE STACK 

HEIGHT , Bag Filter

150 mg/NM3Particulate 

Matter

That the Beneficiation plant will comply with the standards as prescribed vide MoEF 

notification No. GSR 826(E) dated 16th November, 2009 with respect to National Ambient 

Air Quality Standards. 

 6 

That the domestic sewage shall be treated before disposal so as to conform to the 

standards prescribed under the Environvent (Protection) Act-1986for disposal Into 

Inland Surface Water. The main parameters for regular monitoring shall be as under:

 7 

Parameters Standards

Total Suspended Solids Not to exceed 100 mg/l

pH Value Between 5.5 to 9.0

Oil and Grease Not to exceed 10 mg/l

Ammonical Nitrogen ( as N ) Not to exceed 50 mg/l

Biochemical Oxygen Demand (3 days at 27°C) Not to exceed 30 mg/l

Chemical Oxygen Demand Not to exceed 250 mg/l

Nitrate (as NO3) Not to exceed 50 mg/l

That this consent to operate is valid for lead zinc ore beneficiation plant of 4.8 

Million Ton/Annum capacity.

 8 

That total capital investment (as on 31.03.2022) as per the C.A. certificate 

submitted by the unit is Rs. 635.49 crore which includes the cost of Land, Building, 

Plant & Machinery and miscellaneous assets.

 9 

That the industry shall comply with all the conditions of Environmental Clearance 

(E.C.) issued by the Ministry of Environment, Forest & Climate Change (MoEF& CC), 

Government of India, vide letter no. J-11015/259/2012-IA.II(M) dated 05.01.2017.

 10 
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Head Office (HDF )

Rajasthan State Pollution Control Board

File No     :  
Date:

Registered

Order No : 2022-2023/HDF/9187

4, Institutional Area, Jhalana Doongari, Jaipur-302 004

Phone: 0141-5159600,5159695

Dec 28 2022  5:41PM
F(HDF)/Udaipur(Sarada)/1(1)/2020-2021/5368-5370

10974Unit  Id   :

That the industry shall conduct a study from a reputed govt. agency on total 

capacity of the tailing dam, daily disposal of tailing, overall life of facility & stability 

analysis of the slope.

 11 

That Hazardous Waste as defined under schedule IV of Hazardous & others Waste 

(Management, and Transboundary Movement) Rules, 2016 shall not be used as raw 

material without obtaining prior registration & authorization from the State Board.

 12 

That industry shall comply with the provisions of Hazardous Waste (Management, 

Handling and Transboundary Movement) Rules, 2016 & Manufacture, Storage and 

Import of Hazardous Chemicals Rules, 1989 (as notified under Environment 

(Protection) Act, 1986 and daily record of hazardous waste generation and its 

disposal shall be maintained.

 13 

That the total fresh water consumption shall not exceed to 11,600 KLD (for 

domestic use -3000 KLD & for industrial use -8600 KLD) and same shall be met from 

Tidi Dam.

 14 

That no ground water shall be abstracted/utilized without prior permission/NOC 

from CGWA for withdrawal of ground water.

 15 

That water flow meters shall be provided at all suitable points to measure quantity 

of daily water received from Tidi Dam and water consumption for different 

purposes. Record of the same shall be maintained on daily basis.

 16 

That total trade effluent generated from beneficiation plant shall be disposed in 

tailing dam having impervious lining alongwith tailings and 8600 KLD reclaimed 

trade effluent will be reused in beneficiation plant and 1000 KLD for dust 

suppression.

 17 

That domestic sewage (400 KLD) shall be treated in the existing sewage treatment 

plants (STP) of 300 KLD & 150 KLD (i.e. 450 KLD) capacity up to the norms 

prescribed at condition no 7.

 18 

That industry shall apply separately for consent to establish/operate for 

colony/township.

 19 

That the entire treated domestic waste water shall be utilized for 

horticulture/plantation and other gainful utiliztion within the premises.

 20 

That no waste water (domestic & trade effluent) shall be discharged outside the 

factory premises in any case and complete zero discharge status shall be 

maintained.

 21 

That proper logbook of STP & Tailing Dam shall be maintained and record of daily 

consumption of chemicals and running hours of STP shall be maintained.

 22 

That flow meters shall be maintained at inlet & outlet of STP & Tailing Dam and on 

the pipeline used for carrying treated domestic waste water for plantation and 

daily record of the same shall be maintained.

 23 
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Head Office (HDF )

Rajasthan State Pollution Control Board

File No     :  
Date:

Registered

Order No : 2022-2023/HDF/9187

4, Institutional Area, Jhalana Doongari, Jaipur-302 004

Phone: 0141-5159600,5159695

Dec 28 2022  5:41PM
F(HDF)/Udaipur(Sarada)/1(1)/2020-2021/5368-5370

10974Unit  Id   :

That separate energy meter shall be maintained at STP and record of daily energy 

consumption shall be maintained in log book.

 24 

That trained/skilled operators/supervisors shall be employed to operate the STP. 25 

That treated & untreated sewage and trade effluent carrying pipeline should be in 

different colors.

 26 

That industry shall maintain adequate air pollution control measures & stack of 

adequate height at all the crushers to achieve the prescribed standards/norms.

 27 

That adequate infrastructure facility shall be provided & maintained for stack 

emission monitoring at the stacks of all the crushers and permanent structure or 

platform for ambient air quality monitoring.

 28 

That adequate air pollution control measures shall be provided and maintained at 

all the transfer points & other sources of fugitive emissions like ball mill, jaw 

crushers etc.

 29 

That closed conveyor belts shall be used for the transfer of material to minimize the 

fugitive emissions.

 30 

That water sprinkling and cleaning of roads shall be done regularly to control the 

fugitive emissions generated due to vehicular movement.

 31 

 That all the raw materials shall be stored in closed shed. 32 

That industry shall provide & maintain cement concrete/metallic roads inside the 

factory premises to avoid fugitive emissions due to vehicular movement.

 33 

That the quality of ground water of the village Kanpur is not qualifying the 

prescribed standards; therefore, provision of the supply of drinking water should 

be undertaken by the industry under the CSR activities.

 34 

That the CSR activities w.r.t. plantation and water supply in nearby area shall be 

improved.

 35 

That the regular monitoring of ground water level and quality shall be carried out 

in and around the project area by establishing a network of adequate number of 

wells and piezometers and periodic monitoring atleast four times a year shall be 

carried out including for the heavy metals such as Cr, Fe, Ni, Co, Cu, Pb, Zn and Cd 

and report be submitted to the Board.

 36 

That the regular monitoring of concentration of constituents (w.r.t. NaCN and other 

chemicals / reagents being used in the processes of beneficiation) of the 

wastewater being disposed in the tailing dam shall be carried out in and around 

the project area.

 37 
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Head Office (HDF )

Rajasthan State Pollution Control Board

File No     :  
Date:

Registered

Order No : 2022-2023/HDF/9187

4, Institutional Area, Jhalana Doongari, Jaipur-302 004

Phone: 0141-5159600,5159695

Dec 28 2022  5:41PM
F(HDF)/Udaipur(Sarada)/1(1)/2020-2021/5368-5370

10974Unit  Id   :

That the industry shall carryout effluent sampling/stack monitoring/ambient air 

quality monitoring and submit quarterly analysis report from the State Board 

laboratory/laboratory recognized by Ministry of Environment, Forest & Climate 

Change (MoEF& CC), Government of India.

 38 

That no additional source of Air/Water pollution shall be installed without prior 

consent to establish/operate from the State Board.

 39 

That the industry shall install & maintain adequately designed rain water 

harvesting structure for recharge of ground water in and around the area.

 40 

That the plantation of local species in the 33% of total area of the project shall be 

carried out & maintained.

 41 

That the industry shall investigate through MoEF approved agency regarding cause 

of presence of pollutants like organic matter, chemical contamination etc. in the 

ground water of the piezometric wells and hand pumps in the nearby area and 

submit an action plan within one month for remedial measures to be taken .

 42 

That the industry shall not use petcoke/furnace oil in any process/service/utility in 

compliance to the order dated 17/11/2017 of Hon'ble Supreme Court, wherein ban 

has been imposed on the use of petcoke and furnace oil in the State of Rajasthan.

 43 

That the industry shall submit quaterly compliance report of all the above 

conditions to the State Board.

 44 

 45 That, notwithstanding anything provided hereinabove, the State Board shall have the 

power and reserves its right, as contained under Section 27(2) of the Water Act and  

under Section 21(6) of the Air Act to review anyone or all of the conditions imposed 

here in above and to make such variation as it deems fit for the purpose of Air Act & 

Water Act.

That the grant of this Consent to Operate  is issued from the environmental angle only, 

and does not absolve the project proponent from the other statutory obligations 

prescribed under any other law or any other instrument in force. The sole and complete 

responsibility  to comply with the conditions laid down in all other laws for the time-being 

in force, rests with the industry/ unit/ project proponent.

 46 

That the grant of this Consent to Operate shall not, in any way, adversely affect or 

jeopardize the legal proceeding, if any, instituted in the past or that could be instituted 

againt you by the State Board for violation of the provisions of the Water Act and Air Act or 

the Rules made thereunder.

47
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Head Office (HDF )

Rajasthan State Pollution Control Board

File No     :  
Date:

Registered

Order No : 2022-2023/HDF/9187

4, Institutional Area, Jhalana Doongari, Jaipur-302 004

Phone: 0141-5159600,5159695

Dec 28 2022  5:41PM
F(HDF)/Udaipur(Sarada)/1(1)/2020-2021/5368-5370

10974Unit  Id   :

That the Project Proponent shall comply with provisions of the E-waste (Management) 

Rules, 2016 and ensure that e-waste generated by them is channelized through collection 

centre or dealer of authorized producer or dismantler or recycler or through designated 

take back service provider of the producer to authorized dismantler or recycler.

48

That the Project Proponent shall maintain record of e-waste generated by them in Form-2 

and make such records available for scrutiny by the Board.
49

That the Project Proponent shall file annual returns in Form-3, to the Board on or before 

the 30th day of June following the financial year to which that return relates.
50

That the transportation of e-waste shall be carried out as per the manifest system whereby 

the transporter shall be required to carry a document (three copies) prepared by the 

sender, giving the details as per Form-6.

51

52 That the Project Proponent shall comply with provisions of the Batteries (Management and 

Handling) Rules, 2001 (as amended) and submit half yearly returns (as bulk consumer, 

importer, auctioneer, recycler as the case may be) to the State Board as provided under 

Rule 10 (2) (ii) of the Battery (Management and Handling) Rules, 2001 (as amended). In 

case the Project Proponent is not a bulk consumer even then the used batteries shall be 

returned to the authorized dealers or recyclers only.

53 That the record of batteries purchased and sold/ returned to registered dealers and/ or 

authorized recyclers shall be maintained and made available to the officers of the Board 

during inspections.

This Consent to Operate shall also be subject, besides the aforesaid specific conditions, to 

the general conditions given in the enclosed Annexure. The Project Proponent will comply 

with the provisions of the Water Act and Air Act and to such other conditions as may, from 

time to time , be specified, by the State Board under the provisions of the aforesaid Act(s). 

Please note that, non compliance of any of the above stated conditions would tantamount to 

revocation of Consent to Operate and Project Proponent / occupier shall be liable for legal 

action under the relevant provisions of the said Act(s).

Yours sincerely,

This  bears approval of the competent authority.

Group Incharge[ HDF ]
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Head Office (HDF )

Rajasthan State Pollution Control Board

File No     :  
Date:

Registered

Order No : 2022-2023/HDF/9187

4, Institutional Area, Jhalana Doongari, Jaipur-302 004

Phone: 0141-5159600,5159695

Dec 28 2022  5:41PM
F(HDF)/Udaipur(Sarada)/1(1)/2020-2021/5368-5370

10974Unit  Id   :

Copy to:-(A):

Regional Officer, Regional Office, Rajasthan State Pollution Control Board, Udaipur to ensure the 

compliance of conditions of the consent.

1

Master File.2

Group Incharge[ HDF ]
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  Project Name: M/s Hindustan Zinc Limited

  Project Address: M/s Hindustan Zinc Limited

  Village: Jawad Block: Sarada

  District: Udaipur State: Rajasthan

  Pin Code:

  Communication Address: Hindustan Zinc Limited, Zawarmala Mines, Admin Block, Zawar Mines, 
Zawarmala Mines, Sarada, Udaipur, Rajasthan - 313901

  Address of CGWB Regional Office : Central Ground Water Board Western Region, 6-a, Jhalana Doongri, Jaipur, 
Rajasthan - 302004

1. NOC No.: CGWA/NOC/MIN/REN/3/2023/8015 2. Date of Issuence 17/07/2023

3. Application No.: 21-4/268/RJ/MIN/2008 4. Category:
(GWRE 2022)

Critical

5. Project Status: Existing With Additional Ground Water 
Requirment

6. NOC Type: Renewal

7. Valid from: 11/12/2022 8. Valid up to: 10/12/2024

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 0.00 250.00 91250.00

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.): 404528.00

12. 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 1 0 1 0

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

 (Compliance Conditions given overleaf)

This is an auto generated document & need not to be signed.

Total Existing No.:1 Total Proposed No.:0

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

            

18/11, जामिगर�हाêस~�मािनसŃह�रļĄ~�िé�नĉʟी – 110011 / 18/11, Jamnagar House, Mansingh Road, New Delhi-110011
Phone: (011) 23383561 Fax: 23382051, 23386743
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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). 

(Non-compliance of the conditions mentioned above is likely to result in the cancellation of NOC and legal action against the proponent.) 

CENTRAL GROUND WATER AUTHORITY
Department of Water Resources, River Development and Ganga Rejuvenation

Ministry of Jal Shakti, Govt. of India

            

18/11, जामिगर�हाêस~�मािनसŃह�रļĄ~�िé�नĉʟी – 110011 / 18/11, Jamnagar House, Mansingh Road, New Delhi-110011
Phone: (011) 23383561 Fax: 23382051, 23386743

Website: cgwa-noc.gov.in
________________________
čािी�बचाये�– जीवि�बचाये

SAVE WATER - SAVE LIFE

504



  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,: 21-4/268/RJ/MIN/2008

 Name of Firm: M/S HINDUSTAN ZINC LIMITED

 AppType Category: Base Metal Ores

 Application Type: Mining

 PAN/GSTIN No. of Firm/Individual:  / 

S
N

Description Amount (Rs.)

1. Application Processing Fee
2. Ground Water Abstraction /Restoration charges 404528.00

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

Condition to be mentioned
      Rs. Rupees Four Lakh Four Thousand Five Hundred Twenty Eight Only 404528.00

 This is an system generated invoice, hence, does not require ink signed.
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  Project Name: M/s Hindustan Zinc Ltd.

  Project Address: Mochia Underground Mine

  Village: Jawad Block: Sarada

  District: Udaipur State: Rajasthan

  Pin Code:

  Communication Address: Hindustan Zinc Limited, Mochia Mines, Admin Block, Zawar Mines, Sarada, 
Udaipur, Rajasthan - 313901

  Address of CGWB Regional Office : Central Ground Water Board Western Region, 6-a, Jhalana Doongri, Jaipur, 
Rajasthan - 302004

1. NOC No.: CGWA/NOC/MIN/REN/3/2024/9739 2. Date of Issuence 18/07/2024

3. Application No.: 21-4/267/RJ/MIN/2008 4. Category:
(GWRE 2023)

Critical

5. Project Status: Existing With Additional Ground Water 
Requirment

6. NOC Type: Renewal

7. Valid from: 11/12/2022 8. Valid up to: 10/12/2024

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 1800.00 657000.00

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.): 6802474.00

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.:1 Total Proposed No.:0

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,: 21-4/267/RJ/MIN/2008 Date of Issuence:18/07/2024

 Name of Firm: M/S HINDUSTAN ZINC LTD.

 AppType Category: Base Metal Ores

 Application Type: Mining

 PAN/GSTIN No. of Firm/Individual:  / 

S
N

Description Amount (Rs.)

1. Application Processing Fee 5000.00

2. Ground Water Abstraction charges 6802474.00

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
50000.00

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 Sixty Eight Lakh Fifty Seven Thousand Four Hundred Seventy Four 
Only

6857474.00

 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
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  Project Name: M/s Hindustan Zinc Ltd.

  Project Address: M/s Hindustan Zinc Ltd., Balaria Underground Mine

  Village: Jawad Block: Sarada

  District: Udaipur State: Rajasthan

  Pin Code:

  Communication Address: Hindustan Zinc Limited, Balaria Mines, Admin. Block, Zawar Mines, Sarada, 
Udaipur, Rajasthan - 313901

  Address of CGWB Regional Office : Central Ground Water Board Western Region, 6-a, Jhalana Doongri, Jaipur, 
Rajasthan - 302004

1. NOC No.: CGWA/NOC/MIN/REN/3/2024/9741 2. Date of Issuence 18/07/2024

3. Application No.: 21-4/266/RJ/MIN/2008 4. Category:
(GWRE 2023)

Critical

5. Project Status: Existing With Additional Ground Water 
Requirment

6. NOC Type: Renewal

7. Valid from: 11/12/2022 8. Valid up to: 10/12/2024

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 1900.00 693500.00

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.): 7202570.00

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.:1 Total Proposed No.:0

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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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,: 21-4/266/RJ/MIN/2008 Date of Issuence:18/07/2024

 Name of Firm: M/S HINDUSTAN ZINC LTD.

 AppType Category: Base Metal Ores

 Application Type: Mining

 PAN/GSTIN No. of Firm/Individual:  / 

S
N

Description Amount (Rs.)

1. Application Processing Fee 5000.00

2. Ground Water Abstraction charges 7202570.00

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
50000.00

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 Seventy Two Lakh Fifty Seven Thousand Five Hundred Seventy Only 7257570.00

 This is an system generated invoice, hence, does not require ink signed.

            

18/11, जामिगर�हाêस~�मािनसŃह�रļĄ~�िé�नĉʟी – 110011 / 18/11, Jamnagar House, Mansingh Road, New Delhi-110011
Phone: (011) 23383561 Fax: 23382051, 23386743
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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
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  Project Name: M/s Hindustan Zinc Ltd.

  Project Address: Baroi Underground Mine

  Village: Jawad Block: Sarada

  District: Udaipur State: Rajasthan

  Pin Code:

  Communication Address: Hindustan Zinc Limited, Baroi Mines, Admin Block, Zawar Mines, Sarada, 
Udaipur, Rajasthan - 313901

  Address of CGWB Regional Office : Central Ground Water Board Western Region, 6-a, Jhalana Doongri, Jaipur, 
Rajasthan - 302004

1. NOC No.: CGWA/NOC/MIN/REN/3/2024/9231 2. Date of Issuence 11/03/2024

3. Application No.: 21-4/345/RJ/MIN/2009 4. Category:
(GWRE 2023)

Critical

5. Project Status: Existing With Additional Ground Water 
Requirment

6. NOC Type: Renewal

7. Valid from: 11/12/2022 8. Valid up to: 10/12/2024

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 0.00 350.00 127750.00

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.): 1085768.00

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 1 0 1 0

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

 (Compliance Conditions given overleaf)

This is an auto generated document & need not to be signed.

Total Existing No.:1 Total Proposed No.:0

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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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.) 

CENTRAL GROUND WATER AUTHORITY
Department of Water Resources, River Development and Ganga Rejuvenation

Ministry of Jal Shakti, Govt. of India

            

18/11, जामिगर�हाêस~�मािनसŃह�रļĄ~�िé�नĉʟी – 110011 / 18/11, Jamnagar House, Mansingh Road, New Delhi-110011
Phone: (011) 23383561 Fax: 23382051, 23386743

Website: cgwa-noc.gov.in
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  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,: 21-4/345/RJ/MIN/2009 Date of Issuence:11/03/2024

 Name of Firm: M/S HINDUSTAN ZINC LTD.

 AppType Category: Base Metal Ores

 Application Type: Mining

 PAN/GSTIN No. of Firm/Individual:  / 

S
N

Description Amount (Rs.)

1. Application Processing Fee 5000.00

2. Ground Water Abstraction /Restoration charges 1085768.00

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

Condition to be mentioned
      Rs. Rupees Ten Lakh Ninty Thousand Seven Hundred Sixty Eight Only 1090768.00

 This is an system generated invoice, hence, does not require ink signed.
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AGRED ENT OR HAITUT OVER TIDI DA TO IINI ISTaN zINC LTD, UDAIPUR

Thds agre anent maio tls day of..............l7..J..2.... 

betueen the Governor of stato of Aajasthan (heroinafter referred to as 

Ooverment vtdah epresai on ohall unlaso excluded by or ropugort to the 

cotext include da heire, ruocas pors or asdigns) of th» irst Par 

and the industan Zino lkd., a ompar registe red under Indian ampaniea

Act, 1913 haring its rogistered offioe at 6, ev Fatelpura in tho Cty 

of daipur, bereinaftor roferrod to as dndustan Anc (whdah eproasion 

uhere oonteart ao reqies include ita succensora, liquidatoro and 

&8signs) of tlhe otber party. 

Whe re as the parties have egreed to the handing over of the 

Tidi Dm to ths Hindugtan no Itd., is agreorsnt itnene th t!» 

tanafer of thb Dem on the t ms ad coditicns nationed bo low t 

1. The Btato Gove rrrent ill charge naninal cnat of wntor 

stored in the den caning frm Rejasthn Stato Terr: tory 

fram Hndustan ro r. 1/- per Yc.ft. as the m is 

built at th»ir coat. The quartity of wator vill ba 

calaulated fe th» preBert capaci ty cuve of the dam 

betveen highest gmuge attained aftor raino and lovo at 

Ewg reached before next raina ignoring inflow in ay 

other se azon vhich is rarv and s0 negligi ble. 

Hinus tan 2inc dl1 not raise the dam bayond R,L, 1407.00 
2. 

8.3 per anproved acherne, vithout B8nction of tho State 

Goverrment ad before oopleting all fomalitiea of 

acqdring landa in ubmergencs. 

3. In viev of the stability of the dem influonci ne th» safbty

of lifs and puhiic property donatrei, Hntust an no Itd. 

R I marrta1n tr p}Mry, or thia mir)so t e! 

ET eer, IrTÍEntie, iooriroit o" Pjastlvin or îtls Xmle 

hall inspect th» Ten eve ry yoar on 1t drs of ApIMl a'd 

td..? 
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1st day of November and lay dom instruetions for safety

and maitenance of the dam as are roquirod to be oamplied

dth by the Hndustan nc Itd. In the evet of uch 

inetructions not bedng conasidered roasonahle for oampliance 

by Hntustan ne Itd. the natter vill be reforred to theo 

Central Water Qommisaion, Nev Delhd, whose deci aion ahall

ba final and blnding.

In dtne es uhereof the parties have signed thia deod in the 

preBenoe of wito s00 nemed horeunder 

Witss 1) For and on behalf of lidustan
ino Lidted (a Govermert of A K.A NAND 

Sep H Ln uiaí laU) India Ertorprise) 

2) 
S.K. Shn'malk 

Erecalis S) no Idmitpd) Udaipur 

Tbrahim Al1) 
Chdef Engineer(lvil)
gned on behalf of Hrdustan

itness 1) AMSALA-?/926 

Bre autdvo ngineer, 
Irrigation Departmont, 
For and on behalf of 

R tn e) Govemor of Rajasthan. 
2) 
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AMBIENT AIR QUALITY 

Location - 1: Village Premnagar (Block-I)      (Unit: µg/m3) 

DATE OF 

MONITORING 

CLOCKHOURS 

00–08 08–16 16-24 
24 

HOURS 

24 

HOURS 

SO2 NO2 SO2 NO2 SO2 NO2 PM10 PM2.5 

01.03.2021 7.1 17.6 8.5 20 9.5 18 68.2 35.7 

02.03.2021 7.7 18.8 9.5 21.5 8.3 19.4 68.9 34.4 

08.03.2021 7.3 18 8.8 20.4 7.8 18.5 69.9 36.4 

09.03.2021 7.6 18.5 9.3 21.2 8 18.9 66.7 37.2 

15.03.2021 6.4 16.5 12.9 20.5 7.1 17.2 68.7 36.2 

16.03.2021 7.8 18.9 10.7 21.8 8.1 19.2 70.3 36.8 

22.03.2021 6.9 17.3 11.1 19.5 6.9 17.3 67.4 34.9 

23.03.2021 8.1 19.5 10.3 22.7 8.5 19.9 69.1 36.6 

29.03.2021 7.2 17.7 10.7 20.2 7.4 17.9 67.8 35.3 

30.03.2021 8 19.4 10.1 22.5 8.4 19.8 74.3 36.8 

05.04.2021 6.8 17.1 10 19.4 7.1 17.4 69.8 37.3 

06.04.2021 7.5 18.4 9.2 21 8.1 19 76.7 37.2 

12.04.2021 6.9 17.3 10.1 19.5 7.4 17.8 72.7 38.2 

13.04.2021 7.8 18.9 9.7 21.8 8.4 19.5 70.2 35.7 

19.04.2021 6.7 17 10.9 19.1 9 17.3 71.3 38.8 

20.04.2021 7.4 18.2 9.1 20.7 9.6 18.4 74 37.5 

26.04.2021 8.1 19.5 10.3 22.7 10.3 19.7 78.2 40.1 

27.04.2021 7.1 17.6 10.5 20 9.5 18 69.1 39.6 

03.05.2021 7.6 18.5 9.3 21.2 8.1 19 71 38.5 

04.05.2021 7 17.4 8.2 19.7 7.2 17.6 70.9 32.4 

10.05.2021 8.2 19.7 10.6 24.9 8.6 20.1 69.3 30.8 

11.05.2021 7.3 18 11.8 20.4 7.8 18.5 67.8 35.3 

17.05.2021 6.7 17 11.9 19.1 7 17.3 70.3 37.8 

18.05.2021 7.8 18.9 10.7 21.8 8.1 19.2 69.5 37 

24.05.2021 7.2 17.7 10.7 20.2 7.5 18 71 38.5 

25.05.2021 8 19.4 10.1 22.5 8.3 19.7 65.6 39.1 

 

 NO2 SO2 PM10 PM2.5 

Max. 24.9 12.9 75.2 39.8 

Min. 16.5 6.4 62.3 29.6 

95%tile 24.48 12.575 74.555 39.29 

98%tile 24.732 12.77 74.942 39.596 
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AMBIENT AIR QUALITY 

Location - 2: Mochia Mine(Block-I)     (Unit: µg/m3) 

DATEOF 

MONITORING 

CLOCKHOURS 

00–08 08–16 16-24 
24 

HOURS 

24 

HOURS 

SO2 NO2 SO2 NO2 SO2 NO2 PM10 PM2.5 

01.03.2021 7.5 15.6 8.9 19 7.9 16 75.1 40.8 

02.03.2021 8.1 16.8 9.9 19.5 8.7 17.4 79.8 36.5 

08.03.2021 7.7 16 11.2 18.4 8.2 16.5 82.8 38.5 

09.03.2021 8 16.5 12.7 19.2 8.4 16.9 79.6 39.3 

15.03.2021 6.8 14.5 14.3 19.5 7.5 15.2 81.6 42.3 

16.03.2021 8.2 16.9 13.1 19.8 8.5 17.2 79.2 38.9 

22.03.2021 7.3 15.3 12.5 23.5 7.3 15.3 82.3 40 

23.03.2021 8.5 17.5 13.7 24.7 8.9 17.9 79 41.7 

29.03.2021 7.6 15.7 11.1 21.2 7.8 15.9 78.7 40.4 

30.03.2021 8.4 17.4 10.5 22.5 8.8 17.8 81.2 36.9 

05.04.2021 7.2 15.1 9.4 21.4 7.5 15.4 76.7 46.4 

06.04.2021 7.9 16.4 9.6 19 8.5 17 83.6 39.3 

12.04.2021 7.3 15.3 10.5 21.5 7.8 15.8 77.6 43.3 

13.04.2021 8.2 16.9 10.1 19.8 8.8 17.5 85.1 40.8 

19.04.2021 7.1 15 10.7 20.1 7.4 15.3 78.2 43.9 

20.04.2021 7.8 16.2 9.5 18.7 8 16.4 83.9 39.6 

26.04.2021 8.5 17.5 12.7 20.7 8.7 17.7 86.3 47.6 

27.04.2021 7.5 15.6 10.9 21 7.9 16 76 41.7 

03.05.2021 8 16.5 9.7 19.2 8.5 17 77.9 43.6 

04.05.2021 7.4 15.4 10.6 23.7 7.6 15.6 71.8 37.5 

10.05.2021 8.6 17.7 11 25.7 9 18.1 80.2 36.9 

11.05.2021 7.7 16 9.2 18.4 8.2 16.5 84.7 35.9 

17.05.2021 7.1 15 10.3 22.1 7.4 15.3 77.2 36.9 

18.05.2021 8.2 16.9 12.1 19.8 8.5 17.2 70.2 36.1 

24.05.2021 7.6 15.7 9.1 18.2 7.9 16 75.9 37.6 

25.05.2021 8.4 17.4 10.5 20.5 8.7 17.7 72.5 38.2 

 

 NO2 SO2 PM10 PM2.5 

MAX. 25.7 14.3 82.3 46.6 

MIN. 14.5 6.8 68.2 32.9 

95%tile 

 

25.14 13.925 81.595 45.915 

98%tile 25.476 14.15 82.018 46.326 
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AMBIENT AIR QUALITY 

Location- 3:  Balaria Mine(Block-I)      (Unit: µg/m3) 

DATEOF 

MONITORING 

CLOCKHOUR

S 
00–08 08–16 16-24 

24 

HOURS 

24 

HOURS 

SO2 NO2 SO2 NO2 SO2 NO2 PM10 PM2.5 

01.03.2021 7.3 16.3 8.7 18.7 7.7 16.7 75.1 36.2 

02.03.2021 7.9 17.5 9.7 20.2 8.5 18.1 70.8 31.9 

08.03.2021 7.5 16.7 11 19.1 8 17.2 72.8 33.9 

09.03.2021 7.8 17.2 12.5 19.9 8.2 17.6 73.6 34.7 

15.03.2021 6.6 15.2 13.8 12.5 7.3 15.9 75.6 36.7 

16.03.2021 8 17.6 11.9 20.5 8.3 17.9 73.2 34.3 

22.03.2021 7.1 16 11.3 20.2 7.1 16 74.3 35.4 

23.03.2021 8.3 18.2 10.5 21.4 8.7 18.6 76 37.1 

29.03.2021 7.4 16.4 8.9 18.9 7.6 16.6 74.7 35.8 

30.03.2021 8.2 18.1 10.3 21.2 8.6 18.5 71.2 40.3 

05.04.2021 7 15.8 8.2 18.1 7.3 16.1 76.7 37.8 

06.04.2021 7.7 17.1 9.4 19.7 8.3 17.7 73.6 39.7 

12.04.2021 7.1 16 8.3 18.2 7.6 16.5 77.6 38.7 

13.04.2021 8 17.6 9.9 20.5 8.6 18.2 75.1 38.2 

19.04.2021 6.9 15.7 8.1 17.8 7.2 16 78.2 39.3 

20.04.2021 7.6 16.9 9.3 19.4 7.8 17.1 73.9 40 

26.04.2021 8.3 18.2 10.5 21.4 8.5 18.4 81.8 42.1 

27.04.2021 7.3 16.3 8.7 18.7 7.7 16.7 76 39.1 

03.05.2021 7.8 17.2 9.5 19.9 8.3 17.7 77.9 39 

04.05.2021 7.2 16.1 8.4 23.4 7.4 16.3 71.8 32.9 

10.05.2021 8.4 18.4 10.8 27.1 8.8 18.8 70.2 31.3 

11.05.2021 7.5 16.7 9 25.1 8 17.2 74.7 35.8 

17.05.2021 6.9 15.7 8.1 22.8 7.2 16 77.2 38.3 

18.05.2021 8 17.6 9.9 20.5 8.3 17.9 70.4 31.5 

24.05.2021 7.4 16.4 8.9 18.9 7.7 16.7 77.9 39 

25.05.2021 8.2 18.1 10.3 21.2 8.5 18.4 72.5 33.6 

 

 NO2 SO2 PM10 PM2.5 

MAX. 27.1 13.8 74.6 40.1 

MIN. 15.2 6.6 62.1 30.3 

95%tile 

 

26.505 13.44 73.975 39.61 

98%tile 26.862 13.656 74.35 39.904 
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AMBIENT AIR QUALITY 

Location – 4: Baroi Mine(Block-I)     (Unit: µg/m3) 

 

DATEOF 

MONITORING 

CLOCKHOURS 

00–08 08–16 16-24 
24 

HOURS 

24 

HOURS 

SO2 NO2 SO2 NO2 SO2 NO2 PM10 PM2.5 

01.03.2021 8 16 9.4 18.4 8.4 16.4 77.2 39.7 

02.03.2021 8.6 17.2 10.4 19.9 9.2 17.8 72.9 35.4 

08.03.2021 8.2 16.4 9.7 18.8 8.7 16.9 74.9 37.4 

09.03.2021 8.5 16.9 10.2 19.6 8.9 17.3 75.7 38.2 

15.03.2021 7.3 14.9 14.5 22.5 8 15.6 77.7 40.2 

16.03.2021 8.7 17.3 10.6 20.2 9 17.6 75.3 37.8 

22.03.2021 7.8 15.7 9 17.9 7.8 15.7 76.4 38.9 

23.03.2021 9 17.9 11.2 21.1 9.4 18.3 78.1 40.6 

29.03.2021 8.1 16.1 9.6 18.6 8.3 16.3 76.8 39.3 

30.03.2021 8.9 17.8 11 20.9 9.3 18.2 73.3 35.8 

05.04.2021 7.7 15.5 8.9 21.8 8 15.8 78.8 41.3 

06.04.2021 8.4 16.8 10.1 19.4 9 17.4 75.7 38.2 

12.04.2021 7.8 15.7 9 21.9 8.3 16.2 79.7 42.2 

13.04.2021 8.7 17.3 10.6 20.2 9.3 17.9 77.2 39.7 

19.04.2021 7.6 15.4 8.8 21.5 7.9 15.7 80.3 42.8 

20.04.2021 8.3 16.6 10 19.1 8.5 16.8 81 44.5 

26.04.2021 9 17.9 11.2 21.1 9.2 18.1 84.7 46.5 

27.04.2021 8 16 9.4 18.4 8.4 16.4 82.1 40.6 

03.05.2021 8.5 16.9 10.2 19.6 9 17.4 80 42.5 

04.05.2021 7.9 15.8 9.1 22.1 8.1 16 73.9 36.4 

10.05.2021 9.1 18.1 11.5 26.3 9.5 18.5 72.3 34.8 

11.05.2021 8.2 16.4 9.7 24.8 8.7 16.9 76.8 39.3 

17.05.2021 7.6 15.4 8.8 21.5 7.9 15.7 79.3 41.8 

18.05.2021 8.7 17.3 10.6 20.2 9 17.6 75.5 39 

24.05.2021 8.1 16.1 9.6 18.6 8.4 16.4 80 38.5 

25.05.2021 8.9 17.8 11 20.9 9.2 18.1 74.6 37.1 

  

 NO2 SO2 PM10 PM2.5 

Max. 26.3 14.5 78.9 42.5 

Min. 14.9 7.3 66.3 33.8 

95%tile 25.73 14.14 78.27 42.065 

98%tile 26.072 14.356 78.648 42.326 
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AMBIENT AIR QUALITY 

 
Location -5: ZawarMala Mine(Block-I)      (Unit: µg/m3) 

DATEOF 

MONITORING 

CLOCKHOURS 

00–08 08–16 16-24 
24 

HOURS 

24 

HOURS 

SO2 NO2 SO2 NO2 SO2 NO2 PM10 PM2.5 

01.03.2021 7.8 17.1 9.2 19.5 8.2 17.5 81 39.9 

02.03.2021 8.4 18.3 10.2 21 9 18.9 76.7 35.6 

08.03.2021 8 17.5 9.5 19.9 8.5 18 78.7 37.6 

09.03.2021 8.3 18 10 20.7 8.7 18.4 79.5 38.4 

15.03.2021 7.1 16 14.5 19.5 7.8 16.7 81.5 40.4 

16.03.2021 8.5 18.4 15.6 21.3 8.8 18.7 79.1 38 

22.03.2021 7.6 16.8 12.8 24 7.6 16.8 80.2 39.1 

23.03.2021 8.8 19 11 27.9 9.2 19.4 81.9 40.8 

29.03.2021 7.9 17.2 9.4 25.7 8.1 17.4 80.6 39.5 

30.03.2021 8.7 18.9 10.8 22 9.1 19.3 77.1 36 

05.04.2021 7.5 16.6 9.7 18.9 7.8 16.9 82.6 41.5 

06.04.2021 8.2 17.9 9.9 20.5 8.8 18.5 79.5 38.4 

12.04.2021 7.6 16.8 8.8 19 8.1 17.3 83.5 42.4 

13.04.2021 8.5 18.4 10.4 21.3 9.1 19 81 39.9 

19.04.2021 7.4 16.5 8.9 18.6 7.7 16.8 84.1 43 

20.04.2021 8.1 17.7 9.8 20.2 8.3 17.9 86.8 45.9 

26.04.2021 8.8 19 11 26.2 9 19.2 84.4 43.3 

27.04.2021 7.8 17.1 9.2 22.5 8.2 17.5 81.9 40.8 

03.05.2021 8.3 18 10 20.7 8.8 18.5 83.8 42.7 

04.05.2021 7.7 16.9 8.9 19.2 7.9 17.1 77.7 36.6 

10.05.2021 8.9 19.2 11.3 22.5 9.3 19.6 76.1 35 

11.05.2021 8 17.5 9.5 19.9 8.5 18 80.6 39.5 

17.05.2021 7.4 16.5 10.8 18.6 7.7 16.8 83.1 42 

18.05.2021 8.5 18.4 10.4 21.3 8.8 18.7 76.3 35.2 

24.05.2021 7.9 17.2 9.4 19.7 8.2 17.5 83.8 42.7 

25.05.2021 8.7 18.9 10.8 22 9 19.2 78.4 37.3 

 

 NO2 SO2 PM10 PM2.5 

Max. 27.9 15.6 81.8 44.9 

Min. 16.0 7.1 67.1 35 

95%tile 27.305 15.175 81.065 44.405 

98%tile 27.662 15.43 81.506 44.702 
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AMBIENT AIR QUALITY 

 

Location - 6: Village Jawar       (Unit: µg/m3) 

DATEOF 

MONITORING 

CLOCKHOURS 

00- 08 08 -16 16-24 
2

4 

2

4 

SO2 NO2 SO2 NO2 SO2 NO2 PM10 PM2.5 

03.03.2021 6.5 17.4 7.9 19.8 6.9 17.8 67.6 34.9 

04.03.2021 7.1 18.6 8.9 21.3 7.7 19.2 63.3 30.6 

10.03.2021 6.7 17.8 9.2 20.2 7.2 18.3 65.3 32.6 

11.03.2021 7 18.3 11.7 21 7.4 18.7 66.1 33.4 

17.03.2021 5.8 16.3 12.4 22.5 6.5 17 68.1 35.4 

18.03.2021 7.2 18.7 9.1 21.6 7.5 19 65.7 33 

24.03.2021 6.3 17.1 8.5 19.3 6.3 17.1 66.8 34.1 

25.03.2021 7.5 19.3 9.7 22.5 7.9 19.7 68.5 35.8 

31.03.2021 6.6 17.5 8.1 20 6.8 17.7 67.2 34.5 

01.04.2021 7.4 19.2 9.5 22.3 7.8 19.6 63.7 31 

07.04.2021 6.2 16.9 8.4 23.2 6.5 17.2 69.2 36.5 

08.04.2021 6.9 18.2 8.6 26 7.5 18.8 66.1 33.4 

14.04.2021 6.3 17.1 8.5 24.3 6.8 17.6 70.1 37.4 

15.04.2021 7.2 18.7 9.1 21.6 7.8 19.3 67.6 34.9 

21.04.2021 6.1 16.8 8.3 18.9 6.4 17.1 70.7 38 

22.04.2021 6.8 18 8.5 20.5 7 18.2 69.4 33.7 

28.04.2021 7.5 19.3 9.7 22.5 7.7 19.5 74.1 40.4 

29.04.2021 6.5 17.4 7.9 19.8 6.9 17.8 72.5 38.3 

05.05.2021 7 18.3 8.7 21 7.5 18.8 70.4 37.7 

06.05.2021 6.4 17.2 9.6 19.5 6.6 17.4 64.3 31.6 

12.05.2021 7.6 19.5 10 22.8 8 19.9 62.7 30 

13.05.2021 6.7 17.8 8.2 20.2 7.2 18.3 67.2 34.5 

19.05.2021 6.1 16.8 8.3 18.9 6.4 17.1 69.7 37 

20.05.2021 7.2 18.7 9.1 21.6 7.5 19 62.9 30.2 

26.05.2021 6.6 17.5 8.1 20 6.9 17.8 70.4 37.7 

27.05.2021 7.4 19.2 9.5 22.3 7.7 19.5 65 32.3 

 

 NO2 SO2 PM10 PM2.5 

Max. 26.0 12.4 74.1 40.4 

Min 16.3 5.8 62.7 30.0 

95%tile 25.515 12.07 73.53 39.88 

98%tile 25.806 12.268 73.872 40.192 
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AMBIENT AIR QUALITY 

 
Location- 7: CPP       (Unit: µg/m3) 

 

 

DATEOF 

MONITORING 

CLOCKHOURS 

00-08 08-16 16- 24 
24 

HOURS 

24 

HOURS 

SO2 NO2 SO2 NO2 SO2 NO2 PM10 PM2.5 

03.03.2021 9.6 20.9 11 23.3 10 21.3 82.2 41.3 

04.03.2021 10.2 22.1 12 24.8 10.8 22.7 77.9 37 

10.03.2021 9.8 21.3 11.3 23.7 10.3 21.8 79.9 39 

11.03.2021 10.1 21.8 15.8 24.5 10.5 22.2 80.7 39.8 

17.03.2021 8.9 19.8 14.5 22.5 9.6 20.5 82.7 41.8 

18.03.2021 10.3 22.2 17.7 25.1 10.6 22.5 80.3 39.4 

24.03.2021 9.4 20.6 16.6 22.8 9.4 20.6 81.4 40.5 

25.03.2021 10.6 22.8 14.8 26 11 23.2 83.1 42.2 

31.03.2021 9.7 21 13.2 23.5 9.9 21.2 81.8 40.9 

01.04.2021 10.5 22.7 12.6 25.8 10.9 23.1 78.3 37.4 

07.04.2021 9.3 20.4 10.5 22.7 9.6 20.7 83.8 42.9 

08.04.2021 10 21.7 11.7 24.3 10.6 22.3 80.7 39.8 

14.04.2021 9.4 20.6 10.9 22.8 9.9 21.1 84.7 43.8 

15.04.2021 10.3 22.2 12.2 25.1 10.9 22.8 82.2 41.3 

21.04.2021 9.2 20.3 10.7 22.4 9.5 20.6 85.3 44.4 

22.04.2021 9.9 21.5 11.6 24 10.1 21.7 81 40.1 

28.04.2021 10.6 22.8 12.8 26 10.8 23 85.6 44.7 

29.04.2021 9.6 20.9 11 27.3 10 21.3 88.6 49.8 

05.05.2021 10.1 21.8 11.8 28.5 10.6 22.3 85 47.1 

06.05.2021 9.5 20.7 10.7 30.2 9.7 20.9 82.9 42 

12.05.2021 10.7 23 13.1 26.3 11.1 23.4 77.3 39.4 

13.05.2021 9.8 21.3 11.3 25.7 10.3 21.8 81.8 40.9 

19.05.2021 9.2 20.3 10.9 22.4 9.5 20.6 84.3 43.4 

20.05.2021 10.3 22.2 12.2 25.1 10.6 22.5 77.5 36.4 

26.05.2021 9.7 21 11.2 23.5 10 21.3 85 37.1 

27.05.2021 10.5 22.7 12.6 25.8 10.8 23 79.6 38.7 

 

 NO2 SO2 PM10 PM2.5 

Max. 30.2 17.7 84.6 46.8 

Min. 19.8 8.9 71.3 36.4 

95%tile 29.68 17.26 83.935 46.28 

98%tile 29.992 17.524 84.334 46.592 
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AMBIENT AIR QUALITY 

 

Location - 8: Mine Site Bara (Block III)    (Unit: µg/m3) 

DATEOF 

MONITORING 

CLOCKHOURS 

00–08 08–16 16-24 
24 

HOURS 

24 

HOURS 

SO2 NO2 SO2 NO2 SO2 NO2 PM10 PM2.5 

03.03.2021 7.2 16.3 8.6 18.7 7.6 16.7 73.4 36.7 

04.03.2021 7.8 17.5 9.6 20.2 8.4 18.1 69.1 32.4 

10.03.2021 7.4 16.7 8.9 19.1 7.9 17.2 71.1 34.4 

11.03.2021 7.7 17.2 11.4 19.9 8.1 17.6 71.9 35.2 

17.03.2021 6.5 15.2 13.8 12.5 7.2 15.9 73.9 37.2 

18.03.2021 7.9 17.6 9.8 20.5 8.2 17.9 71.5 34.8 

24.03.2021 7 16 8.7 18.2 7 16 72.6 35.9 

25.03.2021 8.2 18.2 10.4 21.4 8.6 18.6 74.3 37.6 

31.03.2021 7.3 16.4 8.8 24.6 7.5 16.6 73 36.3 

01.04.2021 8.1 18.1 10.2 21.2 8.5 18.5 69.5 32.8 

07.04.2021 6.9 15.8 8.7 18.1 7.2 16.1 75 38.3 

08.04.2021 7.6 17.1 9.3 19.7 8.2 17.7 71.9 35.2 

14.04.2021 7 16 8.9 18.2 7.5 16.5 75.9 39.2 

15.04.2021 7.9 17.6 9.8 20.5 8.5 18.2 73.4 36.7 

21.04.2021 6.8 15.7 8.8 22.8 7.1 16 76.5 39.8 

22.04.2021 7.5 16.9 9.2 19.4 7.7 17.1 72.2 35.5 

28.04.2021 8.2 18.2 10.4 21.4 8.4 18.4 76.8 37.6 

29.04.2021 7.2 16.3 8.6 18.7 7.6 16.7 78.9 39.7 

05.05.2021 7.7 17.2 9.4 19.9 8.2 17.7 76.2 37.4 

06.05.2021 7.1 16.1 8.3 18.4 7.3 16.3 70.1 33.4 

12.05.2021 8.3 18.4 10.7 21.7 8.7 18.8 68.5 31.8 

13.05.2021 7.4 16.7 8.9 19.1 7.9 17.2 73 36.3 

19.05.2021 6.8 15.7 8.9 17.8 7.1 16 75.5 38.8 

20.05.2021 7.9 17.6 9.8 20.5 8.2 17.9 68.7 32 

26.05.2021 7.3 16.4 8.8 18.9 7.6 16.7 76.2 39.5 

27.05.2021 8.1 18.1 10.2 21.2 8.4 18.4 70.8 34.1 

 

 NO2 SO2 PM10 PM2.5 

Max. 24.6 13.8 78.9 39.7 

Min. 15.2 6.5 68.5 31.8 

95%tile 24.13 13.435 78.38 39.305 

98%tile 24.412 13.654 78.692 39.542 
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AMBIENT AIR QUALITY 

Location- 9: Singatwara       (Unit: µg/m3) 

DATEOF 

MONITORING 

CLOCKHOURS 

00–08 08–16 16-24 
24 

HOURS 

24 

HOURS 

SO2 NO2 SO2 NO2 SO2 NO2 PM10 PM2.5 

03.03.2021 7.2 16.3 8.6 18.7 7.6 16.7 73.4 36.7 

04.03.2021 7.8 17.5 9.6 20.2 8.4 18.1 69.1 32.4 

10.03.2021 7.4 16.7 8.9 19.1 7.9 17.2 71.1 34.4 

11.03.2021 7.7 14.2 11.2 19.9 8.1 17.6 71.9 35.2 

17.03.2021 6.3 13.7 10.8 21.4 7.2 15.9 73.9 37.2 

18.03.2021 7.9 15.6 9.8 20.5 8.2 17.9 71.5 34.8 

24.03.2021 7 16 8.7 18.2 7 16 72.6 35.9 

25.03.2021 8.2 18.2 10.4 21.4 8.6 18.6 74.3 37.6 

31.03.2021 7.3 16.4 8.8 21.4 7.5 16.6 73 36.3 

01.04.2021 8.1 18.1 10.2 21.2 8.5 18.5 69.5 32.8 

07.04.2021 6.9 15.8 8.7 18.1 7.2 16.1 75 38.3 

08.04.2021 7.6 17.1 9.3 19.7 8.2 17.7 71.9 35.2 

14.04.2021 7 16 8.9 18.2 7.5 16.5 75.9 29.4 

15.04.2021 7.9 17.6 9.8 20.5 8.5 18.2 73.4 32.7 

21.04.2021 6.8 15.7 8.8 21.4 7.1 16 76.5 38.6 

22.04.2021 7.5 16.9 9.2 19.4 7.7 17.1 72.2 35.5 

28.04.2021 8.2 18.2 10.4 21.4 8.4 18.4 76.7 38.8 

29.04.2021 7.2 16.3 8.6 18.7 7.6 16.7 75.9 37.6 

05.05.2021 7.7 17.2 9.4 19.9 8.2 17.7 76.2 38.5 

06.05.2021 7.1 16.1 8.3 18.4 7.3 16.3 70.1 33.4 

12.05.2021 8.3 18.4 10.7 20.7 8.7 18.8 62.4 31.8 

13.05.2021 7.4 16.7 8.9 19.1 7.9 17.2 67 36.3 

19.05.2021 6.8 15.7 8.9 17.8 7.1 16 68.7 29.8 

20.05.2021 7.9 17.6 9.8 20.5 8.2 17.9 72 32 

26.05.2021 7.3 16.4 8.8 18.9 7.6 16.7 76.2 38.8 

27.05.2021 8.1 18.1 10.2 21.2 8.4 18.4 70.8 34.1 

 

 NO2 SO2 PM10 PM2.5 

Max. 21.4 11.2 76.7 38.8 

Min. 13.7 6.3 62.4 29.4 

95%tile 
21.015 10.955 75.985 38.33 

98%tile 
21.246 11.102 76.414 38.612 

583



AMBIENT AIR QUALITY 

 

Location- 10: kalipipli        (Unit: µg/m3) 

 

 

DATEOF 

MONITORING 

CLOCKHOURS 

00–08 08–16 16-24 
24 

HOURS 

24 

HOURS 

SO2 NO2 SO2 NO2 SO2 NO2 PM10 PM2.5 

03.03.2021 7.5 18.7 8.9 21.1 7.9 19.1 74.7 37.1 

04.03.2021 8.1 19.9 9.9 22.6 8.7 20.5 70.4 32.8 

10.03.2021 7.7 19.1 9.2 21.5 8.2 19.6 72.4 34.8 

11.03.2021 8 19.6 9.7 22.3 8.4 20 73.2 35.6 

17.03.2021 6.8 17.6 14.5 21.5 7.5 18.3 75.2 37.6 

18.03.2021 8.2 20 15.3 22.9 8.5 20.3 82.8 35.2 

24.03.2021 7.3 18.4 13.5 21.6 7.3 18.4 79.9 36.3 

25.03.2021 8.5 20.6 10.7 23.8 8.9 21 75.6 38 

31.03.2021 7.6 18.8 10.1 21.3 7.8 19 74.3 36.7 

01.04.2021 8.4 20.5 10.5 23.6 8.8 20.9 80.8 33.2 

07.04.2021 7.2 18.2 9.4 21.5 7.5 18.5 76.3 38.7 

08.04.2021 7.9 19.5 9.6 22.1 8.5 20.1 73.2 35.6 

14.04.2021 7.3 18.4 10.5 23.6 7.8 18.9 77.2 39.6 

15.04.2021 8.2 20 10.1 22.9 8.8 20.6 74.7 37.1 

21.04.2021 7.1 18.1 9.7 20.9 7.4 18.4 77.8 40.2 

22.04.2021 7.8 19.3 9.5 21.8 8 19.5 83.5 43 

28.04.2021 8.5 20.6 10.7 23.8 8.7 20.8 78.1 41.5 

29.04.2021 7.5 18.7 8.9 21.1 7.9 19.1 85.1 43.5 

05.05.2021 8 19.6 9.7 22.3 8.5 20.1 82.5 39.9 

06.05.2021 7.4 18.5 10.6 21.8 7.6 18.7 79.4 37.8 

12.05.2021 8.6 20.8 11 24.1 9 20.2 79.8 32.2 

13.05.2021 7.7 19.1 9.2 28.7 8.2 19.6 74.3 36.7 

19.05.2021 7.1 18.1 9.3 25.2 7.4 18.4 76.8 39.2 

20.05.2021 8.2 20 10.1 22.9 8.5 20.3 77.5 32.4 

26.05.2021 7.6 18.8 9.1 21.3 7.9 19.1 72.1 39.9 

27.05.2021 8.4 20.5 10.5 23.6 8.7 20.8 69.8 34.5 

 

 NO2 SO2 PM10 PM2.5 

Max. 28.7 15.3 82.1 41.5 

Min. 17.6 6.8 65.8 32.2 

95%tile 28.145 14.875 81.285 41.035 

98%tile 28.478 15.13 81.774 41.314 
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AMBIENT AIR QUALITY 

Location- 11: Kanpur       (Unit: µg/m3) 

 

DATEOF 

MONITORING 

CLOCKHOURS 

00–08 08–16 16-24 
24 

HOURS 

24 

HOURS 

SO2 NO2 SO2 NO2 SO2 NO2 PM10 PM2.5 

05.03.2021 6.8 15.2 8.2 17.6 7.2 15.6 68.7 32.5 

06.03.2021 7.4 16.4 9.2 19.1 8 17 64.4 28.2 

12.03.2021 7 15.6 8.5 18 7.5 16.1 66.4 30.2 

13.03.2021 7.3 16.1 9 18.8 7.7 16.5 67.2 31 

19.03.2021 6.1 14.1 11.6 20.5 6.8 14.8 69.2 33 

20.03.2021 7.5 16.5 9.4 19.4 7.8 16.8 66.8 30.6 

26.03.2021 6.6 14.9 8.8 18.1 6.6 14.9 67.9 31.7 

27.03.2021 7.8 17.1 10 20.3 8.2 17.5 69.6 33.4 

02.04.2021 6.9 15.3 8.4 22.3 7.1 15.5 68.3 32.1 

03.04.2021 7.7 17 9.8 20.1 8.1 17.4 64.8 28.6 

09.04.2021 6.5 14.7 8.7 18.9 6.8 15 70.3 34.1 

10.04.2021 7.2 16 8.9 18.6 7.8 16.6 67.2 31 

16.04.2021 6.6 14.9 8.8 18.1 7.1 15.4 71.2 35 

17.04.2021 7.5 16.5 9.4 19.4 8.1 17.1 68.7 32.5 

23.04.2021 6.4 14.6 8.6 19.7 6.7 14.9 71.8 35.1 

24.04.2021 7.1 15.8 8.8 18.3 7.3 16 67.5 31.3 

30.04.2021 7.8 17.1 10 20.3 8 17.3 72.1 35.3 

01.05.2021 6.8 15.2 8.2 17.6 7.2 15.6 74.7 35.4 

07.05.2021 7.3 16.1 9 18.8 7.8 16.6 71.5 33.4 

08.05.2021 6.7 15 9.9 17.3 6.9 15.2 65.4 29.2 

14.05.2021 7.9 17.3 10.3 20.6 8.3 17.7 63.8 27.6 

15.05.2021 7 15.6 8.5 18 7.5 16.1 68.3 32.1 

21.05.2021 6.4 14.6 8.6 19.7 6.7 14.9 70.8 34.6 

22.05.2021 7.5 16.5 9.4 19.4 7.8 16.8 64 29.8 

28.05.2021 6.9 15.3 8.4 17.8 7.2 15.6 71.5 35.3 

29.05.2021 7.7 17 9.8 20.1 8 17.3 66.1 29.9 

 

 NO2 SO2 PM10 PM2.5 

Max. 22.3 11.6 74.7 35.4 

Min. 14.1 6.1 63.8 27.6 

95%tile 21.89 11.325 74.155 35.01 

98%tile 22.136 11.49 74.482 35.244 
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AMBIENT AIR QUALITY 

Location- 12: Kevra Khurd       (Unit: µg/m3) 

 

DATEOF 

MONITORING 

CLOCKHOURS 

00–08 08–16 16-24 
24 

HOURS 

24 

HOURS 

SO2 NO2 SO2 NO2 SO2 NO2 PM10 PM2.5 

05.03.2021 7.3 16 8.7 18.9 7.7 19.4 69.9 36.4 

06.03.2021 7.9 17.2 9.7 19.9 8.5 17.8 65.6 32.1 

12.03.2021 7.5 16.4 9 18.8 8 16.9 67.6 34.1 

13.03.2021 7.8 16.9 10.5 19.6 8.2 17.3 68.4 34.9 

19.03.2021 6.6 14.9 12.7 20.5 7.3 15.6 70.4 36.9 

20.03.2021 8 17.3 9.9 20.2 8.3 17.6 68 34.5 

26.03.2021 7.1 15.7 8.9 19.9 7.1 15.7 69.1 35.6 

27.03.2021 8.3 17.9 10.5 21.1 8.7 18.3 70.8 37.3 

02.04.2021 7.4 16.1 8.9 18.6 7.6 16.3 69.5 36 

03.04.2021 8.2 17.8 10.3 20.9 8.6 18.2 66 32.5 

09.04.2021 7 15.5 8.9 18.8 7.3 15.8 71.5 38 

10.04.2021 7.7 16.8 9.4 19.4 8.3 17.4 68.4 34.9 

16.04.2021 7.1 15.7 8.9 18.9 7.6 16.2 72.4 38.9 

17.04.2021 8 17.3 9.9 20.2 8.6 17.9 69.9 36.4 

23.04.2021 6.9 15.4 8.9 18.5 7.2 15.7 73 39.5 

24.04.2021 7.6 16.6 9.3 19.1 7.8 16.8 68.7 35.2 

30.04.2021 8.3 17.9 10.5 21.1 8.5 18.1 73.3 39.8 

01.05.2021 7.3 16 8.7 18.8 7.7 16.4 78.9 40.2 

07.05.2021 7.8 16.9 9.5 19.6 8.3 17.4 72.7 39.2 

08.05.2021 7.2 15.8 8.7 23.8 7.4 16 66.6 33.1 

14.05.2021 8.4 18.1 10.8 21.4 8.8 18.5 65 31.5 

15.05.2021 7.5 16.4 9 18.8 8 16.9 69.5 36 

21.05.2021 6.9 15.4 8.8 19.5 7.2 15.7 72 38.5 

22.05.2021 8 17.3 9.9 20.2 8.3 17.6 65.2 31.7 

28.05.2021 7.4 16.1 8.9 18.6 7.7 16.4 72.7 39.2 

29.05.2021 8.2 17.8 10.3 20.9 8.5 18.1 67.3 33.8 

 

 NO2 SO2 PM10 PM2.5 

Max. 23.8 12.7 78.9 40.2 

Min. 14.9 6.6 65.0 31.5 

95%tile 23.355 12.395 78.205 39.765 

98%tile 23.355 12.395 78.205 39.765 
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AMBIENT AIR QUALITY 

Location- 13: Nangela       (Unit: µg/m3) 

 

DATEOF 

MONITORING 

CLOCKHOURS 

00–08 08–16 16-24 
24 

HOURS 

24 

HOURS 

SO2 NO2 SO2 NO2 SO2 NO2 PM10 PM2.5 

05.03.2021 6.2 14.7 7.6 17.1 6.6 15.1 59.8 31.1 

06.03.2021 6.8 15.9 8.6 18.6 7.4 16.5 55.5 26.8 

12.03.2021 6.4 15.1 7.9 17.5 6.9 15.6 57.5 28.8 

13.03.2021 6.7 15.6 8.4 18.3 7.1 16 58.3 29.6 

19.03.2021 5.5 13.6 10.3 20 6.8 14.3 60.3 31.6 

20.03.2021 6.9 16 8.8 18.9 7.2 16.3 57.9 29.2 

26.03.2021 6 14.4 7.9 16.6 6.9 14.4 59 30.3 

27.03.2021 7.2 16.6 9.4 19.8 7.6 17 60.7 32 

02.04.2021 6.3 14.8 7.8 17.3 6.5 15 59.4 30.7 

03.04.2021 7.1 16.5 9.2 19.6 7.5 16.9 55.9 27.2 

09.04.2021 5.9 14.2 7.9 16.5 6.7 14.5 61.4 32.7 

10.04.2021 6.6 15.5 8.3 18.1 7.2 16.1 58.3 29.6 

16.04.2021 6 14.4 9.2 16.6 6.5 14.9 62.3 33.6 

17.04.2021 6.9 16 8.8 18.9 7.5 16.6 59.8 31.1 

23.04.2021 5.8 14.1 7.8 18.7 7.1 14.4 62.9 34.2 

24.04.2021 6.5 15.3 8.2 17.8 6.7 15.5 58.6 29.9 

30.04.2021 7.2 16.6 9.4 19.8 7.4 16.8 63.2 33.7 

01.05.2021 6.2 14.7 7.6 17.1 6.6 15.1 67.3 34.3 

07.05.2021 6.7 15.6 8.4 18.3 7.2 16.1 62.6 32.9 

08.05.2021 6.1 14.5 7.4 16.8 6.3 14.7 56.5 27.8 

14.05.2021 7.3 16.8 9.7 20.3 7.7 17.2 54.9 26.2 

15.05.2021 6.4 15.1 7.9 17.5 6.9 15.6 59.4 30.7 

21.05.2021 5.8 14.1 7.8 16.7 6.8 14.4 61.9 33.2 

22.05.2021 6.9 16 8.8 18.9 7.2 16.3 55.1 26.4 

28.05.2021 6.3 14.8 7.8 17.3 6.6 15.1 62.6 33.9 

29.05.2021 7.1 16.5 9.2 19.6 7.4 16.8 57.2 28.5 

 

 NO2 SO2 PM10 PM2.5 

Max. 20.3 10.3 67.3 34.3 

Min. 13.6 5.5 54.9 26.2 

95%tile 19.965 10.06 66.68 33.895 

98%tile 20.166 10.204 67.052 34.138 
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AMBIENT AIR QUALITY 

Location- 14: Dewala       (Unit: µg/m3) 

 

DATEOF 

MONITORING 

CLOCKHOURS 

00–08 08–16 16-24 
24 

HOURS 

24 

HOURS 

SO2 NO2 SO2 NO2 SO2 NO2 PM10 PM2.5 

05.03.2021 6.7 14.1 8.1 16.5 7.1 14.5 68 33.9 

06.03.2021 7.3 15.3 9.1 18 7.9 15.9 63.7 29.6 

12.03.2021 6.9 14.5 8.4 16.9 7.4 15 65.7 31.6 

13.03.2021 7.2 15 8.9 17.7 7.6 15.4 66.5 32.4 

19.03.2021 6 13 11.9 20.5 6.7 13.7 68.5 34.4 

20.03.2021 7.4 15.4 9.3 18.3 7.7 15.7 66.1 32 

26.03.2021 6.5 13.8 8.7 18 6.5 13.8 67.2 33.1 

27.03.2021 7.7 16 9.9 19.2 8.1 16.4 68.9 34.8 

02.04.2021 6.8 14.2 8.3 16.7 7 14.4 67.6 33.5 

03.04.2021 7.6 15.9 9.7 19 8 16.3 64.1 32 

09.04.2021 6.4 13.6 8.6 17.9 6.7 13.9 69.6 35.5 

10.04.2021 7.1 14.9 8.8 17.5 7.7 15.5 66.5 32.4 

16.04.2021 6.5 13.8 8 18 7 14.3 70.5 36.4 

17.04.2021 7.4 15.4 9.3 18.3 8 16 68 33.9 

23.04.2021 6.3 13.5 8.5 17.6 6.6 13.8 71.1 37 

24.04.2021 7 14.7 8.7 17.2 7.2 14.9 69.8 32.7 

30.04.2021 7.7 16 9.9 23.3 7.9 16.2 76 38.6 

01.05.2021 6.7 14.1 8.1 19.5 7.1 14.5 74.9 36.8 

07.05.2021 7.2 15 8.9 17.7 7.7 15.5 70.8 34.7 

08.05.2021 6.6 13.9 8 16.8 6.8 14.1 64.7 30.6 

14.05.2021 7.8 16.2 10.2 19.5 8.2 16.6 63.1 29 

15.05.2021 6.9 14.5 8.4 16.9 7.4 15 67.6 33.5 

21.05.2021 6.3 13.5 7.9 17.6 6.6 13.8 70.1 36 

22.05.2021 7.4 15.4 9.3 18.3 7.7 15.7 63.3 29.2 

28.05.2021 6.8 14.2 8.3 16.7 7.1 14.5 70.8 36.7 

29.05.2021 7.6 15.9 9.7 19 7.9 16.2 65.4 31.3 

 

 NO2 SO2 PM10 PM2.5 

Max. 23.3 11.9 76.0 38.6 

Min. 13.0 6.0 63.1 29.0 

95%tile 22.785 11.605 75.355 38.12 

98%tile 23.094 11.782 75.742 38.408 
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AMBIENT AIR QUALITY 

Location- 15: Moridungri       (Unit: µg/m3) 

 

DATEOF 

MONITORING 

CLOCKHOURS 

00–08 08–16 16-24 
24 

HOURS 

24 

HOURS 

SO2 NO2 SO2 NO2 SO2 NO2 PM10 PM2.5 

05.03.2021 7.1 15.9 8.5 18.3 7.5 16.3 72.4 36.6 

06.03.2021 7.7 17.1 9.5 19.8 8.3 17.7 68.1 32.3 

12.03.2021 7.3 16.3 8.8 18.7 7.8 16.8 70.1 34.3 

13.03.2021 7.6 16.8 9.3 19.5 8 17.2 70.9 35.1 

19.03.2021 6.4 14.8 11.8 20.5 7.1 15.5 72.9 37.1 

20.03.2021 7.8 17.2 9.7 20.1 8.1 17.5 70.5 34.7 

26.03.2021 6.9 15.6 8.8 19.8 6.9 15.6 71.6 35.8 

27.03.2021 8.1 17.8 10.3 21 8.5 18.2 73.3 37.5 

02.04.2021 7.2 16 8.7 18.5 7.4 16.2 72 36.2 

03.04.2021 8 17.7 10.1 20.8 8.4 18.1 68.5 32.7 

09.04.2021 6.8 15.4 8.6 18.7 7.1 15.7 74 32 

10.04.2021 7.5 16.7 9.2 19.3 8.1 17.3 70.9 35.1 

16.04.2021 6.9 15.6 8.7 18.8 7.4 16.1 74.9 37.1 

17.04.2021 7.8 17.2 9.7 20.1 8.4 17.8 72.4 36.6 

23.04.2021 6.7 15.3 8.9 18.4 7 15.6 75.5 35.7 

24.04.2021 7.4 16.5 9.1 19 7.6 16.7 71.2 35.4 

30.04.2021 8.1 17.8 10.3 21 8.3 18 79.4 37.5 

01.05.2021 7.1 15.9 8.5 18.3 7.5 16.3 73.3 37.5 

07.05.2021 7.6 16.8 9.3 19.5 8.1 17.3 75.2 33.4 

08.05.2021 7 15.7 8.9 18 7.2 15.9 69.1 31.9 

14.05.2021 8.2 17 10.6 22.3 8.6 18.4 67.5 31.7 

15.05.2021 7.3 16.3 8.8 19.7 7.8 16.8 72 36.2 

21.05.2021 6.7 15.3 8.9 18.4 7 15.6 74.5 32.7 

22.05.2021 7.8 17.2 9.7 20.1 8.1 17.5 67.7 31.9 

28.05.2021 7.2 16 8.7 18.5 7.5 16.3 75.2 33.4 

29.05.2021 8 17.7 10.1 20.8 8.3 18 69.8 34 

 

 NO2 SO2 PM10 PM2.5 

Max. 22.3 11.8 79.4 37.5 

Min. 14.8 6.4 67.5 31.7 

95%tile 21.925 11.53 78.805 37.21 

98%tile 22.15 11.692 79.162 37.384 
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Site 1: Village Premnagar (Block-I)                                                                                                        

 
 

Date 
 

CLOCK HOURS  

00-08 08-16 16-24 24 

HOURS 

PM10 

24 

HOURS 

PM2.5 

CO 
SO2 NO2 SO2 NO2 SO2 NO2 

01.03.2024 11.0 19.7 12.1 22.2 11.4 20.1 55.4 29.3 0.56 

02.03.2024 11.7 20.3 13.0 22.8 12.3 20.9 56.6 30.6 0.57 

08.03.2024 11.1 19.4 12.7 22.4 11.6 19.9 61.5 31.5 0.58 

09.03.2024 11.7 20.0 12.9 22.6 12.1 20.4 56.4 32.4 0.56 

15.03.2024 8.6 18.2 11.7 20.3 9.3 18.9 61.3 31.3 0.57 

16.03.2024 11.5 20.8 13.1 22.9 11.8 21.1 61.2 31.2 0.58 

22.03.2024 10.8 19.3 11.9 21.8 10.8 19.3 57.6 34.1 0.59 

23.03.2024 11.9 21.8 13.2 23.3 12.3 22.2 61.7 30.2 0.60 

31.03.2024 11.1 19.8 12.5 22.2 11.3 20.0 56.8 30.6 0.57 

01.04.2024 11.7 21.4 13.2 23.1 12.1 21.8 65.2 30.7 0.65 

08.04.2024 8.8 18.9 11.7 21.4 9.1 19.2 61.6 30.8 0.58 

09.04.2024 11.6 19.8 12.9 22.5 12.2 20.4 56.5 30.9 0.59 

15.04.2024 10.8 19.3 11.9 21.8 11.3 19.8 63.4 32.7 0.60 

16.04.2024 11.5 20.8 13.1 22.9 12.1 21.4 60.3 31.6 0.61 

22.04.2024 8.7 18.6 11.6 21.1 9.0 18.9 63.5 31.5 0.59 

23.04.2024 11.2 19.6 12.8 22.5 11.4 19.8 62.7 31.4 0.56 

30.04.2024 11.9 21.8 13.2 23.3 12.1 22.0 59.5 31.3 0.57 

01.05.2024 11.0 19.7 12.1 22.2 11.4 20.1 59.4 32.2 0.58 

08.05.2024 11.7 20.0 12.9 22.6 12.2 20.5 59.3 30.4 0.58 

09.05.2024 10.9 19.6 12.0 22.1 11.1 19.8 58.3 30.5 0.61 

15.05.2024 12.0 22.1 13.3 23.4 12.4 22.5 63.4 30.6 0.62 

16.05.2024 11.1 19.4 12.7 22.4 11.6 19.9 58.3 30.7 0.58 

22.05.2024 8.7 18.6 11.6 21.1 9.0 18.9 63.2 31.7 0.63 

23.05.2024 11.5 20.8 13.1 22.9 11.8 21.1 59.4 31.6 0.61 

29.05.2024 11.1 19.8 12.5 22.2 11.4 20.1 58.6 31.5 0.59 

30.05.2024 11.7 21.4 13.2 23.1 12.0 21.7 63.7 31.4 0.58 

 

 

  

 NO2 SO2 PM10 PM2.5 CO 

Unit (µg/m3) Unit (mg/m3) 

Max. 23.40 13.30 65.20 34.10 0.65 

Min. 18.20 8.60 55.40 29.30 0.56 

95%tile 23.10 13.19 63.65 32.63 0.63 

98%tile 23.30 13.23 64.45 33.40 0.64 

590

sharmalokesh1979@outlook.com
Typewritten text
 Annexure 13b_Detailed AAQM (March to May, 2024)



Site 2: Mochia Mine (Block-I)                                                                                                                             

 
 

Date 
 

CLOCK HOURS  

00-08 08-16 16-24 24 

HOURS 

PM10 

24 

HOURS 

PM2.5 

CO 
SO2 NO2 SO2 NO2 SO2 NO2 

01.03.2024 12.5 22.8 13.5 24.8 12.9 23.2 76.4 35.7 0.65 

02.03.2024 13.1 22.8 14.4 25.6 13.7 23.4 59.6 36.7 0.66 

08.03.2024 12.9 22.4 14.1 25.2 13.4 22.9 60.5 37.6 0.67 

09.03.2024 13.1 22.6 14.3 25.4 13.5 23.0 59.4 37.7 0.68 

15.03.2024 9.0 19.3 13.1 22.8 9.7 20.0 70.3 37.6 0.69 

16.03.2024 12.9 23.1 14.5 25.7 13.2 23.4 66.2 42.5 0.70 

22.03.2024 11.0 20.8 13.3 24.0 11.0 20.8 59.4 37.4 0.65 

23.03.2024 13.3 24.0 14.6 26.1 13.7 24.4 65.6 45.7 0.66 

31.03.2024 12.9 22.8 13.9 24.8 13.1 23.0 59.7 37.3 0.67 

01.04.2024 13.1 23.6 14.6 25.9 13.5 24.0 59.8 37.5 0.68 

08.04.2024 10.1 20.7 13.1 23.6 10.4 21.0 58.4 41.6 0.69 

09.04.2024 13.0 22.6 14.3 25.3 13.6 23.2 64.2 37.7 0.83 

15.04.2024 11.0 20.8 13.3 24.0 11.5 21.3 64.3 38.8 0.74 

16.04.2024 12.9 23.1 14.5 25.7 13.5 23.7 59.5 41.9 0.75 

22.04.2024 10.0 19.8 13.0 23.4 10.3 20.1 61.6 41.8 0.76 

23.04.2024 12.9 22.4 14.2 25.3 13.1 22.6 64.8 41.7 0.77 

30.04.2024 13.3 24.0 14.6 26.1 13.5 24.2 69.9 37.6 0.66 

01.05.2024 12.5 22.8 13.5 24.8 12.9 23.2 62.5 37.5 0.67 

08.05.2024 13.1 22.6 14.3 25.4 13.6 23.1 62.8 39.5 0.68 

09.05.2024 11.6 22.8 13.4 24.3 11.8 23.0 62.9 39.4 0.69 

15.05.2024 13.4 24.3 14.7 26.2 13.8 24.7 67.0 41.3 0.70 

16.05.2024 12.9 22.4 14.1 25.2 13.4 22.9 67.8 41.4 0.70 

22.05.2024 10.0 19.8 13.0 23.4 10.3 20.1 63.7 40.3 0.71 

23.05.2024 12.9 23.1 14.5 25.7 13.2 23.4 67.6 38.3 0.72 

29.05.2024 12.9 22.8 13.9 24.8 13.2 23.1 67.4 43.2 0.73 

30.05.2024 13.1 23.6 14.6 25.9 13.4 23.9 68.3 38.5 0.65 

 

  

 NO2 SO2 PM10 PM2.5 CO 

Unit (µg/m3) Unit (mg/m3) 

Max. 26.20 14.70 76.40 45.70 0.83 

Min. 19.30 9.00 58.40 35.70 0.65 

95%tile 25.90 14.59 70.20 43.03 0.77 

98%tile 26.10 14.63 73.35 44.45 0.80 
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Site 3:  Balaria Mine (Block-I)                                                                                                                    

 
 

Date 
 

CLOCK HOURS  

00-08 08-16 16-24 24 

HOURS 

PM10 

24 

HOURS 

PM2.5 

CO 
SO2 NO2 SO2 NO2 SO2 NO2 

01.03.2024 8.3 16.2 9.0 18.2 8.7 16.6 53.2 32.1 0.55 

02.03.2024 8.6 16.2 9.8 19.0 9.2 16.8 54.6 33.5 0.56 

06.03.2024 8.4 15.9 9.6 18.6 8.9 16.3 54.5 34.6 0.57 

07.03.2024 8.6 16.0 9.8 18.8 9.0 16.4 54.4 34.9 0.55 

13.03.2024 6.8 15.9 8.6 16.2 7.5 16.6 56.3 34.7 0.57 

14.03.2024 8.4 16.5 9.9 19.1 8.7 16.8 60.2 36.6 0.56 

20.03.2024 7.6 16.2 8.8 17.4 7.6 16.2 55.7 34.4 0.55 

21.03.2024 8.8 17.4 10.1 19.5 9.2 17.8 55.6 37.4 0.56 

30.03.2024 8.4 16.2 9.4 18.2 8.6 16.4 61.5 35.0 0.55 

01.04.2024 8.6 17.0 10.1 19.3 9.0 17.4 56.6 35.1 0.55 

10.04.2024 7.5 16.1 8.6 17.0 7.8 16.4 55.5 35.3 0.57 

11.04.2024 8.5 16.0 9.8 18.7 9.1 16.6 54.4 35.4 0.55 

17.04.2024 7.6 16.2 8.8 17.4 8.1 16.7 56.3 33.5 0.58 

18.04.2024 8.4 16.5 9.9 19.1 9.0 17.1 56.2 33.6 0.59 

24.04.2024 7.4 16.0 8.5 16.8 7.7 16.3 54.5 33.7 0.58 

25.04.2024 8.4 15.9 9.7 18.7 8.6 16.0 55.6 36.8 0.56 

30.04.2024 8.8 17.4 10.1 19.5 9.0 17.6 55.7 34.9 0.61 

01.05.2024 8.3 16.2 9.0 18.2 8.7 16.6 58.9 34.8 0.56 

06.05.2024 8.6 16.0 9.8 18.8 9.1 16.5 57.8 35.7 0.56 

07.05.2024 8.2 16.2 8.9 17.7 8.4 16.4 54.7 36.6 0.55 

13.05.2024 8.9 17.7 10.2 19.6 9.3 18.1 57.5 36.5 0.55 

14.05.2024 8.4 15.9 9.6 18.6 8.9 16.3 57.4 33.4 0.57 

20.05.2024 7.4 16.0 8.5 16.8 7.7 16.3 57.4 33.3 0.56 

21.05.2024 8.4 16.5 9.9 19.1 8.7 16.8 55.3 33.6 0.57 

27.05.2024 8.4 16.2 9.4 18.2 8.7 16.5 59.2 36.7 0.58 

28.05.2024 8.6 17.0 10.1 19.3 8.9 17.3 58.2 36.9 0.56 

 

 

 

 

 

 

  

 NO2 SO2 PM10 PM2.5 CO 

Unit (µg/m3) Unit (mg/m3) 

Max. 19.60 10.20 61.50 37.40 0.61 

Min. 15.90 6.80 53.20 32.10 0.55 

95%tile 19.30 10.09 59.95 36.88 0.59 

98%tile 19.50 10.13 60.85 37.15 0.60 
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Site 4: Baroi Mine (Block-I)                                                                                                                    

 
 

Date 
 

CLOCK HOURS  

00-08 08-16 16-24 24 

HOURS 

PM10 

24 

HOURS 

PM2.5 

CO 
SO2 NO2 SO2 NO2 SO2 NO2 

01.03.2024 12.0 21.4 12.7 23.4 12.4 21.8 60.4 36.6 0.61 

02.03.2024 12.3 21.4 13.6 24.2 12.9 22.0 61.4 37.3 0.62 

06.03.2024 12.1 21.0 13.3 23.8 12.6 21.5 68.5 41.5 0.61 

07.03.2024 12.3 21.2 13.5 24.0 12.7 21.6 68.6 38.6 0.68 

13.03.2024 9.5 19.6 12.3 21.4 10.2 20.3 66.7 38.5 0.62 

14.03.2024 12.1 21.7 13.7 24.3 12.4 22.0 62.6 43.9 0.62 

20.03.2024 11.3 21.3 12.5 22.6 11.3 21.3 62.5 41.3 0.62 

21.03.2024 12.5 22.6 13.8 24.7 12.9 23.0 65.5 41.4 0.63 

30.03.2024 12.1 21.4 13.1 23.4 12.3 21.6 65.4 41.5 0.65 

01.04.2024 12.3 22.2 13.8 24.5 12.7 22.6 62.4 38.6 0.65 

10.04.2024 10.3 21.2 12.3 22.2 10.6 21.5 63.3 39.0 0.61 

11.04.2024 12.2 21.2 13.5 23.9 12.8 21.8 63.2 38.9 0.61 

17.04.2024 11.3 21.3 12.5 22.6 11.8 21.8 63.4 38.8 0.63 

18.04.2024 12.1 21.7 13.7 24.3 12.7 22.3 64.5 38.2 0.61 

24.04.2024 10.2 21.0 12.2 22.0 10.5 21.3 64.6 40.0 0.65 

25.04.2024 12.1 21.0 13.4 23.9 12.3 21.2 72.0 39.8 0.65 

30.04.2024 12.5 22.6 13.8 24.7 12.7 22.8 65.7 39.7 0.63 

01.05.2024 12.0 21.4 12.7 23.4 12.4 21.8 67.6 39.3 0.63 

06.05.2024 12.3 21.2 13.5 24.0 12.8 21.7 65.5 41.4 0.63 

07.05.2024 11.9 21.3 12.6 22.9 12.1 21.5 65.4 39.5 0.63 

13.05.2024 12.6 22.9 13.9 24.8 13.0 23.3 63.4 39.4 0.64 

14.05.2024 12.1 21.0 13.3 23.8 12.6 21.5 64.4 39.4 0.64 

20.05.2024 10.2 21.0 12.2 22.0 10.5 21.3 64.3 39.3 0.64 

21.05.2024 12.1 21.7 13.7 24.3 12.4 22.0 64.2 40.2 0.64 

27.05.2024 12.1 21.4 13.1 23.4 12.4 21.7 65.2 40.2 0.64 

28.05.2024 12.3 22.2 13.8 24.5 12.6 22.5 68.2 40.1 0.65 

 

 

 

 

 

 

 

 NO2 SO2 PM10 PM2.5 CO 

Unit (µg/m3) Unit (mg/m3) 

Max. 24.80 13.90 72.00 43.90 0.68 

Min. 19.60 9.50 60.40 36.60 0.61 

95%tile 24.50 13.79 68.58 41.50 0.65 

98%tile 24.70 13.83 70.30 42.70 0.67 
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Site 5:  ZawarMala Mine (Block-I)                                                                                                          

 
 

Date 
 

CLOCK HOURS  

00-08 08-16 16-24 24 

HOURS 

PM10 

24 

HOURS 

PM2.5 

CO 
SO2 NO2 SO2 NO2 SO2 NO2 

01.03.2024 13.2 22.1 13.9 24.1 13.6 22.5 63.2 34.9 0.67 

02.03.2024 13.5 22.1 14.8 24.9 14.1 22.7 64.7 35.6 0.67 

08.03.2024 13.3 21.7 14.5 24.5 13.8 22.2 66.6 37.5 0.67 

09.03.2024 13.5 21.9 14.7 24.7 13.9 22.3 67.5 37.4 0.68 

15.03.2024 10.3 17.7 13.5 22.1 11.0 18.4 66.4 37.3 0.68 

16.03.2024 13.3 22.4 14.9 25.0 13.6 22.7 66.4 35.2 0.68 

22.03.2024 12.5 22.0 13.7 23.3 12.5 22.0 70.9 41.6 0.69 

23.03.2024 13.7 23.3 15.0 25.4 14.1 23.7 67.3 41.7 0.69 

31.03.2024 13.3 22.1 14.3 24.1 13.5 22.3 67.6 35.6 0.75 

01.04.2024 13.5 22.9 15.0 25.2 13.9 23.3 64.5 35.5 0.69 

08.04.2024 11.5 21.5 13.5 22.9 11.8 21.8 64.5 38.4 0.69 

09.04.2024 13.4 21.9 14.7 24.6 14.0 22.5 64.4 36.4 0.67 

15.04.2024 12.5 22.0 13.7 23.3 13.0 22.5 64.4 38.3 0.67 

16.04.2024 13.3 22.4 14.9 25.0 13.9 23.0 66.3 39.3 0.67 

22.04.2024 11.4 20.6 13.4 22.7 11.7 20.9 66.3 36.5 0.68 

23.04.2024 13.3 21.7 14.6 24.6 13.5 21.9 68.4 36.6 0.67 

30.04.2024 13.7 23.3 15.0 25.4 13.9 23.5 65.4 36.7 0.7 

01.05.2024 13.2 22.1 13.9 24.1 13.6 22.5 67.3 36.8 0.7 

08.05.2024 13.5 21.9 14.7 24.7 14.0 22.4 67.2 40.6 0.7 

09.05.2024 13.1 22.0 13.8 23.6 13.3 22.2 65.5 42.3 0.7 

15.05.2024 13.8 23.6 15.1 25.5 14.2 24.0 65.4 41.5 0.67 

16.05.2024 13.3 21.7 14.5 24.5 13.8 22.2 65.3 42.0 0.67 

22.05.2024 11.4 20.6 13.4 22.7 11.7 20.9 65.3 36.3 0.67 

23.05.2024 13.3 22.4 14.9 25.0 13.6 22.7 65.2 36.0 0.68 

29.05.2024 13.3 22.1 14.3 24.1 13.6 22.4 65.5 36.8 0.67 

30.05.2024 13.5 22.9 15.0 25.2 13.8 23.2 67.6 36.7 0.67 

 

 

 

 

 

 

 

 NO2 SO2 PM10 PM2.5 CO 

Unit (µg/m3) Unit (mg/m3) 

Max. 25.50 15.10 70.90 42.30 0.75 

Min. 17.70 10.300 63.20 34.90 0.67 

95%tile 25.20 14.99 68.20 41.93 0.70 

98%tile 25.40 15.03 69.65 42.15 0.73 
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Site 6: Village Jawar                                                                                                                                     

 
 

Date 
 

CLOCK HOURS  

00-08 08-16 16-24 24 

HOURS 

PM10 

24 

HOURS 

PM2.5 

CO 
SO2 NO2 SO2 NO2 SO2 NO2 

01.03.2024 10.9 19.1 11.6 21.1 11.3 19.5 56.8 33.8 0.54 

02.03.2024 11.2 19.1 12.5 21.9 11.8 19.7 57.4 34.5 0.55 

07.03.2024 11.0 18.7 12.2 21.5 11.5 19.2 59.3 35.6 0.59 

08.03.2024 11.2 18.9 12.4 21.7 11.6 19.3 60.3 35.7 0.58 

14.03.2024 8.0 16.0 11.2 19.1 8.7 16.7 63.2 35.6 0.57 

15.03.2024 11.0 19.4 12.6 22.0 11.3 19.7 61.2 35.5 0.55 

21.03.2024 10.2 19.0 11.4 20.3 10.2 19.0 66.0 35.4 0.57 

22.03.2024 11.4 20.3 12.7 22.4 11.8 20.7 61.4 36.2 0.55 

30.03.2024 11.0 19.1 12.0 21.1 11.2 19.3 61.5 37.3 0.59 

01.04.2024 11.2 19.9 12.7 22.2 11.6 20.3 57.7 38.7 0.56 

12.04.2024 9.2 18.8 11.2 19.9 9.5 19.1 57.6 34.5 0.59 

13.04.2024 11.1 18.9 12.4 21.6 11.7 19.5 57.5 34.7 0.58 

19.04.2024 10.2 19.0 11.4 20.3 10.7 19.5 58.4 34.4 0.59 

20.04.2024 11.0 19.4 12.6 22.0 11.6 20.0 61.4 34.3 0.56 

26.04.2024 9.1 17.9 11.1 19.7 9.4 18.2 58.3 34.2 0.55 

27.04.2024 11.0 18.7 12.3 21.6 11.2 18.9 58.2 35.4 0.6 

30.04.2024 11.4 20.3 12.7 22.4 11.6 20.5 58.1 35.4 0.59 

01.05.2024 10.9 19.1 11.6 21.1 11.3 19.5 59.3 35.3 0.56 

10.05.2024 11.2 18.9 12.4 21.7 11.7 19.4 59.5 36.5 0.63 

11.05.2024 10.8 19.0 11.5 20.6 11.0 19.2 59.6 36.7 0.55 

17.05.2024 11.5 20.6 12.8 22.5 11.9 21.0 60.7 36.9 0.60 

18.05.2024 11.0 18.7 12.2 21.5 11.5 19.2 60.6 34.0 0.55 

24.05.2024 9.1 17.9 11.1 19.7 9.4 18.2 60.5 34.8 0.56 

25.05.2024 11.0 19.4 12.6 22.0 11.3 19.7 61.4 34.7 0.57 

29.05.2024 11.0 19.1 12.0 21.1 11.3 19.4 62.3 37.6 0.57 

30.05.2024 11.2 19.9 12.7 22.2 11.5 20.2 61.3 37.2 0.56 

 

 

 

 

 

 

 

 NO2 SO2 PM10 PM2.5 CO 

Unit (µg/m3) Unit (mg/m3) 

Max. 22.5 12.80 66.00 38.70 0.63 

Min. 16.00 8.00 56.80 33.80 0.54 

95%tile 22.20 12.69 62.98 37.53 0.60 

98%tile 22.40 12.73 64.60 38.15 0.62 
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Site 7: CPP                                                                                                                                                     

 
 

Date 
 

CLOCK HOURS  

00-08 08-16 16-24 24 

HOURS 

PM10 

24 

HOURS 

PM2.5 

CO 
SO2 NO2 SO2 NO2 SO2 NO2 

01.03.2024 16.3 27.4 17.0 29.4 16.7 27.8 68.5 38.3 0.75 

02.03.2024 16.6 27.4 17.9 30.2 17.2 28.0 69.5 39.5 0.75 

07.03.2024 16.4 27.0 17.6 29.8 16.9 27.5 71.4 43.6 0.79 

08.03.2024 16.6 27.2 17.8 30.0 17.0 27.6 72.3 43.7 0.78 

14.03.2024 12.2 21.5 16.6 27.4 12.9 22.2 71.2 39.8 0.77 

15.03.2024 16.4 27.7 18.0 30.3 16.7 28.0 71.5 39.7 0.78 

21.03.2024 15.6 27.3 16.8 28.6 15.6 27.3 70.7 43.6 0.8 

22.03.2024 16.8 28.6 18.1 30.7 17.2 29.0 70.6 40.5 0.81 

30.03.2024 16.4 27.4 17.4 29.4 16.6 27.6 72.5 44.5 0.83 

01.04.2024 16.6 28.2 18.1 30.5 17.0 28.6 72.4 43.4 0.76 

12.04.2024 14.6 27.2 16.6 28.2 14.9 27.5 73.3 43.3 0.76 

13.04.2024 16.5 27.2 17.8 29.9 17.1 27.8 73.3 45.9 0.92 

19.04.2024 15.6 27.3 16.8 28.6 16.1 27.8 73.6 40.3 0.76 

20.04.2024 16.4 27.7 18.0 30.3 17.0 28.3 72.5 40.5 0.76 

26.04.2024 14.3 26.3 16.5 28.0 14.6 26.6 76.3 42.6 0.82 

27.04.2024 16.4 27.0 17.7 29.9 16.6 27.2 69.4 42.7 0.76 

30.04.2024 16.8 28.6 18.1 30.7 17.0 28.8 69.3 40.6 0.75 

01.05.2024 16.3 27.4 17.0 29.4 16.7 27.8 69.3 41.5 0.78 

10.05.2024 16.6 27.2 17.8 30.0 17.1 27.7 71.5 40.4 0.77 

11.05.2024 16.2 27.3 16.9 28.9 16.4 27.5 69.6 39.3 0.77 

17.05.2024 16.9 28.9 18.2 30.8 17.3 29.3 72.5 39.5 0.79 

18.05.2024 16.4 27.0 17.6 29.8 16.9 27.5 70.4 39.6 0.77 

24.05.2024 14.3 26.3 16.5 28.0 14.6 26.6 70.3 42.8 0.79 

25.05.2024 16.4 27.7 18.0 30.3 16.7 28.0 71.3 40.6 0.78 

29.05.2024 16.4 27.4 17.4 29.4 16.7 27.7 71.2 42.5 0.8 

30.05.2024 16.6 28.2 18.1 30.5 16.9 28.5 73.4 42.4 0.83 

 

 

 

 

 

 

 

 NO2 SO2 PM10 PM2.5 CO 

Unit (µg/m3) Unit (mg/m3) 

Max. 30.80 18.20 76.30 45.90 0.92 

Min. 21.50 12.20 68.50 38.30 0.75 

95%tile 30.50 18.09 73.55 44.30 0.83 

98%tile 30.70 18.13 74.95 45.20 0.88 
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Site 8:   Mine Site Bara (Block III)                                                                                                         

 
 

Date 
 

CLOCK HOURS  

00-08 08-16 16-24 24 

HOURS 

PM10 

24 

HOURS 

PM2.5 

CO 
SO2 NO2 SO2 NO2 SO2 NO2 

01.03.2024 9.3 19.7 10.0 21.7 9.7 20.1 64.3 33.6 0.58 

02.03.2024 9.6 19.7 10.9 22.5 10.2 20.3 61.5 34.4 0.59 

07.03.2024 9.4 19.3 10.6 22.1 9.9 19.8 57.7 35.3 0.62 

08.03.2024 9.6 19.5 10.8 22.3 10.0 19.9 58.4 34.4 0.62 

14.03.2024 7.7 17.9 9.6 19.7 8.4 18.6 61.2 34.5 0.62 

15.03.2024 9.4 20.0 11.0 22.6 9.7 20.3 60.4 34.6 0.60 

21.03.2024 9.1 19.6 9.8 20.9 9.1 19.6 60.5 34.7 0.60 

22.03.2024 9.8 20.9 11.1 23.0 10.2 21.3 60.5 34.8 0.60 

30.03.2024 9.4 19.7 10.4 21.7 9.6 19.9 62.4 35.6 0.62 

01.04.2024 9.6 20.5 11.1 22.8 10.0 20.9 58.3 35.6 0.61 

12.04.2024 9.1 19.5 9.6 20.5 9.4 19.8 58.3 38.0 0.65 

13.04.2024 9.5 19.5 10.8 22.2 10.1 20.1 58.2 34.5 0.59 

19.04.2024 9.1 19.6 9.8 20.9 9.6 20.1 61.3 34.3 0.58 

20.04.2024 9.4 20.0 11.0 22.6 10.0 20.6 62.4 35.3 0.58 

26.04.2024 8.8 19.4 9.5 20.3 9.1 19.7 68.0 36.5 0.58 

27.04.2024 9.4 19.3 10.7 22.2 9.6 19.5 59.5 36.6 0.59 

30.04.2024 9.8 20.9 11.1 23.0 10.0 21.1 59.7 36.8 0.62 

01.05.2024 9.3 19.7 10.0 21.7 9.7 20.1 59.6 37.9 0.58 

10.05.2024 9.6 19.5 10.8 22.3 10.1 20.0 65.5 36.7 0.58 

11.05.2024 9.2 19.6 9.9 21.2 9.4 19.8 62.4 37.6 0.58 

17.05.2024 9.9 21.2 11.2 23.1 10.3 21.6 62.4 37.5 0.60 

18.05.2024 9.4 19.3 10.6 22.1 9.9 19.8 60.3 37.4 0.60 

24.05.2024 8.8 19.4 9.5 20.3 9.1 19.7 62.6 34.3 0.61 

25.05.2024 9.4 20.0 11.0 22.6 9.7 20.3 59.7 34.3 0.62 

29.05.2024 9.4 19.7 10.4 21.7 9.7 20.0 63.0 37.5 0.59 

30.05.2024 9.6 20.5 11.1 22.8 9.9 20.8 62.1 37.7 0.59 

 

 

 

 

 

 

 

 NO2 SO2 PM10 PM2.5 CO 

Unit (µg/m3) Unit (mg/m3) 

Max. 23.10 11.20 68.00 38.00 0.65 

Min. 17.90 7.70 57.70 33.60 0.58 

95%tile 22.80 11.09 65.20 37.85 0.62 

98%tile 23.00 11.13 66.75 37.95 0.64 
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Site 9: Singatwara                                                                                                                                      

 
 

Date 
 

CLOCK HOURS  

00-08 08-16 16-24 24 

HOURS 

PM10 

24 

HOURS 

PM2.5 

CO 
SO2 NO2 SO2 NO2 SO2 NO2 

01.03.2024 7.6 15.4 8.3 17.4 8.0 15.8 49.5 27.1 BDL 

02.03.2024 7.9 15.4 9.1 18.2 8.5 16.0 50.4 28.4 BDL 

08.03.2024 7.7 15.0 8.9 17.8 8.2 15.5 60.5 29.5 BDL 

09.03.2024 7.9 15.2 9.1 18.0 8.3 15.6 51.6 29.6 BDL 

15.03.2024 5.5 13.5 7.9 15.4 6.2 14.2 60.7 28.4 BDL 

16.03.2024 7.7 15.7 9.2 18.3 8.0 16.0 60.6 28.3 BDL 

22.03.2024 7.4 15.3 8.1 16.6 7.4 15.3 60.4 28.4 BDL 

23.03.2024 8.1 16.6 9.4 18.7 8.5 17.0 52.4 28.5 BDL 

31.03.2024 7.7 15.4 8.7 17.4 7.9 15.6 59.3 35.0 BDL 

01.04.2024 7.9 16.2 9.4 18.5 8.3 16.6 50.4 32.7 BDL 

08.04.2024 7.4 15.2 7.9 16.2 7.7 15.5 50.5 32.6 BDL 

09.04.2024 7.8 15.2 9.1 17.9 8.4 15.8 50.7 29.5 BDL 

15.04.2024 7.4 15.3 8.1 16.6 7.9 15.8 60.8 29.5 BDL 

16.04.2024 7.7 15.7 9.2 18.3 8.3 16.3 62.7 29.5 BDL 

22.04.2024 6.6 15.1 7.8 16.0 6.9 15.4 53.0 30.5 BDL 

23.04.2024 7.7 15.0 9.0 17.9 7.9 15.2 58.9 30.3 BDL 

30.04.2024 8.1 16.6 9.4 18.7 8.3 16.8 53.8 30.5 BDL 

01.05.2024 7.6 15.4 8.3 17.4 8.0 15.8 54.8 30.4 BDL 

08.05.2024 7.9 15.2 9.1 18.0 8.4 15.7 53.7 30.3 BDL 

09.05.2024 7.5 15.3 8.2 16.9 7.7 15.5 53.6 31.5 BDL 

15.05.2024 8.2 16.9 9.5 18.8 8.6 17.3 53.5 29.6 BDL 

16.05.2024 7.7 15.0 8.9 17.8 8.2 15.5 55.4 32.8 BDL 

22.05.2024 6.6 15.1 7.8 16.0 6.9 15.4 58.3 29.7 BDL 

23.05.2024 7.7 15.7 9.2 18.3 8.0 16.0 56.3 33.4 BDL 

29.05.2024 7.7 15.4 8.7 17.4 8.0 15.7 57.2 32.3 BDL 

30.05.2024 7.9 16.2 9.4 18.5 8.2 16.5 58.1 32.3 BDL 

 

 

 

 

 

 

 

 NO2 SO2 PM10 PM2.5 CO 

Unit (µg/m3) Unit (mg/m3) 

Max. 18.80 9.50 62.70 35.00 BDL 

Min. 13.50 5.50 49.50 27.10 BDL 

95%tile 18.50 9.39 60.78 33.25 BDL 

98%tile 18.70 9.42 61.75 34.20 BDL 
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Site 10: Kalipipli                                                                                                                                                   

 
 

Date 
 

CLOCK HOURS  

00-08 08-16 16-24 24 

HOURS 

PM10 

24 

HOURS 

PM2.5 

CO 
SO2 NO2 SO2 NO2 SO2 NO2 

01.03.2024 7.2 13.9 7.9 15.9 7.6 14.3 46.9 26.0 BDL 

02.03.2024 7.5 13.9 8.7 16.7 8.1 14.5 47.4 27.3 BDL 

07.03.2024 7.3 13.5 8.5 16.3 7.8 14.0 49.6 28.4 BDL 

08.03.2024 7.5 13.7 8.7 16.5 7.9 14.1 51.7 30.5 BDL 

14.03.2024 5.0 12.3 7.5 13.9 5.7 13.0 55.7 30.6 BDL 

15.03.2024 7.3 14.2 8.8 16.8 7.6 14.5 56.8 30.5 BDL 

21.03.2024 7.0 13.8 7.7 15.1 7.0 13.8 57.0 27.4 BDL 

22.03.2024 7.7 15.1 9.0 17.2 8.1 15.5 47.6 27.3 BDL 

30.03.2024 7.3 13.9 8.3 15.9 7.5 14.1 47.5 27.5 BDL 

01.04.2024 7.5 14.7 9.0 17.0 7.9 15.1 47.4 27.7 BDL 

12.04.2024 7.0 13.7 7.5 14.7 7.3 14.0 48.4 27.9 BDL 

13.04.2024 7.4 13.7 8.7 16.4 8.0 14.3 49.3 28.0 BDL 

19.04.2024 7.0 13.8 7.7 15.1 7.5 14.3 49.3 28.9 BDL 

20.04.2024 7.3 14.2 8.8 16.8 7.9 14.8 49.5 28.8 BDL 

26.04.2024 6.2 13.6 7.4 14.5 6.5 13.9 50.6 28.7 BDL 

27.04.2024 7.3 13.5 8.6 16.4 7.5 13.7 51.7 28.6 BDL 

30.04.2024 7.7 15.1 9.0 17.2 7.9 15.3 57.2 33.8 BDL 

01.05.2024 7.2 13.9 7.9 15.9 7.6 14.3 48.6 29.4 BDL 

10.05.2024 7.5 13.7 8.7 16.5 8.0 14.2 48.5 27.6 BDL 

11.05.2024 7.1 13.8 7.8 15.4 7.3 14.0 48.4 29.7 BDL 

17.05.2024 7.8 15.4 9.1 17.3 8.2 15.8 48.4 29.8 BDL 

18.05.2024 7.3 13.5 8.5 16.3 7.8 14.0 48.8 29.5 BDL 

24.05.2024 6.2 13.6 7.4 14.5 6.5 13.9 50.7 29.4 BDL 

25.05.2024 7.3 14.2 8.8 16.8 7.6 14.5 52.6 30.2 BDL 

29.05.2024 7.3 13.9 8.3 15.9 7.6 14.2 53.5 30.4 BDL 

30.05.2024 7.5 14.7 9.0 17.0 7.8 15.0 54.8 31.3 BDL 

 

 

 

 

 

 

 

 NO2 SO2 PM10 PM2.5 CO 

Unit (µg/m3) Unit (mg/m3) 

Max. 17.30 9.10 57.20 33.80 BDL 

Min. 12.30 5.00 46.90 26.00 BDL 

95%tile 17.00 8.99 56.95 31.13 BDL 

98%tile 17.20 9.02 57.10 32.55 BDL 
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Site 11: Kanpur                                                                                                                                                

 
 

Date 
 

CLOCK HOURS  

00-08 08-16 16-24 24 

HOURS 

PM10 

24 

HOURS 

PM2.5 

CO 
SO2 NO2 SO2 NO2 SO2 NO2 

01.03.2024 7.0 13.3 7.7 15.3 7.4 13.7 48.5 25.3 BDL 

02.03.2024 7.3 13.3 8.5 16.1 7.9 13.9 44.9 26.4 BDL 

07.03.2024 7.1 12.9 8.3 15.7 7.6 13.4 45.3 27.5 BDL 

08.03.2024 7.3 13.1 8.5 15.9 7.7 13.5 50.5 28.6 BDL 

14.03.2024 4.9 11.9 7.3 13.3 5.6 12.6 45.6 28.7 BDL 

15.03.2024 7.1 13.6 8.6 16.2 7.4 13.9 45.7 28.6 BDL 

21.03.2024 6.8 13.2 7.5 14.5 6.8 13.2 45.6 31.5 BDL 

22.03.2024 7.5 14.5 8.8 16.6 7.9 14.9 48.5 28.4 BDL 

30.03.2024 7.1 13.3 8.1 15.3 7.3 13.5 48.4 28.3 BDL 

01.04.2024 7.3 14.1 8.8 16.4 7.7 14.5 48.4 28.6 BDL 

12.04.2024 6.8 13.1 7.3 14.1 7.1 13.4 55.6 26.5 BDL 

13.04.2024 7.2 13.1 8.5 15.8 7.8 13.7 49.3 26.4 BDL 

19.04.2024 6.8 13.2 7.5 14.5 7.3 13.7 46.4 26.6 BDL 

20.04.2024 7.1 13.6 8.6 16.2 7.7 14.2 48.6 26.7 BDL 

26.04.2024 6.0 13.0 7.2 13.9 6.3 13.3 51.7 26.6 BDL 

27.04.2024 7.1 12.9 8.4 15.8 7.3 13.1 46.7 26.5 BDL 

30.04.2024 7.5 14.5 8.8 16.6 7.7 14.7 46.6 27.4 BDL 

01.05.2024 7.0 13.3 7.7 15.3 7.4 13.7 46.5 27.3 BDL 

10.05.2024 7.3 13.1 8.5 15.9 7.8 13.6 46.4 27.3 BDL 

11.05.2024 6.9 13.2 7.6 14.8 7.1 13.4 47.4 26.7 BDL 

17.05.2024 7.6 14.8 8.9 16.7 8.0 15.2 52.4 26.6 BDL 

18.05.2024 7.1 12.9 8.3 15.7 7.6 13.4 47.3 26.5 BDL 

24.05.2024 6.0 13.0 7.2 13.9 6.3 13.3 47.5 26.4 BDL 

25.05.2024 7.1 13.6 8.6 16.2 7.4 13.9 47.7 27.8 BDL 

29.05.2024 7.1 13.3 8.1 15.3 7.4 13.6 53.8 27.7 BDL 

30.05.2024 7.3 14.1 8.8 16.4 7.6 14.4 54.0 27.6 BDL 

 

 

 

 

 

 

 

 NO2 SO2 PM10 PM2.5 CO 

Unit (µg/m3) Unit (mg/m3) 

Max. 16.70 8.90 55.60 31.50 BDL 

Min. 11.900 4.90 44.90 25.30 BDL 

95%tile 16.40 8.79 53.95 28.68 BDL 

98%tile 16.60 8.82 54.80 30.10 BDL 

600



Site 12: Kevra Khurd                                                                                                                                        

 
 

Date 
 

CLOCK HOURS  

00-08 08-16 16-24 24 

HOURS 

PM10 

24 

HOURS 

PM2.5 

CO 
SO2 NO2 SO2 NO2 SO2 NO2 

01.03.2024 9.2 17.9 9.9 19.9 9.6 18.3 60.1 31.3 0.55 

02.03.2024 9.5 17.9 10.8 20.7 10.1 18.5 61.4 32.5 0.56 

07.03.2024 9.3 17.5 10.5 20.3 9.8 18.0 61.5 33.4 0.57 

08.03.2024 9.5 17.7 10.7 20.5 9.9 18.1 62.7 32.3 0.59 

14.03.2024 6.8 14.6 9.5 17.9 7.5 15.3 61.6 32.5 0.58 

15.03.2024 9.3 18.2 10.9 20.8 9.6 18.5 61.5 33.6 0.57 

21.03.2024 9.0 17.8 9.7 19.1 9.0 17.8 61.4 37.8 0.60 

22.03.2024 9.7 19.1 11.0 21.2 10.1 19.5 67.3 38.5 0.60 

30.03.2024 9.3 17.9 10.3 19.9 9.5 18.1 61.2 33.5 0.59 

01.04.2024 9.5 18.7 11.0 21.0 9.9 19.1 61.4 33.4 0.63 

12.04.2024 9.0 17.6 9.5 18.7 9.3 17.9 69.0 34.3 0.56 

13.04.2024 9.4 17.7 10.7 20.4 10.0 18.3 63.6 34.2 0.61 

19.04.2024 9.0 17.8 9.7 19.1 9.5 18.3 63.5 32.2 0.58 

20.04.2024 9.3 18.2 10.9 20.8 9.9 18.8 63.4 32.4 0.58 

26.04.2024 8.1 16.9 9.4 18.5 8.4 17.2 63.3 32.8 0.58 

27.04.2024 9.3 17.5 10.6 20.4 9.5 17.7 66.2 35.7 0.57 

30.04.2024 9.7 19.1 11.0 21.2 9.9 19.3 63.4 35.6 0.58 

01.05.2024 9.2 17.9 9.9 19.9 9.6 18.3 63.5 35.5 0.56 

10.05.2024 9.5 17.7 10.7 20.5 10.0 18.2 63.6 35.4 0.56 

11.05.2024 9.1 17.8 9.8 19.4 9.3 18.0 63.7 37.4 0.57 

17.05.2024 9.8 19.4 11.1 21.3 10.2 19.8 63.6 37.3 0.58 

18.05.2024 9.3 17.5 10.5 20.3 9.8 18.0 64.5 34.7 0.59 

24.05.2024 8.1 16.9 9.4 18.5 8.4 17.2 63.4 36.6 0.56 

25.05.2024 9.3 18.2 10.9 20.8 9.6 18.5 65.4 36.5 0.57 

29.05.2024 9.3 17.9 10.3 19.9 9.6 18.2 64.3 37.4 0.59 

30.05.2024 9.5 18.7 11.0 21.0 9.8 19.0 64.4 36.0 0.58 

 

 

 

 

 

 

 

 NO2 SO2 PM10 PM2.5 CO 

Unit (µg/m3) Unit (mg/m3) 

Max. 21.30 11.10 69.00 38.50 0.63 

Min. 14.60 6.80 60.10 31.30 0.55 

95%tile 21.00 10.99 67.03 37.70 0.61 

98%tile 21.20 11.03 68.15 38.15 0.62 
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Site 13: Nangela                                                                                                                                         

 
 

Date 
 

CLOCK HOURS  

00-08 08-16 16-24 24 

HOURS 

PM10 

24 

HOURS 

PM2.5 

CO 
SO2 NO2 SO2 NO2 SO2 NO2 

01.03.2024 6.7 12.3 7.4 14.3 7.1 12.7 47.8 26.9 BDL 

02.03.2024 7.0 12.3 8.2 15.1 7.6 12.9 48.6 27.4 BDL 

08.03.2024 6.8 11.9 8.0 14.7 7.3 12.4 54.5 29.6 BDL 

09.03.2024 7.0 12.1 8.2 14.9 7.4 12.5 54.4 28.7 BDL 

15.03.2024 5.2 10.4 7.0 12.3 5.9 11.1 49.6 29.9 BDL 

16.03.2024 6.8 12.6 8.3 15.2 7.1 12.9 49.7 29.7 BDL 

22.03.2024 6.5 12.2 7.2 13.5 6.5 12.2 57.0 31.4 BDL 

23.03.2024 7.2 13.5 8.5 15.6 7.6 13.9 54.5 30.6 BDL 

31.03.2024 6.8 12.3 7.8 14.3 7.0 12.5 54.4 30.4 BDL 

01.04.2024 7.0 13.1 8.5 15.4 7.4 13.5 49.3 27.3 BDL 

08.04.2024 6.5 12.0 7.0 13.1 6.8 12.3 49.5 27.4 BDL 

09.04.2024 6.9 12.1 8.2 14.8 7.5 12.7 49.6 27.6 BDL 

15.04.2024 6.5 12.2 7.2 13.5 7.0 12.7 53.7 28.7 BDL 

16.04.2024 6.8 12.6 8.3 15.2 7.4 13.2 52.8 28.9 BDL 

22.04.2024 5.6 11.7 6.9 12.9 5.9 12.0 52.6 27.7 BDL 

23.04.2024 6.8 11.9 8.1 14.8 7.0 12.1 49.5 27.6 BDL 

30.04.2024 7.2 13.5 8.5 15.6 7.4 13.7 50.4 29.5 BDL 

01.05.2024 6.7 12.3 7.4 14.3 7.1 12.7 55.3 28.4 BDL 

08.05.2024 7.0 12.1 8.2 14.9 7.5 12.6 49.7 30.3 BDL 

09.05.2024 6.6 12.2 7.3 13.8 6.8 12.4 49.7 28.6 BDL 

15.05.2024 7.3 13.8 8.6 15.7 7.7 14.2 49.5 28.7 BDL 

16.05.2024 6.8 11.9 8.0 14.7 7.3 12.4 51.7 28.9 BDL 

22.05.2024 5.6 11.7 6.9 12.9 5.9 12.0 50.8 29.8 BDL 

23.05.2024 6.8 12.6 8.3 15.2 7.1 12.9 50.3 30.5 BDL 

29.05.2024 6.8 12.3 7.8 14.3 7.1 12.6 52.5 30.0 BDL 

30.05.2024 7.0 13.1 8.5 15.4 7.3 13.4 50.6 27.9 BDL 

 

 

 

 

 

 

 

 NO2 SO2 PM10 PM2.5 CO 

Unit (µg/m3) Unit (mg/m3) 

Max. 15.70 8.60 57.00 31.40 BDL 

Min. 10.40 5.20 47.80 26.90 BDL 

95%tile 15.40 8.49 55.10 30.58 BDL 

98%tile 15.60 8.52 56.15 31.00 BDL 
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Site 14: Newa Talai                                                                                                                                        

 
 

Date 
 

CLOCK HOURS  

00-08 08-16 16-24 24 

HOURS 

PM10 

24 

HOURS 

PM2.5 

CO 
SO2 NO2 SO2 NO2 SO2 NO2 

01.03.2024 7.4 11.4 8.1 13.4 7.8 11.8 40.2 22.7 BDL 

02.03.2024 7.7 11.4 8.9 14.2 8.3 12.0 41.5 23.3 BDL 

06.03.2024 7.5 11.0 8.7 13.8 8.0 11.5 41.3 30.4 BDL 

07.03.2024 7.7 11.2 8.9 14.0 8.1 11.6 42.7 25.6 BDL 

13.03.2024 6.2 10.8 7.7 11.4 6.9 11.5 50.7 29.8 BDL 

14.03.2024 7.5 11.7 9.0 14.3 7.8 12.0 47.6 25.6 BDL 

20.03.2024 7.2 11.3 7.9 12.6 7.2 11.3 47.5 25.5 BDL 

21.03.2024 7.9 12.6 9.2 14.7 8.3 13.0 49.4 24.6 BDL 

30.03.2024 7.5 11.4 8.5 13.4 7.7 11.6 49.3 27.7 BDL 

01.04.2024 7.7 12.2 9.2 14.5 8.1 12.6 53.0 23.8 BDL 

10.04.2024 7.2 11.2 7.7 12.2 7.5 11.5 43.7 23.8 BDL 

11.04.2024 7.6 11.2 8.9 13.9 8.2 11.8 43.6 24.7 BDL 

17.04.2024 7.2 11.3 7.9 12.6 7.7 11.8 49.5 25.6 BDL 

18.04.2024 7.5 11.7 9.0 14.3 8.1 12.3 49.4 27.6 BDL 

24.04.2024 6.3 11.1 7.6 12.0 6.6 11.4 49.4 32.8 BDL 

25.04.2024 7.5 11.0 8.8 13.9 7.7 11.2 46.3 23.5 BDL 

30.04.2024 7.9 12.6 9.2 14.7 8.1 12.8 46.0 28.4 BDL 

01.05.2024 7.4 11.4 8.1 13.4 7.8 11.8 46.9 25.3 BDL 

06.05.2024 7.7 11.2 8.9 14.0 8.2 11.7 44.8 25.6 BDL 

07.05.2024 7.3 11.3 8.0 12.9 7.5 11.5 49.7 26.8 BDL 

13.05.2024 8.0 12.9 9.3 14.8 8.4 13.3 48.6 24.9 BDL 

14.05.2024 7.5 11.0 8.7 13.8 8.0 11.5 48.5 24.8 BDL 

20.05.2024 6.3 11.1 7.6 12.0 6.6 11.4 48.4 24.7 BDL 

21.05.2024 7.5 11.7 9.0 14.3 7.8 12.0 45.2 26.5 BDL 

27.05.2024 7.5 11.4 8.5 13.4 7.8 11.7 49.4 27.5 BDL 

28.05.2024 7.7 12.2 9.2 14.5 8.0 12.5 49.8 26.7 BDL 

 

 

 

 

 

 

 

 NO2 SO2 PM10 PM2.5 CO 

Unit (µg/m3) Unit (mg/m3) 

Max. 14.80 9.30 53.00 32.80 BDL 

Min. 10.80 6.20 40.20 22.70 BDL 

95%tile 14.50 9.19 50.48 30.25 BDL 

98%tile 14.70 9.22 51.85 31.60 BDL 
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Site 15: Moridungri                                                                                                                                      

 
 

Date 
 

CLOCK HOURS  

00-08 08-16 16-24 24 

HOURS 

PM10 

24 

HOURS 

PM2.5 

CO 
SO2 NO2 SO2 NO2 SO2 NO2 

01.03.2024 8.2 16.3 9.0 19.3 8.6 16.7 57.6 30.5 BDL 

02.03.2024 8.6 17.0 9.8 20.1 9.2 17.6 58.5 31.5 BDL 

06.03.2024 8.3 16.0 9.6 19.7 8.8 16.5 60.4 32.6 BDL 

07.03.2024 8.6 16.6 9.8 19.9 9.0 17.0 59.3 32.7 BDL 

13.03.2024 6.8 14.5 8.6 17.0 7.5 15.2 59.2 32.8 BDL 

14.03.2024 8.4 17.5 9.9 20.2 8.7 17.8 59.5 33.5 BDL 

20.03.2024 8.0 15.9 8.8 18.5 8.0 15.9 60.6 31.3 BDL 

21.03.2024 8.8 18.5 10.1 20.6 9.2 18.9 59.7 31.2 BDL 

30.03.2024 8.3 16.4 9.4 19.3 8.5 16.6 61.8 31.5 BDL 

01.04.2024 8.6 18.1 10.1 20.4 9.0 18.5 64.6 31.7 BDL 

10.04.2024 7.0 15.5 8.6 18.1 7.3 15.8 62.5 31.8 BDL 

11.04.2024 8.5 16.4 9.8 19.8 9.1 17.0 66.5 33.9 BDL 

17.04.2024 8.0 15.9 8.8 18.5 8.5 16.4 61.5 33.7 BDL 

18.04.2024 8.4 17.5 9.9 20.2 9.0 18.1 58.7 33.0 BDL 

24.04.2024 6.9 15.2 8.5 17.8 7.2 15.5 58.6 33.9 BDL 

25.04.2024 8.4 16.2 9.7 19.8 8.6 16.4 62.5 35.7 BDL 

30.04.2024 8.8 18.5 10.1 20.6 9.0 18.7 60.4 34.6 BDL 

01.05.2024 8.2 16.3 9.0 19.3 8.6 16.7 60.3 31.5 BDL 

06.05.2024 8.6 16.6 9.8 19.9 9.1 17.1 60.5 31.4 BDL 

07.05.2024 8.1 16.2 8.9 18.8 8.3 16.4 62.7 31.3 BDL 

13.05.2024 8.9 18.8 10.2 20.7 9.3 19.2 61.8 34.7 BDL 

14.05.2024 8.3 16.0 9.6 19.7 8.8 16.5 58.9 34.7 BDL 

20.05.2024 6.9 15.2 8.5 17.8 7.2 15.5 62.7 34.6 BDL 

21.05.2024 8.4 17.5 9.9 20.2 8.7 17.8 62.6 32.5 BDL 

27.05.2024 8.3 16.4 9.4 19.3 8.6 16.7 59.5 32.4 BDL 

28.05.2024 8.6 18.1 10.1 20.4 8.9 18.4 63.4 34.3 BDL 

 

 

 NO2 SO2 PM10 PM2.5 CO 

Unit (µg/m3) Unit (mg/m3) 

Max. 20.70 10.20 66.50 35.700 BDL 

Min. 14.50 6.80 57.60 30.5 BDL 

95%tile 20.40 10.09 64.30 34.70 BDL 

98%tile 20.60 10.13 65.55 35.20 BDL 
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Chemical characterization of RSPM  

S. NO. IONS QUANTITY (µg/m3)  

1. Calcium (Ca) 13.2 

2. Magnesium (Mg) 10.5 

3. Iron (Fe) 2.1 

4. Aluminum (Al) 1.9 

5. Sodium (Na) 2.3 

6. Potassium (K) 2.0 

7. Manganese (Mn) 4.1 

8. Chromium (Cr) 0.12 

9. Nickel (Ni) 2.3 

10. Zinc (Zn) 1.4 

11. Copper (Cu) 0.96 

12. Cobalt (Co) 0.45 

13. Lead (Pb) 0.53 

14. Mercury (Hg) BDL 

15. Cadmium (Cd) BDL 

16. Free Silica (SiO2) 1.03 (%) 
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Expansion of Zawar Group of Underground Lead- Zinc Mines from 4.8 Million TPA to 6.5 Million TPA Ore Production with Total 

Excavation: 7.78 Million TPA including Waste rock 1.28 MTPA and Beneficiation from 4.8 Million TPA to 7.3 Million TPA within ML 

Area of 3620 ha (ML No.03/89) at Villages- Zawar, Tehsil: Girwa and Sarada, District- Udaipur, Rajasthan 

HYDROGEOLOGICAL REPORT  
&  

RWH PLAN   

 

M/s. Hindustan Zinc Limited (HZL)       1                                                                               

HYDRO-GEOLOGICAL STUDY & RAINWATER HARVESTING PLAN  

1.1                INTRODUCTION  

Hindustan Zinc Limited (HZL), after its inception in the year 1966 as a public sector undertaking is 

engaged in mining of base metals and its smelting activities.  HZL has been a leading producer of 

Zinc in India with its own captive four underground mines located at Tehsil Sarada & Girwa district 

Udaipur, Rajasthan and is the world's second largest integrated producer with a global share of 

approximately 6.0% in Zinc. 

Hindustan Zinc Limited has Zawarmala Underground Lead- Zinc Mine with has proposed Expansion 

from 4.8 Million TPA to 6.5 Million TPA Ore Production with Total Excavation: 7.78 Million TPA 

including Waste rock 1.28 MTPA and Beneficiation from 4.8 Million TPA to 7.3 Million TPA within ML 

Area of 3620 ha (ML No.03/89) at Villages- Zawar, Tehsil: Girwa and Sarada, District- Udaipur, 

Rajasthan. 

Zawar mine comprises of four underground mines, i.e. Mochia falls in Girwa and Sarada Tehsil, 

Balaria falls in Sarada Tehsil, Zawarmala and Baroi are fall in Girwa Tehsil. The total lease area covers 

3620 hectares and is divided in to two blocks i.e. Block 1 and Block 3.  The block 1 constitutes main 

Zawar group of mines that are under active exploration and exploitation in above stated four 

underground mines. The Block 3 comprising of Bara prospect is situated near Bara village about 12 

kilometers from Tiri village on National Highway No. 76. The two blocks lie between following 

longitudes and latitudes: 

Table 1.1 

Extent of the Mining Lease Area 

Block 1 
Longitude 73 40’ 25” to 73 45’35” 

Latitude 24 17’ 50” to 24 22’ 40” 

Block 3 
Longitude 73 40’ 22” to 73 41’ 40” 

Latitude 24 12’ 50” to 24 22’ 47” 

The company has approached Ministry of Environment, Forest and Climate Change (MoEFCC), Govt. 

of India, New Delhi for grant of Terms of References (ToR) for environmental clearance of the 

proposal which has been recommended in the 35th EAC Meeting. The ToR was granted by MoEFCC 

vide its letter number S.No. J-11015/259/2012-IA-II (M) dated 8th September 2021 

 
Figure 1.1: Google Map of the Mine Site 
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1.2         SCOPE OF WORK  

The scope of work includes the following:  

1. To analyze physiographic conditions of the study area with the help of field observations, GPS 

readings, Survey of India (SOI) Toposheet and Satellite images. 

2. To observe hydro geological conditions and study of aquifer system of the area i.e. in Core 

and 10 km Buffer Zone.  

3. To work out quantitative as well as qualitative variations in groundwater with respect to aerial 

extent and to find out water balance. 

4. To observe surface water features and their impact on groundwater balance. 

5. To ascertain the impact of the Underground Lead Zinc mine on groundwater conditions of the 

surrounding area. 

6. To work out scope of Rainwater harvesting within the Underground Lead Zinc mine and 

design suitable recharge system to the extent possible within the lease area. 

7. To suggest ways and means of creating artificial recharge to negate adverse impact on 

groundwater regime and their impact on groundwater regime of the area if any. 

8. To prepare detailed Hydro-geological Report and Rainwater Harvesting Plan. 

1.3         METHODOLOGY  

 Following methodology has been adopted to conduct  hydro-geological investigation in the area: 

1. Physiographic studies of the Underground Lead Zinc mine and its surroundings with the help 

of latest Google images, site visit, GPS survey etc. which helps in determining physiographic 

gradient. 

2. Secondary data collection i.e. climate and rainfall, soil and topography, geology, drainage etc. 

for interpretation. 

3. Detailed hydro-geological survey in core and buffer zone including geology, types of aquifer 

and their hydraulic parameters governing the groundwater regime of the area, depth to 

water level, groundwater quality, water abstraction structures and their discharge, surface 

water bodies, drainage pattern, major irrigation sources and their potential etc. 

4. Groundwater resources evaluation based on the norms recommended by Groundwater 

Estimation Committee (GEC), 2013.  

5. Evaluation of present groundwater scenario as well as future course of action for protecting 

the natural environment  

6. Scope of Rainwater Harvesting from runoff generated from different sections of 

Underground Lead Zinc mine depending upon average annual rainfall and its intensity, 

recharge capacity of the aquifers & the design considerations. 

1.4             CLIMATE AND RAINFALL 

There is an IMD meteorological station located at Udaipur which is 30 km in north of Zawar mines 

and  meteorological data recorded at Udaipur can be considered as applicable to Zawar mines 

except rainfall which is being recorded at Zawar mines by HZL.                                             

The Indian Meteorological Department (IMD) has divided Rajasthan in two meteorological sub-

divisions, i.e. west Rajasthan and east Rajasthan and the sub-basin falls in east Rajasthan sub-

division. 613
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Based on Koppen classification of climatic pattern, Debari buffer zone may be classified as tropical 

steppe, semi-arid and hot. The year is divided in to four seasons. The winter season is from mid-

December to February and is followed by the hot summer season from March to mid-July, including 

the pre-monsoon season from April to June. The period from July to mid-September constitutes the 

south west monsoon season and the period from the latter half of September to mid-December as 

post monsoon season. Average annual rainfall of the district is 637.0mm. However normal rainfall 

for the period 1901 to 1970 is 633.50mm. The southern part of the district receives slightly more 

rainfall. The climate of the district is dry except SW monsoon season. The cold season is from 

December to February and is followed by summer from March to June. Period from mid of 

September to end of November constitutes post monsoon season. The droughts are in general of 

mild or normal type. However, severe type of droughts has been recorded at Udaipur, Gogunda, 

Kherwara, Jharol, Kotra and Vallabhnagar. Very severe type of drought has been recorded in the 

year 1987 at Kotra. 

HUMIDITY: 

Relative humidity during the south west monsoon is generally over 60%. During the rest of the year, 

air is normally dry. Relative humidity during summer afternoon is as low as 20% while during 

monsoon, it does not go more than 80 %. The mean annual humidity values in the morning are 65.4 % 

and in the evening 37.6%.      

The annual average rainfall in the region is around 805.15 mm (average of last eleven years rainfall 

data from 2010-2020) varying from minimum 594.07 mm in 2018 to maximum 1077.79 mm in 2019. 

Table 1.2 

Rainfall Statistics of Udaipur District 

S.No Year Rainfall 

1. 2010 775.24 

2. 2011 855.97 

3. 2012 880.71 

4. 2013 880.73 

5. 2014 701.32 

6. 2015 652.31 

7. 2016 976..71 

8. 2017 823.99 

9. 2018 594.07 

10. 2019 1077.79 

11. 2020 717.91 

Average 805.15 

(Source: India Meteorological Department) 
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Figure 1.2:  Rainfall Graph of the District (Source: IMD: https://indiawris.gov.in/wris/#/DataDownload) 

1.5              GEOMORPHOLOGY AND TOPOGRAPHY 

The district is characterized by undulating topography. Towards the western part of district, series 

of Aravalli hills run along NE-SW direction. A typical plain of gneisses and granites without any 

alluvial cover is observed to the east of Aravalli ridges. Geomorphic units falling in the district are 

given in Table 1.3. 

Table 1.3 

Geomorphic Units of the Study Area 

Origin Land Forms Occurrence in the District 

Fluvial Valley Fill Scattered in the entire district in between structural hill 

Denudation Pediment Main concentration in north east and scattered in entire district. 

Buried pediment Main concentration in east and scattered in entire district 

Hill Structural hill Covers entire district except north east 

The Zawar group of mines lease area consisting hilly terrain of variable heights ranging from 350mRL 

to 600mRL and marked by rugged and hilly terrain, dominated by steeply dipping outcrops and 

small valleys carved by the networks of ephimeral streamlets and streams. The drainage pattern is 

sub-dendretic to dendretic. The general slope of the area is from west to east and north-west to 

south-west. In the northern and western part of the area, there are some high peaks of the hills. The 

south-eastern part has comparatively lower elevation having lowest elevation, i.e. at Khakhadara. 

The major part of this hilly area is under forest cover. The total leasehold area (3620 Ha) is divided in 

two blocks – Block 1 & Block 3. The details of general RL is given below – 

Table 1.4 

Topographic Elevation of the Study Area 

 

 

 

Blocks Lease area Minimum RL Maximum RL 

Block 1 3172 Ha 345mRL 695mRL 

Block 3 448 Ha 410mRL 540mRL 
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Figure 1.3:  Map showing Geomorphology in and around 10km study area of Existing Underground Pb Zn Zawar Mine (ML Area: 3620 ha) (Source: Bhukosh) 
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Figure 1.4: Map showing Digital Elevation Model 10 km study area of Existing Underground Pb Zn Zawar Mine (ML Area: 3620 ha) (Source: USGS) 
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1.6              DRAINAGE PATTERN IN LEASE AREA 

The buffer zone Zawar group of mines is drained by Tidi River, a tributary of River Mahi originates in 

the south western part of Debari hills which takes southerly course and joins Gomti River near 

village Jharol. Tidi River after flowing through Zawar valley takes southerly course and meets Gomti 

River, just after Jaisamand dam which is getting flow of Gomti, Godi and Vagruva rivers.  

The western catchment area of Tidi River up to Tidi dam covers 105 km2 and the northern catchment 

area of Tidi River, when it enters within lease area is 265 Km2 with total catchment area of the river 

before it enters Zawar valley is 370 km2. Out of the catchment area of 105 km2 of Tidi River up to Tidi 

dam, the catchment yield has been estimated as 10.16 mcm during a normal a rainfall year. Of this 

7.18 mcm (the present storage capacity due to silt accumulation in the dam with storage capacity of 

8.49 mcm) has been harnessed by Tidi dam and rest overflows through the Tidi River downstream. 

It means 70% of the catchment yield has been harnessed by Tidi dam and rest flows downstream. 

1.7      WATER REQUIREMENT OF THE UNDERGROUND LEAD ZINC MINE 

Existing water requirement for the project is 14000 KLD. There will be no Additional water 

requirement for the proposed expansion project; therefore the total water requirement after 

expansion will remain the same as 14000 KLD. Water will be sourced from the Tidi Dam. Permission 

for the same was obtained from the Water Source Department, Government of Rajasthan on 

17.09.1976.  

NOC for dewatering of ground water from Baroi, Balaria, Mochia and Zawarmala Blocks were 

obtained from CGWA vide letter dated 07.09.2009. Offline Application for second renewal of NOC 

was submitted to CGWA vide letter dated 09.12.2016 which was recommended by CGWB and as  per 

recent guidelines online Application for 2nd renewal of NOC for dewatering has been submitted on 

10th June 2021. Presently applications are in process with CGWA, New Delhi. 

The break-up of water requirement is given Chapter 2 of Draft EIA/EMP Report. 

FLOW CHART SHOWING WATER BALANCE DIAGRAM 
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Figure 1.5: Map showing Drainage Pattern in and around 10km study area of Existing Underground Pb Zn Zawar Mine (ML Area: 3620 ha) (Source: USGS)
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1.8             GEOLOGY OF THE STUDY AREA 

The geology of the area is mainly composed of thin alluvial cover, belonging to Sub-Recent to 

Recent period of Quaternary Period followed by, metamorphic of Udaipur, Group of  Aravali Super 

Group of Proterozoic Era and Mewar Gneiss Complex Group of Bhilwara Super Group of Achaeans. 

The geological succession can be summarized as under 

Table-1.5 

Geological sequence of Zawar buffer zone 

Age Super Group Group Rock types 

Sub-Recent 

to Recent 
Alluvium Fluvial & colluvium Sand, silt, clay, gravel etc. 

--------------------Unconformity-------------------- 

Precambrian 

Post Delhi Super Group Intrusives Pegmatite, quartz vein 

Arvali Super Group Udaipur Group 
Phyllite, dolomite, 

Quartzite 

Archaean Bhilwara Super Group 
Mewar Gneiss 

complex 

Gneisse, meta -sediment, 

amphibolite etc, 

 

Figure 1.6:  Map showing Geology of Udaipur District  

(Source: https://www.researchgate.net/figure/2-Geological-map-of-the-Udaipur-District_fig2_315293214) 
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The Stratigraphic succession of Aravali Super group has been further classified (Roy et.al, 1988, 

1993) in to Upper, Middle and Lower Aravali Groups. The Upper Aravali Group has been classified in 

to three formations, Lakhavali phyllite, Kabita dolomite and Debari formations (mostly Quartzite, 

arkose). Middle Aravali group represents four formations, Tiri formations (mostly phyllite and slate), 

Bowa formations (quartzite and quartizitic phyllite), Mochia Magra / Zawar formations (Dolomite, 

carbonaceous phyllite having Pb, Zn and Ag ores) and Udaipur formations (mostly Grewacke 

/phyllite and conglomerate). The Lower Aravali Group has been classified in to two formations, 

Jhamar Kotra formations (Dolomite, quartzite, carbon phyllite having thin bands of stromatolitic 

phosphorite) and Delwara formation (Meta-basalt with thin bands of dolomite and quartzite).    

LOCAL GEOLOGY 

BLOCK 1: Block 1 is a conglomeration of four deposits Mochia, Balaria, Zawarmala & Baroi situated in 

a complexly folded geological structure. All the deposits are hosted in meta-sedimentary sequence 

for base metal mineralization. Host dolomite is flanked by Greywacke, Phyllites on south and 

Phyllites & Quartzite on the north.  Stratigraphically, the rocks of the mine area form part of Mandli, 

Baroi Magra and Zawar formations of Tiri Series in the regional stratigraphical sequence. 

Generalized succession of the deposit is given below: 

Table 1.6 

Local Litho Stratigraphy of the Study Area 

Series Formation Member Litho Unit 

   Quartz and quartz-felspar veins, metadolerite dykes 

 Unconformity 

T
ir

i S
e

ri
e

s 

Zawar Formation Haran Member Upper Phyllites, Quartzite 

Baroi Magra 

Formation 

Mochia 

Member 

Dolomitic quartzite, pure dolomite, siliceous dolomite 

(Host rock), sub-greywacke (?), argillaceous quartzite and 

interbedded phyllites 

Mandli Formation  Greywackes 

Baroi - Disseminated Pb & Zn mineralization is in the form of NE-SW trending tabular ore bodies 

dipping due NW and plunging due West. Zawar lease area is situated in NW-SE trending hills of 

Rajasthan and is a type area of Paleo-Proterozoic age (1700-1800 Million Years). 

Mochia & Balaria - Galena (Pb ore) & Sphalerite (Zn ore) veins and veinlets concentrate into E-W to 

NW-SE trending, steeply dipping & westerly plunging tabular ore bodies having a width ranging from 

2 m to 45 m. Zawar lease area is situated in NW-SE trending hills of Rajasthan and is a type area of 

Paleo-Proterozoic age (1700-1800 Million Years). 

BLOCK 3 

Block 3: Bara prospect is situated 25 km south of Block 1. The local geological setting of the area 

indicates the general trend of rocks as N-S with steep westerly dips. Quartzites, calcareous 

conglomerate, dolomite, greywacke with phyllitic intercalations are the main rock types observed in 

the area, at places in footwall of mineralization graphitic phyllites are also noticed. The rocks had 

been subjected to intricate multi-phased folding; along North- South fold axes and exhibit moderate 

plunge of 30-40° due North. Bara area was part of very unstable basin resulting into rapid fluctuation 
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in its depositional environment as indicated by integration of dolomite with calcareous 

conglomerate. 

 

Figure 1.7: Stratigraphic succession of Udaipur_Rajasthan (Source: GSI) 
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Figure 1.8: Map showing Geological Formations in and around 10 km Buffer Zone of Existing Underground Pb Zn Zawar Mine (ML Area: 3620 ha) (Source: Bhukosh) 
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1.9              HYDROGEOLOGY OF THE AREA (AQUIFER TYPES, WATER LEVEL AND YIELD POTENTIAL) 

The occurrence of ground water in the district is mainly controlled by the topographic and structural 

features present in the geological formations. Its occurrence is controlled by topography, 

physiographic and structural features of the geological formations. The movement of the 

groundwater in hard rock areas is governed by size, openness, interconnection and continuity of 

structurally weak planes while in unconsolidated formations, ground water movement takes places 

through pore spaces between grains.  

SITE SPECIFIC HYDROGEOLOGY IN AND AROUND 2 KM CORE ZONE 

The Mine lies in Aravalli Super group. Phyllites are the principal aquifer in the area having specific 

yield in the range of 80 KLD. Groundwater in these units occurs at a relatively shallow depth. Detail 

of the aquifer type, their properties is given below: 

Table 1.7 

Aquifer Properties of the Study Area 

S.No. Particular Details 

A.  Aquifer Phyllites (Metamorphic) 

B.  Water level 3-35 mbgl 

C.  Specific yield 80 KLD 

D.  Hydraulic conductivity 0.065m/day 

E.  Fluctuation 3-5m 

F.  Water level trend Inclining 

 

Figure 1.9: Aquifer Map of Udaipur District (Source: CGWB) 
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AQUIFER DESCRIPTION:  

Groundwater in Bhilwara Super Group: The eastern part of the district is underlain by the rocks 

belonging to Bhilwara super group. Few intrusive are also found which have low permeability. 

Ground water in these rocks occurs under water table conditions in the zone of weathering and 

fracturing, joints and foliation planes. The rate of recuperation is slow in gneisses and schists while it 

is comparatively faster in granites. The depth of dug wells ranges from 15 to 35 metres and the Yield 

varies from 20m3 /day to 60 m3 /day. The depth to water level in the area tapping this aquifer ranges 

from 3m to 35m. 

Groundwater in Aravalli Formation: Aravalli Supergroup consisting of Phyllites, Quartzites and 

dolomite form important aquifer especially around Jharol, Udaipur and Barapal. Ground water 

occurs in weathered zones like schistosity, joints, fissures and bedding planes. Quartzites generally 

occur intercalated with phyllites and are well jointed. Ground water in phylites occurs mainly in 

fractured cleavages. Carbonate formations are cavernous, wherever calcium content is high. The 

depth to water level varies from 5 to 20 meter below ground level whereas depth of wells varies 

from 8 to 30 metres below ground level. The average yield of wells is around 40 m3 /day. In 

carbonates, the yield of wells varies from 20 to 200m3 / day. 

Groundwater in Delhi super group: The formations belonging to Delhi super group are exposed in 

the western part of the district. Ground water in Quartzites occurs in the joints and fractures. Depth 

to water level is generally shallow. The yield of wells averages 50m3 /day. Ground water in biotite 

schist and hornblende schist occurs in joints and fractures. The depth to water level ranges from 5 to 

20 metre below ground level and yield of wells varies from 12 to 250 m3 /day. In Calc schist and Calc 

gneiss, the yield of dug wells varies from 10 to 100m3 /day. The yield is high when the lenticular 

cavities along Calc bands are saturated and interconnected. 

Groundwater in Alluvium: Ground water occurs under unconfined condition in the unconsolidated 

formations consisting of sand, gravel, pebbles, cobles and boulders in areas close to river courses 

near Kanpur area. 

Ground water occurs under water table (phreatic conditions) in crystalline metamorphic, mostly 

dolomite and mica schist. Metamorphic are impervious in nature and ground water is held and 

moves through secondary openings like foliations, fractures, joints etc. Fracture porosity and 

hydraulic conductivity of metamorphic is very low. The elevation range is 420-706 and flow of water 

from North to South direction. The ground water movement follows the natural topography and 

general slope of the lease area. The general slope of the lease area is towards SE following the 

natural drainage pattern. Water level of the area is 7 – 10 m deep in pre-monsoon and 3 -5 m in post-

monsoon season. Minimum and Maximum depth of working in the Conceptual Stage is -100m RL 

and -600m RL. The water quality is potable in nature in the study area; hence there is no 

contamination in ground water. Protective measure will be taken to safeguard the natural flowing 

streams.  
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Figure 1.10:  Map showing Lithological Formations in and around 10 km Buffer Zone of Existing Underground Pb Zn Zawar Mine (ML Area: 3620 ha) (Source: Bhukosh) 
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1.11:  Map showing Lithological Formations in and around 10 km Buffer Zone of Existing Underground Pb Zn Zawar Mine (ML Area: 3620 ha) (Source: Bhukosh)
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GROUNDWATER LEVEL MONITORING  

A detailed groundwater level monitoring has been carried during pre-monsoon season at about 10 

different locations within buffer zone from existing open wells and bore wells. Based on field 

investigation, contour map for depth to water level (m bgl) and depth to water level (m amsl) for 

core and buffer zone has been prepared. Complete hydro-geological details are presented in Table 

1.8 and Table 1.9. Based on field investigation, contour map for depth to water level (m bgl) and 

depth to water level (m amsl) for core and buffer zone has been prepared and represented in Figure 

1.15 & 1.16. 

Depth to water level in lease area was found to vary between 2.67 m to 17.56 m bgl indicating water 

level to be moderately shallow. The minimum and maximum surface elevation of monitoring points 

in the study area is found to vary between 347 mRL to 534 mRL respectively.  

Table 1.8: 

Details of Site elevation, Water Level and Working Depth of the Existing Pb Zn Zawar Mine (ML Area: 3620 ha) 

S. No Particulars Balaria Baroi Mochia Zawarmala 

1. Site Elevation 345-695 

2. General Ground Level 520 

3. Working Depth @ Minimum - 30 -50 -33 -50 

4. Working Depth @ Maximum -400 -100 -600 -300 

5. Ground Water Level 517-510 

6. Pre Monsoon Water Level 513-510 

7. Post Monsoon Water Level 517-515 

 

 
Figure 1.12: Schematic Diagram 
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Figure 1.13: Photographs showing Water level Monitoring in buffer zone  
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Table 1.9 

Details of Groundwater Level Monitoring in and around 10 km Buffer Zone of Existing Pb Zn Zawar Mine (ML Area: 3620 ha)_Pre Monsoon  

S.No. Location Latitude Longitude Water level (m bgl) Elevation (m) Water level (m amsl) 

1 Village Singatwara 24.35694 73.78517 13.73 370.8 357.07 

2 Village Kevra Khurd 24.37556 73.75244 8.31 394.1 385.79 

3 Village Kanpur 24.41586 73.76967 14.36 427.7 413.34 

4 Village Kalipili 24.32525 73.71681 4.2 388.2 384 

5 Ramnagar 24.34903 73.67392 7 418.4 411.4 

6 Moridungri 24.34744 73.74031 4 347.9 343.9 

7 Village Nangela 24.22167 73.61797 6.82 458 451.18 

8 Bara Mines (Near Bara Village) 24.3065 73.65814 17.56 534.7 517.14 

9 Tailing Dam Piezometer I 24.23783 73.68619 13.09 440.3 427.21 

10 Tailing Dam Piezometer II 24.35333 73.72333 2.67 352.2 349.53 
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Figure 1.14: Depth to Water Level (mbgl) of Pre Monsoon in 10 km Buffer Zone of Existing Pb Zn Zawar Mine (ML Area: 3620 ha) (Source: Field Survey) 
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Figure 1.15: Pre Monsoon Water Table Map (amsl) in 10 km Buffer Zone of Existing Pb Zn Zawar Mine (ML Area: 3620 ha) (Source: Field Survey) 
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1.10              WATER QUALITY 

Surface and Ground water quality are analyzed from the water samples in and around the mine site. 

Detailed regarding the same are given in Chapter 3 of Draft EIA/EMP Report. 

1.11             GROUND WATER RESOURCES 

Groundwater Resources of an area can be distinguished under two categories- 

1. Dynamic Ground Water Resources 

2. Static Ground Water Resources 

DYNAMIC GROUNDWATER RESOURCES 

Dynamic groundwater is that amount of water, which is found in the natural zone of fluctuation in 

an aquifer due to ground water recharge. Total Ground water Recharge (Rt) of the area can be 

estimated by assessing the various component of the following equation. 

Equation : Rt = Rr + Rs+ Ri + Sr +Rc 

where:  

Rr= Recharge from Rainfall   

Rs = Recharge from irrigation due to surface water 

Ri = Recharge from irrigation due to groundwater 

Sr = Recharge through surface water bodies 

Rc = Recharge to confined aquifer 

GROUND WATER RESOURCES FOR BUFFER ZONE 

Area of buffer zone is coming about 831.95 sq.km. (As per land use/land cover map).  

The area of Buffer zone lies in Girwa Tehsil of Udaipur district, Rajasthan. This buffer zone has 

phyllites and alluvium as the main aquifer. Main recharging factors in this area is recharge due to 

rainfall, due to return flow from the applied irrigation from surface and groundwater and recharge 

form the surface water bodies. 

Geographical area, specific yield and infiltration index are the parameters for determining the 

amount of water which is stored in the aquifer. 

RECHARGE DUE TO RAINFALL 

(a) BY GROUNDWATER TABLE FLUCTUATION METHOD  

The buffer zone has Alluvium and Metamorphic rocks as principal aquifer whose average specific 

yield can be taken as 10% and 2% as per norms of GWRE 2009,  while difference between pre and 

post monsoon seasonal fluctuation is taken as 3 m. Recharge due to rainfall computed by specific 

yield and water table fluctuation method is as follows:- 

RECHARGE IN BUFFER ZONE BY WATER LEVEL FLUCTUATION METHOD 

Description of items Quantity 

1.Area (sq.km) 831.95 

2.Water Table Fluctuation(m) 3 

3a.Specific Yield for alluvium 10% 

3b.Specific Yield for Metamorphic 2% 

4a.Total Groundwater Storage [(1)*(2) *(3a) ](Mcum) 83.19*3.0*0.1 

4b. Total Groundwater Storage [(1)*(2) *(3b) ](Mcum) 748.76*3.0*0.02 

5.Total(M cum) 69.87 
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(b) BY RAINFALL INFILTRATION FACTOR 

In areas where groundwater level monitoring is not adequate in space & time, rainfall 

infiltration may be adopted. The ground water estimation committee, Govt. of India (2009) has 

suggested norms of recharge from rainfall under various hydro geological conditions. The 

committee has suggested 12% for alluvium and 6% for metamorphic origin. An attempt can be made 

to find out if it matches with the groundwater recharge calculated by seasonal fluctuation 

method. 

RECHARGE IN BUFFER ZONE BY RAINFALL INFILTRATION FACTOR METHOD 

Description of items Quantity 

1.Area (sq.km) 831.95 

2. Average Annual Rainfall (m) 0.805 

3a.Rainfall infiltration factor for Alluvium 12% 

3b. Rainfall infiltration factor for Metamorphic 6% 

4a. Rainfall recharge in Buffer zone by Rainfall Infiltration Factor 
Method for alluvium 

83.19*0.805*0.12 

4b. Rainfall recharge in Buffer zone by Rainfall Infiltration Factor 
Method for metamorphic 

748.76*0.805*0.06 

Gross Rainfall Recharge (Mcum) 44.19 

As per the recommendations of Groundwater Estimation Committee (GEC), 2013, if the difference 

between the two, expressed as a percentage of rainfall infiltration method is greater than or 

equal to -20% or less than or equal to +20 %, then the recharge is taken as the value estimated by 

the water level fluctuation method. If it is less than -20%, then it is taken as 0.8 times the value 

estimated by rainfall infiltration factor method. If it is greater than +20%, then recharge is taken as 

equal to 1.2 times the value estimated by rainfall infiltration factor method. 

RAINFALL RECHARGE IN BUFFER ZONE AFTER COMPARING RESULTS FROM WATER LEVEL 
FLUCTUATION METHOD AND RAINFALL INFILTRATION FACTOR METHOD 

Description of items Quantity 

1.Rainfall Recharge during monsoon season in Buffer Zone  

a. By Water Level Fluctuation Method(Mcum) 69.87 

b. By Rainfall Infiltration Factor Method(Mcum) 44.19 

2.Difference between (1a) and (1b) expressed as a percentage of    (1b), 
‘PD’ [{(1a) – (1b)/ (1b)}*100] 

58.12% 

3.Rainfall Recharge in the Buffer Zone during monsoon season 
(Mcum)   
[=(1a) if ‘PD’ is between-20 and+20% 

=0.8*(1b) if ‘PD’ is less than-20% 
=1.20*(1b)if ‘PD’ is greaterthan+20% ] 

53.02 

RECHARGE DUE TO IRRIGATION   

As suggested by the GEC committee, groundwater recharge from the return flow of irrigation 

water is normally taken as 30% of the total water applied for irrigation in an area consists of 

Alluvium and Metamorphic. Total groundwater applied for irrigation is 3.51 mcm/annum. 

Groundwater recharge from the above factors is as under: 

                                                   RiB             = 3.51  x 0.3 

                                              = 1.053 mcm/annum 

RECHARGE DUE TO SURFACE WATER BODIES   

As per the land use pattern of the buffer zone, total area under surface water bodies water bodies’ 

work out to be 14.66 sq km. As per the GEC, groundwater recharge through surface water bodies 
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can be taken as 40% of the total water spread area. Hence, groundwater recharge from the above 

factors is as under: 

                                                 SrB                    = 14.66 sq.km. x 0.4   

                                                            = 5.86 mcm/annum 

TOTAL RECHARGE OF BUFFER ZONE       

NET ANNUAL GROUNDWATER AVAILABILITY IN BUFFER ZONE 

Description of items (Mcum) 

1.RainfallRechargein Buffer Zone  

Rainfall Infiltration Method 53.02 

  2. Recharge from ‘Other Sources’  

A. Return flow to Groundwater system(30%)through Irrigation 
Total groundwater applied for irrigation is 3.51 mcm/annum (3.51 *0.3) 

1.053 

B. Recharge through surface water bodies in the area: (14.66 sq km x 
0.4) 

5.86 

Total Annual[(2a)+(2b) ] 6.91 

3.Gross Annual Groundwater Recharge    59.93 

   GROUNDWATER DRAFT OF BUFFER ZONE 

In the investigated area, groundwater draft will occur mainly due to applied irrigation, domestic and 

industrial uses. Evapo-transpiration losses are considered nil as they are already taken into account 

while calculating recharge by water table fluctuation and rainfall infiltration factor method. Hence, 

groundwater draft can be computed by reducing the equation (B) to: 

DtB = DiB + DdB + DlB + DinB 

    DRAFT DUE TO APPLIED IRRIGATION (DiB) 

For assured water, supply canals and groundwater become the major source. The farmers in the 

study area rely mainly on groundwater for irrigation. Borewell and dug wells are the only structures 

that abstract water from subsurface to meet that requirement. Therefore, the volume of 

groundwater pumped out by tube-wells is considered as groundwater draft for irrigation in the area. 

There are about 366 dug wells bore wells tapping the aquifer consist of Phyllite and Alluvium. These 

tube wells usually have an average discharge of 80 cum/day. The annual draft has been calculated 

after considering that these structures generally operate for 4 months in a year. The annual 

groundwater withdrawal from these wells is calculated as-  

Groundwater draft by wells  = 366 x 120 days x 80 m3/day 

                           = 3.51 mcm/ annum 

DRAFT DUE TO DOMESTIC USE (DdB) 

The total population in buffer zone area was around 74970 according to census figure for 2011 which 

has increased to 94109 in 2021 as per population growth rate of 25.53 % per decade. Considering 100 

Liters (0.1 m3) as domestic use in rural and semi urban area (GEC, 2013), the total groundwater 

withdrawal for domestic use will be. 

                                                           DdB       = 94109 x 0.1 x 365 

                                                               = 3435009 

                                                               = 3.44 mcm/ annum 

DRAFT DUE TO LIVESTOCK USE (DlB) 

635



Expansion of Zawar Group of Underground Lead- Zinc Mines from 4.8 Million TPA to 6.5 Million TPA Ore Production with Total 

Excavation: 7.78 Million TPA including Waste rock 1.28 MTPA and Beneficiation from 4.8 Million TPA to 7.3 Million TPA within ML 

Area of 3620 ha (ML No.03/89) at Villages- Zawar, Tehsil: Girwa and Sarada, District- Udaipur, Rajasthan 

HYDROGEOLOGICAL REPORT  
&  

RWH PLAN   

 

M/s. Hindustan Zinc Limited (HZL)       25                                                                              

The water consumption for livestock has been empirically considered as 5% of human consumption 

which is calculated as 

   DlB = 3.44 x 0.05 

    = 0.17 mcm/annum 

DRAFT DUE TO INDUSTRIAL USE (DIN) 

There are many major and minor industries. Therefore, total groundwater withdrawal for industrial 

use is about 1000 KLD which is sourced from ground water 

                                                        DinB        = 1000*330 

                                                                    = 330000 

                                                                    = 0.33 mcm/annum 

GROSS ANNUAL GROUND WATER DRAFT FOR ‘ALL USES’ IN BUFFER ZONE 

GROUNDWATER DRAFT Mcum 

NET IRRIGATIONUSE  

For Combined (366*120*80) 3.51 

Net irrigation use 3.51 

COMMUNITYUSE  

Total population 94109 (@ 100 lpcd for 365 days) 3.44 

For cattle population (5% of community use): 0.17 

Industrial/Mine use(for all industries/mines falling in the buffer zone) 0.33 

Total Community use 3.94 

GROSS ANNUAL GROUND WATER DRAFT FOR ‘ALL USES’ IN BUFFER 
ZONE 

7.45 

TOTAL DRAFT OF BUFFER ZONE: 

    DtB     = DiB + DdB + DlB + DinB 

                                                                    = 3.51+3.44+0.17+0.33 

                                                                    = 7.45 mcm/annum 

                    ALLOCATION OF GROUND WATER FOR DOMESTIC USE FOR FUTURE DEVELOPMENT 

Domestic use of population within 10 km radius of project site has been projected for year 2041. 

Considering population growth percentage @25.53% per decade, population in year 2041 is 

estimated to be 148294 persons. Dependency of population is mainly on the groundwater in this 

area. Considering 100 litres (0.1 m3) as domestic consumption in rural and semi urban area, the total 

water withdrawal for domestic use will be: 

DdB          =148294x 0.1 x 365 days 

= 5.41 mcm/annum                 

Present draft due to domestic use is 3.44 mcm/annum; hence additional water allocated for future 

domestic use works out to be 5.41-3.44 = 1.97 mcm/annum. 

Total ground water resource of the buffer zone is 59.93 mcm/annum while total groundwater draft 

is 7.45 mcm/annum. The groundwater development in the area is about 12.43% of total groundwater 

resources. Therefore, buffer zone is coming under Safe category as per groundwater development 

status. 

In spite of the above clarification the project lies in Sarda & Girwa Assessment Block of Udaipur 

District which comes under Semi-Critical Category as per CGWB Categorization 2017.  

http://cgwb.gov.in/GW-Assessment/Categorization%20of%20AU.pdf  
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SUMMARY OF BUFFER ZONE WATER BALANCE 

STAGE OF GROUNDWATER DEVELOPMENT IN BUFFER ZONE 

Description of items Buffer Zone 

1.Stageof Groundwater Development  

a.  Net Groundwater Availability (Mcum) 59.93 

b.  Annual Gross Groundwater Draft (Mcum) 7.45 

c.  Stage of Groundwater Development [ {(1b) /(1a)} *100] 12.43% 

d. Category of Groundwater Development Safe 

So, in view of the above the project will not bring any adverse impact to the ground water 

conditions within 10 km of the study area. 

1.12            IMPACT OF MINING ON SURFACE & GROUND WATER RESOURCES 

The mining operations are being carried out by underground mining. Mining is being done by 

deployment of Heavy Earth Moving Machineries (HEMM). 

Mode of Entry: UG shaft (466 to 165 m RL) and level Entries- 433, 355, 300, 250, 225, 200 & 173 m RL, 

and Ramp [430 to (-) 55 m RL] with level Entries- 355, 300, 250, 200, 173, 80, 35, (-) 5 & (-) 30 m RL 

and various sub-levels. 

Underground Layout:  

� Balaria mine extends from 2400 to 2900 Dep and Adit as main entry followed by Shaft & 

Ramp.  

� Baroi mine extends from 2400 to 2900 Dep and Adit as main entry followed by Shaft & Ramp.  

� Zawarmala mine extends from 2400 to 2900 Dep and Adit as main entry followed by Shaft & 

Ramp. 

� Mochia mine extends from 2400 to 2900 Dep and Adit as main entry followed by Shaft & 

Ramp.  

Ground water occurs under water table conditions and is transmitted through fractures, joints and 

foliations. Mica schist is impervious in nature and has developed secondary porosity only due to joints 

and fractures. There is very limited thickness of weathered zone and generally it lies above the zone of 

saturation. 

The depth of water level varies from 3-5m bgl during post monsoon and 7-10m bgl during pre-

monsoon season. The depth of mining is given below: 

Table 1.10 

Block Wise Working Details 

S.No Block Ultimate Depth of Mining 

1 Balaria -400 m RL 

2 Baroi -100 m RL 

3 Mochia -600 m RL 

4 Zawarmala -300 m RL 

              Source:  Approved Mining Plan with Progressive Mine Closure Plan 

According to detailed water level monitoring in and around mine lease area, depth to water level is 

relatively shallow in the surrounding study area and depth to water level/major aquifer is occurring 

between 517 mRL (3 m bgl) to 510 mRL (10 m bgl). The mineral availability and depth of mine working 

will go up to -100 mRL minimum and up to maximum of -600mRL. Hence, there is every possibility of 

groundwater table intersection by mine workings, or ground water ingress in the mine pits. 
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ESTIMATION OF MINE SEEPAGE 

Estimation of water inflow to a surface mining operation is a necessary requirement for mine 

drainage design. Water inflow in a shallow surface mining may originate solely form a surface source 

and from the atmosphere in the form of precipitation. However, depending upon the depth of 

mining the water inflow contribution from ground water flow may be a significant component. In 

flow from surface sources and precipitation are generally estimated using hydrological balance 

equations, using the catchment characteristics and several empirical formulae’s are available in 

literature. Assuming the extent of contribution from surface sources and precipitation, the mine 

plan usually incorporates measures to divert these water through garland drains designed 

considering the slope and it is ensured that the water do not outlet in to the mine pits. Hence, the 

most important and critical component of mine water inflow remains is seepage from ground water, 

which needs to be carefully and rationally estimated so as to plan the dewatering mechanism to 

allow mining activity.    

Many analytical solutions for prediction of water inflow into mine excavations can be found in the 

literature (Hanna et al., 1994; Shevenell, 2000; Singh and Atkins, 1985a, b; Marinelli and Niccoli, 

2000); these models often were developed based on some very specific assumptions and boundary 

conditions that restrict their applicability in many mining situations. The prediction of the amount of 

water inflow into a pit is very important for development of a mine dewatering program. The 

ground water flow in the mine pit can be estimated by one of the techniques: 

� Equivalent flow approach 

� Two dimensional flow equation 

� Numerical Techniques through simulation 

Accurate estimation of groundwater inflow to mine excavation is important and generally 

accomplished through analytical approach adopting the equivalent flow approach (Figure 1.16). 

 

 

 

 

 

 

 

 

 

Figure 1.16: Schematic Diagram of Zone of Influence 

Numerical modelling requires huge data and skill, however the complexities and in homogeneity can 

be better approximated in numerical modelling.  

The numerical groundwater modelling approach also involves predictive simulation to determine 

the potential magnitude and extent of the impact of mining on the surrounding groundwater 

system, including the potential impact on neighbouring groundwater users.  
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In the present context, an attempt has been made to assess the mine seepage as per mine plan both 

with depth and time and quantification of computation of mine water inflow and radius of influence. 

Effort has also been made to plan the details of utilization of water being pumped out along with 

quantification of its various uses. Further, with the help of analytical techniques and statistical 

analysis of water level observations attempt has been made to study the impact of mining on 

ground water regime, both with depth and time as well as on surface water sources in the 

surrounding areas and suggest mitigation measures. 

This model is based on the rate of flow and mine expansion rate. The mine inflow takes place during 

depillaring in two phases. i. In the first part, after depillaring the water present in the collapsed 

aquifer part of the roof immediately drain out (Q1). ii. Then, in the second segment, water present 

adjacent to the collapsed aquifer part of the roof used to percolate continuously (Q2). The collapsed 

mass would act as a fully draining well. Hence, during depillaring stage the total water inflow (Q) will 

be Q= Q1+Q2. The Q1 and Q2 can be calculated using the following formulas: 
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Table 1.11 

Wenzel’s table, showing values of w (u) corresponding to values of u and 1/u. 

 

BALARIA MINES 

Table 1.12 

Depth Wise Underground Mining in Balaria 

Level (mRL) Position m Departure extent 

407to(-130) Decline 4631 8250  to 6650 

383 to 50 Incline 1593 7700 to 6500 

415 to 373 Adits 1560 9000 to 6700 

378 Adit & Exhausted level 1418 9000 to 7970 

314 Exhausted level 1200 8800 to 7890 

250 Production Incline (Phase I & Phase II) 2555 8770 to 6500 

190 Extraction level 2102 8800 to 7000 

120 Extraction level 1880 8760 to 7320 

105 Loco Haulage, Production Incline Phase II and Main sump 2280 8750 to 7340 

45 Haulage / Extraction level 2440 8740 to 6500 

(-) 25 Extraction level 1439 8740 to 7230 

(-) 40 LPDT Haulage / Extraction level & Exploratory drive level 1465 8650 to 7420 

(-) 105 LPDT Haulage / App Ramp/ Extraction level & Exploratory drive level 458 7950 to 8700 

BAROI MINES 

Table 1.13 

Depth Wise Underground Mining in Baroi 

Level (mRL) Position m Departure extent 

430mRL Exploratory & Connection drive 1550 4100 to 5150 

390/384mRL Extraction level / Haulage Dr. 1000 4500 to 5150 

360mRL Extraction level 550 4360 to 4500 

346mRL Exploratory Drive 295 4300 to 4400 

311mRL Extraction level 295 4500 to 4745 

276mRL Extraction Level & Expl. Drive 1075 4300 to 4525 

190mRL Extraction Level & Expl. Drive 380 4284 to 4500 

110mRL Extraction Level & Expl. Drive 574 4284 to 4350 

390mRL Exploratory drive & Extraction level 840 5100 to 5632 
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302mRL Extraction Level & Expl. Drive 340 4950 to 5122 

305mRL Exploration Level & Expl. Drive 865 5000 to 5200 

230mRL Exploration Level & Expl. Drive 1160 4650 to 5000 

ZAWARMALA MINES 

Table 1.14 

Depth Wise Underground Mining in Zawarmala 

Level (mRL) Position m Departure extent 

474 Extraction level 6687 2450 to 3350 

430 Adit Level, Shaft inset 7223 2400 to 3300  

355 Shaft Inset, Extraction level 3950 2600 to 2830 

338 Extraction level 1373 2640 to 2860 

300 Shaft Inset, Extraction level 2533 2655 to 2810 

280 Extraction level 725 2655 to 2810 

265 Extraction level 924 2655 to 2810 

250 Shaft Inset, LPDT dumping, Expl. Drive 2033 2600 to 2900 

228 Extraction level 399 2640 to 2790 

225 Extraction level 251 2870 to 2900 

210 Extraction level 772 2650 to 2800 

200 Shaft Inset 492 2660 to 2900 

187 Sub-level 374 2660 to 2810 

173 Shaft Inset, Expl. Dr., Extraction level 1129 2600 to 2900 

160 Sub-level 174 2650 to 2800 

150 Extraction level 545 2630 to 2780 

132 Extraction level 352 2680 to 2790 

118 Extraction level 299 2675 to 2800 

100 Extraction level 700 2675 to 2800 

80 Expl. Dr., Extraction level 756 2650 to 2800 

35 Extraction level 750 2605 to 2790 

(-)5 Extraction level, Expl. Dr. 1242 2550 to 2740 

(-)30 Extraction level 811 2550 to 2740 

(-) 84 Extraction level 1150 2550 to 2810 

Source: Approved Mining Plan 

MOCHIA MINES 

Table 1.15 

Depth Wise Underground Mining in Mochia 

Level (mRL) Position m Departure extent 

395 Surface & Shaft inset - 6173 

5thL – 307/312 Connection level 5484 4230 to 6600 

6thL – 250 Shaft inset 1200 5470 to 6640 

7thL – 173 Extraction level 1453.80 5530 to 6450 

8thL– 106 Extraction level 3819.25 5350 to 6310 

52 Extraction level 3142 5170 to 6350 

-28mRL Extraction level 886.8 5170 to 6350 

9thL – 39/44 Haulage level/Extraction level 3284.20 4400 to 6400 

9thA L – 3 Crusher Chamber 110 6160 to 6180 

10th L – (-)29 Skip loading station 900 5770 to 6190 

452 Adit 5 & Shaft inset 720 4900 

413 Shaft inset 653 4350 to 4920 

370 Shaft inset 220 4690 to 4960 

252 Extraction level 3846.4 4530 to 5120 
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192 Extraction level 3146.6 4550 to 5270 

132 Extraction level 2576.7 4500 to 5240 

57 Extraction level 3350.5 4200 to 5300 

-23 Extraction level 1378 4200 to 5300 

-48 Extraction Level 140 4000 to 5300 

Source: Approved Mining Plan 

Table 1.16 

Groundwater inflow into Zawar Underground Pb Zn Mines (Estimated) at maximum working depth 

Period Depth of 

Mine (m) 

H (m) R 

(m2/day) 

K 

(m/day) 

S Uo W(Uo) Q1 Q2 Q m /day 

Balaria 400 76 83.29 0.065 0.00001 1.34E-05 10.5303 0.047477 223.9028 223.95 

Baroi 100 76 20.82 0.065 0.00001 3.36E-06 11.9855 0.011871 196.718 196.73 

Mochia 600 76 124.93 0.065 0.00001 2.01E-05 10.2426 0.07212 230.1919 230.26 

Zawarmala 300 76 62.47 0.065 0.00001 1.01E-05 10.9357 0.035606 215.6024 215.64 

Total Estimated Seepage 0.167074 866.4151 866.58 

It is apparent from the assessment in Table 1.16 that the mine inflow will be in the tune 866.58 KLD 

in the conceptual stage considering maximum depth of working, depending on aquifer thickness 

and its potentiality. Moreover, during depillaring due to caving, a number of cracks and fractures 

generate in the aquifers lying in the roof of the working seam and thus induces to secondary 

porosity and increase the permeability of the aquifers. However, with the spatial variation in aquifer 

parameters and recharge, the observed inflow may slightly deviate from that estimated. 

                   MINE DEWATERING GAINFUL UTILIZATION OF PUMPED WATER 

Existing water requirement for the project is 14000 KLD. There will be no Additional water 

requirement for the proposed expansion project; therefore the total water requirement after 

expansion will remain the same as 14000 KLD. Water will be sourced from the Tidi Dam. Permission 

for the same was obtained from the Water Source Department, Government of Rajasthan on 

17.09.1976.  

The total seepage calculated at the end of conceptual period is 866.58 KLD or 867 KLD. The pumped 

water will be utilized to meet daily mine water requirement including Benefitted Area, Dust 

Suppression and Greenbelt Development. Details have been elaborated below: 

Table 1.17 

Detailed breakup of Water Pumped out from Mine Pits during Plan Period 

S.No Particulars 
Zawar Underground Pb Zn Mines 

Water Quantity (KLD) 

1. Benefitted Area 272.00 

2. Dust Suppression 353.00 

3. Greenbelt Development 242.00 

Total 867.00 

PLAN FOR REDUCTION OF GROUND WATER 

� The water accumulated in the mine pit will be utilized in various mining activities. 

1.13             RAINWATER HARVESTING PROPOSAL 

 Rainwater harvesting is a technique of collection and storage of rainwater into natural reservoirs or 

tanks, or the infiltration of surface water into subsurface aquifers (before it is lost as surface runoff). 

The process involves collection and storage of rainwater with help of artificially designed systems, 

that runs off natural or man-made catchment areas e.g. rooftop, compounds, rocky surface, hill 
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slopes or artificially repaired impervious / semi-pervious land surface. The collected rainwater from 

surfaces on which rain falls may be filtered, stored and utilized in different ways or directly used for 

recharge purposes. Rainwater harvesting is unrestricted from any kind of impurity, with relatively 

less storage cost and no maintenance cost involved except for periodical cleaning. 

With depleting groundwater levels and fluctuating climate conditions, this measure can go a long 

way to help mitigate the adverse effects of rising water scarcity. Reserving rainwater can help 

recharge local aquifers, reduce urban flooding and most notably, ensure water availability in water-

scarce zones. 

  Artificial recharge techniques normally addresses to following issues – 

(i) To enhance the sustainable yield in areas where over-development has depleted the aquifer. 

(ii) Conservation and storage of excess surface water for future requirements, since these 

requirements often change within a season or a period. 

(iii) To improve the quality of existing groundwater through dilution. 

(iv) To remove bacteriological and other impurities from sewage and waste water so that water is 

suitable for re-use. 

 The basic purpose of artificial recharge of groundwater is to restore supplies from aquifers depleted 

due to excessive groundwater development. 

           1.14        FACTORS AFFECTING RUN-OFF POTENTIAL 

i. Climate and Rainfall Pattern 

ii. Evaporation Losses 

iii. Geological Formation and Catchment Characteristics 

     1.15          DETAILS OF RAINWATER HARVESTING STRUCTURES INSIDE THE MINE 

They have constructed 39 rainwater harvesting structures (Check dams, gabion, weirs, earthen 

check dams and cemented check dams) through the Forest Department during the period 2017-

2019, a typical section is shown below. 

 

Figure-1.17. Recharge Structures present in the Underground Pb Zn Mines of Zawar 
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Figure-1.18. Stream network and catchment area of check dam -1 to 3 

Table 1.18 

Check dam specification (1 to 3) 

Check dam  No. CKD-1 CKD-2 CKD-3 

Easting 73° 42' 18.42" 73° 42' 17.79" 73° 42' 17.63" 

Northing 24° 21' 14.98" 24° 21' 15.87" 24° 21' 11.22" 

Catchment area (m2) 23646 16902 52745 

Catchment Yield (m3) 5875 4199 13104 

Total water storage (m3) 227 264 3641 

Net-availability of water  1136 1322 18204 

Net recharge 568 661 9102 

 

 

Photo plate 1: Check Dam 1 Photo plate 2: Check Dam 2 

 
Photo plate 3: Check Dam 3 
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Figure-1.19. Stream network and catchment area of Check dam -4 to 10 

Table 1.19 

 Check dam specification (4 to 10) 

Check dam  No. CKD-4 CKD-5 CKD-6 CKD-7 CKD-8 CKD-9 CKD-10 

Easting 73° 41' 53.92" 73° 41' 53.92" 73° 41' 52.09" 73° 41' 52.09" 73° 41' 54.86" 73° 41' 54.86" 73° 41' 55.63" 

Northing 24° 21' 12.75" 24° 21' 12.75" 24° 21' 16.26" 24° 21' 16.26" 24° 21' 13.02" 24° 21' 13.02" 24° 21' 11.64" 

Catchment area 
(m2) 

5956 5956 8000 8000 2693 2693 18385 

Catchment Yield 
(m3) 

1480 1480 1988 1988 669 669 4568 

Total water 
storage (m3) 

2914 2914 5760 5760 11684 11684 3505 

Net-availability of 
water  

14570 14570 28802 28802 58420 58420 17523 

Net recharge 7285 7285 14401 14401 29210 29210 8762 

 

  
Photo plate 4: Check Dam 4 Photo plate 5: Check Dam 5 

  
Photo plate 6: Check Dam 6 Photo plate 7: Check Dam 7 

  
Photo plate 8: Check Dam 8 Photo plate 9: Check Dam 9 
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Photo plate 10: Check Dam 10 

 

Figure-1.20: Stream network and catchment area of Check dam -11 to 15 

Table 1.20 

 Check dam specification (11 to 15) 

Check dam No. CKD-11 CKD-12 CKD-13 CKD-14 CKD-15 

Easting 73° 41' 58.38" 73° 42' 00.45" 73° 42' 00.45" 73° 41' 59.80" 73° 41' 58.10" 

Northing 24° 21' 21.93" 24° 21' 21.97" 24° 21' 21.97" 24° 21' 20.43" 24° 21' 19.37" 

Catchment area (m2) 22851 16292 16292 2690 4525 

Catchment Yield (m3) 5677 4047 4047 668 1124 

Total water storage (m3) 2541 1237 1237 4421 302 

Net-availability of water  12707 6185 6185 22106 1511 

Net recharge 6353 3093 3093 11053 756 

  
Photo plate 11: Check Dam 11 Photo plate 12: Check Dam 12 

  
Photo plate 13: Check Dam 13 Photo plate 14: Check Dam 14 
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Photo plate 15: Check Dam 15 

Twelve rain water recharge structures in the form of Gabions, earthen check dams and concrete 

check dams were constructed in the year 2018 and 2019.   

2.0        SUMMARY & CONCLUSION 

Hindustan Zinc Limited has Zawarmala Underground Lead- Zinc Mine with proposed Expansion from 

4.8 Million TPA to 6.5 Million TPA Ore Production with Total Excavation: 7.78 Million TPA including 

Waste rock 1.28 MTPA and Beneficiation from 4.8 Million TPA to 7.3 Million TPA within ML Area of 

3620 ha (ML No.03/89) at Villages- Zawar, Tehsil: Girwa and Sarada, District- Udaipur, Rajasthan. 

 The company has approached Ministry of Environment, Forest and Climate Change (MoEFCC), Govt. 

of India, New Delhi for grant of Terms of References (ToR) for environmental clearance of the 

proposal which has been recommended in the 35th EAC Meeting. The ToR was granted by MoEFCC 

vide its letter number F. No. J-11015/259/2012-IA-II (M) dated 8th September 2021 

The following ToR consditions related to hydrogeological study have been addressed in the report 

are as follows:   

� The water   requirement   for the project,   its availability   and source   should   be furnished.   A 

detailed water balance should also be provided.   Fresh water   requirement   for the project 

should also be indicated. 

Existing water requirement for the project is 14000 KLD. There will be no Additional water 

requirement for the proposed expansion project; therefore the total water requirement after 

expansion will remain the same as 14000 KLD. Water will be sourced from the Tidi Dam. 

Permission for the same was obtained from the Water Source Department, Government of 

Rajasthan on 17.09.1976.  

The complete water balance & water requirement details are given in section 1.7. 

� Necessary clearance from the Competent Authority for drawl of requisite quantity of water for 

the Project should be secured and copy furnished.  

Existing water requirement for the project is 14000 KLD. There will be no Additional water 

requirement for the proposed expansion project; therefore the total water requirement after 

expansion will remain the same as 14000 KLD. Water will be sourced from the Tidi Dam. 

Permission for the same was obtained from the Water Source Department, Government of 

Rajasthan on 17.09.1976.  

NOC for dewatering of ground water from Baroi, Balaria, Mochia and Zawarmala Blocks were 

obtained from CGWA vide letter dated 07.09.2009. Offline Application for second renewal of 

NOC was submitted to CGWA vide letter dated 09.12.2016 which was recommended by CGWB 

and as  per recent guidelines online Application for 2nd renewal of NOC for dewatering has 

been submitted on 10th June 2021. Presently applications are in process with CGWA, New Delhi. 

� Description   of water conservation   measures proposed to be adopted in the Project should be 

given.  Details of rainwater harvesting proposed in the Project, if any, should be provided. 647
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Detailed rainwater harvesting proposal is given in section 1.15. 

� Information on site elevation, working depth, ground water table, etc, should be provided both 

in AMSL and bgl. A Schematic Diagram may also be provided for the same. 

Detailed site elevation, working depth, ground water table, etc, has been explained in table 1.8 

and Schematic Diagram is elaborated in Figure 1.12. 

� Details   of   any   stream,   seasonal    or   otherwise,    passing   through    the   lease   area   and 

modification / diversion proposed, if any, and the impact of the same on the hydrology should be 

brought out. 

The buffer zone Zawar group of mines is drained by Tidi River, a tributary of River Mahi 

originates in the south western part of Debari hills which takes southerly course and joins Gomti 

River near village Jharol. Tidi River after flowing through Zawar valley takes southerly course 

and meets Gomti River, just after Jaisamand dam which is getting flow of Gomti, Godi and 

Vagruva rivers. Details of the same are given in Section 1.6. 

� Based on actual monitored data, it may clearly be shown whether working will intersect 

groundwater. Necessary data and documentation in this regard may be provided. In case the 

working will intersect groundwater table, a detailed Hydro Geological Study should be 

undertaken and Report furnished. The Report inter-alia, shall include details of the aquifers 

present and impact of mining activities on these aquifers. Necessary permission from Central 

Ground Water Authority for working below ground water and for pumping of ground water 

should also be obtained and copy furnished. 

According to detailed water level monitoring in and around mine lease area, depth to water 

level is relatively shallow in the surrounding study area and depth to water level/major aquifer is 

occurring between 517 mRL (3 m bgl) to 510 mRL (10 m bgl). The mineral availability and depth 

of mine working will go up to -30 mRL minimum and up to maximum of -600mRL. Hence, there 

is every possibility of groundwater table intersection by mine workings, or ground water ingress 

in the mine pits. 

NOC for dewatering of ground water from Baroi, Balaria, Mochia and Zawarmala Blocks were 

obtained from CGWA vide letter dated 07.09.2009. Offline Application for second renewal of 

NOC was submitted to CGWA vide letter dated 09.12.2016 which was recommended by CGWB 

and as per recent guidelines online Application for 2nd renewal of NOC for dewatering has been 

submitted on 10th June 2021. Presently applications are in process with CGWA, New Delhi. 
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 1 

 

EXECUTIVE SUMMARY 
 

 

This report relates to the study conducted by CSIR-Central Institute of Mining and Fuel 

Research, Dhanbad on blast optimization study at development faces as well as at production 

blast (slot/ring) faces for safe and efficient exploitation of minerals at Mochia underground 

mine. The methodology adopted to reach at the recommendations under this study includes the 

experimental trials, instrumentation and data monitoring and data analysis. The results of the 

study and recommendations, made thereof with the important observations and methodology, 

are summarised below:  

 

❖ The major objectives of the study were suggesting blast design parameters to prohibit 

damages around important underground structures, review of development face, production 

face blast pattern and qualitative assessments of explosives and its accessories. These 

objectives were achieved by experimental trials at the mine, generation of data for 

development of blast vibration predictors, and data analysis etc. The blast designs to 

address the major concerns has been suggested in the report on the basis of results of the 

data analysis and experimental trials. The experimental trials were carried out during the 

six visits to the mine. 

 

❖ Altogether, 31 blasts were conducted at different development and production blast faces of 

the mine. The blast vibrations were monitored around different underground structures 

located in the proximity of the blasting face. Most of the vibration were recorded at near 

field distances from the blast face.  

 

❖ During the monitoring time, the number of holes detonated in a blast round varied from 3 

to 20. The total explosives weight detonated in a blast round were varied from 110 to 850 

kg. The maximum explosives weight per delay varied between 16 and 184 kg. The hole 

diameter of 64, 70 and 102 mm were used in all the blasts. Blast holes were charged with 

emulsion cartridge explosives. Non-electric detonators (NONEL) was used for initiation of 

charged holes.  

 

❖ Maximum level of ground vibration recorded during experimental trial was 59.32 mm/s at 

peak dominant frequency of 110.2 Hz. The vibration was recorded at a distance of 57 m 

from the blast face CW0 stope on 15.03.2018. The location of seismograph was at the same 

level of the blast face. The blast was conducted for 8 numbers of hole having depth of 

about 10m. The total explosive charge of 250 kg was fired in this blast keeping explosive 

weight per delay of 31 kg. 

 

❖ The statistical predictor equation has been developed for the safety of underground 

structures while underground blasting. The Ground vibrations data recorded were grouped 

together for this purpose. 
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❖ The maximum explosive charge weight per delay and total explosive charge for the mine 

has been computed considering different vibration limits based on RMR values of the roof 

rock. The suggested MCPD and total charge is given in Annexure of the report. The 

suggested charging pattern should be followed for day-to-day blasting at the mine with the 

aim to safeguard nearby underground structures. 
 

❖ The frequencies of the recorded vibration were more than 43.25 Hz in all the blasting 

rounds. The most common recorded frequency ranges between 80.94 Hz and 223.3 Hz. The 

maximum recorded frequency was 248.6 Hz. 
 

❖ The existing drilling pattern for the face blast at the mine has been reviewed. The suggested 

firing pattern have focused on increasing the impact of explosive energy in the cut portion. 

It has been suggested to take all the initial four cut holes at the same delay to enhance the 

pull with cumulative impact of the explosive energy. The minimum distribution of the 

energy has been done in the cut holes using this principle. However, the over-break control 

in the periphery holes demands the explosive energy distribution in the blast holes of the 

periphery portion. Accordingly, the focus was to reduce the total number of blast holes 

firing simultaneously in the periphery portion. The maximum number of blast holes to be 

fired simultaneously from the blast design is 8.  
 

❖ The optimum burden for different blast hole diameter used at the mine has been computed 

using the empirical formulae suggested by Rustan. The differential charging pattern has 

been suggested to reduce the over-break. The delay sequence for day-to-day blasting at the 

production blast faces of the mine has been suggested.  
 

❖ In-the-hole Velocity of detonation (VOD) of Powergel - 801 explosives (390 gm of 40 mm 

dia.) of M/s IEL-Orica was recorded on 20.07.2018 and 20.07.2019. The recorded VOD of 

the explosive was 3573 m/s and 3702 m/s.  
 

❖ The scattering tests of NONEL delay detonators were performed during 1st and 6th visits to 

the mine. The tests were conducted using High speed video camera. The test result reveals 

that the delay timing of the detonators is within acceptable limit for the test conducted 

during 6th visit.  
 

❖ The scattering percentage should be restricted to maximum 10 % up to 10 no. delay and 

thereafter it should be within 5 % to get the optimum results from the blast. 
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1.  Introduction 

 

M/s Hindustan Zinc Limited entrusted CSIR-Central Institute of Mining and Fuel Research, 

Dhanbad PO No.: 2000046826/5100022254 dated 13.01.2018 for conducting blast 

optimization study at development faces as well as at production blast (slot/ring) faces for safe 

and efficient exploitation of minerals at Zawar group of mines. 
 

In view of the above Rock Excavation Engineering team of CSIR-Central Institute of Mining 

& Fuel Research (CIMFR), Dhanbad conducted total six field visits during March 26 – 31 

2018, July 13th -21st 2018, September 25- October 5 2018, January 16 - February 01 2019, July 

16 - 27 2019 and January 20-30 2020 to perform trial blasts. Methodology of blast design 

optimization was discussed with HZL officials. Near field blast induced vibration were 

measured by placement of seismographs for trial blasts of development and production faces. 

Qualitative assessment of explosive and its accessories were performed by Velocity of 

detonation (VOD) and scattering tests. 

 

Based on the discussion with mine management, the major objectives of the study were as 

follows: 

 

1. Development of nearfield blast vibration predictor and suggestion on blast design 

parameters to prohibit damages of underground structures. 

2. Review of blasting pattern for excavation of development faces. 

3. Review of blasting pattern followed for production blast faces of the mine. 

4. Qualitative assessments of explosive and its accessories. 

 

The above objectives were achieved by experimental trials at the mine. The statistical predictor 

equation has been developed on the basis of recorded vibration data. The data was gathered 

during the visits to the mine. The data gathered by the mine management were also taken 

together with the data from the experimental trial for the statistical analysis. The charging 

parameters for the blast at different distances from the underground structures has been 

suggested on the basis of the predictor. The necessary instrumentation was carried out during 

field visits for the assessment of explosive and its accessories.  

 

2. Location and Geology 
 

The region is one of the significant parts of the Aravalli Supergroup which have been deposited 

in a Paleoproterozoic rift setting. The Archean metamorphic sequences of the Banded Gneissic 

Complex form the basement of Aravalli Supergroup. The area in and around Udaipur 

constitutes the type area for Aravalli Supergroup. The economically noteworthy lower part of 

Aravalli Supergroup is best exposed in the vicinity of Zawar region. This area incorporates four 

separate Pb-Zn deposits namely, Balaria, Baroi, Mochia, Zawarmala. the mineralization in this 

region have been found to be around 1700 Ma old as evident from Pb-Pb model age. Further, 

the major lithologies of this region are dolomite (with varieties), phyllites, quartzite and 

conglomerates. The rocks of this area are steeply dipping and are in the form of ridge and 

valley topography as shown in Figure 1. The ridges are of quartzite and dolomite whereas 
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intervening basin comprises of different categories of slate and phyllites. The rocks of this 

region have undergone three main phases of deformation and have undergone metamorphism 

up to greenschist facies .The mineralization has taken place in the form of fine bedding in 

carbonaceous phyllite lithologies and as structurally controlled, epigenetic form in different 

varieties of dolomites 

 

  
Figure1.  Geological map of Zawar Group of mines, HZL, Rajasthan 

 

3. Instrumentations   

 

Blast induced vibrations were monitored by seismographs namely MiniMate Plus and 

MiniMate DS-077 (Made in Canada by M/s Instantel Inc.). The MiniMate plus is an eight/four 

channel seismograph provided with two/one tri-axial transducer for monitoring vibration (in 

mm/s) and two/one channel for monitoring air over-pressure/noise in dB(L) or Pa. MiniMate 

DS-077 is a four channel seismograph provided with one tri-axial transducer for vibration 

monitoring (in mm/s) and one channel for monitoring of air over-pressure/noise in dB(L) or Pa. 
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All the seismographs record vibration in three directions i.e. Longitudinal (L), Vertical (V) and 

Transverse (T). They also record peak frequency of vibration and compute the peak vector sum 

of the vibration. 

 

The in-the-hole VOD of the explosives was recorded with the help of VOD-Mate of M/s 

Instantel Inc., Canada.  

 

Blaster’s Ranger II™ high speed digital video camera (made in Canada by M/s MREL Group 

of Companies Limited) was used for scattering tests of delay detonators. 

  

4.  Experimental blast details  

 

Altogether, 31 blasts were conducted at different development and production blast faces of the 

mine. The blast vibrations were monitored around different underground structures located in 

the proximity of the blasting face. Most of the vibration were recorded at near field distances 

from the blast face. During the monitoring time, the number of holes detonated in a blast round 

varied from 3 to 20. The total explosives weight detonated in a blast round were varied from 

110 to 850 kg. The maximum explosives weight per delay varied between 16 and 184 kg. The 

hole diameter of 64, 70 and 102 mm were used in all the blast faces. Blast holes were charged 

with emulsion cartridge explosives and ANFO. Non-electric detonators (NONEL) was used for 

initiation of charged holes. The production blast was conducted by downhole as well as uphole 

charging and blasting fashion.   

 

The blast induced ground vibration was recorded at different underground locations by 

placement of seismographs. A view of monitoring of blast vibration is shown in Photograph 1. 

Maximum level of ground vibration recorded from during experimental trial was 59.32 mm/s at 

peak dominant frequency of 110.2 Hz. The vibration was recorded at a distance of 57 m from 

the blast face CW0 stope on 15.03.2018. The location of seismograph was at the same level of 

the blast face. The blast was conducted for 8 numbers of hole having depth of about 10 m. The 

total explosive charge of 250 kg was fired in this blast keeping explosive weight per delay of 

31 kg.  

 

 

Photograph 1. View of the monitoring of blast induced vibration at different locations of  

            Mochia underground Mine, HZL. 
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5. Analyses of recorded vibration data 

 

Ground vibrations data recorded were grouped together for statistical analysis. The data 

gathered in study at Mochia UG Mine has been taken together with the data provided by the 

officials of HZL of Mochia Ug Mine. Analysis was performed based on vibration data recorded 

at different underground locations due to underground blasting and the empirical relationship 

has been established correlating the maximum explosive weight per delay (Qmax in kg), 

distance of vibration measuring transducers from the blasting face (R in m) and recorded peak 

particle velocity (v in mm/s). The generalised established equation combining all the 

underground vibration data for Mochia Underground mine is: 

 

v = 737.85 × (
R

√Qmax
)

−1.496

………………. (Equation 1) 

 

Correlation co-efficient (R) = 93.16 % 

Where, v = Peak particle velocity (mm/s) 

  R = Distance between vibration monitoring point and blasting face (m) 

  Qmax = Maximum explosive weight per delay (kg) 

 

The above equation is site specific and applicable only for predicting vibrations at underground 

locations of Mochia underground mine. It may be used to compute the maximum explosives 

weight to be detonated in a delay for distances of concerned in the mine. The regression plots 

of vibration data recorded at their respective scaled distances is shown in Figure 2.  

 

 
 

Figure 2. Regression plot of recorded PPV at different underground locations with their   

     respective scaled distances at Mochia underground mine.  
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5.1 Frequency of blast vibration 

 

The frequency of blast induced vibration wave is mainly controlled by geological conditions of 

transmitting media and meagrely by delay arrangements. There are geological forms and 

structures that are favourable for formation of low frequency waves. The frequencies of the 

recorded vibration were more than 43.25 Hz in all the blasting rounds. The most common 

recorded frequency ranges between 80.94 Hz and 223.3 Hz. The maximum recorded frequency 

was 248.6 Hz. The Plot of recorded dominant peak frequency of vibration at various radial 

distances in Mochia underground mine for blast conducted at different stopes is shown in 

Figure 3. 
  

 
 

Figure 3. Plot of recorded dominant peak frequency of vibration at various radial distances in  

               Mochia underground mine for blast conducted at different stopes. 

 

5.2  Waveform analysis of blast 

 

The maximum magnitude of vibration recorded during trial blast was 59.32 mm/s at peak 

dominant frequency of 110.2 Hz. The vibration was recorded near Mochia decline sidewall at a 

distance of 57 m from the blast face. The blast was conducted for a stope on 15.03.2018 with 

maximum explosive charge per delay of 31 kg and total explosive charge of 250 kg. The 

waveform of the recorded blast vibration and its Fast Fourier Transform (FFT) analysis has 

been presented in Figure 4 & Figure 5 respectively. The maximum magnitude of vibration 

recorded near 132 mRL shaft inset was 32.03 mm/s at peak dominant frequency of 105.2 Hz. 

The blast was conducted at CW0 stope on 31.03.2018 with maximum explosive weight per 

delay of 58 kg and total explosive charge of 357 kg. The vibration was recorded at a distance of 

104 m from the blast face. The waveform of the recorded blast vibration and its Fast Fourier 

Transform (FFT) analysis has been presented in Figure 6 & 7 respectively. 
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 8 

 

 
 

Figure 4. Blast wave history recorded near decline for stope blast conducted on 15.03.2018. 

 

 

 
 

Figure 5. FFT of Blast vibration recorded near decline for stope blast conducted on 15.03.2018. 
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Figure 6. Blast wave signature recorded near 132 mRL shaft inset for stope blast conducted on  

    31.03.2018. 

 

 
 

Figure 7. FFT of Blast vibration recorded near 132 mRL shaft inset for stope blast conducted  

   on 31.03.2018. 
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6. Existing vibration standard and criteria to prevent damage 

 

Peak particle velocity has been globally used in practice for assessment of blast-induced 

damage to structures. The degree of damage observed in the belowground openings is 

influenced by the RMR of roof rock. Thus, the damage criterion for below ground workings is 

based on RMR. Based on the extensive study conducted by the project proponents [erstwhile 

Central Mining Research Institute (Currently, CSIR- Central Institute of Mining & Fuel 

Research), Dhanbad], the DGMS issued a Tech (S&T) Circular no. 06 of 2007 for threshold 

value of vibration for the safety of roof and pillar in the belowground workings for different 

RMR. The DGMS standard for the safety of roof and pillar are given in Tables 1 and 2 

respectively. 

 

Table 1. Threshold values of vibration generated due to open-pit blasting for the safety of roof     

   in the below ground working for different RMR. 
 

RMR of roof rock Threshold value of vibration in terms of peak particle velocity 

[mm/s] 

20-30 50 

30-40 50-70 

40-50 70-100 

50-60 100-120 

60-80 120 
 

 

Table 2. Threshold values of vibration generated due to open-pit blasting for the safety of 

pillars in the below ground workings for different RMR. 
 

RMR of the rock Threshold value of vibration in terms of peak particle velocity 

[mm/s] 

20-30 20 

30-40 20-30 

40-50 30-40 

50-60 40-50 

60-80 50 

 

The damages of surface structures by blast induced vibration are dependent on magnitude and 

frequency of ground vibration. The resonant frequency of structural vibration and blast 

vibration lead to cause maximum damage even at lower magnitude. Directorate General of 

Mines Safety (DGMS) have framed regulation under circular 7, 1997 to define limits of blast 

vibration near surface structures. The framed regulation has been presented in Table 3. 
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Table 3. DGMS standard (Technical Circular Number 7 of 1997) 

 

Type of structure Dominant excitation frequency, 

Hz 

 8 Hz 8-25 Hz  25 

Hz 

(A) Buildings/structures not belonging to the owner 

1. Domestic houses/structures (Kuchcha, brick & 

    cement) 

5 10 15 

2. Industrial buildings 10 20 25 

3. Objects of historical importance and sensitive 

    structures 

2 5 10 

(B) Buildings with limited span of life and belonging to owner  

1. Domestic houses/structures 10 15 25 

2. Industrial buildings 15 25 50 

 

7.  Suggested blast design parameters for safety of underground Structures 

 

Geotechnical studies at Mochia underground Mine suggest that RMR of the roof rock is 

dominantly in the range of 50 to 65. Thus the threshold values of vibration for different RMR 

of the roof rock viz. 50, 55 &  60 may be taken as 100 mm/s, 110 mm/s & 120 mm/s 

respectively.  

 

The suggested threshold vibration limit is as per DGMS circular No. 06 of 2007. The 

formulated standard is based on impact of surface blasting on stability of underground 

structures. The same circular is also being referred in this case i.e. impact of underground 

blasting on underground structures as no specific guideline has been framed in DGMS Circular 

for the blast vibration limits for safety of underground structures from underground blasting. 

However, the blasting at underground metal mine along with monitoring of nearfield vibration 

in same working level represents propagation of vibration wave through homogeneous media. 

The vibration limit in such case will certainly be increased considering the high values of RMR 

and high dominant frequency (recorded dominant frequency for Mochia underground Mine – 

43.25 to 248.6 Hz). 

 

The maximum explosive charge weight per delay and total explosive charge for the mine has 

been computed considering different vibration limits based on RMR values of the roof rock. 

The suggested MCPD for safety of underground structures at different distances from the blast 

face is shown in Annexure as Table A2. The predicted level of vibration under different MCPD 

is shown in Annexure as Table A3. The suggested total explosive charge for blast at different 

distances from the underground structures is shown in Annexure as Table A4. The magnitude 

of vibration can be reduced by separation of blast holes by longer delay interval. It is suggested 

to use 40 ms delay between holes and 500 ms as delay between rings for larger blast with 

increased explosive consumption. 
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7.1 Suggested Blast Design Parameters for Safety of Surface Structures 

 

The explosive weight per delay and total explosive charge for safety of surface 

residential/industrial structures has been computed from site specific predictor equation. The 

suggested explosive charge weight per delay and total explosive charge for safety of surface 

structures has been presented in Annexure as Table A5. The mine management is suggested to 

decide minimum charging parameters (i.e. explosive weight per delay and total explosive 

charge in a blasting round) for stability of underground structures as well as surface structures.   

 

7.2  Safety precautions while blasting 

 

Following safety precautions need to be taken by Mine Management while planning and 

implementation of a blast: 

 

✓ Charge weight per delay and total explosive charge in a blasting round should be 

followed considering the minimisation of blast vibration within stipulated standards for 

safety of nearfield underground structures, far filed underground structures as well as 

surface residential/industrial structures. 
 

✓ The decision on maximum explosive weight per delay should be done on the basis of 

predictor equation for the blast faces having RMR of the roof rock is less than 50. The 

threshold vibration limit in such case should be taken from DGMS Tech. Circular No. 06 

of 2007. 
 

✓ Hole deviation measurement should be done to ensure proper toe burden as well as 

collapsing of two holes. As the collapsing of holes may lead to increased charge weight 

per delay. 
 

✓ Special precautions at permanent underground structures viz. drivages, decline, shaft 

pillars, crown pillar etc. should be taken to ensure proper support after blasting. The in-

situ stresses are redistributed after blasting, which may lead to requirement of additional 

supports to regain rock strength.   
 

✓ Loose rocks should be dressed properly before drilling/charging behind blasted face. 
 

✓ Stope should be scanned after blasting to get actual view of void generated after blasting. 

Precautions should be taken while charging where additional cavity in toe of down-hole 

face have been observed in scan.  

8.  Review of development face blasting pattern 

 

The existing drilling and blasting pattern for the face blast at the mine has been reviewed. The 

firing pattern has been suggested for day-to-day face blasting at the mine. The suggested firing 

pattern is shown in Figure 8. The suggested firing pattern have focused on increasing the 

impact of explosive energy in the cut portion. It has been suggested to take all the initial four 

cut holes at the same delay to enhance the pull with cumulative impact of the explosive energy. 
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The minimum distribution of the energy has been done in the cut holes using this principle. 

However, the over-break control in the periphery holes demands the explosive energy 

distribution in the blast holes of the periphery portion. Accordingly, the focus was to reduce the 

total number of blast holes firing simultaneously in the periphery portion. The maximum 

number of blast holes to be fired simultaneously from the blast design is 8. The reduced 

number of holes will reduce the maximum charge weight per delay and thereby will help in 

minimizing the over-break.  

 

 
 

Figure 8. Suggested blast design pattern for face blasting at Mochia Underground mine. 

 

 

665



 14 

9.  Review of ring blasting pattern 

 

The blasting pattern for ring blasting has been reviewed in terms of its geometry, delay 

sequence and delay timing. Optimised burden-spacing plays prime role to get desired 

fragmentation output from a blast. Researchers around the globe have established various 

relations for optimisation of burden-spacing. Sometimes, burden-spacing terminologies are 

also confusing for underground ring blast. The terminology suggested by Dyno Nobel 

underground manual as- hole to hole distance to be taken as spacing and ring to ring distance as 

burden. The toe spacing as per this manual is shown in Figure 9.  

 

The thumb rule for computation of burden-spacing for underground stope blast has been 

suggested by Rustan. The suggested thumb rule is presented in Equation 2. Rustan has also 

suggested the maximum and minimum limits of the burden for this formula. The maximum 

burden should be kept 50 % more than the computed burden and the minimum burden can be 

35 % less than the computed burden. Toe Spacing of the holes may be kept up to 1.2 times of 

burden/ring spacing as suggested by various researchers.  

 

𝐵𝑢𝑟𝑑𝑒𝑛 = 11.8 × ⏀0.63  (Equation 2) 

Where, 

⏀ = Blast hole diameter 

 

 
Figure 9. Ring drilling pattern showing toe spacing design (Dyno Nobel underground manual) 

 

Based on the above equation, the optimum burden for different blast hole diameter has been 

computed. The computed burden is shown in Table 4. The variation in the suggested burden 

may be done based on the rock mass condition at the stoping site. The hard strata should be 

blasted with the reduced burden and soft strata with the increased burden in order to get the 

optimum output from the blast. 
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Table 4. Suggested burden-spacing for ring hole blasting to be conducted using different drill  

    hole diameters at Mochia Underground mine, HZL. 

 

Blast Hole Diameter 

(mm) 

Computed Burden 

(m) 

 Minimum Optimum Maximum 

57 1.3 

 

1.9 

 

2.9 

 

64 1.4 

 

2.1 

 

3.1 

 

70 1.4 

 

2.2 

 

3.3 

 

76 1.5 

 

2.3 

 

3.5 

 

89 1.7 

 

2.6 

 

3.9 

 

102 1.8 

 

2.8 

 

4.2 

 

115 2.0 3.0 4.5 

 

The suggested toe spacing of the holes, which varies at different depths between drill level and 

draw level. It is suggested to do differential charging or alternate hole charging in the portion 

where blast holes are closer. A view of suggested differential charging is shown in Figure 10.  

 

 
 

Figure 10. The suggested differential charging pattern for ring blasting. 

 

The delay sequence for ring blasting at the mine has been suggested to get the optimum result. 

The common ring blasting pattern practiced at Mochia Underground mine includes the 

simultaneous excavation of uphole and downhole rings. The delay sequence for a ring with up 

and down-blast holes is shown in figure 11.  
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Figure 11. Suggested delay pattern for day-to-day stope blasting at the mine. 
 

10. Monitoring of velocity of detonation (VOD) of explosives 

 

The performance of explosives depends upon a number of parameters and VOD is one of the 

important parameters. The detonation pressure associated with the reaction zone of a 

detonating explosive is directly proportional to the square of its VOD. It is measured in the C-J 

plane, behind the detonation front, during propagation through the explosive column. The 

detonation pressure (Pd) can be estimated by the following formula. 

  ( ) 62
10

4

1 −= VODP ed   

Where,  

Pd = Detonation pressure (MPa) 

e = Density of explosive (kg/m3) 

VOD  = Velocity of detonation (m/s) 
 

Uniform VOD is essentially required throughout the blast holes in harder formations in order to 

produce sufficient detonation pressure to the blast hole walls. Velocity of detonation (VOD) of 

explosives which are being used in underground blasting such as, Powergel -801 explosives 

(390 gm of 40 mm dia) of M/s IEPL-Orica were recorded on 20.07.2018 and 20.07.2019. The 

recorded VOD of the explosive was 3573 m/s and 3702 m/s respectively. The trace of recorded 

in-the-hole VOD of Powergel-801 explosives (390 gm of 40 mm dia.) is presented in Figure 12 

and Figure 13. 

Hole No. Delay No.
H1 7
H2 6
H3 5
H4 3
H5 1
H6 2
H7 5
H8 6
H9 7
H10 13
H11 12
H12 11
H13 10
H14 8
H15 9
H16 11
H17 12
H18 13
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Figure 12. Recorded In-the-hole VOD trace of Powergel-801 (390 gm of 40 mm dia.) cartridge 

explosives of M/s IEPL, Orica at Production face of Mochia mine, HZL on           

July 20, 2018. 

 

 
 

Figure 13. Recorded In-the-hole VOD trace of Powergel-801 (390 gm of 40 mm dia.) cartridge 

explosives of M/s IEPL, Orica at Production face of Mochia mine, HZL on           

July 20, 2019. 
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11. Quality test of delay detonators 

 

11.1  Quality test of NONEL delay detonators during 1st visit 

 

The qualities of Nonel delay detonators of M/s Indian Explosive Private Limited (IEPL), Orica 

used to initiate the explosives at Production as well as development face of the mine, has been 

recorded with the help of Blaster Ranger II, High Speed Color Video camera. Tests were 

performed for 3 sets of Nonel delay detonators from 1 to 20 numbers used at production face as 

well as 3 sets of alternate delay detonators i.e 1,3,5,7,9,11and 13-20 numbers, used at 

development face. View of NONEL delay detonators connection arrangements for delay 

scattering test is depicted in Photograph 2. After analysis of the video data, it was found that 

the sequence of detonations is in order for all the delay detonator but high scattering up to        

(-)75% is observed for delay detonator used at production face and up to (-) 38% for 

development face detonators.  Photograph 3 depicts the analysis of actual firing time from 

video data for delay numbers 1 to 5 with the help of ProAnalyst software. The observed firing 

sequence of the NONEL detonators for production face and development face are presented in 

Table 5 and Table 6 respectively. The graphical presentation of the design firing vs actual 

firing time of Nonel delay detonators (1 to 20 delay numbers) used at production faces and 

Nonel delay detonator (1,3,5,7,9,11 and 13-20 numbers) used at development face of Zawar 

group of mine is depicted in Figure 14 and Figure 15 respectively. 

 

The scattering percentage should be restricted to maximum 10% up to 10 no. delay and 

thereafter it should be within 5%. 

 

 
 

Photograph 2. View of NONEL delay detonators (3 sets of delay number 1-5) connection for  

  delay detonator scattering test. 
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Photograph 3. Analysis of actual firing time from video data with the help of Pro-Analyst  

            software for 1 to 5 numbers delay detonators. 

 

Table 5. Analyzed firing time of the NONEL delay detonators 1 to 20 numbers (3 sets) used at  

   Production blast face of Zawar group of mines tested during 1st visit. 

 

Delay No. Design delay timing 
Actual Firing 

timing Scattering % of scattering 

 (ms) (ms) (ms)  
1 17 24 7 41.2 

1 17 24 7 41.2 

1 17 28 11 64.7 

2 65 56 -9 -13.8 

2 65 56 -9 -13.8 

2 65 60 -5 -7.7 

3 100 72 -28 -28 

3 100 72 -28 -28 

3 100 76 -24 -24 

4 150 100 -50 -33.3 

4 150 100 -50 -33.3 

4 150 100 -50 -33.3 

5 200 120 -80 -40 

5 200 124 -76 -38 

5 200 108 -92 -46 
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6 250 148 -102 -40.8 

6 250 148 -102 -40.8 

6 250 148 -102 -40.8 

7 300 172 -128 -42.7 

7 300 172 -128 -42.7 

7 300 168 -132 -44 

8 350 196 -154 -44 

8 350 208 -142 -40.6 

8 350 208 -142 -40.6 

9 400 244 -156 -39 

9 400 248 -152 -38 

9 400 252 -148 -37 

10 600 304 -296 -49.3 

10 600 304 -296 -49.3 

10 600 304 -296 -49.3 

11 800 348 -452 -56.5 

11 800 336 -464 -58 

11 800 328 -472 -59 

12 1000 408 -592 -59 

12 1000 400 -600 -59 

12 1000 404 -596 60 

13 1400 472 -928 -66.3 

13 1400 468 -932 -66.6 

13 1400 464 -936 -66.9 

14 1800 508 -1292 -71.8 

14 1800 504 -1296 -72 

14 1800 488 -1312 -72.9 

15 2400 584 -1816 -75.7 

15 2400 584 -1816 -75.7 

15 2400 600 -1800 -75 

16 3000 988 -2012 -67.1 

16 3000 1008 -1992 -66.4 

16 3000 1012 -1988 -66.3 

17 3600 1444 -2156 -59.9 

17 3600 1448 -2152 -59.8 

17 3600 1472 -2128 -59.1 

18 4200 1848 -2352 -56 

18 4200 1792 -2408 -57.3 

18 4200 1788 -2412 -57.4 

19 4800 2432 -2368 -49.3 

19 4800 2456 -2344 -48.8 

19 4800 2456 -2344 -48.8 

20 5400 3264 -2136 -39.6 

20 5400 3196 -2204 -40.8 

20 5400 3176 -2224 -41.2 
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Table 6. Analyzed firing time of the NONEL delay detonators 1, 3, 5, 7, 9, 11 and 13 to 20 

numbers (3 sets) used at development blast face at Zawar group of mines tested 

during 1st visit. 
 

Delay no delay timing Actual firing time Scattering % of scattering 

 (ms) (ms) (ms)  
1(5m) 17 24 7 41.18 

1(5m) 17 24 7 41.18 

1(5m) 17 24 7 41.18 

3(5m) 100 92 -8 -8 

3(5m) 100 100 0 0 

3(5m) 100 100 0 0 

5(5m) 200 212 12 6 

5(5m) 200 204 4 2 

5(5m) 200 208 8 4 

7(5m) 300 304 4 1.33 

7(5m) 300 288 -12 -4 

7(5m) 300 304 4 1.33 

9(5m) 400 408 8 2 

9(5m) 400 400 0 0 

9(5m) 400 404 4 1 

11(5m) 800 496 -304 -38 

11(5m) 800 492 -308 -38.5 

11(5m) 800 496 -304 -38 

13(5m) 1400 976 -424 -30.29 

13(5m) 1400 964 -436 -31.14 

13(5m) 1400 980 -420 -30.29 

14(5m) 1800 1432 -368 -20.44 

14(5m) 1800 1428 -372 -20.67 

14(5m) 1800 1416 -384 -21.33 

15(5m) 2400 1804 -596 -24.83 

15(5m) 2400 1788 -612 -25.5 

15(5m) 2400 1824 -576 -24 

16(5m) 3000 2304 -696 -23.2 

16(5m) 3000 2288 -712 -23.73 

16(5m) 3000 2336 -664 -22.13 

17(5m) 3600 2968 -632 -17.56 

17(5m) 3600 2880 -720 -20 

17(5m) 3600 3032 -568 -15.78 

18(5m) 4200 3660 -540 -12.86 

18(5m) 4200 3728 -472 -11.24 

18(5m) 4200 3668 -532 -12.67 

19(5m) 4800 4556 -244 -5.08 

19(5m) 4800 4564 -236 -4.92 

19(5m) 4800 4568 -232 -4.83 

20(5m) 5400 5332 -68 -1.26 

20(5m) 5400 5300 -100 -1.85 

20(5m) 5400 5404 4 0.07 
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Figure 14. Graphical presentation of the design firing vs actual firing time of Nonel delay 

detonators (1 to 20 numbers) used at Production blast face at Zawar group of mines 

tested during 1st visit.    

 

 
Figure 15. Graphical presentation of the design firing vs actual firing time of Nonel delay   

detonators used at development blast face at Zawar group of mines tested during 1st 

visit.   
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11.2 Quality test of NONEL delay detonators during 6th visit 

 

The qualities of Nonel delay detonators of M/s Indian Explosive Private Limited (IEPL), Orica 

used to initiate the explosives at Production as well as development face of the mine, were 

again tested during 6th visit to the mine. The results of the scattering test for NONEL delay 

detonators used at production and development faces of the mine is shown in Table 7 and 

Table 8 respectively. The graphical representation of the scattering results is shown in Figure 

16 and Figure 17. The analysis of the scattering test reveals that the maximum scattering in 

NONEL delay detonators used at production blast faces is 9.3%. The maximum scattering in 

the NONEL delay detonators used at development blast faces is 12%. The result of scattering is 

acceptable.   

 

Table 7. Analyzed firing time of the NONEL delay detonators used at production blast face of  

    Zawar group of mines tested during 6th  visit. 

 

Delay No. Defined Delay time Recorded delay time Scattering % scattering 

1 25 26 1 4.0 

1 25 24 -1 -4.0 

1 25 24 -1 -4.0 

2 50 46 -4 -8.0 

2 50 46 -4 -8.0 

2 50 46 -4 -8.0 

3 75 80 5 6.7 

3 75 76 1 1.3 

3 75 82 7 9.3 

4 100 94 -6 -6.0 

4 100 92 -8 -8.0 

4 100 92 -8 -8.0 

5 125 132 7 5.6 

5 125 128 3 2.4 

5 125 130 5 4.0 

6 150 152 2 1.3 

6 150 148 -2 -1.3 

6 150 150 0 0.0 

7 175 178 3 1.7 

7 175 178 3 1.7 

7 175 174 -1 -0.6 

8 200 198 -2 -1.0 

8 200 200 0 0.0 

8 200 194 -6 -3.0 

9 250 252 2 0.8 

9 250 254 4 1.6 

9 250 252 2 0.8 

10 300 272 -28 -9.3 
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10 300 272 -28 -9.3 

10 300 278 -22 -7.3 

11 350 356 6 1.7 

11 350 356 6 1.7 

11 350 364 14 4.0 

12 400 382 -18 -4.5 

12 400 388 -12 -3.0 

12 400 410 10 2.5 

13 450 452 2 0.4 

13 450 460 10 2.2 

13 450 440 -10 -2.2 

14 500 476 -24 -4.8 

14 500 486 -14 -2.8 

14 500 484 -16 -3.2 

15 600 634 34 5.7 

15 600 594 -6 -1.0 

15 600 630 30 5.0 

16 1000 1024 24 2.4 

16 1000 1008 8 0.8 

16 1000 1008 8 0.8 

17 1400 1396 -4 -0.3 

17 1400 1412 12 0.9 

17 1400 1412 12 0.9 

18 1800 1844 44 2.4 

18 1800 1892 92 5.1 

18 1800 1860 60 3.3 

19 2400 2376 -24 -1.0 

19 2400 2384 -16 -0.7 

19 2400 2328 -72 -3.0 

20 3000 2920 -80 -2.7 

20 3000 2972 -28 -0.9 

20 3000 2948 -52 -1.7 

 

Table 8. Analyzed firing time of the NONEL delay detonators used at development blast face  

    of Zawar group of mines tested during 6th visit. 

 

Delay No. 

Designed delay timing 

(ms) 

Actual firing time 

(ms) 

Scattering 

(ms) %  of scattering  
1 25 26 1 4.0 

1 25 28 3 12.0 

1 25 26 1 4.0 

3 100 100 0 0.0 

3 100 96 -4 -4.0 

3 100 100 0 0.0 
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5 200 198 -2 -1.0 

5 200 204 4 2.0 

5 200 200 0 0.0 

7 300 298 -2 -0.7 

7 300 296 -4 -1.3 

7 300 298 -2 -0.7 

9 400 372 -28 -7.0 

9 400 376 -24 -6.0 

9 400 378 -22 -5.5 

11 500 502 2 0.4 

11 500 496 -4 -0.8 

11 500 500 0 0.0 

13 1000 968 -32 -3.2 

13 1000 976 -24 -2.4 

13 1000 992 -8 -0.8 

14 1400 1364 -36 -2.6 

14 1400 1350 -50 -3.6 

14 1400 1346 -54 -3.9 

15 1800 1752 -48 -2.7 

15 1800 1752 -48 -2.7 

15 1800 1766 -34 -1.9 

16 2400 2368 -32 -1.3 

16 2400 2430 30 1.3 

16 2400 2356 -44 -1.8 

17 3000 2996 -4 -0.1 

17 3000 2940 -60 -2.0 

17 3000 2972 -28 -0.9 

18 3800 3776 -24 -0.6 

18 3800 3740 -60 -1.6 

18 3800 3880 80 2.1 

19 4600 4492 -108 -2.3 

19 4600 4584 -16 -0.3 

19 4600 4636 36 0.8 

20 5500 5296 -204 -3.7 

20 5500 5252 -248 -4.5 

20 5500 5328 -172 -3.1 
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Figure 16. Graphical presentation of the design firing vs actual firing time of Nonel delay 

  detonators used at production blast face of Zawar group of mines tested during 6th    

   visit.   

 

 
Figure 17. Graphical presentation of the design firing vs actual firing time of Nonel delay     

   detonators used at development blast faces of Zawar group of mines tested during 

  6th  visit.   
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12. Conclusions and recommendations 

 

❖ Altogether, 31 blasts were conducted at different development and production blast faces of 

the mine. The blast vibrations were monitored around different underground structures 

located in the proximity of the blasting face. Most of the vibration were recorded at near 

field distances from the blast face.  
 

❖ Maximum level of ground vibration recorded during experimental trial was 59.32 mm/s at 

peak dominant frequency of 110.2 Hz. The vibration was recorded at a distance of 57 m 

from the blast face CW0 stope on 15.03.2018. The location of seismograph was at the same 

level of the blast face. The blast was conducted for 8 numbers of hole having depth of 

about 10m. The total explosive charge of 250 kg was fired in this blast keeping explosive 

weight per delay of 31 kg. 
 

❖ The maximum explosive charge weight per delay and total explosive charge for the mine 

has been computed considering different vibration limits based on RMR values of the roof 

rock. The suggested MCPD and total charge is given in Annexure of the report. The 

suggested charging pattern should be followed for day-to-day blasting at the mine with the 

aim to safeguard nearby underground structures. 
 

❖ The frequencies of the recorded vibration were more than 43.25 Hz in all the blasting 

rounds. The most common recorded frequency ranges between 80.94 Hz and 223.3 Hz. The 

maximum recorded frequency was 248.6 Hz. 
 

❖ The existing drilling pattern for the face blast at the mine has been reviewed. The suggested 

firing pattern have focused on increasing the impact of explosive energy in the cut portion. 

It has been suggested to take all the initial four cut holes at the same delay to enhance the 

pull with cumulative impact of the explosive energy. The minimum distribution of the 

energy has been done in the cut holes using this principle. However, the over-break control 

in the periphery holes demands the explosive energy distribution in the blast holes of the 

periphery portion. Accordingly, the focus was to reduce the total number of blast holes 

firing simultaneously in the periphery portion. The maximum number of blast holes to be 

fired simultaneously from the blast design is 8.  
 

❖ The optimum burden for different blast hole diameter used at the mine has been computed 

using the empirical formulae suggested by Rustan. The differential charging pattern has 

been suggested to reduce the over-break. The delay sequence for day-to-day blasting at the 

production blast faces of the mine has been suggested.  
 

❖ In-the-hole Velocity of detonation (VOD) of Powergel -801 explosives (390 gm of 40 mm 

dia) of M/s IEL-Orica was recorded on 20.07.2018 and 20.07.2019. The recorded VOD of 

the explosive was 3573 m/s and 3702m/s. 
 

❖ The scattering tests of NONEL delay detonators were performed during 1st and 6th visits to 

the mine. The tests were conducted using High speed video camera. The test result reveals 

that the delay timing of the detonators is within acceptable limit for the test conducted 

during 6th visit.  

679



 28 

❖ The scattering percentage should be restricted to maximum 10 % up to 10 no. delay and 

thereafter it should be within 5 % to get the optimum results from the blast. 
 

❖ Selection of delay should be based on the face condition and actual availability of hole 

depth on the site. Proper information about delay timings of different delay numbers in case 

of NONEL initiation shall be well informed to the entire blasting concern engineer. 
 

❖ It is recommended to maintain delay interval of at least 12-20 ms/m of burden. It is further 

recommended to use a minimum delay of 40ms between the holes. 
 

❖ More delay interval towards hanging wall side (at an interval of 60ms) and lesser delay 

interval towards footwall (at an interval of 40ms) should be given to minimise the dilution 

of ore with optimal fragmentation. 
 

❖ Larger delay timing should be given in the last (boundary) holes of a ring and it should be 

increased by 50 to 80% for minimisation of ore dilution. 
 

❖ The delay timing of 300 to 500ms should be maintained between the rings. The subsequent 

increment in the delay intervals should be given in the consecutive rings for multi-ring 

blasting. 
 

❖ Bottom portion of the hole must be charged with primer emulsion cartridges only to 

address the issues of ledge formation. 
 

❖ Two additional blast holes at boundaries should be kept uncharged for minimising hanging 

wall and foot wall damages. These holes should be drilled as along the contact of the 

orebody or within 30 cm from the outer boundary of ore body and kept uncharged in order 

to reduce dilution. 
 

❖ The optimum quantity of booster should be used in the blast holes. The quantity of 

emulsion/PETN cast booster should be 0.16% to 0.2% of the column charge and quantity of 

primer emulsion cartridges of appropriate diameter should be 15% - 25% of the explosive 

charge in the blast hole. Accordingly, the ANFO percentage will be of 75 % -85 %. 
 

❖ Emulsion booster should be preferred in place of PETN cast booster from the safety point 

of view at the places where there is problem of misfire and chances of ignition of the 

misfired cast booster while loading & transportation. 
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Table A2. Computed explosive weight per delay at various radial distances for different 

permissible level of vibration based on RMR of roof rock at Mochia underground 

Mine, HZL. 

 

Radial 

distance 

[m] 

Computed Maximum explosive weight per delay for different values of PPV 

for the safety of underground structure 

[kg] 

100 mm/s 

[For RMR 50] 

110 mm/s 

[For RMR 55] 

120 mm/s 

[For RMR ≥  60] 

30 62 71 79 

40 111 126 141 

50 173 196 221 

60 249 283 318 

70 339 385 432 

80 442 502 564 

90 560 636 714 

100 691 785 882 

125 1080 1227 1378 

150 1555 1767 1985 

200 2765 3141 3528 

 

 

Table A3. Predicted peak particle velocity levels for various distance taking explosive    weight 

  Per delay of 40, 60, 80, 100, 125 & 150 kg for blasting at Mochia underground Mine. 

 

Distance 

from the 

blast face 

[m] 

Predicted peak particle velocity levels for different explosive weight per 

delay for the safety of underground structure 

[mm/s] 

40 kg 60 kg 80 kg 100 kg 125 kg 150 kg 

30 71.9 97.3 120.7 142.6 168.5 193.2 

40 46.7 63.3 78.5 92.7 109.6 125.6 

50 33.5 45.3 56.2 66.4 78.5 90.0 

60 25.5 34.5 42.8 50.6 59.8 68.5 

70 20.2 27.4 34.0 40.2 47.4 54.4 

80 16.6 22.4 27.8 32.9 38.9 44.5 

90 13.9 18.8 23.3 27.6 32.6 37.3 

100 11.9 16.1 19.9 23.5 27.8 31.9 

125 8.5 11.5 14.3 16.9 19.9 22.8 

150 6.5 8.8 10.9 12.8 15.2 17.4 

200 4.2 5.7 7.1 8.3 9.9 11.3 

 

 

 

683



32 

 

Table A4. Computed total explosive weight in a round at various radial distances for different    

 Permissible level of vibration based on the RMR of roof rock at Mochia underground 

 Mine, HZL. 

 
Radial 

distance 

[m] 

Computed total explosive weight in a blasting round for different values of  

PPV for the safety of underground structure 

[kg] 

100 mm/s 

[For RMR 50] 

110 mm/s 

[For RMR 55] 

120 mm/s 

[For RMR ≥  60] 

30 877 1039 1214 

40 1558 1848 2159 

50 2435 2887 3373 

60 3506 4157 4857 

70 4772 5658 6611 

80 6233 7391 8634 

90 7889 9354 10928 

100 9739 11548 13491 

125 15217 18044 21080 

150 21913 25983 30355 

200 38956 46191 53964 
 

 

Table A5. Recommended explosives weight per delay and total explosives to be detonated   in a round 

at Mochia underground Mine at varying distances from the houses/structures in the village 

considering 5 mm/s, 10 mm/s and 15 mm/s as threshold limits of vibration for the safety of 

surface houses/structures. 

 
 

Radial Distance 

of 

houses/structure 

from  

the blast face 

[m] 

Recommended explosives weight per 

delay considering 5 mm/s,      10 mm/s 

and 15 mm/s as threshold levels of 

vibration 

[kg] 

Total explosives to be detonated in a 

blasting round considering   5 mm/s, 

10 mm/s and 15 mm/s as threshold 

levels of vibration 

[kg] 

5 mm/s 10 mm/s 15 mm/s 5 mm/s 10 mm/s 15 mm/s 
200 50 127 219 184 636 1312 

225 64 161 277 233 805 1661 

250 79 199 342 288 993 2050 

275 95 241 414 348 1202 2481 

300 113 286 492 414 1430 2952 

325 133 336 578 486 1679 3465 

350 154 390 670 564 1947 4019 

375 177 447 769 647 2235 4613 

400 202 509 875 737 2543 5249 

425 228 575 988 832 2871 5925 

450 255 644 1108 932 3218 6643 

475 284 718 1235 1039 3586 7402 

500 315 796 1368 1151 3973 8201 

550 381 963 1655 1393 4808 9923 

600 453 1146 1970 1658 5722 11810 

650 532 1344 2312 1945 6715 13860 

700 617 1559 2681 2256 7788 16074 

750 709 1790 3078 2590 8940 18453 

800 806 2037 3502 2947 10172 20995 
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EXECUTIVE SUMMARY 
 
 

This report relates to the study conducted by CSIR-Central Institute of Mining and Fuel 

Research, Dhanbad on blast optimization study at development faces as well as at production 

blast (slot/ring) faces for safe and efficient exploitation of minerals at Balaria underground mine. 

The methodology adopted to reach at the recommendations under this study includes the 

experimental trials, instrumentation, data monitoring, and data analysis. The results of the study 

and recommendations, made thereof with the important observations and methodology, are 

summarised below:  
 

❖ Altogether, 19 blast data gathered during the field study at the mine has been analysed. The 

blast vibrations were monitored around different underground structures located in the 

proximity of the blasting face. Most of the vibration were recorded at near field distances 

from the blast face.  

 

❖ For development face blast, the number of holes detonated in a blast round were 54. The 

total explosives weight detonated in a blast round was 175 kg. The maximum explosives 

weight per delay accounted was 30 kg. The hole diameter of 45 mm were used in all the 

development blast faces. Blast holes were charged with emulsion cartridge explosives. Non-

electric detonators (NONEL) was used for initiation of charged holes. 

 

❖ Maximum level of ground vibration recorded from development face blast during 

experimental trial was 7.55 mm/s at peak dominant frequency of 222.9 Hz. The vibration 

was recorded at a distance of 45 m from the blast face -85 mRL 1NA on 24.01.2020. The 

location of seismograph was at the same level of the blast face. The blast was conducted for 

54 numbers of hole. The total explosive charge of 175 kg was fired in this blast keeping 

explosive weight per delay of 30 kg. 

 

❖ For production blast, the number of holes detonated in a blast round varied from 7 to 20. The 

total explosives weight detonated in a blast round were varied from 80 to 1250 kg. The 

maximum explosives weight per delay varied between 19 and 75 kg. The hole diameter of 

70 mm, 89 mm and 115 mm were used for blast holes and uncharged reamer holes of the 

production blast faces. Blast holes were charged with emulsion cartridge explosives and 

Ammonium Nitrate Fuel Oil (ANFO) explosives. 

 

❖ Maximum level of ground vibration recorded from production blast during experimental trial 

was 38.61 mm/s at peak dominant frequency of 91 Hz. The vibration was recorded at a 

distance of 20 m from the -55 mRL blast face for blast conducted on 22.01.2020. The blast 

was conducted for 07 numbers of hole. The total explosive charge of 80 kg was fired in this 

blast keeping explosive weight per delay of 19 kg.  

 

❖ The blast induced vibration was also recorded for the blast conducted for excavation of 

ventilation raise. The maximum level of ground vibration recorded from the blast of 

ventilation raise during experimental trial was 46.80 mm/s at peak dominant frequency of 32 

Hz. The vibration was recorded at a distance of 20 m from the +25 mRL 7W ventilation 
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raise face for blast conducted on 28.09.2018. In this blast, 275kg of explosives were 

distributed in 8 holes, keeping explosive weight per delay of 34 kg.  
 

❖ The frequencies of the recorded vibration were more than 25 Hz in all the blasting rounds. 

The most common recorded frequency ranges between 25 Hz and 120 Hz. The maximum 

recorded frequency was 222.9 Hz. 

 

❖ The statistical predictor equation has been developed for the safety of underground 

structures while conducting underground blasting. The Ground vibrations data recorded were 

grouped together for this purpose. Accordingly, the maximum explosive charge weight per 

delay and total explosive charge for the mine has been computed considering different 

vibration limits based on RMR values of the roof rock. The suggested MCPD and total 

charge is given in Annexure of the report. The suggested charging pattern should be 

followed for day-to-day blasting at the mine with the aim to safeguard nearby underground 

structures. 

 

❖ The optimum burden for different blast hole diameter used at the mine has been computed 

using the empirical formulae suggested by Rustan as well as empirical Kuz-Ram model. The 

differential charging pattern has been suggested to reduce the over-break. The delay 

sequence for day-to-day blasting at the production blast faces of the mine has been 

suggested.  

 

❖ The blasting methodology has been suggested for extraction of narrow width ore deposits 

under long hole stoping method as practised at the mine. Three different excavation 

technique for the extraction of narrow vein ore deposits consisting of Staggered/zig-zag, 

Dice-5 and Inline hole pattern have been discussed. The thorough review has been done for 

all the three methods and inline excavation method came as best suit in the outcome for 

Balaria underground mine. 

 

❖ The in-the-hole velocity of detonation (VOD) of Powergel 2 cartridge explosives (2.08 kg of 

76 mm dia.) of M/s IEPL-Orica was recorded at underground production blast face of 

Balaria Underground mine on 24.07.2019. The recorded VOD is 4993.12 m/s.  

 

❖ The in-the-hole Velocity of detonation (VOD) of cartridge explosives (125gm of 25 mm dia) 

used at development faces of the mine was recorded on 22.01.2020. The explosive belongs 

to M/s IEPL Orica. The recorded magnitude of VOD is 4541.84 m/s.   

 

❖ The scattering tests of NONEL delay detonators were performed during 1st and 6th visits to 

the mine. The tests were conducted using High speed video camera. The test result reveals 

that the delay timing of the detonators is within acceptable limit for the test conducted during 

6th visit. The scattering percentage should be restricted to maximum 10 % up to 10 no. delay 

and thereafter it should be within 5 % to get the optimum results from the blast. 
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1.  Introduction 

 

M/s Hindustan Zinc Limited entrusted CSIR-Central Institute of Mining and Fuel Research, 

Dhanbad PO No.: 2000046826/5100022254 dated 13.01.2018 (AMENDMENT NO: 2 Dated: 

16.03.2018) for conducting blast optimization study at development faces as well as at 

production blast (slot/ring) faces for safe and efficient exploitation of minerals at Zawar group 

of mines. 

 

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

Six visits to the mine during March 26-31, 2018; July 13-21, 2018; September 25 - October 05, 

2018; January 16 – February 01, 2019; July 16-27, 2019 and January 20-30, 2020. Methodology 

of blast design optimization was discussed with HZL officials. Near field blast induced vibration 

were measured by placement of seismographs for trial blasts of development and production 

faces. Qualitative assessment of explosive and its accessories were performed by Velocity of 

detonation (VOD) and scattering tests. 

 

Based on the discussion with mine management, the major objectives of the study were as 

follows: 
 

1. Development of nearfield blast vibration predictor and suggestion on blast design 

parameters to prohibit damages of underground structures. 

2. Optimisation of burden-spacing for production blast faces of the mine. 

3. Optimisation of blast design for dilution control in excavation of narrow vein ore deposits. 

4. Qualitative assessments of explosive and its accessories. 

 

The above objectives were achieved by experimental trials at the mine. The statistical predictor 

equation has been developed on the basis of recorded vibration data. The data was gathered 

during the visits to the mine. The data gathered by the mine management were also taken 

together with the data from the experimental trial for the statistical analysis. The charging 

parameters for the blast at different distances from the underground structures has been 

suggested on the basis of the predictor. The necessary instrumentation was carried out during 

field visits for the assessment of explosive and its accessories.  

 

2.  Location and geology 

 

The region is one of the significant parts of the Aravalli Supergroup which have been deposited 

in a Paleoproterozoic rift setting. The Archean metamorphic sequences of the Banded Gneissic 

Complex form the basement of Aravalli Supergroup. The area in and around Udaipur constitutes 

the type area for Aravalli Supergroup. The economically noteworthy lower part of Aravalli 

Supergroup is best exposed in the vicinity of Zawar region. This area incorporates four separate 

Pb-Zn deposits namely, Balaria, Baroi, Mochia, Zawarmala. The mineralization in this region 

have been found to be around 1700 Ma old as evident from Pb-Pb model age. Further, the major 

lithologies of this region are dolomite (with varieties), phyllites, quartzite and conglomerates. 

The rocks of this area are steeply dipping and are in the form of ridge and valley topography. 

The ridges are of quartzite and dolomite whereas intervening basin comprises of different 
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categories of slate and phyllites. The rocks of this region have undergone three main phases of 

deformation and have undergone metamorphism up to greenschist facies. The mineralization has 

taken place in the form of fine bedding in carbonaceous phyllite lithologies and as structurally 

controlled, epigenetic form in different varieties of dolomites. The geological map of the mine is 

shown in Figure 1.  

 

 
Figure 1. Geological map of Zawar Group of mines, HZL, Rajasthan  

 

3. Instrumentations   

 

Blast induced vibrations were monitored by seismographs namely MiniMate Plus and MiniMate 

DS-077 (Made in Canada by M/s Instantel Inc.). The MiniMate plus is an eight/four channel 

seismograph provided with two/one tri-axial transducer for monitoring vibration (in mm/s) and 

two/one channel for monitoring air over-pressure/noise in dB(L) or Pa. MiniMate DS-077 is a 

four channel seismograph provided with one tri-axial transducer for vibration monitoring (in 

mm/s) and one channel for monitoring of air over-pressure/noise in dB(L) or Pa . All the 

seismographs record vibration in three directions i.e. Longitudinal (L), Vertical (V) and 

Transverse (T). They also record peak frequency of vibration and compute the peak vector sum 

of the vibration. 
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The in-the-hole VOD of the explosives was recorded with the help of VOD-Mate of M/s 

Instantel Inc., Canada.  

 

Blaster’s Ranger II™ high speed digital video camera (made in Canada by M/s MREL Group of 

Companies Limited) was used for scattering tests of delay detonators. 

 

4.  Experimental blast details  

 

Altogether, 19 blasts were conducted at different development and production blast faces of the 

mine. The blast vibrations were monitored around different underground structures located in 

the proximity of the blasting face. Most of the vibration were recorded at near field distances 

from the blast face. A view of blast vibration monitoring in underground by placement of 

seismograph is shown in Photograph 1. For development face blast, the number of holes 

detonated in a blast round were 54. The total explosives weight detonated in a blast round was 

175 kg. The maximum explosives weight per delay was of 30 kg. The hole diameter of 45 mm 

was used in all the development blast faces. Blast holes were charged with emulsion cartridge 

explosives. Non-electric detonators (NONEL) was used for initiation of charged holes.  

 

 

Photograph 1. A view of seismograph placement for measurement of blast induced vibration  

                 at Balaria underground mine. 

 

For production blast, the number of holes detonated in a blast round varied from 7 to 20. The 

total explosives weight detonated in a blast round were varied from 80 to 1250 kg. The 

maximum explosives weight per delay varied between 19 and 75 kg. The hole diameter of 70 

mm, 89 mm and 115 mm were used for blast holes and uncharged reamer holes of the 

production blast faces. Blast holes were charged with emulsion cartridge explosives and 

Ammonium Nitrate Fuel Oil (ANFO) explosives. NONEL and Electronic initiation system was 

used for initiation of charged holes. The production blast was conducted by downhole as well as 

up hole charging and blasting fashion. 
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The blast induced ground vibration was recorded at different underground locations by 

placement of seismographs. Maximum level of ground vibration recorded from development 

face blast during experimental trial was 7.55 mm/s at peak dominant frequency of 222.9 Hz. The 

vibration was recorded at a distance of 45 m from the blast face -85 mRL 1NA on 24.01.2020. 

The location of seismograph was at the same level of the blast face. The blast was conducted for 

54 numbers of hole. The total explosive charge of 175 kg was fired in this blast keeping 

explosive weight per delay of 30 kg. 

 

Maximum level of ground vibration recorded from production blast during experimental trial 

was 38.61 mm/s at peak dominant frequency of 91 Hz. The vibration was recorded at a distance 

of 20 m from the -55 mRL blast face for blast conducted on 22.01.2020. The blast was 

conducted for 07 numbers of hole. The total explosive charge of 80 kg was fired in this blast 

keeping explosive weight per delay of 19 kg.  

 

The blast induced vibration was also recorded for the blast conducted for excavation of 

ventilation raise. The maximum level of ground vibration recorded from the blast of ventilation 

raise during experimental trial was 46.80 mm/s at peak dominant frequency of 32 Hz. The 

vibration was recorded at a radial distance of 20 m from the +25 mRL 7W ventilation raise face 

for blast conducted on 28.09.2018. The blast was conducted for 08 numbers of hole. The total 

explosive charge of 275 kg was fired in this blast keeping explosive weight per delay of 34 kg.  

  

5.  Analyses of recorded vibration data 

 

Ground vibrations data recorded were grouped together for statistical analysis. Analysis was 

performed based on vibration data recorded at different underground locations due to 

underground blasting and the empirical relationship has been established correlating the 

maximum explosive weight per delay (Qmax in kg), distance of vibration measuring transducers 

from the blasting face (R in m) and recorded peak particle velocity (v in mm/s). The generalised 

established equation combining all the underground vibration data for Balaria Underground 

Mine is given in Equation 1.  

 

v = 567.51 × (
R

√Qmax
)

−1.389

………………. Equation 1 

 

Correlation co-efficient (R) = 88.69 % 

Where, v = Peak particle velocity (mm/s) 

  R = Distance between vibration monitoring point and blasting face (m) 

  Qmax = Maximum explosive weight per delay (kg) 

 

The above equation is site specific and applicable only for predicting vibrations at underground 

locations of Balaria Underground Mine. It may be used to compute the maximum explosives 

weight to be detonated in a delay for distances of concerned in the mine. The regression plots of 

vibration data recorded at their respective scaled distances is shown in Figure 2. 
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Figure 2. Regression plot of recorded PPV at different underground locations with their      

respective scaled distances for Balaria Underground Mine. 

 

5.1 Frequency of blast vibration 

 

The frequency of blast induced vibration wave is mainly controlled by geological conditions of 

transmitting media and meagrely by delay arrangements. The frequencies of the recorded 

vibration were more than 25 Hz in all the blasting rounds. The most common recorded 

frequency ranges between 25 Hz and 120 Hz. The maximum recorded frequency was 222.9 Hz. 

The dominant peak frequencies recorded at various radial distances are shown in Figure 3.  

 

5.2  Waveform analysis of blast 

 

The analysis of recorded waveform from different blasts has been carried out to know the blast 

vibration propagation characteristic under the respective charging conditions. Blast wave 

signature recorded for blast conducted at -85 mRL 5E ring blast on 24.01.2020 is shown in 

Figure 4. The waveform was recorded at a distance of 50 m from the blast face. FFT of recorded 

blast vibration is shown in Figure 5. The waveform and the FFT recorded of the blast conducted 

at -85 mRL on 23.01.2020 is shown in Figure 6 and Figure 7 respectively. The waveform was 

recorded at a distance of 40 m from the blast face.  
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 8 

 
 

Figure 3. Plot of recorded dominant peak frequency of vibration at various radial distances in  

               Balaria Underground Mine. 

 

 
 

Figure 4. Blast wave signature recorded near -55 mRL (5E) bypass at a distance of 50m from 

    production blasting face -85 mRL 5E Ring on 24.01.2020. 
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Figure 5. FFT of Blast vibration recorded near -55 mRL (5E) bypass at a distance of 50m from 

    production blasting face -85 mRL 5E Ring on 24.01.2020. 

 

 
 

Figure 6. Blast wave signature recorded near -85 mRL bypass Junction at a distance of  40m 

    from production blasting face -85  mRL  on 23.01.2020. 
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Figure 7. FFT of Blast vibration recorded near -85 mRL bypass Junction at a distance of 40 m  

    from production blasting face -85 mRL on 23.01.2020. 

 

6. Existing vibration standard and criteria to prevent damage 

 

Peak particle velocity has been globally used in practice for assessment of blast-induced damage 

to structures. The degree of damage observed in the belowground openings is influenced by the 

RMR of roof rock. Thus, the damage criterion for below ground workings is based on RMR. 

Based on the extensive study conducted by the project proponents [CSIR- Central Institute of 

Mining & Fuel Research), Dhanbad, the DGMS issued a Tech (S&T) Circular no. 06 of 2007 for 

threshold value of vibration for the safety of roof and pillar in the belowground workings for 

different RMR. The DGMS standard for the safety of roof and pillar are given in Tables 1 and 2 

respectively. 

 

Table 1. Threshold values of vibration generated due to open-pit blasting for the safety of roof     

   in the below ground working for different RMR. 
 

RMR of roof rock Threshold value of vibration in terms of peak particle velocity 

[mm/s] 

20-30 50 

30-40 50-70 

40-50 70-100 

50-60 100-120 

60-80 120 
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Table 2. Threshold values of vibration generated due to open-pit blasting for the safety of pillars  

   in the below ground workings for different RMR. 
 

RMR of the rock Threshold value of vibration in terms of peak particle velocity 

[mm/s] 

20-30 20 

30-40 20-30 

40-50 30-40 

50-60 40-50 

60-80 50 

 
The damages of surface structures by blast induced vibration are dependent on magnitude and 

frequency of ground vibration. The resonant frequency of structural vibration and blast vibration 

lead to cause maximum damage even at lower magnitude. Directorate General of Mines Safety 

(DGMS) have framed regulation under circular 7, 1997 to define limits of blast vibration near 

surface structures. The framed regulation has been presented in Table 3. 

 

Table 3. DGMS standard (Technical Circular Number 7 of 1997) 

Type of structure Dominant excitation frequency, Hz 

 8 Hz 8-25 Hz  25 Hz 

(A) Buildings/structures not belonging to the owner 

1. Domestic houses/structures (Kuchcha, brick & cement) 5 10 15 

2. Industrial buildings 10 20 25 

3. Objects of historical importance and sensitive structures 2 5 10 

(B) Buildings with limited span of life and belonging to owner  

1. Domestic houses/structures 10 15 25 

2. Industrial buildings 15 25 50 

 

7.    Suggested blast design parameters for safety of underground  

     structures 

 
Based on Geotechnical data and geological disturbances at different locations of Balaria 

underground mine, the RMR of the roof rock lies in the range of 50 to 72. Thus, the threshold 

values of vibration for different RMR of the roof rock viz. 50, 55 and 60 may be taken as 100 

mm/s, 110 mm/s & 120 mm/s. The threshold limits for the side wall for the same value of RMR 

are 40 mm/s, 45 mm/s and 50 mm/s respectively. 

 

Accordingly, the explosives weight per delay and total explosive charge for a blasting round has 

been computed for different values of PPV depending on RMR of roof rock and has been 

presented as Table A2 & Table A4 respectively. Values of PPV have also been predicted for 

different explosive charge weight per delay at various distances. The predicted PPV values for 

different explosive weight per delay have been presented in Table A3. The magnitude of 

vibration can be reduced by separation of blast holes by longer delay interval. It is suggested to 

use 40ms delay between holes and 500ms as delay between rings for larger blast with increased 

explosive consumption. 
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7.1   Suggested Blast Design Parameters for Safety of Surface Structures 

 

The explosive weight per delay and total explosive charge for safety of surface 

residential/industrial structures has been computed from site specific predictor equation. The 

suggested explosive charge weight per delay and total explosive charge for safety of surface 

structures has been presented in Table A6. The mine management is suggested to decide 

minimum charging parameters i.e. explosive weight per delay and total explosive charge in a 

blasting round considering stability of underground structures as well as surface structures.   

 

7.2   Safety precautions while blasting 

 

Following safety precautions need to be taken by Mine Management while planning and 

implementation of a blast: 

 

✓ Charge weight per delay and total explosive charge in a blasting round should be followed 

considering the minimisation of blast vibration within stipulated standards for safety of 

nearfield underground structures, far filed underground structures as well as surface 

residential/industrial structures. 
 

✓ The decision on maximum explosive weight per delay should be done on the basis of 

predictor equation for the blast faces having RMR of the roof rock lies in the range of 50 

to 72. The threshold vibration limit in such case should be taken from DGMS Tech. 

Circular No. 06 of 2007. 
 

✓ Hole deviation measurement should be done to ensure proper toe burden as well as 

collapsing of two holes. As the collapsing of holes may lead to increased charge weight 

per delay. 
 

✓ Special precautions at permanent underground structures viz. shaft/decline, shaft pillars, 

crown pillar etc. should be taken to ensure proper support after blasting. The in-situ 

stresses are redistributed after blasting, which may lead to requirement of additional 

supports to regain rock strength.  
 

✓ Loose rocks should be dressed properly before drilling/charging behind blasted face. 
 

✓ Stope should be scanned after blasting to get actual view of void generated after blasting. 

Precautions should be taken while charging where additional cavity in toe of down-hole 

face have been observed in scan.  

 

8. Optimisation of blasting parameters  
 

8.1 Optimisation of Burden- Spacing for the Mine 

 

The blasting pattern for ring blasting has been reviewed in terms of its geometry, delay sequence 

and delay timing. Optimised burden-spacing plays prime role to get desired fragmentation 

output from a blast. Researchers around the globe have established various relations for 

optimisation of burden-spacing. Sometimes, burden-spacing terminologies are also confusing for 
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underground ring blast. The terminology suggested by Dyno Nobel underground manual as- 

hole to hole distance to be taken as spacing and ring to ring distance as burden. The toe spacing 

as per this manual is shown in Figure 8.  
 

 
Figure 8. Ring drilling pattern showing toe spacing design (Dyno Nobel underground manual) 

 

The thumb rule for computation of burden-spacing for underground stope blast has been 

suggested by Rustan. The suggested thumb rule is presented in Equation 2. Rustan has also 

suggested the maximum and minimum limits of the burden for this formula. The maximum 

burden should be kept 50% more than the computed burden and the minimum burden can be 

35% less than the computed burden. Toe Spacing of the holes may be kept up to 1.2 times of 

burden/ring spacing as suggested by various researchers.  
 

𝐵𝑢𝑟𝑑𝑒𝑛 = 11.8 × ⏀0.63  (Equation 2) 

Where, 

⏀ = Blast hole diameter 
 

Based on the above equation, the optimum burden for different blast hole diameter has been 

computed. The computed burden is shown in Table 4. The variation in the suggested burden 

may be done based on the rock mass condition at the stoping site. The hard strata should be 

blasted with the reduced burden and soft strata with the increased burden in order to get the 

optimum output from the blast. 

 

Table 4. Suggested burden-spacing for ring hole blasting to be conducted using different drill  

    hole diameters at Blaria mine, HZL. 

Blast Hole Diameter 

(mm) 

Computed Burden 

(m) 

 Minimum Optimum Maximum 

57 1.3 1.9 2.9 

64 1.4 2.1 3.1 

70 1.4 2.2 3.3 

76 1.5 2.3 3.5 

89 1.7 2.6 3.9 
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102 1.8 2.8 4.2 

115 2.0 3.0 4.5 

 

The suggested toe spacing of the holes, which varies at different depths between drill level and 

draw level. It is suggested to do differential charging or alternate hole charging in the portion 

where blast holes are closer.  

 

Empirical equations under Kuz-Ram model suggests relations among rock parameters, charging 

parameters and blast geometry to get desired fragment size of the blasted rock. The back 

calculation from these equations can also give optimised burden-spacing for the mine site. The 

empirical relations in Kuz-Ram model are presented in three different equations as- Kuznetsov’s 

equation, Rosin-Rammler equation and Uniformity index equation as shown below as Equation 

3, Equation 4 and Equation 5 respectively: 

 

Kuznetsov’s Equation: 

𝑋𝑚 = 𝐴𝐾−0.8𝑄
1

6 [
115

𝑅𝑊𝑆
]

19/20

   (Equation 3) 

 

Where 

Xm = Mean particle sixe, cm 

A = Rock Factor 

K = Powder factor 

Q = Quantity of explosive per hole, (Kg), Quantity of explosive in a ring 

for underground ring blasting 
 

Rosin-Rammler Equation: 

𝑅𝑥 = 𝑒
[−0.693(

𝑋

𝑋𝑚
)

𝑛
]
   (Equation 4) 

 

Where, 

Rx = mass fraction retained on screen opening X. 

Xm = mean fragment size 

n = uniformity index, normally lies between 0.7 and 2. 
 

Uniformity index equation: 

𝑛 =  (2.2 −
14𝐵

𝑑
) √(

1+
𝑆

𝐵

2
) (1 −

𝑊

𝐵
) (𝑎𝑏𝑠 (

𝐵𝐶𝐿−𝐶𝐶𝐿

𝐿
) + 0.1)

0.1 𝐿

𝐻
         (Equation 5) 

Where, 

n = uniformity index 

B = Burden (m) 

S = Spacing (m) 

d = Hole diameter (mm) 

W = standard deviation of drilling precision (m) 

L = Charge length (m) 

BCL = Bottom charge length (m) 

CCL = Column charge length (m) 

H = bench height (m), Stope height/Level difference in underground ring blasting 
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Kuznetsov’s equation suggests that mean fragment size of the blasted rock depends on rock 

parameters, explosive quality and charging parameters. Charging parameters for a blast can be 

decided based on through assessment of rock mass condition of the blasting site. The charging 

parameters in Kuznetsov’s equation includes charge in a hole, which may be modified as charge 

in a ring for underground stope blasting. However, blasts of different holes of a ring assigned 

with delay sequence will need adjustments in prediction. Rock mass condition of one of the 

blasting face of Balaria underground mine has been assessed based on visual observation and 

data available with geotechnical department of the mine. Rock factors for fragmentation 

prediction using KUZ-RAM model follows Blastability Index of Lilly (Lilly, 1986). The rock 

rating for calculation of Lilly’s Blastability Index is presented in Equation 6. Rating for different 

associated parameters is further calculated as per Table 5. Rating under Lilly’s Blastability 

Index has been computed for Balaria underground mine and has been presented in Table 5. 

 

𝐴 = 0.06 × [𝑅𝑀𝐷 + 𝑅𝐷𝐼 + 𝐻𝐹]   (Equation 6) 

 

Where,  

A = Rock Factor 

RMD = Rock Mass Description 

JF = Joint Factor 

RDI = Rock Density Index 

HF = Hardness Factor 
 

Joint factor can be further represented as Equation 7. 

 

JF= [ 𝐽𝑃𝑆 + 𝐽𝑃𝐴 ]     (Equation 7) 
 

Where,  

JPS = Vertical Joint Spacing 

JPA = Joint Plane Angle 
 

Table 5. Computation of Lilly’s blastability index for one of the stope of Balaria underground  

    Mine (Lilly, 1986). 

 

Parameters 

affecting rock 

fragmentation 

Variants of parameters Rating Rating suggested 

for Balaria 

underground mine 

Rock Mass 

Description (RMD) 

Powdery/ Friable 10 JF 

Vertically Jointed Joint Factor (JF) 

Massive 50 

Vertical Joint 

Spacing  

(JPS) 

< 0.1m 10 10 

0.1 m -1.0 m 20 

1.0 m to Drill pattern size 50 

Joint Plane Angle 

(JPA) 

Dip out of the face 20 40 

Strike perpendicular to face 30 

Dip into face 40 

Rock Density Index 

(RDI) 

 25 × RD-50 

RD- Rock Density 

25×2.84-50 = 21 
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(tonne/cu-m) 

Hardness Factor 

(HF) 

If Y < 50 GPa, Y= Young’s 

modulus 

Y/3 Y= 15 GPa 

UCS= 90 MPa 

Rating = 15/3 = 5 Y >50 GPa 

UCS = Uniaxial 

compressive strength  

(in MPa) 

UCS/5 

Calculated Rock 

Factor 

  4.56 

 

Powder factor to achieve different fragment size has been computed from Kuznetsov’s equation. 

The computed powder factor with ANFO and Emulsion explosive has been presented in Table 6. 

 

Table 6. Computed Powder factor for the mine to achieve various mean fragment size. 
 

Mean fragment size 

(in mm) 

Powder factor 

(in m3 /kg) 

 ANFO explosive Emulsion explosive 

200 1.37 1.62 

250 1.81 2.14 

300 2.27 2.69 

350 2.76 3.26 

400 3.26 3.85 
 

Reduction of oversize boulder and maximising fragment size of the rock within a desired screen 

size is the main objective of a good blast. This can be achieved by optimisation of blast 

geometry. The blast geometry mainly includes- drill hole diameter, drill hole deviation, burden, 

spacing, deck charging etc. Rock fragment distribution from a blast has been shown in Rosin-

Rammler equation and Uniformity index equation of Kuz-Ram model. Back calculation has 

been done to compute burden for a ring blast to get mean fragment size of 200 mm and screen 

fragment size of 500 mm with maximum allowable boulder size of 10%. Toe spacing for the 

ring has been suggested as 1.1 times of the toe burden. The computed burden for different drill 

hole diameter available at mine has been presented in Table 7. 
 

Table 7. Computed burden for different drill hole diameter 
 

Hole diameter (mm) Burden (m) 

57 1.9 

64 2.1 

70 2.3 

76 2.5 

89 3.0 

102 3.4 

115 3.9 
 

Desired fragmentation can be achieved from the suggested burden-spacing and powder factor. 

However, control on drill hole deviation is necessary to achieve desired fragmentation.  
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8.2 Optimization of delay sequence for production blasting 

 

Existing delay sequence for production blast at Balaria mine was reviewed. Initial suggestion 

was given to modify delay sequence. Accordingly, the delay timing of two holes (one hole in 

each side) after firing of first three holes in a ring was suggested to keep same. The suggested 

delay pattern for two rings is shown in Figure 9. Experimental blast was conducted using the 

suggested delay pattern and blast induced vibration was monitored at near field location. The 

recorded waveform in the direction of maximum vibration has been analysed (Presented in 

Figure 10), which reveals that maximum vibration due to blast was 28.32 mm/s at 193ms and 

26.16 mm/s at 125ms. Comparing the result with charging and initiation pattern of blast holes, it 

can be drawn that 28.32 mm/s vibration has resulted due to blast of two simultaneous holes with 

total explosive charge of 32 kg. The blast vibration of 26.16 mm/s has resulted due to blast of 

one hole with total explosive charge of 24 kg. This means that vibration level was almost same 

in both the cases even if the explosive charge in first case is much higher than second case. This 

is due to movement of blast holes along free face created by blasting of first three holes. 

Considering the above results, the suggested blast pattern should be used for day-to-day ring 

blasting at Balaria mine. The suggested blast pattern will give better fragmentation due to 

interaction of blasted rocks from two holes in different directions.    

 

 
 

Figure 9. Suggested delay sequence for production blasting at Balaria underground mine.   
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Figure 10. Analysis of recorded near filed vibration for Balaria underground mine. 

 

8.3 Drilling and blasting methodology for extraction of narrow vein ore deposits 

 

The possible methodology for excavation of narrow vein ore deposits has been investigated for 

Balaria underground mine. The literature search has been done to explore the methodology 

adopted under global scenario for excavation of such ore deposits. The possible ways of 

excavation of narrow vein deposits have been discussed for longhole stoping method by Stewart 

et al. (2008). Three different hole pattern for thin ore body have been suggested for Blaria UG 

Mine consisting of (i) Staggered/zig-zag, (ii) Dice-5 and (iii) Inline method. On the basis of the 

past experience of CSIR-CIMFR the Inline hole pattern for excavation was recommended. The 

charging pattern and delay sequence for excavation of such ore deposits is shown in Figure 11 

and Figure 12 respectively. The initial blast design has been suggested based on the outcomes of 

our discussion, which are as follows: 

 

✓ The blasthole diameter of 64 mm -76 mm should be used for excavation of such deposits. 
 

✓ Single line of blast holes should be drilled along the strike direction of the orebody for 

excavation of such ore deposits. 
 

✓ Toe burden from free face and between two rings should be kept between 1.5 m - 2.5 m 

depending on the rock mass properties of the stope to be excavated. 
 

✓ Blast holes should be placed within the orebody and parallel to the orebody. If the width of 

the orebody is sufficient, the blast hole should be shifted towards footwall. 
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✓ First hole should be blasted along the slot raise and the consecutive movement of blast 

holes will take place along the strike of the orebody.  
 

✓ Each blast hole should be divided into three different decks, suitable plugging arrangement 

for individual deck will be done. In a particular blast hole, the bottom deck of the hole will 

be blasted first and top deck at the last. The initiation of bottom deck of the second hole 

will start after completion of blast of middle deck and before blast of top deck of first hole. 

The initiation of the blast holes should be carried out using Electronic/Nonel detonators 

with suitable delay timing. 
 

✓  Differential charging of blast holes should be done to utilize the combined impact of 

explosive energy on rock breakage. 
 

✓ Each explosive deck should be separated by delay interval of 20-80ms. 
 

✓ The maximum charge weight per delay should be minimized to reduce the nearfield 

vibration in the contact of the orebody. 
 

✓ The blast holes should preferable be charged with low density (ANFO) explosives. 
 

✓ Initially, blast for maximum ten holes in a blasting round should be planned. 
 

 
 

Figure 11. Position of blast holes for excavation of narrow vein deposits. 
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Figure 12. Arrangement for differential charging of blast holes. 

 

9. Monitoring of velocity of detonation (VOD) of explosives 

 

The performance of explosives depends upon a number of parameters and VOD is one of the 

important parameter. The detonation pressure associated with the reaction zone of a detonating 

explosive is directly proportional to the square of its VOD. It is measured in the C-J plane, 

behind the detonation front, during propagation through the explosive column. The detonation 

pressure (Pd) can be estimated by the following formula. 

 

  
( ) 62

10
4

1 −= VODP ed 
 

Where,  

Pd = Detonation pressure (MPa) 

e = Density of explosive (kg/m3) 

VOD  = Velocity of detonation (m/s) 

 

Uniform VOD is essentially required throughout the blast holes in harder formations in order to 

produce sufficient detonation pressure to the blast hole walls. Velocity of detonation (VOD) of 

Powergel 2 cartridge explosives (2.08 kg of 54 mm dia.) of M/s IEPL-Orica recorded at 

underground production blast face of Balaria Underground mine on 24.07.2019 is 4993 m/s.  

The trace of recorded in-the-hole VOD of explosive is presented in Figure 13. 
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Figure 13. Recorded in-the-hole VOD trace of Powergel-2 (2.08 kg of 54 mm dia.) 

   cartridge explosives of M/s IEPL, Orica. 

 

The in-the-hole Velocity of detonation (VOD) of cartridge explosives (125gm of 25 mm dia) 

used at development faces of the mine was recorded on 22.01.2020. The explosive belong to 

M/s IEPL Orica. The recorded magnitude of VOD is 4542 m/s.  The trace of recorded in-the-

hole VOD of is presented in Figure 14. 

 

 
 

Figure 14. Recorded In-the-hole VOD trace of cartridge explosive (125 gm, 25 mm dia) of M/s 

IEPL, Orica. 
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10. Quality test of delay detonators 

 

10.1 Quality test of NONEL delay detonators during 1st visit 

 

The qualities of Nonel delay detonators of M/s Indian Explosive Private Limited (IEPL), Orica 

used to initiate the explosives at Production as well as development face of the mine , has been 

recorded with the help of Blaster Ranger II, High Speed Color Video camera. Tests were 

performed for 3 sets of Nonel delay detonators from 1 to 20 numbers used at production face as 

well as 3 sets of alternate delay detonators i.e. 1, 3, 5, 7, 9, 11 and 13-20 numbers, used at 

development face. View of NONEL delay detonators connection arrangements for delay 

scattering test is depicted in Photograph 2. After analysis of the video data, it was found that the 

sequence of detonations are in order for all the delay detonator but high scattering upto (-)75% is 

observed for delay detonator used at production face and up to (-) 38% for development face 

detonators.  Photograph 3 depicts the analysis of actual firing time from video data for delay 

numbers 1 to 5 with the help of ProAnalyst software. The observed firing sequence of the 

NONEL detonators for production face and development face are presented in Table 8 and 

Table 9 respectively. The graphical presentation of the design firing vs actual firing time of 

Nonel delay detonators (1 to 20 delay numbers) used at production faces and Nonel delay 

detonator (1,3,5,7,9,11and 13-20 numbers) used at development face of Zawar group of mine is 

depicted in Figure 15 and Figure 16 respectively. 

 

The scattering percentage should be restricted to maximum 10% up to 10 no. delay and 

thereafter it should be within 5 %. 

 

 
 

Photograph 2. View of NONEL delay detonators (3 sets of delay number 1-5) connection for  

  delay detonator scattering test. 
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Photograph 3. Analysis of actual firing time from video data with the help of  ProAnalyst  

            software for 1 to 5 numbers delay detonators. 

 

Table 8. Analyzed firing time of the NONEL delay detonators 1 to 20 numbers (3 sets) used at  

   Production blast face of Zawar group of mines tested during 1st visit. 
 

Delay No. Design delay timing 

Actual Firing 

timing Scattering % of scattering 

 (ms) (ms) (ms)  
1 17 24 7 41.2 

1 17 24 7 41.2 

1 17 28 11 64.7 

2 65 56 -9 -13.8 

2 65 56 -9 -13.8 

2 65 60 -5 -7.7 

3 100 72 -28 -28 

3 100 72 -28 -28 

3 100 76 -24 -24 

4 150 100 -50 -33.3 

4 150 100 -50 -33.3 

4 150 100 -50 -33.3 

5 200 120 -80 -40 

5 200 124 -76 -38 

5 200 108 -92 -46 
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6 250 148 -102 -40.8 

6 250 148 -102 -40.8 

6 250 148 -102 -40.8 

7 300 172 -128 -42.7 

7 300 172 -128 -42.7 

7 300 168 -132 -44 

8 350 196 -154 -44 

8 350 208 -142 -40.6 

8 350 208 -142 -40.6 

9 400 244 -156 -39 

9 400 248 -152 -38 

9 400 252 -148 -37 

10 600 304 -296 -49.3 

10 600 304 -296 -49.3 

10 600 304 -296 -49.3 

11 800 348 -452 -56.5 

11 800 336 -464 -58 

11 800 328 -472 -59 

12 1000 408 -592 -59 

12 1000 400 -600 -59 

12 1000 404 -596 60 

13 1400 472 -928 -66.3 

13 1400 468 -932 -66.6 

13 1400 464 -936 -66.9 

14 1800 508 -1292 -71.8 

14 1800 504 -1296 -72 

14 1800 488 -1312 -72.9 

15 2400 584 -1816 -75.7 

15 2400 584 -1816 -75.7 

15 2400 600 -1800 -75 

16 3000 988 -2012 -67.1 

16 3000 1008 -1992 -66.4 

16 3000 1012 -1988 -66.3 

17 3600 1444 -2156 -59.9 

17 3600 1448 -2152 -59.8 

17 3600 1472 -2128 -59.1 

18 4200 1848 -2352 -56 

18 4200 1792 -2408 -57.3 

18 4200 1788 -2412 -57.4 

19 4800 2432 -2368 -49.3 

19 4800 2456 -2344 -48.8 

19 4800 2456 -2344 -48.8 

20 5400 3264 -2136 -39.6 

20 5400 3196 -2204 -40.8 

20 5400 3176 -2224 -41.2 
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Table 9. Analyzed firing time of the NONEL delay detonators 1,3,5,7,9,11 and 13 to 20 numbers  

   (3 sets) used at development blast face at Zawar group of mines tested during 1st visit. 

 

Delay no delay timing Actual firing time Scattering % of scattering 

 (ms) (ms) (ms)  
1(5m) 17 24 7 41.18 

1(5m) 17 24 7 41.18 

1(5m) 17 24 7 41.18 

3(5m) 100 92 -8 -8 

3(5m) 100 100 0 0 

3(5m) 100 100 0 0 

5(5m) 200 212 12 6 

5(5m) 200 204 4 2 

5(5m) 200 208 8 4 

7(5m) 300 304 4 1.33 

7(5m) 300 288 -12 -4 

7(5m) 300 304 4 1.33 

9(5m) 400 408 8 2 

9(5m) 400 400 0 0 

9(5m) 400 404 4 1 

11(5m) 800 496 -304 -38 

11(5m) 800 492 -308 -38.5 

11(5m) 800 496 -304 -38 

13(5m) 1400 976 -424 -30.29 

13(5m) 1400 964 -436 -31.14 

13(5m) 1400 980 -420 -30.29 

14(5m) 1800 1432 -368 -20.44 

14(5m) 1800 1428 -372 -20.67 

14(5m) 1800 1416 -384 -21.33 

15(5m) 2400 1804 -596 -24.83 

15(5m) 2400 1788 -612 -25.5 

15(5m) 2400 1824 -576 -24 

16(5m) 3000 2304 -696 -23.2 

16(5m) 3000 2288 -712 -23.73 

16(5m) 3000 2336 -664 -22.13 

17(5m) 3600 2968 -632 -17.56 

17(5m) 3600 2880 -720 -20 

17(5m) 3600 3032 -568 -15.78 

18(5m) 4200 3660 -540 -12.86 

18(5m) 4200 3728 -472 -11.24 

18(5m) 4200 3668 -532 -12.67 

19(5m) 4800 4556 -244 -5.08 

19(5m) 4800 4564 -236 -4.92 

19(5m) 4800 4568 -232 -4.83 

20(5m) 5400 5332 -68 -1.26 

20(5m) 5400 5300 -100 -1.85 

20(5m) 5400 5404 4 0.07 
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Figure 15. Graphical presentation of the design firing vs actual firing time of Nonel delay 

detonators (1 to 20 numbers) used at Production blast face at Zawar group of mines 

tested during 1st visit.    

 

 
Figure 16. Graphical presentation of the design firing vs actual firing time of Nonel delay   

detonators used at development blast face at Zawar group of mines tested during 1st 

visit.   
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10.2 Quality test of NONEL delay detonators during 6th  visit 

 

The qualities of Nonel delay detonators of M/s Indian Explosive Private Limited (IEPL), Orica 

used to initiate the explosives at Production as well as development face of the mine, were again 

tested during 6th visit to the mine. The results of the scattering test for NONEL delay detonators 

used at production and development faces of the mine is shown in Table 10 and Table 11 

respectively. The graphical representation of the scattering results is shown in Figure 17 and 

Figure 18. The analysis of the scattering test reveals that the maximum scattering in NONEL 

delay detonators used at production blast faces is 9.3 %. The maximum scattering in the NONEL 

delay detonators used at development blast faces is 12 %. The result of scattering is acceptable.   

 

Table 10. Analyzed firing time of the NONEL delay detonators used at production blast face of  

    Zawar group of mines tested during 6th  visit. 

 

Delay No. Defined Delay time Recorded delay time Scattering % scattering 

1 25 26 1 4.0 

1 25 24 -1 -4.0 

1 25 24 -1 -4.0 

2 50 46 -4 -8.0 

2 50 46 -4 -8.0 

2 50 46 -4 -8.0 

3 75 80 5 6.7 

3 75 76 1 1.3 

3 75 82 7 9.3 

4 100 94 -6 -6.0 

4 100 92 -8 -8.0 

4 100 92 -8 -8.0 

5 125 132 7 5.6 

5 125 128 3 2.4 

5 125 130 5 4.0 

6 150 152 2 1.3 

6 150 148 -2 -1.3 

6 150 150 0 0.0 

7 175 178 3 1.7 

7 175 178 3 1.7 

7 175 174 -1 -0.6 

8 200 198 -2 -1.0 

8 200 200 0 0.0 

8 200 194 -6 -3.0 

9 250 252 2 0.8 

9 250 254 4 1.6 

9 250 252 2 0.8 

10 300 272 -28 -9.3 

10 300 272 -28 -9.3 

10 300 278 -22 -7.3 

11 350 356 6 1.7 

11 350 356 6 1.7 
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11 350 364 14 4.0 

12 400 382 -18 -4.5 

12 400 388 -12 -3.0 

12 400 410 10 2.5 

13 450 452 2 0.4 

13 450 460 10 2.2 

13 450 440 -10 -2.2 

14 500 476 -24 -4.8 

14 500 486 -14 -2.8 

14 500 484 -16 -3.2 

15 600 634 34 5.7 

15 600 594 -6 -1.0 

15 600 630 30 5.0 

16 1000 1024 24 2.4 

16 1000 1008 8 0.8 

16 1000 1008 8 0.8 

17 1400 1396 -4 -0.3 

17 1400 1412 12 0.9 

17 1400 1412 12 0.9 

18 1800 1844 44 2.4 

18 1800 1892 92 5.1 

18 1800 1860 60 3.3 

19 2400 2376 -24 -1.0 

19 2400 2384 -16 -0.7 

19 2400 2328 -72 -3.0 

20 3000 2920 -80 -2.7 

20 3000 2972 -28 -0.9 

20 3000 2948 -52 -1.7 

 

Table 11. Analyzed firing time of the NONEL delay detonators used at development blast face  

     of Zawar group of mines tested during 6th visit. 

 

Delay No. 
Designed delay timing 
(ms) 

Actual firing time 
(ms) 

Scattering 
(ms) %  of scattering  

1 25 26 1 4.0 

1 25 28 3 12.0 

1 25 26 1 4.0 

3 100 100 0 0.0 

3 100 96 -4 -4.0 

3 100 100 0 0.0 

5 200 198 -2 -1.0 

5 200 204 4 2.0 

5 200 200 0 0.0 

7 300 298 -2 -0.7 

7 300 296 -4 -1.3 

7 300 298 -2 -0.7 

9 400 372 -28 -7.0 

9 400 376 -24 -6.0 
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9 400 378 -22 -5.5 

11 500 502 2 0.4 

11 500 496 -4 -0.8 

11 500 500 0 0.0 

13 1000 968 -32 -3.2 

13 1000 976 -24 -2.4 

13 1000 992 -8 -0.8 

14 1400 1364 -36 -2.6 

14 1400 1350 -50 -3.6 

14 1400 1346 -54 -3.9 

15 1800 1752 -48 -2.7 

15 1800 1752 -48 -2.7 

15 1800 1766 -34 -1.9 

16 2400 2368 -32 -1.3 

16 2400 2430 30 1.3 

16 2400 2356 -44 -1.8 

17 3000 2996 -4 -0.1 

17 3000 2940 -60 -2.0 

17 3000 2972 -28 -0.9 

18 3800 3776 -24 -0.6 

18 3800 3740 -60 -1.6 

18 3800 3880 80 2.1 

19 4600 4492 -108 -2.3 

19 4600 4584 -16 -0.3 

19 4600 4636 36 0.8 

20 5500 5296 -204 -3.7 

20 5500 5252 -248 -4.5 

20 5500 5328 -172 -3.1 

  

 
 

Figure 17. Graphical presentation of the design firing vs actual firing time of Nonel delay      

   detonators used at production blast face of Zawar group of mines tested during 6th     

   visit.   
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 30 

 
 

Figure 18. Graphical presentation of the design firing Vs actual firing time of Nonel delay deto- 

 nators used at development blast faces of Zawar group of mines tested during 6th visit.   
 

11. Conclusions and recommendations 
 

❖ Altogether, 19 blast data gathered during the field study at the mine has been analysed. The 

blast vibrations were monitored around different underground structures located in the 

proximity of the blasting face. Most of the vibration were recorded at near field distances 

from the blast face.  

 

❖ Maximum level of ground vibration recorded from development face blast during 

experimental trial was 7.55 mm/s at peak dominant frequency of 222.9 Hz. The vibration 

was recorded at a distance of 45 m from the blast face -85 mRL 1NA (Burn cut) on 

24.01.2020. The location of seismograph was at the same level of the blast face. The blast 

was conducted for 54 numbers of hole. The total explosive charge of 175 kg was fired in this 

blast keeping explosive weight per delay of 30 kg. 

 

❖ Maximum level of ground vibration recorded from production blast during experimental trial 

was 38.61 mm/s at peak dominant frequency of 91 Hz. The vibration was recorded at a 

radial distance of 20 m from the -55 mRL blast face for blast conducted on 22.01.2020. The 

blast was conducted for 07 numbers of hole. The total explosive charge of 80 kg was fired in 

this blast keeping explosive weight per delay of 19 kg.  

 

❖ The blast induced vibration was also recorded for the blast conducted for excavation of 

ventilation raise. The maximum level of ground vibration recorded from the blast of 

ventilation raise during experimental trial was 46.80 mm/s at peak dominant frequency of 32 

Hz. The vibration was recorded at a radial distance of 20 m from the +25 mRL 7W 
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ventilation raise face for blast conducted on 28.09.2018. The blast was conducted for 08 

numbers of hole. The total explosive charge of 275 kg was fired in this blast keeping 

explosive weight per delay of 34 kg.  

 

❖ The maximum explosive charge weight per delay and total explosive charge for the mine has 

been computed considering different vibration limits based on RMR values of the roof rock. 

The suggested MCPD and total charge is given in Annexure of the report. The suggested 

charging pattern should be followed for day-to-day blasting at the mine with the aim to 

safeguard nearby underground structures. 

 

❖ The frequencies of the recorded vibration were more than 25 Hz in all the blasting rounds. 

The most common recorded frequency ranges between 25 Hz and 120 Hz. The maximum 

recorded frequency was 222.9 Hz. 

 

❖ The optimum burden for different blast hole diameter (57 mm, 64 mm, 70 mm, 76 mm, 89 

mm, 102 mm and 115 mm) used at the mine has been computed using the empirical 

formulae suggested by Rustan. The computation of optimum burden and powder factor for a 

stope of the mine has also been done using empirical Kuz-Ram model. The investigation of 

rock mass parameters of the stope has been done for this purpose.  

 

❖ The differential charging pattern has been suggested to reduce the over-break. The delay 

sequence for day-to-day blasting at the production blast faces of the mine has been 

suggested.  

 

❖ The in-the-hole velocity of detonation (VOD) of Powergel 2 cartridge explosives (2.08 kg of 

54 mm dia.) of M/s IEPL-Orica was recorded at underground production blast face of 

Balaria Underground mine on 24.07.2019. The recorded VOD is 4993 m/s.  

 

❖ The in-the-hole Velocity of detonation (VOD) of cartridge explosives (125gm of 25 mm dia) 

used at development faces of the mine was recorded on 22.01.2020. The explosive belongs 

to M/s IEPL Orica. The recorded magnitude of VOD is 4542 m/s.   

 

❖ The scattering tests of NONEL delay detonators were performed during 1st and 6th visits to 

the mine. The tests were conducted using High speed video camera. The test result reveals 

that the delay timing of the detonators is within acceptable limit for the test conducted during 

6th visit.  
 

❖ The scattering percentage should be restricted to maximum 10% up to 10 no. delay and 

thereafter it should be within 5% to get the optimum results from the blast. 
 

❖ Selection of delay should be based on the face condition and actual availability of hole depth 

on the site. Proper information about delay timings of different delay numbers in case of 

NONEL initiation shall be well informed to the entire blasting concern engineer. 
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❖ It is recommended to maintain delay interval of at least 12-20ms/m of burden. It is further 

recommended to use a minimum delay of 40ms between the two holes of a particular ring. 
 

❖ More delay interval towards hanging wall side (at an interval of 60ms) and lesser delay 

interval towards footwall (at an interval of 40ms) should be given to minimise the dilution of 

ore with optimal fragmentation. 

 
❖ Larger delay timing should be given in the last (boundary) holes of a ring and it should be 

increased by 50% for minimisation of ore dilution. 
 

❖ The delay timing of 300 to 500ms should be maintained between the rings. The subsequent 

increment in the delay intervals should be given in the consecutive rings for multi-ring 

blasting. 
 

❖ Bottom portion of the hole must be charged with primer emulsion cartridges only to address 

the issues of ledge formation. 
 

❖ Two additional blast holes at boundaries should be kept uncharged for minimising hanging 

wall and foot wall damages. These holes should be drilled as along the contact of the 

orebody or within 30 cm from the outer boundary of ore body and kept uncharged in order to 

reduce dilution. 
 

❖ The optimum quantity of booster should be used in the blast holes. The quantity of 

emulsion/PETN cast booster should be 0.16% to 0.2% of the column charge and quantity of 

primer emulsion cartridges of appropriate diameter should be 15% - 25% of the explosive 

charge in the blast hole. Accordingly, the ANFO percentage will be of 75% -85%. 
 

❖ Emulsion booster should be preferred in place of PETN cast booster from the safety point of 

view at the places where there is problem of misfire and chances of ignition of the misfired 

cast booster while loading & transportation. 
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Table A2. Computed explosive weight per delay at various radial distances for different permissible 

level of vibration based on RMR of roof rock at Balaria underground mine, HZL. 

 

 

Table A3. Predicted peak particle velocity levels for various distance taking explosive weight per 

delay of 40, 60, 80, 100, 125 & 150 kg for blasting at Balaria underground mine. 

 
Distance 

from the 

blast face 

[m] 

Predicted peak particle velocity levels for different explosive weight per 

delay for the safety of underground structure 

[mm/s] 

40 kg 60 kg 80 kg 100 kg 125 kg 150 kg 

30 66.2 87.6 106.8 124.6 145.3 164.8 

40 44.5 58.9 71.8 83.8 97.7 110.8 

50 32.7 43.3 52.8 61.6 71.8 81.4 

60 25.4 33.7 41.0 47.9 55.8 63.3 

70 20.6 27.2 33.2 38.7 45.1 51.2 

80 17.1 22.6 27.6 32.2 37.5 42.6 

90 14.5 19.2 23.5 27.4 31.9 36.2 

100 12.6 16.6 20.3 23.7 27.6 31.3 

125 9.2 12.2 14.9 17.4 20.3 23.0 

150 7.2 9.5 11.6 13.5 15.8 17.9 

200 4.8 6.4 7.8 9.1 10.6 12.0 

Radial 

distance 

[m] 

Computed Maximum explosive weight per delay for different values of PPV for 

the safety of underground structure 

[kg] 
70 mm/s 

[For RMR 40] 

85 mm/s 

[For RMR 45] 

100 mm/s 

[For RMR 50] 

110 mm/s 

[For RMR 55] 

120 mm/s 

[For RMR ≥  60] 

30 43 57 73 83 95 

40 77 102 129 148 168 

50 120 160 202 232 263 

60 173 230 291 334 379 

70 236 313 396 454 516 

80 308 408 517 594 673 

90 390 517 654 751 852 

100 482 638 808 927 1052 

125 753 997 1262 1449 1644 

150 1084 1436 1818 2087 2367 

200 1927 2553 3231 3710 4208 
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Table A4.  Computed total explosive weight in a round at various radial distances for different  

      Permissible level of vibration based on the RMR of roof rock at Balaria       

underground Mine. 

 
Radial 

distance 

[m] 

Computed total explosive weight in a blasting round for different values of PPV for the 

safety of underground structure 

[kg] 

70 mm/s 

[For RMR 40] 

85 mm/s 

[For RMR 45] 

100 mm/s 

[For RMR 50] 

110 mm/s 

[For RMR 55] 

120 mm/s 

[For RMR ≥  60] 

30 345 478 627 735 850 

40 614 849 1114 1306 1511 

50 959 1327 1741 2041 2360 

60 1381 1910 2506 2939 3399 

70 1880 2600 3411 4000 4626 

80 2455 3396 4456 5225 6043 

90 3107 4298 5639 6613 7648 

100 3836 5306 6962 8164 9441 

125 5994 8291 10878 12756 14752 

150 8632 11940 15665 18369 21243 

200 15345 21226 27848 32656 37766 

 
Table A5. Predicted peak particle velocity levels for various distance taking total explosive charge 

in a blasting round 500, 1000, 1500, 2000, 3000 and 4000 kg for blasting at Balaria 

underground Mine. 

 
Distance 

from the 

blast face 

[m] 

Predicted peak particle velocity levels for different explosive weight per delay for 

the safety of underground structure 

[mm/s] 

500 kg 1000 kg 1500 kg 2000 kg 3000 kg 4000 kg 

30 9.0 13.7 17.4 20.7 26.4 31.3 

40 7.8 11.9 15.1 18.0 22.9 27.2 

50 6.9 10.5 13.3 15.8 20.2 24.0 

60 6.2 9.3 11.9 14.1 18.0 21.4 

70 5.6 8.4 10.7 12.7 16.2 19.3 

80 5.0 7.6 9.7 11.6 14.7 17.5 

90 4.6 7.0 8.9 10.6 13.5 16.0 

100 4.2 6.4 8.2 9.7 12.4 14.8 

125 3.9 6.0 7.6 9.0 11.5 13.7 

150 3.4 5.2 6.6 7.8 10.0 11.9 

200 3.0 4.6 5.8 6.9 8.8 10.5 
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Table A6. Recommended explosives weight per delay and total explosives to be detonated   in a     

round at Balaria underground Mine at varying distances from the houses/structures 

in the village considering 5 mm/s, 10 mm/s and 15 mm/s as threshold limits of 

vibration for the safety of surface houses/structures. 

 
Radial Distance of 

houses/structure 

from 

the blast face 

[m] 

Recommended explosives weight 

per delay considering 5 mm/s,      

10 mm/s and 15 mm/s as threshold 

levels of vibration 

[kg] 

Total explosives to be detonated in a 

blasting round considering   5 mm/s, 

10 mm/s and 15 mm/s as threshold 

levels of vibration 

[kg] 

5 mm/s 10 mm/s 15 mm/s 5 mm/s 10 mm/s 15 mm/s 

200 42 115 207 187 594 1170 

225 53 145 262 236 752 1481 

250 66 179 323 292 928 1828 

275 80 217 391 353 1123 2212 

300 95 258 465 420 1337 2632 

325 111 303 546 493 1569 3089 

350 129 352 633 572 1820 3583 

375 148 404 727 656 2089 4113 

400 168 459 827 747 2377 4680 

425 190 519 933 843 2683 5283 

450 213 581 1046 945 3008 5923 

475 237 648 1166 1053 3352 6599 

500 263 718 1292 1166 3714 7312 

550 318 868 1563 1411 4494 8848 

600 378 1034 1860 1680 5348 10530 

650 444 1213 2183 1971 6277 12358 

700 515 1407 2532 2286 7279 14332 

750 591 1615 2906 2624 8356 16453 

800 673 1837 3307 2986 9508 18720 
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EXECUTIVE SUMMARY 
 
 

This report relates to the study conducted by CSIR-Central Institute of Mining and Fuel 

Research, Dhanbad on blast optimization of development faces as well as at production blast 

(slot/ring) faces for safe and efficient exploitation of minerals at Baroi underground Mine of 

Zawar Group. The methodology adopted to reach at the recommendations under this study 

includes the experimental trials, instrumentation and data monitoring, and data analysis. The 

results of the study and recommendations, made thereof with the important observations and 

methodology, are summarised below:  
 

❖ The major objectives of the study were – suggesting blast design parameters to prohibit 

damages around important underground structures, review of development face, production 

face blasting patterns and qualitative assessments of explosives and its accessories. These 

objectives were achieved by experimental trials at the mine, generation of data for 

development of blast vibration predictors, data analysis etc. The blast designs to address the 

major concerns has been suggested in the report on the basis of results of the experimental 

trials. 
  

❖ Altogether, 16 blasts were conducted at different development and production blast faces of 

the mine. The blast vibrations were monitored around different underground structures 

located in the proximity of the blasting face. Most of the vibration were recorded at near 

field distances from the blast face.  
 

❖ The number of holes detonated in a blast round varied from 10 to 33. The total explosives 

weight detonated in a blast round were varied from 300 to 983 kg. The maximum explosives 

weight per delay varied between 25 to 134 kg. The hole diameter of 89 mm and 152 mm 

were used for blast holes and uncharged reamer holes of the production blast faces. The hole 

diameter of 45 mm were used in all the development blast faces. Blast holes were charged 

with site mixed emulsion explosives and emulsion cartridge explosives. Electronic and 

NONEL initiation system was used for initiation of charged holes. The production blast was 

conducted by downhole as well as uphole charging and blasting fashion.   

 

❖ Maximum level of ground vibration recorded from experimental trial was 74.07 mm/s at 

peak dominant frequency of 105.4 Hz. The vibration was recorded at a radial distance of 40 

m from the K3a 448 mRL R1, R2 production blast face for blast conducted on 15.03.2019. 

The blast was conducted for 33 numbers of hole. The total explosive charge of 983 kg was 

fired in this blast keeping explosive weight per delay of 105 kg.  

 

❖ The statistical predictor equation has been developed for the safety of underground 

structures while underground blasting. The Ground vibrations data recorded were grouped 

together for this purpose. The data recorded by mine management has also been taken 

together with the data generated during the four visits under this study. 
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❖ The maximum explosive charge weight per delay and total explosive charge for the mine has 

been computed considering different vibration limits based on RMR values of the roof rock. 

The suggested MCPD and total charge is given in Annexure of the report. The suggested 

charging pattern should be followed for day-to-day blasting at the mine with the aim to 

safeguard nearby underground structures. 

 

❖ The frequencies of the recorded vibration were more than 22 Hz in all the blasting rounds. 

The most common recorded frequency ranges between 50 Hz and 150 Hz. The maximum 

recorded frequency was 248.4 Hz. 

 

❖ The fragmentation output from the blast has been assessed. The analyses result shows that 

the size of fragmented rock varies between 2.798 mm and 435.560 mm. The mean size of the 

blasted rock is 72.485 mm. The maximum rock fragments of 150 mm size are present in 

blasted muck pile. The sieving analysis shows that 90% of the rock sample passes through 

sieve opening of size 360.947 mm. The output fragment size is excellent as per the loading 

requirement of excavators.  

 

❖ The existing drilling pattern for the face blast at the mine has been reviewed. The firing 

pattern has been suggested for day-to-day face blasting at the mine.  

 

❖ The ring blasting pattern has been suggested for day-to-day blasting at the mine. The blast 

design has also been suggested for excavation of narrow vein ore deposits of the mine.  

 

❖ The in-the-hole velocity of detonation (VOD) of Powergel-801 cartridge explosives (390 gm 

of 40 mm dia.) of M/s IEPL-Orica was recorded at underground production blast face of 

Baroi UG Mine on 27.03.2018. The recorded VOD is 4670 m/s. The Velocity of detonation 

(VOD) of cartridge explosives (390 gm of 40 mm dia.) used at development faces of the 

mine was also recorded on 17.07.2018. The explosive belongs to M/s IEPL Orica. The 

recorded magnitude of VOD is 4798 m/s.   

 

❖ The scattering tests of NONEL delay detonators were performed during 1st and 6th visits to 

the mine. The tests were conducted using High speed video camera. The test result reveals 

that the delay timing of the detonators is within acceptable limit for the test conducted during 

6th visit.  

 
❖ The scattering percentage should be restricted to maximum 10 % up to 10 no. delay and 

thereafter it should be within 5 % to get the optimum results from the blast. 

 
❖ Selection of delay should be based on the face condition and actual availability of hole depth 

on the site. Proper information about delay timings of different delay numbers in case of 

NONEL initiation shall be well informed to the entire blasting concern engineer. 
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1.  Introduction 
 

M/s Hindustan Zinc Limited entrusted CSIR-Central Institute of Mining and Fuel Research, 

Dhanbad PO No.: 2000046826/5100022254 dated 13.01.2018 for conducting blast optimization 

study at development faces as well as at production blast (slot/ring) faces for safe and efficient 

exploitation of minerals at Zawar group of mines. 

 

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

Six visits to the mine during March 26-31, 2018; July 13-21, 2018; September 25-October 05, 

2018; January 16 – February 01, 2019; July 16-27, 2019 and January 20- 30, 2020. Methodology 

of blast design optimization was discussed with HZL officials. Near field blast induced vibration 

were measured by placement of seismographs for trial blasts of development and production 

faces. Qualitative assessment of explosive and its accessories were performed by Velocity of 

detonation (VOD) and scattering tests. 

 

Based on the discussion with mine management, the major objectives of the study were as 

follows: 

 

1. Development of nearfield blast vibration predictor and suggestion on blast design 

parameters to prohibit damages of underground structures. 

2. Review of blasting pattern for excavation of development faces. 

3. Review of blasting pattern followed for production blast faces of the mine. 

4. Qualitative assessments of explosive and its accessories. 

 

The above objectives were achieved by experimental trials at the mine. The statistical predictor 

equation has been developed on the basis of recorded vibration data. The data was gathered 

during the visits to the mine. The data gathered by the mine management were also taken 

together with the data from the experimental trial for the statistical analysis. The charging 

parameters for the blast at different distances from the underground structures has been 

suggested on the basis of the predictor. The necessary instrumentation was carried out during 

field visits for the assessment of explosive and its accessories.  

 

2.  Location and geology 
 
The region is one of the significant parts of the Aravalli Supergroup which have been deposited 

in a Paleoproterozoic rift setting. The Archean metamorphic sequences of the Banded Gneissic 

Complex form the basement of Aravalli Supergroup. The area in and around Udaipur constitutes 

the type area for Aravalli Supergroup. The economically noteworthy lower part of Aravalli 

Supergroup is best exposed in the vicinity of Zawar region. This area incorporates four separate 

Pb-Zn deposits namely, Balaria, Baroi, Mochia, Zawarmala. The mineralization in this region 

have been found to be around 1700 Ma old as evident from Pb-Pb model age. Further, the major 

lithologies of this region are dolomite (with varieties), phyllites, quartzite and conglomerates. 

The rocks of this area are steeply dipping and are in the form of ridge and valley topography. 
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The ridges are of quartzite and dolomite whereas intervening basin comprises of different 

categories of slate and phyllites. The rocks of this region have undergone three main phases of 

deformation and have undergone metamorphism up to greenschist facies. The mineralization has 

taken place in the form of fine bedding in carbonaceous phyllite lithologies and as structurally 

controlled, epigenetic form in different varieties of dolomites. 

 

 
Figure 1. Geological map of  Baroi Mine of Zawar Group, HZL, Rajasthan  

 

3. Instrumentations   
 
Blast induced vibrations were monitored by seismographs namely MiniMate Plus and MiniMate 

DS-077 (Made in Canada by M/s Instantel Inc.). The MiniMate plus is an eight/four channel 

seismograph provided with two/one tri-axial transducer for monitoring vibration (in mm/s) and 

two/one channel for monitoring air over-pressure/noise in dB(L) or Pa. MiniMate DS-077 is a 

four channel seismograph provided with one tri-axial transducer for vibration monitoring (in 

mm/s) and one channel for monitoring of air over-pressure/noise in dB(L) or Pa . All the 

seismographs record vibration in three directions i.e. Longitudinal (L), Vertical (V) and 

Transverse (T). They also record peak frequency of vibration and compute the peak vector sum 

of the vibration. 
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The in-the-hole VOD of the explosives was recorded with the help of VOD-Mate of M/s 

Instantel Inc., Canada.  

 

Blaster’s Ranger II™ high speed digital video camera (made in Canada by M/s MREL Group of 

Companies Limited) was used for scattering tests of delay detonators. 

  

4.  Experimental blast details  
 

Altogether, 16 blasts were conducted at different development and production blast faces of the 

mine. The blast vibrations were monitored around different underground structures located in 

the proximity of the blasting face. Most of the vibration were recorded at near field distances 

from the blast face. The number of holes detonated in a blast round varied from 10 to 33. The 

total explosives weight detonated in a blast round were varied from 300 to 983 kg. The 

maximum explosives weight per delay varied between 25 to 134 kg. The hole diameter of 89 

mm and 152 mm were used for blast holes and uncharged reamer holes of the production blast 

faces. The hole diameter of 45 mm were used in all the development blast faces. Blast holes 

were charged with site mixed emulsion explosives and emulsion cartridge explosives. Electronic 

and NONEL initiation system was used for initiation of charged holes. The production blast was 

conducted by downhole as well as uphole charging and blasting fashion.  View of a production 

face during experimental trial is shown in Photograph 1.    

 

The blast induced ground vibration was recorded at different underground locations by 

placement of seismographs. A view of monitoring of blast vibration is shown in Photograph 2. 

Maximum level of ground vibration recorded during experimental trial was 74.07 mm/s at peak 

dominant frequency of 105.4 Hz. The vibration was recorded at a radial distance of 40 m from 

the K3a 448 mRL R1, R2 production blast face for blast conducted on 15.03.2019. The blast 

was conducted for 33 numbers of hole. The total explosive charge of 983 kg was fired in this 

blast keeping explosive weight per delay of 105 kg.   

 

 

 

Photograph 1. View of charging and connection for Production (Ring) blast at 430 mRL of K2- 

  stope. 
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Photograph 2. View of Installation of seismograph & VOD-Mate for monitoring blast Induced  

  ground vibration & Velocity of Detonation (VOD) at Baroi Underground mine. 

 

5.  Analyses of recorded vibration data 

 

Ground vibrations data recorded were grouped together for statistical analysis. The data gathered 

by the mine officials has also been taken together with the recorded data for the analysis. 

Analysis was performed based on vibration data recorded at different underground locations due 

to underground blasting and the empirical relationship has been established correlating the 

maximum explosive weight per delay (Qmax in kg), distance of vibration measuring transducers 

from the blasting face (R in m) and recorded peak particle velocity (v in mm/s). The generalised 

established equation combining all the underground vibration data for Baroi underground mine 

is: 

 

PPV = 720 ×  (
R

√Qmax
)

−1.534

………………. Equation 1 

 

Correlation co-efficient (R) = 95.33 % 

Where, PPV = Peak particle velocity (mm/s) 

  R = Distance between vibration monitoring point and blasting face (m) 

  Qmax = Maximum explosive weight per delay (kg) 

 

The above equation is site specific and applicable only for predicting vibrations at underground 

locations of Baroi underground mine. It may be used to compute the maximum explosives 

weight to be detonated in a delay for distances of concerned in the mine. The regression plots of 

vibration data recorded at their respective scaled distances is shown in Figure 2. 
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Figure 2. Regression plot of recorded PPV at different underground locations with their   

     respective scaled distances for Baroi underground mine. 

  

5.1 Frequency of blast vibration 

 

The frequency of blast induced vibration wave is mainly controlled by geological conditions of 

transmitting media and meagrely by delay arrangements. There are geological forms and 

structures that are favourable for formation of low frequency waves. The frequencies of the 

recorded vibration were more than 22 Hz in all the blasting rounds. The most common recorded 

frequency ranges between 50 Hz and 150 Hz. The maximum recorded frequency was 248.4 Hz. 

The dominant peak frequencies recorded at various radial distances are shown in Figure 3.  

 

 

 

Figure 3. Plot of recorded dominant peak frequency of vibration at various radial distances in  

               Baroi underground mine for blast conducted at different stopes. 
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5.2  Waveform analysis of blast 

 

The analysis of recorded waveform from different blasts has been carried out to know the blast 

vibration propagation characteristic under the respective charging conditions. Blast wave 

signature recorded for blast conducted at 430mRL K2 stope on 29.03.2018 is shown in Figure 4. 

FFT of recorded blast vibration is shown in Figure 5.  

 

 
 

Figure 4. Blast wave signature recorded for production blasts of two rings at 430mRL K2 stope  

               on 29.03.2018. 

 

 
 

Figure 5. FFT analysis of recorded blast vibration for production blasts of two rings at  

               430mRL K2 stope on 29.03.2018. 
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6. Existing vibration standard and criteria to prevent damage 
 

Peak particle velocity has been globally used in practice for assessment of blast-induced damage 

to structures. The degree of damage observed in the belowground openings is influenced by the 

RMR of roof rock. Thus, the damage criterion for below ground workings is based on RMR. 

Based on the extensive study conducted by the project proponents [erstwhile Central Mining 

Research Institute (Currently, CSIR- Central Institute of Mining & Fuel Research), Dhanbad], 

the DGMS issued an Tech (S&T) Circular no. 06 of 2007 for threshold value of vibration for the 

safety of roof and pillar in the belowground workings for different RMR. The DGMS standard 

for the safety of roof and pillar are given in Tables 1 and 2 respectively. 

 

Table 1. Threshold values of vibration generated due to open-pit blasting for the safety of roof     

   in the below ground working for different RMR. 
 

RMR of roof rock Threshold value of vibration in terms of peak particle velocity 

[mm/s] 

20-30 50 

30-40 50-70 

40-50 70-100 

50-60 100-120 

60-80 120 

 

 

Table 2. Threshold values of vibration generated due to open-pit blasting for the safety of pillars  

   in the below ground workings for different RMR. 
 

RMR of the rock Threshold value of vibration in terms of peak particle velocity 

[mm/s] 

20-30 20 

30-40 20-30 

40-50 30-40 

50-60 40-50 

60-80 50 

 

The damages of surface structures by blast induced vibration are dependent on magnitude and 

frequency of ground vibration. The resonant frequency of structural vibration and blast vibration 

lead to cause maximum damage even at lower magnitude. Directorate General of Mines Safety 

(DGMS) have framed regulation under circular 7, 1997 to define limits of blast vibration near 

surface structures. The framed regulation has been presented in Table 3. 
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Table 3. DGMS standard (Technical Circular Number 7 of 1997) 

 
Type of structure Dominant excitation frequency, 

Hz 

 8 Hz 8-25 Hz  25 Hz 

(A) Buildings/structures not belonging to the owner 

1. Domestic houses/structures (Kuchcha, brick & 

    cement) 

5 10 15 

2. Industrial buildings 10 20 25 

3. Objects of historical importance and sensitive 

    structures 

2 5 10 

(B) Buildings with limited span of life and belonging to owner  

1. Domestic houses/structures 10 15 25 

2. Industrial buildings 15 25 50 

 

7.  Suggested blast design parameters for safety of underground  
 structures 
 

Based on Geotechnical data and geological disturbances at different locations of Baroi 

underground mine, the RMR of the roof rock lies in the range of 50 to 72. Thus the threshold 

values of vibration for different RMR of the roof rock viz. 50, 55 &  60 may be taken as 100 

mm/s, 110 mm/s & 120 mm/s respectively.  

 

Accordingly, the explosives weight per delay and total explosive charge for a blasting round has 

been computed for different values of PPV depending on RMR of roof rock and has been 

presented in Annexure as Table A2 & Table A4 respectively. Values of PPV have also been 

predicted for different explosive charge weight per delay at various distances. The predicted 

PPV values for different explosive weight per delay has been presented in Table A3. The 

predicted level of vibration under different conditions of total explosive charge is given in Table 

A5. The magnitude of vibration can be reduced by separation of blast holes by longer delay 

interval. It is suggested to use 40 ms delay between holes and 500 ms as delay between rings for 

larger blast with increased explosive consumption. 

 

7.1      Suggested Blast Design Parameters for Safety of Surface    
  Structures 
 
The explosive weight per delay and total explosive charge for safety of surface 

residential/industrial structures has been computed from site specific predictor equation. The 

suggested explosive charge weight per delay and total explosive charge for safety of surface 

structures has been presented in Annexure as Table A6. The mine management is suggested to 

decide minimum charging parameters (i.e. explosive weight per delay and total explosive charge 

in a blasting round) for stability of underground structures as well as surface structures.  
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7.2      Monitoring of blast vibration at Jain temple 
 
The mine management of Baroi underground mine requested CSIR-CIMFR for assessment of 

blast vibration at Jain temple due to blasting at Baroi underground mine. The temple is located at 

a radial distance of more than 800 m from the existing stopes of Baroi underground mine. 

Accordingly, CSIR-CIMFR representative visited Baroi mine on 10.09.2018 and monitored 

blast induced vibration at Jain temple along with associated blasting parameters.  

 

Blast vibration was monitored by CIMFR representative at Jain temple on 10.09.2018. The blast 

was conducted at 302 mRL K2 B stope of North Baroi mine. Total 36 numbers of blast holes 

with hole diameter 70 mm and hole depth of 20 m -30 m was charged with ANFO explosive. 

Total 1620 kg explosive was distributed in the blast holes keeping maximum explosive charge 

per delay of 60 kg. The charged holes were initiated with electronic detonators (IKON, M/s 

ORICA) of delay gap in the range of 0 to 1100ms. Blast vibration was monitored at Jain temple 

at a radial distance of 902 m from blasting face. A view of blast vibration monitoring at Jain 

temple is shown in Photograph 3. The trigger level of vibration monitoring transducer was set at 

0.5 mm/s. The seismograph didn’t trigger due to blast, which shows that the vibration level was 

less than 0.5 mm/s.  

 

 
 

Photograph 3. View of Installation of seismograph by CIMFR representative for monitoring  

  blast induced ground vibration at Jain temple on 10.09.2018. 
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The blast vibration was measured by HZL officials during 10.09.2018 to 22.09.2018 under the 

guidance of CIMFR scientist. The vibration was monitored in sensitive mode for few blasts 

keeping trigger level of seismograph as 0.2 mm/s. The only vibration data recorded due to blast 

during this period was 0.599 mm/s at peak dominant frequency of 64 Hz. The blast was 

conducted at 373 mRL ring blast face keeping maximum charge per delay of 60 kg. Jain temple 

was situated at a radial distance of 900 m from this blast. Development face blast and drop raise 

blast was also conducted during this period keeping maximum explosive charge per delay of      

5 kg and 35 kg in respective cases. Seismograph didn’t trigger in any blast of development face 

and drop raise. Details of blast vibration monitored at Jain temple for blast conducted at 

different locations during September 10-22, 2018 is shown in Table 4. 

 

Table 4. Details of blast vibration recorded at Jain temple due to blast conducted at different  

  locations of Baroi underground mine during 10.09.2018 to 22.09.2018.  

Date 
Blast 

location 

Record 

time/blast 

time 

MCPD 

(Kg) 

Radial 

distance 

(m) 

Trigger 

level 

set 

(mm/s) 

measured 

PVS 

(mm/s) 

Frequency 

(Hz)  
Remarks 

10.09.18 
K2B 302 

mRLRing 
3:30 PM 60 902 0.5 < 0.5  N/A 

Seismograph not 

triggered 

10.09.18 
K2B 302 

mRLRing 
3:30 PM 60 902 0.5 

< 0.5 
N/A 

Seismograph not 

triggered 

11.09.18 
288 mRL  

OD face 
3:27 PM 5 902 0.2 

< 0.2 
N/A 

Seismograph not 

triggered 

11.09.18 
289 mRL  

OD face 
3:32 PM 5 902 0.2 

< 0.2 N/A Seismograph 

not triggered 

11.09.18 
290 mRL  

OD face 
3:36 PM 5 902 0.2 

< 0.2 N/A Seismograph not 

triggered 

12.09.18 

K3 370 

mRL drop 

raise 

4:30 PM 35 900 0.5 

< 0.5 
N/A 

Seismograph not 

triggered 

13.09.18 
288 mRL 

sump face 
3:30 PM 5 902 0.5 

< 0.5 
N/A 

Seismograph not 

triggered 

14.09.18 

K3 370 

mRL drop 

raise 

3:30 PM 35 900 0.5 

< 0.5 
N/A 

Seismograph not 

triggered 

15.09.18 
288 mRL 

sump face 
3:30 PM 5 900 0.5 

< 0.5 
N/A 

Seismograph not 

triggered 

16.09.18 
288 mRL 

sump face 
3:30 PM 5 900 0.5 

< 0.5 
N/A 

Seismograph not 

triggered 

17.09.18 
302 mRL 

ring blast 
3:30 PM 45 900 0.2 

< 0.2 
N/A 

Seismograph not 

triggered 

18.09.18 
288 mRL 

sump face 
3:30 PM 5 900 0.5 

< 0.5 
N/A 

Seismograph not 

triggered 

20.09.18 
302 mRL 

ring blast 
3:30 PM 45 900 0.5 

< 0.5 
N/A 

Seismograph not 

triggered 

21.09.18 
390 HD 

face blast 
3:30 PM 5 900 0.5 

< 0.5 
N/A 

Seismograph not 

triggered 

22.09.18 
337 mRL 

ring blast 
4:10 PM 60 900 0.2 0.599 64 Hz 

Seismograph 

triggered 

757



 13 

7.3      Safety precautions while blasting 
 
Following safety precautions need to be taken by Mine Management while planning and 

implementation of a blast: 
 

✓ Charge weight per delay and total explosive charge in a blasting round should be followed 

considering the minimisation of blast vibration within stipulated standards for safety of 

nearfield underground structures, far field underground structures as well as surface 

residential/industrial structures. 

 

✓ Hole deviation measurement should be done to ensure proper toe burden as well as 

collapsing of two holes. As the collapsing of holes may lead to increased charge weight 

per delay. 

 

✓ Special precautions at permanent underground structures viz. shaft/decline, shaft pillars, 

crown pillar etc. should be taken to ensure proper support after blasting. The in-situ 

stresses are redistributed after blasting, which may lead to requirement of additional 

supports to regain rock strength.  
 

✓ Loose rocks should be dressed properly before drilling/charging behind blasted face. 

 

✓ Stope should be scanned after blasting to get actual view of void generated after blasting. 

Precautions should be taken while charging where additional cavity in toe of down-hole 

face have been observed in scan.  

 

8   Rock fragmentation analyses 
 

Fragmentation analysis of the blasted muck pile has been performed using Digital Image 

Analysis Technique. Photograph of fragmented rock has been analyzed by WipFrag software. 

The fragmentation resulted from a blast conducted at 246 mRL N2 western drive is shown in 

Photograph 4. This photograph was analyzed and the output of the analyses has been recorded in 

the forms of number of exposed fragmented blocks, maximum, minimum and mean size of the 

fragmented blocks and sieve analysis as per the requirement i.e. at different percentile size viz. 

D10, D25, D50, D75 & D90. (Percentile sizes: for example, D10 is the ten-percentile, the value for 

which 10% by weight of the sample is finer and 90% coarser). In terms of sieving, D10 is the size 

of sieve opening through which 10% by weight of the sample would pass. The details of Netting 

and contouring of block sizes and fragment size analysis for the blast is depicted in Figures 6 

and Figure 7. The analyses result shows that the size of fragmented rock varies between 2.798 

mm and 435.560 mm. The mean size of the blasted rock is 72.485 mm. The maximum rock 

fragments of 150 mm size are present in blasted muck pile. The sieving analysis shows that 90% 

of the rock sample passes through sieve opening of size 360.947 mm. 
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Photograph 4. Fragmentation resulted at 246 mRL N2 western drive. 

 

 
 

Figure 6. Netting and countering of block sizes of fragments at 246 mRL N2 western drive. 

 

 
 

Figure 7. Histogram and cumulative size curve view of fragmented block sizes at 246 mRL N2 

western drive. 
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9. Blast Optimisation for development faces 

 

Initially, the existing blasts design patterns for development face has been reviewed. The blast 

design patterns used for development face blasting at Baroi mine is shown in Figure 8 and 

Figure 9. The initial analysis reveals that the simultaneous detonation of four holes surrounded 

over 1st centre hole of the cut hole will lead to better results in terms of fragmentation and pull. 

Accordingly, the suggested blast design pattern for development faces of Baroi mine is shown in 

Figure 10. 

 
 

Figure 8. Existing blast design pattern of 5.5m ×5.0 m used at Baroi underground mine, HZL. 
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Figure 9. Existing blast design pattern of 4.2 m ×3.5 m used at Baroi underground mine, HZL. 

 

Figure 10. Recommended blast delay pattern for development faces of  Baroi underground mine,  

      HZL. 
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10.  Review of ring blasting pattern 

 

The delay sequence for production blasts at Baroi underground mine has been suggested. The 

suggestion has been made to keep the delay timing of two holes after firing of first three holes in 

a ring as same. The suggested delay pattern for two rings is shown in Figure 11. The suggested 

pattern will give the blast designer a freedom to choose higher delay between the initial holes. 

However, the vibration level will also be controlled as the blast holes firing at same delay are 

distant and in opposite directions.  

 

 

 

Figure 11. Suggested delay sequence for production blasting at Baroi underground mine.   

 

 

10.1 Drilling and blasting methodology for extraction of narrow vein  
     ore deposits 
 

The possible methodology for excavation of narrow vein ore deposits has been investigated for 

Baroi underground mine. The literature search has been done to explore the methodology 

adopted under global scenario for excavation of such ore deposits. The possible ways of 

excavation of narrow vein deposits has been discussed for longhole stoping method by Stewart 

et al. (2008). Three different methods have been suggested in this paper consisting of – 

staggered/zig-zag, dice 5 and inline method. The inline excavation method would be a best suit 

for the geo-mining condition of Baroi underground mine. The charging pattern and delay -

sequence for excavation of such ore deposits is shown in Figure 12 and Figure 13 respectively. 

The initial blast design has been suggested based on the outcomes of our discussion, which are 

as follows: 
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(1) The blasthole diameter of 64 mm -76 mm should be used for excavation of such deposits. 
 

(2) Single line of blast holes should be drilled along the strike direction of the orebody for 

excavation of such ore deposits. 
 

(3) Toe burden from free face and between two rings should be kept between 1.5 m- 2.5 m 

depending on the rock mass properties of the stope to be excavated. 
 

(4) Blast holes should be placed within the orebody and parallel to the orebody. If the width of 

the orebody is sufficient, the blast hole should be shifted towards footwall. 
 

(5) First hole should be blasted along the slot raise and the consecutive movement of blast 

holes will take place along the strike of the orebody.  
 

(6) Each blast hole should be divided into three different decks, suitable plugging arrangement 

for individual deck will be done. In a particular blast hole, the bottom deck of the hole will 

be blasted first and top deck at the last. The initiation of bottom deck of the second hole 

will start after completion of blast of middle deck and before blast of top deck of first hole. 

The initiation of the blast holes should be carried out using Electronic/Nonel detonators 

with suitable delay timing. 
 

(7)  Differential charging of blast holes should be done to utilize the combined impact of 

explosive energy on rock breakage. 
 

(8) Each explosive deck should be separated by delay interval of 20-80 ms. 
 

(9) The maximum charge weight per delay should be minimized to reduce the nearfield 

vibration in the contact of the orebody. 
 

(10) The blast holes should preferable be charged with low density (ANFO) explosives. 
 

(11) Initially, blast for maximum ten holes in a blasting round should be planned. 
 

 
Figure 12. Position of blast holes for excavation of narrow vein deposits. 
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Figure 13. Arrangement for differential charging of blast holes. 

 

 

11.  Monitoring of velocity of detonation (VOD) of explosives 
 

The performance of explosives depends upon a number of parameters and VOD is one of the 

important parameters. The detonation pressure associated with the reaction zone of a detonating 

explosive is directly proportional to the square of its VOD. It is measured in the C-J plane, 

behind the detonation front, during propagation through the explosive column. The detonation 

pressure (Pd) can be estimated by the following formula. 

 

   ( ) 62
10

2

1 −= VODP ed   

Where,  

Pd = Detonation pressure (MPa) 

e = Density of explosive (kg/m3) 

VOD  = Velocity of detonation (m/s) 

 

Uniform VOD is essentially required throughout the blast holes in harder formations in order to 

produce sufficient detonation pressure to the blast hole walls.  

 

Velocity of detonation (VOD) of explosives which are being used in underground blasting such 

as, Powergel -801 explosives (390 gm of 40 mm dia) of M/s IEL-Orica were recorded on 

27.03.2018 and 17.07.2018. The recorded VOD of the explosive was 4670 m/s and 4798 m/s. 

The trace of recorded in-the-hole VOD of Powergel-801 explosives (390 gm of 40 mm dia.) is 

presented in Figure 14 and Figure 15. 
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Figure 14. In-the-hole VOD trace of Powergel-801 (390 gm of 40 mm dia.) cartridge explosives 

of M/s IEL, Orica recorded on 27.03.2018 at Baroi Mine. 

 

 

 
 

Figure 15. In-the-hole VOD trace of Powergel-801 (390 gm of 40 mm dia.) cartridge explosives  

of M/s IEL, Orica recorded at 220mRL South on 17.07.2018. 
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12.  Quality test of delay detonator 
 

12.1 Quality test of NONEL delay detonators during 1st visit 

 

The qualities of Nonel delay detonators of M/s Indian Explosive Private Limited (IEPL), Orica 

used to initiate the explosives at Production as well as development face of the mine, has been 

recorded with the help of Blaster Ranger II, High Speed Color Video camera. Tests were 

performed for 3 sets of Nonel delay detonators from 1 to 20 numbers used at production face as 

well as 3 sets of alternate delay detonators i.e 1,3,5,7,9,11and 13-20 numbers, used at 

development face. View of NONEL delay detonators connection arrangements for delay 

scattering test is depicted in Photograph 5. After analysis of the video data, it was found that the 

sequence of detonations is in order for all the delay detonator but high scattering upto (-)75% is 

observed for delay detonator used at production face and up to (-) 38% for development face 

detonators.  Photograph 6 depicts the analysis of actual firing time from video data for delay 

numbers 1 to 5 with the help of ProAnalyst software. The observed firing sequence of the 

NONEL detonators for production face and development face are presented in Table 5 and 

Table 6 respectively. The graphical presentation of the design firing vs actual firing time of 

Nonel delay detonators (1 to 20 delay numbers) used at production faces and Nonel delay 

detonator (1,3,5,7,9,11and 13-20 numbers) used at development face of Zawar group of mine is 

depicted in Figure 16 and Figure 17 respectively. 

 

The scattering percentage should be restricted to maximum 10% up to 10 no. delay and 

thereafter it should be within 5 %. 

 

 
 

Photograph 5. View of NONEL delay detonators (3 sets of delay number 1-5) connection for  

  delay detonator scattering test. 
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Photograph 6. Analysis of actual firing time from video data with the help of Pro-Analyst  

            software for 1 to 5 numbers delay detonators. 

 

Table 5. Analyzed firing time of the NONEL delay detonators 1 to 20 numbers (3 sets) used at  

   Production blast face of Zawar group of mines tested during 1st visit. 

 

Delay No. Design delay timing 
Actual Firing 

timing Scattering % of scattering 

 (ms) (ms) (ms)  
1 17 24 7 41.2 

1 17 24 7 41.2 

1 17 28 11 64.7 

2 65 56 -9 -13.8 

2 65 56 -9 -13.8 

2 65 60 -5 -7.7 

3 100 72 -28 -28 

3 100 72 -28 -28 

3 100 76 -24 -24 

4 150 100 -50 -33.3 

4 150 100 -50 -33.3 

4 150 100 -50 -33.3 

5 200 120 -80 -40 

5 200 124 -76 -38 

5 200 108 -92 -46 

6 250 148 -102 -40.8 

6 250 148 -102 -40.8 

6 250 148 -102 -40.8 
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7 300 172 -128 -42.7 

7 300 172 -128 -42.7 

7 300 168 -132 -44 

8 350 196 -154 -44 

8 350 208 -142 -40.6 

8 350 208 -142 -40.6 

9 400 244 -156 -39 

9 400 248 -152 -38 

9 400 252 -148 -37 

10 600 304 -296 -49.3 

10 600 304 -296 -49.3 

10 600 304 -296 -49.3 

11 800 348 -452 -56.5 

11 800 336 -464 -58 

11 800 328 -472 -59 

12 1000 408 -592 -59 

12 1000 400 -600 -59 

12 1000 404 -596 60 

13 1400 472 -928 -66.3 

13 1400 468 -932 -66.6 

13 1400 464 -936 -66.9 

14 1800 508 -1292 -71.8 

14 1800 504 -1296 -72 

14 1800 488 -1312 -72.9 

15 2400 584 -1816 -75.7 

15 2400 584 -1816 -75.7 

15 2400 600 -1800 -75 

16 3000 988 -2012 -67.1 

16 3000 1008 -1992 -66.4 

16 3000 1012 -1988 -66.3 

17 3600 1444 -2156 -59.9 

17 3600 1448 -2152 -59.8 

17 3600 1472 -2128 -59.1 

18 4200 1848 -2352 -56 

18 4200 1792 -2408 -57.3 

18 4200 1788 -2412 -57.4 

19 4800 2432 -2368 -49.3 

19 4800 2456 -2344 -48.8 

19 4800 2456 -2344 -48.8 

20 5400 3264 -2136 -39.6 

20 5400 3196 -2204 -40.8 

20 5400 3176 -2224 -41.2 
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Table 6. Analyzed firing time of the NONEL delay detonators 1,3,5,7,9,11 and 13 to 20 numbers  

   (3 sets) used at development blast face at Zawar group of mines tested during 1st visit. 

 

Delay no delay timing Actual firing time Scattering % of scattering 

 (ms) (ms) (ms)  
1(5m) 17 24 7 41.18 

1(5m) 17 24 7 41.18 

1(5m) 17 24 7 41.18 

3(5m) 100 92 -8 -8 

3(5m) 100 100 0 0 

3(5m) 100 100 0 0 

5(5m) 200 212 12 6 

5(5m) 200 204 4 2 

5(5m) 200 208 8 4 

7(5m) 300 304 4 1.33 

7(5m) 300 288 -12 -4 

7(5m) 300 304 4 1.33 

9(5m) 400 408 8 2 

9(5m) 400 400 0 0 

9(5m) 400 404 4 1 

11(5m) 800 496 -304 -38 

11(5m) 800 492 -308 -38.5 

11(5m) 800 496 -304 -38 

13(5m) 1400 976 -424 -30.29 

13(5m) 1400 964 -436 -31.14 

13(5m) 1400 980 -420 -30.29 

14(5m) 1800 1432 -368 -20.44 

14(5m) 1800 1428 -372 -20.67 

14(5m) 1800 1416 -384 -21.33 

15(5m) 2400 1804 -596 -24.83 

15(5m) 2400 1788 -612 -25.5 

15(5m) 2400 1824 -576 -24 

16(5m) 3000 2304 -696 -23.2 

16(5m) 3000 2288 -712 -23.73 

16(5m) 3000 2336 -664 -22.13 

17(5m) 3600 2968 -632 -17.56 

17(5m) 3600 2880 -720 -20 

17(5m) 3600 3032 -568 -15.78 

18(5m) 4200 3660 -540 -12.86 

18(5m) 4200 3728 -472 -11.24 

18(5m) 4200 3668 -532 -12.67 

19(5m) 4800 4556 -244 -5.08 

19(5m) 4800 4564 -236 -4.92 

19(5m) 4800 4568 -232 -4.83 

20(5m) 5400 5332 -68 -1.26 

20(5m) 5400 5300 -100 -1.85 

20(5m) 5400 5404 4 0.07 
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Figure 16. Graphical presentation of the design firing vs actual firing time of Nonel delay 

detonators (1 to 20 numbers) used at Production blast face at Zawar group of mines 

tested during 1st visit.    

 

 

Figure 17. Graphical presentation of the design firing vs actual firing time of Nonel delay   

detonators used at development blast face at Zawar group of mines tested during 1st 

visit.   
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12.2 Quality test of NONEL delay detonators during 6th visit 
 

The qualities of Nonel delay detonators of M/s Indian Explosive Private Limited (IEPL), Orica 

used to initiate the explosives at Production as well as development face of the mine, were again 

tested during 6th visit to the mine. The results of the scattering test for NONEL delay detonators 

used at production and development faces of the mine is shown in Table 7 and Table 8 

respectively. The graphical representation of the scattering results is shown in Figure 18 and 

Figure 19. The analysis of the scattering test reveals that the maximum scattering in NONEL 

delay detonators used at production blast faces is 9.3 %. The maximum scattering in the NONEL 

delay detonators used at development blast faces is 12 %. The result of scattering is acceptable.   

 

Table 7. Analyzed firing time of the NONEL delay detonators used at production blast face of  

    Zawar group of mines tested during 6th visit. 
 

Delay No. Defined Delay time Recorded delay time Scattering % scattering 

1 25 26 1 4.0 

1 25 24 -1 -4.0 

1 25 24 -1 -4.0 

2 50 46 -4 -8.0 

2 50 46 -4 -8.0 

2 50 46 -4 -8.0 

3 75 80 5 6.7 

3 75 76 1 1.3 

3 75 82 7 9.3 

4 100 94 -6 -6.0 

4 100 92 -8 -8.0 

4 100 92 -8 -8.0 

5 125 132 7 5.6 

5 125 128 3 2.4 

5 125 130 5 4.0 

6 150 152 2 1.3 

6 150 148 -2 -1.3 

6 150 150 0 0.0 

7 175 178 3 1.7 

7 175 178 3 1.7 

7 175 174 -1 -0.6 

8 200 198 -2 -1.0 

8 200 200 0 0.0 

8 200 194 -6 -3.0 

9 250 252 2 0.8 

9 250 254 4 1.6 

9 250 252 2 0.8 

10 300 272 -28 -9.3 

10 300 272 -28 -9.3 

10 300 278 -22 -7.3 

11 350 356 6 1.7 

11 350 356 6 1.7 
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11 350 364 14 4.0 

12 400 382 -18 -4.5 

12 400 388 -12 -3.0 

12 400 410 10 2.5 

13 450 452 2 0.4 

13 450 460 10 2.2 

13 450 440 -10 -2.2 

14 500 476 -24 -4.8 

14 500 486 -14 -2.8 

14 500 484 -16 -3.2 

15 600 634 34 5.7 

15 600 594 -6 -1.0 

15 600 630 30 5.0 

16 1000 1024 24 2.4 

16 1000 1008 8 0.8 

16 1000 1008 8 0.8 

17 1400 1396 -4 -0.3 

17 1400 1412 12 0.9 

17 1400 1412 12 0.9 

18 1800 1844 44 2.4 

18 1800 1892 92 5.1 

18 1800 1860 60 3.3 

19 2400 2376 -24 -1.0 

19 2400 2384 -16 -0.7 

19 2400 2328 -72 -3.0 

20 3000 2920 -80 -2.7 

20 3000 2972 -28 -0.9 

20 3000 2948 -52 -1.7 

 

Table 8. Analyzed firing time of the NONEL delay detonators used at development blast face  

     of Zawar group of mines tested during 6th visit. 

 

Delay No. 
Designed delay timing 
(ms) 

Actual firing time 
(ms) 

Scattering 
(ms) 

%  of 
scattering  

1 25 26 1 4.0 

1 25 28 3 12.0 

1 25 26 1 4.0 

3 100 100 0 0.0 

3 100 96 -4 -4.0 

3 100 100 0 0.0 

5 200 198 -2 -1.0 

5 200 204 4 2.0 

5 200 200 0 0.0 

7 300 298 -2 -0.7 

7 300 296 -4 -1.3 

7 300 298 -2 -0.7 

9 400 372 -28 -7.0 

9 400 376 -24 -6.0 
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9 400 378 -22 -5.5 

11 500 502 2 0.4 

11 500 496 -4 -0.8 

11 500 500 0 0.0 

13 1000 968 -32 -3.2 

13 1000 976 -24 -2.4 

13 1000 992 -8 -0.8 

14 1400 1364 -36 -2.6 

14 1400 1350 -50 -3.6 

14 1400 1346 -54 -3.9 

15 1800 1752 -48 -2.7 

15 1800 1752 -48 -2.7 

15 1800 1766 -34 -1.9 

16 2400 2368 -32 -1.3 

16 2400 2430 30 1.3 

16 2400 2356 -44 -1.8 

17 3000 2996 -4 -0.1 

17 3000 2940 -60 -2.0 

17 3000 2972 -28 -0.9 

18 3800 3776 -24 -0.6 

18 3800 3740 -60 -1.6 

18 3800 3880 80 2.1 

19 4600 4492 -108 -2.3 

19 4600 4584 -16 -0.3 

19 4600 4636 36 0.8 

20 5500 5296 -204 -3.7 

20 5500 5252 -248 -4.5 

20 5500 5328 -172 -3.1 

  

 
 

Figure 18.  Graphical presentation of the design firing vs actual firing time of Nonel delay deto- 

nators used at production blast face of Zawar group of mines tested during 6th visit.   
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Figure 19. Graphical presentation of the design firing vs actual firing time of Nonel delay deton-     

   tors used at development blast faces of Zawar group of mines tested during 6th  visit. 

 

13. Conclusions and recommendations 
 

❖ Altogether, 16 blasts were conducted at different development and production blast faces of 

the mine. The blast vibrations were monitored around different underground structures 

located in the proximity of the blasting face. Most of the vibration were recorded at near 

field distances from the blast face.  
 

❖ The number of holes detonated in a blast round varied from 10 to 33. The total explosives 

weight detonated in a blast round were varied from 300 to 983 kg. The maximum explosives 

weight per delay varied between 25 to 134 kg. The hole diameter of 89 mm and 152 mm 

were used for blast holes and uncharged reamer holes of the production blast faces. The hole 

diameter of 45 mm were used in all the development blast faces. Blast holes were charged 

with site mixed emulsion explosives and emulsion cartridge explosives. Electronic and 

NONEL initiation system was used for initiation of charged holes. The production blast was 

conducted by downhole as well as uphole charging and blasting fashion.   

 

❖ Maximum level of ground vibration recorded from experimental trial was 74.07 mm/s at 

peak dominant frequency of 105.4 Hz. The vibration was recorded at a radial distance of 40 

m from the K3a 448 mRL R1, R2 production blast face for blast conducted on 15.03.2019. 

The blast was conducted for 33 numbers of hole. The total explosive charge of 983 kg was 

fired in this blast keeping explosive weight per delay of 105 kg.  
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❖ The statistical predictor equation has been developed for the safety of underground 

structures while underground blasting. The Ground vibrations data recorded were grouped 

together for this purpose. The data recorded by mine management has also been taken 

together with the data generated during the four visits under this study. 

 

❖ The maximum explosive charge weight per delay and total explosive charge for the mine has 

been computed considering different vibration limits based on RMR values of the roof rock. 

The suggested MCPD and total charge is given in Annexure of the report. The suggested 

charging pattern should be followed for day-to-day blasting at the mine with the aim to 

safeguard nearby underground structures. 
 

❖ The frequencies of the recorded vibration were more than 22 Hz in all the blasting rounds. 

The most common recorded frequency ranges between 50 Hz and 150 Hz. The maximum 

recorded frequency was 248.4 Hz. 
 

❖ The fragmentation output from the blast has been assessed. The analyses result shows that 

the size of fragmented rock varies between 2.798mm and 435.560mm. The mean size of the 

blasted rock is 72.485 mm. The maximum rock fragments of 150 mm size are present in 

blasted muck pile. The sieving analysis shows that 90% of the rock sample passes through 

sieve opening of size 360.947 mm. The output fragment size is excellent as per the loading 

requirement of excavators.  

 

❖ The existing drilling pattern for the face blast at the mine has been reviewed. The firing 

pattern has been suggested for day-to-day face blasting at the mine.  

 

❖ The ring blasting pattern has been suggested for day-to-day blasting at the mine. The blast 

design has also been suggested for excavation of narrow vein ore deposits of the mine.  

 

❖ The in-the-hole velocity of detonation (VOD) of Powergel-801 cartridge explosives (390 gm 

of 40 mm dia.) of M/s IEPL-Orica was recorded at underground production blast face of 

Baroi UG Mine on 27.03.2018. The recorded VOD is 4670 m/s. The Velocity of detonation 

(VOD) of cartridge explosives (390 gm of 40 mm dia.) used at development faces of the 

mine was also recorded on 17.07.2018. The explosive belongs to M/s IEPL Orica. The 

recorded magnitude of VOD is 4798 m/s.   

 

❖ The scattering tests of NONEL delay detonators were performed during 1st and 6th visits to 

the mine. The tests were conducted using High speed video camera. The test result reveals 

that the delay timing of the detonators is within acceptable limit for the test conducted during 

6th visit.  

 
❖ The scattering percentage should be restricted to maximum 10 % up to 10 no. delay and 

thereafter it should be within 5 % to get the optimum results from the blast. 
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❖ Selection of delay should be based on the face condition and actual availability of hole depth 

on the site. Proper information about delay timings of different delay numbers in case of 

NONEL initiation shall be well informed to the entire blasting concern engineer. 

 
❖ It is recommended to maintain delay interval of at least 12-20 ms/m of burden. It is further 

recommended to use a minimum delay of 40 ms between the holes. 

 

❖ More delay interval towards hanging wall side (at an interval of 60ms) and lesser delay 

interval towards footwall (at an interval of 40ms) should be given to minimise the dilution of 

ore with optimal fragmentation. 

 

❖ Larger delay timing should be given in the last (boundary) holes of a ring and it should be 

increased by 50 to 80% for minimisation of ore dilution. 

 

❖ The delay timing of 300 to 500 ms should be maintained between the rings. The subsequent 

increment in the delay intervals should be given in the consecutive rings for multi-ring 

blasting. 

 

❖ Bottom portion of the hole must be charged with primer emulsion cartridges only to address 

the issues of ledge formation. 

 

❖ Two additional blast holes at boundaries should be kept uncharged for minimising hanging 

wall and foot wall damages. These holes should be drilled as along the contact of the 

orebody or within 30 cm from the outer boundary of ore body and kept uncharged in order to 

reduce dilution. 

 

❖ The optimum quantity of booster should be used in the blast holes. The quantity of 

emulsion/PETN cast booster should be 0.16% to 0.2% of the column charge and quantity of 

primer emulsion cartridges of appropriate diameter should be 15% - 25% of the explosive 

charge in the blast hole. Accordingly, the ANFO percentage will be of 75 % -85 %. 

 

❖ Emulsion booster should be preferred in place of PETN cast booster from the safety point of 

view at the places where there is problem of misfire and chances of ignition of the misfired 

cast booster while loading & transportation. 
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Table A2. Computed explosive weight per delay at various radial distances for different permissible 

level of vibration based on RMR of roof rock at Baroi underground Mine, HZL. 

 

Radial 

distance 

[m] 

Computed Maximum explosive weight per delay for different values of PPV for 

the safety of underground structure 

[kg] 

70 mm/s 

[For RMR 40] 

85 mm/s 

[For RMR 45] 

100 mm/s 

[For RMR 50] 

110 mm/s 

[For RMR 55] 

120 mm/s 

[For RMR ≥  60] 

30 43 56 69 78 87 

40 77 99 122 138 155 

50 120 154 191 216 242 

60 172 222 274 311 348 

70 235 302 374 423 474 

80 307 395 488 553 619 

90 388 500 618 699 783 

100 479 617 762 863 967 

125 748 964 1191 1349 1511 

150 1078 1388 1716 1943 2176 

200 1916 2468 3050 3453 3868 

 

 

Table A3. Predicted peak particle velocity levels for various distance taking explosive weight      

Per delay of 40, 60, 80, 100, 125 & 150 kg for blasting at Baroi underground mine. 

 

Distance 

from the 

blast face 

[m] 

Predicted peak particle velocity levels for different explosive weight per delay 

for the safety of underground structure 

[mm/s] 

40 kg 60 kg 80 kg 100 kg 125 kg 150 kg 

30 66.1 90.2 112.5 133.5 158.4 182.2 

40 42.5 58.0 72.4 85.9 101.9 117.2 

50 30.2 41.2 51.4 61.0 72.4 83.2 

60 22.8 31.2 38.8 46.1 54.7 62.9 

70 18.0 24.6 30.7 36.4 43.2 49.7 

80 14.7 20.0 25.0 29.6 35.2 40.5 

90 12.3 16.7 20.9 24.7 29.4 33.8 

100 10.4 14.2 17.7 21.1 25.0 28.7 

125 7.4 10.1 12.6 15.0 17.7 20.4 

150 5.6 7.6 9.5 11.3 13.4 15.4 

200 3.6 4.9 6.1 7.3 8.6 9.9 
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Table A4. Computed total explosive weight in a round at various radial distances for different 

Permissible level of vibration based on the RMR of roof rock at Baroi underground 

Mine. 
 

Radial 

distance 

 

[m] 

Computed total explosive weight in a blasting round for different values of PPV 

for the safety of underground structure 

[kg] 

70 mm/s 

[For RMR 40] 

85 mm/s 

[For RMR 45] 

100 mm/s 

[For RMR 50] 

110 mm/s 

[For RMR 55] 

120 mm/s 

[For RMR ≥  60] 

30 318 401 487 545 605 

40 566 713 865 969 1075 

50 884 1114 1352 1515 1680 

60 1273 1604 1947 2181 2420 

70 1732 2184 2650 2969 3294 

80 2263 2852 3462 3878 4302 

90 2864 3610 4381 4908 5444 

100 3536 4456 5409 6059 6722 

125 5524 6963 8451 9468 10502 

150 7955 10026 12170 13634 15123 

200 14142 17825 21635 24237 26886 
 

 

Table A5. Predicted peak particle velocity levels for various distance taking total explosive charge 

in a blasting round 500, 1000, 1500, 2000, 3000 and 4000 kg for blasting at Baroi 

underground Mine. 

 

Distance 

from the 

blast face 

[m] 

Predicted peak particle velocity levels for different explosive weight per delay 

for the safety of underground structure 

[mm/s] 

500 kg 1000 kg 1500 kg 2000 kg 3000 kg 4000 kg 

30 102.3 182.9 257.1 327.3 459.9 585.4 

40 63.1 112.9 158.6 202.0 283.8 361.3 

50 43.4 77.6 109.1 138.9 195.2 248.4 

60 32.0 57.2 80.3 102.3 143.7 182.9 

70 24.7 44.1 62.0 79.0 111.0 141.3 

80 19.7 35.3 49.6 63.1 88.7 112.9 

90 16.2 29.0 40.7 51.8 72.8 92.7 

100 13.6 24.3 34.1 43.4 61.0 77.6 

125 9.3 16.7 23.4 29.8 41.9 53.4 

150 6.9 12.3 17.3 22.0 30.9 39.3 

200 4.2 7.6 10.7 13.6 19.1 24.3 
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Table A6.   Recommended explosives weight per delay and total explosives to be detonated   in a 

round at Baroi underground Mine at varying distances from the houses/structures in 

the village considering 5mm/s, 10 mm/s and 15 mm/s as threshold limits of vibration 

for the safety of surface houses/structures. 
 

Radial Distance 

of houses/ 

structure from  

the blast face 

 

[m] 

Recommended explosives weight 

per delay considering 5 mm/s,     

10 mm/s and 15 mm/s as 

threshold levels of vibration 

[kg] 

Total explosives to be detonated 

in a blasting round considering   

5 mm/s, 10 mm/s and 15 mm/s as 

threshold levels of vibration 

[kg] 

5 mm/s 10 mm/s 15 mm/s 5 mm/s 10 mm/s 15 mm/s 

200 61 152 257 609 1391 2255 

225 78 192 325 770 1760 2854 

250 96 237 402 951 2173 3523 

275 116 286 486 1151 2629 4263 

300 138 341 578 1370 3129 5074 

325 162 400 679 1608 3673 5954 

350 188 464 787 1864 4259 6906 

375 216 533 904 2140 4889 7928 

400 246 606 1028 2435 5563 9020 

425 277 684 1161 2749 6280 10183 

450 311 767 1302 3082 7041 11416 

475 346 855 1450 3434 7845 12719 

500 384 947 1607 3805 8692 14093 

550 464 1146 1944 4604 10518 17053 

600 552 1364 2314 5479 12517 20295 

650 648 1601 2716 6430 14690 23818 

700 752 1856 3149 7458 17037 27623 

750 863 2131 3615 8561 19558 31710 

800 982 2425 4113 9740 22252 36079 
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EXECUTIVE SUMMARY 
 

This report relates to the study conducted by CSIR-Central Institute of Mining and Fuel 

Research, Dhanbad on blast optimization study at development faces as well as at production 

blast (slot/ring) faces for safe and efficient exploitation of minerals at Zawarmala underground 

mine. The methodology adopted to reach at the recommendations under this study includes the 

experimental trials, instrumentation, data monitoring, and data analysis. The results of the 

study and recommendations, made thereof with the important observations and methodology, 

are summarised below:  
 

❖ The major objectives of the study were suggesting blast design parameters to prohibit 

damages around important underground structures, review of development face, production 

face blast pattern and qualitative assessments of explosives and its accessories. These 

objectives were achieved by experimental trials at the mine, generation of data for 

development of blast vibration predictors, and data analysis etc. The blast designs to 

address the major concerns has been suggested in the report on the basis of results of the 

data analysis and experimental trials. The experimental trials were carried out during the 

six visits to the mine. 
 

❖ Altogether, 19 blast data gathered during the field study at the mine has been analysed. The 

blast vibrations were monitored around different underground structures located in the 

proximity of the blasting face. Most of the vibration were recorded at near field distances 

from the blast face.  
 

❖ For development face blast, the number of holes detonated in a blast round varied from 33 

to 52. The total explosives weight detonated in a blast round were varied from 175 to 190 

kg. The maximum explosives weight per delay varied between 20 to 30 kg. The hole 

diameter of 45 mm were used in all the development blast faces. Blast holes were charged 

with emulsion cartridge explosives. Non-electric detonators (NONEL) was used for 

initiation of charged holes. 
 

❖ Maximum level of ground vibration recorded from development face blast during 

experimental trial was 25.28 mm/s at peak dominant frequency of 39.81 Hz. The vibration 

was recorded at a distance of 50 m from the blast face 394 mRL development face on 

21.07.2019. The location of seismograph was at the same level of the blast face. The blast 

was conducted for 50 numbers of hole. The total explosive charge of 175 kg was fired in 

this blast keeping explosive weight per delay of 20 kg.  
 

❖ For production blast, the number of holes detonated in a blast round varied from 7 to 30. 

The total explosives weight detonated in a blast round were varied from 140 to 1200 kg. 

The maximum explosives weight per delay varied between 55 to 125 kg. The hole diameter 

of 70 mm, 102 mm and 115 mm were used for blast holes and uncharged reamer holes of 

the production blast faces. Blast holes were charged with emulsion cartridge explosives and 

Ammonium Nitrate Fuel Oil (ANFO) explosives. Electronic and NONEL initiation system 

was used for initiation of charged holes. The production blast was conducted by downhole 

as well as up hole charging and blasting fashion. 
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 2 

❖ Maximum level of ground vibration recorded from production blast during experimental 

trial was 48.28 mm/s at peak dominant frequency of 107.6 Hz. The vibration was recorded 

at a radial distance of 80 m from the -30 mRL Slot raise production blast conducted on 

21.01.2019. The blast was conducted for 8 numbers of hole. The total explosive charge of 

400 kg was fired in this blast keeping explosive weight per delay of 60 kg. The magnitude 

of vibration recorded at a radial distance of 100 m from the same blast was 25.92 mm/s 

having peak dominant frequency of 175.1 Hz. The trend shows very fast dampening of the 

blast vibration wave. 
 

❖ The statistical predictor equation has been developed for the safety of underground 

structures while underground blasting. The Ground vibrations data recorded were grouped 

together for this purpose.  
 

❖ The maximum explosive charge weight per delay and total explosive charge for the mine 

has been computed considering different vibration limits based on RMR values of the roof 

rock. The suggested MCPD and total charge is given in Annexure of the report. The 

suggested charging pattern should be followed for day-to-day blasting at the mine with the 

aim to safeguard nearby underground structures. 
 

❖ The frequencies of the recorded vibration were more than 20.38 Hz in all the blasting 

rounds. The most common recorded frequency ranges between 50 Hz and 150 Hz. The 

maximum recorded frequency was 237.6 Hz. 
 

❖ The existing drilling pattern for the face blast at the mine has been reviewed. The suggested 

firing pattern have focused on increasing the impact of explosive energy in the cut portion. 

It has been suggested to take all the initial four cut holes at the same delay to enhance the 

pull with cumulative impact of the explosive energy. The minimum distribution of the 

energy has been done in the cut holes using this principle. However, the over-break control 

in the periphery holes demands the explosive energy distribution in the blast holes of the 

periphery portion. Accordingly, the focus was to reduce the total number of blast holes 

firing simultaneously in the periphery portion. The maximum number of blast holes to be 

fired simultaneously from the blast design is 8.  
 

❖ The the optimum burden for different blast hole diameter used at the mine has been 

computed using the empirical formulae suggested by Rustan. The differential charging 

pattern has been suggested to reduce the over-break. The delay sequence for day-to-day 

blasting at the production blast faces of the mine has been suggested.  
 

❖ The in-the-hole velocity of detonation (VOD) of Powergel 2 cartridge explosives (2.08 kg 

of 54 mm dia) of M/s IEPL-Orica was recorded at underground production blast face of 

Zawarmala Underground Mines. The recorded VOD is 4780 m/s.  
 

❖ The scattering tests of NONEL delay detonators were performed during 1st and 6th visits to 

the mine. The tests were conducted using High speed video camera. The test result reveals 

that the delay timing of the detonators is within acceptable limit for the test conducted 

during 6th visit.  
 

❖ The scattering percentage should be restricted to maximum 10% up to 10 no. delay and 

thereafter it should be within 5% to get the optimum results from the blast. 
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1.  Introduction 
 

M/s Hindustan Zinc Limited entrusted CSIR-Central Institute of Mining and Fuel Research, 

Dhanbad PO No.: 2000046826/5100022254 dated 13.01.2018 for conducting blast 

optimization study at development faces as well as at production blast (slot/ring) faces for safe 

and efficient exploitation of minerals at Zawar group of mines. 

 

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

Six visits to the mine during March 26-31, 2018; July 13-21, 2018; September 25 – October 

05, 2018; January 16 – February 01, 2019; July 16-27, 2019 and January 20 - 30, 2020. 

Methodology of blast design optimization was discussed with HZL officials. Near field blast 

induced vibration were measured by placement of seismographs for trial blasts of development 

and production faces. Qualitative assessment of explosive and its accessories were performed 

by Velocity of detonation (VOD) and scattering tests. 

 

Based on the discussion with mine management, the major objectives of the study were as 

follows: 

 

1. Development of nearfield blast vibration predictor and suggestion on blast design 

parameters to prohibit damages of underground structures. 

2. Review of blasting pattern for excavation of development faces. 

3. Review of blasting pattern followed for production blast faces of the mine. 

4. Qualitative assessments of explosive and its accessories. 

 

The above objectives were achieved by experimental trials at the mine. The statistical predictor 

equation has been developed on the basis of recorded vibration data. The data was gathered 

during the visits to the mine. The data gathered by the mine management were also taken 

together with the data from the experimental trial for the statistical analysis. The charging 

parameters for the blast at different distances from the underground structures has been 

suggested on the basis of the predictor. The necessary instrumentation was carried out during 

field visits for the assessment of explosive and its accessories.  

 

2.  Location and geology 
 
The region is one of the significant parts of the Aravalli Supergroup which have been deposited 

in a Paleoproterozoic rift setting. The Archean metamorphic sequences of the Banded Gneissic 

Complex form the basement of Aravalli Supergroup. The area in and around Udaipur 

constitutes the type area for Aravalli Supergroup. The economically noteworthy lower part of 

Aravalli Supergroup is best exposed in the vicinity of Zawar region. This area incorporates four 

separate Pb-Zn deposits namely, Balaria, Baroi, Mochia, Zawarmala. The mineralization in this 

region have been found to be around 1700 Ma old as evident from Pb-Pb model age. Further, 

the major lithologies of this region are dolomite (with varieties), phyllites, quartzite and 

conglomerates. The rocks of this area are steeply dipping and are in the form of ridge and 
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valley topography. The ridges are of quartzite and dolomite whereas intervening basin 

comprises of different categories of slate and phyllites. The rocks of this region have 

undergone three main phases of deformation and have undergone metamorphism up to 

greenschist facies. The mineralization has taken place in the form of fine bedding in 

carbonaceous phyllite lithologies and as structurally controlled, epigenetic form in different 

varieties of dolomites. The geological map of the mine is shown in Figure 1.  

 

 
Figure 1. Geological map of Zawar Group of mines, HZL, Rajasthan  
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3. Instrumentations   
 
Blast induced vibrations were monitored by seismographs namely MiniMate Plus and 

MiniMate DS-077 (Made in Canada by M/s Instantel Inc.). The MiniMate plus is an eight/four 

channel seismograph provided with two/one tri-axial transducer for monitoring vibration (in 

mm/s) and two/one channel for monitoring air over-pressure/noise in dB(L) or Pa. MiniMate 

DS-077 is a four channel seismograph provided with one tri-axial transducer for vibration 

monitoring (in mm/s) and one channel for monitoring of air over-pressure/noise in dB(L) or Pa. 

All the seismographs record vibration in three directions i.e. Longitudinal (L), Vertical (V) and 

Transverse (T). They also record peak frequency of vibration and compute the peak vector sum 

of the vibration. 

 

The in-the-hole VOD of the explosives was recorded with the help of VOD-Mate of M/s 

Instantel Inc., Canada.  

 

Blaster’s Ranger II™ high speed digital video camera (made in Canada by M/s MREL Group 

of Companies Limited) was used for scattering tests of delay detonators. 

  

4.  Experimental blast details  
 

Altogether, 19 blast data gathered during the field study at the mine has been analysed. The 

data are from blast conducted at different development and production blast faces of the mine. 

The blast vibrations were monitored around different underground structures located in the 

proximity of the blasting face. Most of the vibration were recorded at near field distances from 

the blast face. For development face blast, the number of holes detonated in a blast round 

varied from 33 to 52. The total explosives weight detonated in a blast round were varied from 

175 to 190 kg. The maximum explosives weight per delay varied between 20 to 30 kg. The 

hole diameter of 45 mm were used in all the development blast faces. Blast holes were charged 

with emulsion cartridge explosives. Non-electric detonators (NONEL) was used for initiation 

of charged holes.  

 

For production blast, the number of holes detonated in a blast round varied from 7 to 30. The 

total explosives weight detonated in a blast round were varied from 140 to 1200 kg. The 

maximum explosives weight per delay varied between 55 to 125 kg. The hole diameter of 70 

mm, 102 mm and 115 mm were used for blast holes and uncharged reamer holes of the 

production blast faces. Blast holes were charged with emulsion cartridge explosives and 

Ammonium Nitrate Fuel Oil (ANFO) explosives. Electronic and NONEL initiation system was 

used for initiation of charged holes. The production blast was conducted by downhole as well 

as uphole charging and blasting fashion. 

 

The blast induced ground vibration was recorded at different underground locations by 

placement of seismographs. A view of monitoring of blast vibration is shown in Photograph 1. 
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Maximum level of ground vibration recorded from development face blast during experimental 

trial was 25.28 mm/s at peak dominant frequency of 39.81 Hz. The vibration was recorded at a 

distance of 50 m from the blast face 394 mRL development face on 21.07.2019. The location 

of seismograph was at the same level of the blast face. The blast was conducted for 50 numbers 

of hole. The total explosive charge of 175 kg was fired in this blast keeping explosive weight 

per delay of 20 kg.  

 

Maximum level of ground vibration recorded from production blast during experimental trial 

was 48.28 mm/s at peak dominant frequency of 107.6 Hz. The vibration was recorded at a 

radial distance of 80 m from the -30 mRL Slot raise production blast conducted on 21.01.2019. 

The blast was conducted for 8 numbers of hole. The total explosive charge of 400 kg was fired 

in this blast keeping explosive weight per delay of 60 kg. The magnitude of vibration recorded 

at a radial distance of 100 m from the same blast was 25.92 mm/s having peak dominant 

frequency of 175.1 Hz. The trend shows very fast dampening of the blast vibration wave. 

 

The blast induced ground vibration was also recorded for the blast of a drop raise conducted on 

01.01.2019. The magnitude of vibration recorded at a distance of 30 m from the blast face was 

86.2 mm/s at peak dominant frequency of 22 Hz. 

 

 
 

Photograph 1. View of the monitoring of blast induced vibration at different locations of  

            Zawarmala Mine, HZL. 

 

5.  Analyses of recorded vibration data 

 

Ground vibrations data recorded were grouped together for statistical analysis. The data taken 

from the mine management has also been taken together with the data generated during the 

experimental trials for the analysis. Analysis was performed based on vibration data recorded 

at different underground locations due to underground blasting and the empirical relationship 

has been established correlating the maximum explosive weight per delay (Qmax in kg), 

distance of vibration measuring transducers from the blasting face (R in m) and recorded peak 

particle velocity (v in mm/s). The generalised established equation combining all the 

underground vibration data for Zawarmala underground Mine is: 
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v = 650.63 × (
R

√Qmax
)

−1.563

………………. Equation 1 

 

Correlation co-efficient (R) = 83.90 % 

Where, v = Peak particle velocity (mm/s) 

  R = Distance between vibration monitoring point and blasting face (m) 

  Qmax = Maximum explosive weight per delay (kg) 

 

The above equation is site specific and applicable only for predicting vibrations at underground 

locations of Zawarmala underground Mine. It may be used to compute the maximum 

explosives weight to be detonated in a delay for distances of concerned in the mine. The 

regression plots of vibration data recorded at their respective scaled distances is shown in 

Figure 2. 

 

 
 

Figure 2. Regression plot of recorded PPV at different underground locations with their     

respective scaled distances for Zawarmala underground Mine.  

 

5.1 Frequency of blast vibration 

 

The frequency of blast induced vibration wave is mainly controlled by geological conditions of 

transmitting media and meagrely by delay arrangements. There are geological forms and 

structures that are favourable for formation of low frequency waves. The frequencies of the 

recorded vibration were more than 20.38 Hz in all the blasting rounds. The most common 

recorded frequency ranges between 50 Hz and 150 Hz. The maximum recorded frequency was 

237.6 Hz. The dominant peak frequencies recorded at various radial distances are shown in 

Figure 3.  
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Figure 3. Plot of recorded dominant peak frequency of vibration at various radial distances in  

               Zawarmala underground Mine. 

 

5.2  Waveform analysis of blast 

 
The analysis of recorded waveform from different blasts has been carried out to know the blast 

vibration propagation characteristic under the respective charging conditions. Blast wave 

signature recorded for blast conducted at 418 mRL production blast on 20.07.2019 is shown in 

Figure 4. The waveform was recorded at a distance of 75 m from the blast. FFT of recorded 

blast vibration is shown in Figure 5.  
 

 
 

Figure 4. Blast time history recorded at a distance of 75m (at same level) due to blast     

conducted at 418 mRL production blast on 20.07.2019. 
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 9 

 

 

Figure 5.  FFT of Blast vibration recorded at a distance of 75m (at same level) due to blast 

       conducted at 418 mRL production blast on 20.07.2019 

 

6. Existing vibration standard and criteria to prevent damage 
 

Peak particle velocity has been globally used in practice for assessment of blast-induced 

damage to structures. The degree of damage observed in the belowground openings is 

influenced by the RMR of roof rock. Thus, the damage criterion for below ground workings is 

based on RMR. Based on the extensive study conducted by the project proponents [erstwhile 

Central Mining Research Institute (Currently, CSIR- Central Institute of Mining & Fuel 

Research), Dhanbad], the DGMS issued a Tech (S&T) Circular no. 06 of 2007 for threshold 

value of vibration for the safety of roof and pillar in the belowground workings for different 

RMR. The DGMS standard for the safety of roof and pillar are given in Tables 1 and 2 

respectively. 

 

Table 1. Threshold values of vibration generated due to open-pit blasting for the safety of roof     

   in the below ground working for different RMR. 
 

RMR of roof rock Threshold value of vibration in terms of peak particle velocity 

[mm/s] 

20-30 50 

30-40 50-70 

40-50 70-100 

50-60 100-120 

60-80 120 
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Table 2. Threshold values of vibration generated due to open-pit blasting for the safety of 

pillars in the below ground workings for different RMR. 
 

RMR of the rock Threshold value of vibration in terms of peak particle velocity 

[mm/s] 

20-30 20 

30-40 20-30 

40-50 30-40 

50-60 40-50 

60-80 50 

 
The damages of surface structures by blast induced vibration are dependent on magnitude and 

frequency of ground vibration. The resonant frequency of structural vibration and blast 

vibration lead to cause maximum damage even at lower magnitude. Directorate General of 

Mines Safety (DGMS) have framed regulation under circular 7, 1997 to define limits of blast 

vibration near surface structures. The framed regulation has been presented in Table 3. 

 

Table 3. DGMS standard (Technical Circular Number 7 of 1997) 

Type of structure Dominant excitation frequency, Hz 

 8 Hz 8-25 Hz  25 Hz 

(A) Buildings/structures not belonging to the owner 

1. Domestic houses/structures (Kuchcha, brick & 

    cement) 

5 10 15 

2. Industrial buildings 10 20 25 

3. Objects of historical importance and sensitive 

    structures 

2 5 10 

(B) Buildings with limited span of life and belonging to owner  

1. Domestic houses/structures 10 15 25 

2. Industrial buildings 15 25 50 

 

7.  Suggested blast design parameters for safety of underground  structures 

 
Geotechnical studies at Zawarmala underground Mine suggest that RMR of the roof rock is 

dominantly in the range of 50 to 65. So the threshold values of vibration have been suggested 

based on the existing RMR of the mine. The threshold values of vibration for RMR of the roof 

rock 50, 55 & 60 may be taken as 100 mm/s, 110 mm/s & 120 mm/s respectively.  The 

suggested threshold vibration limit is as per DGMS circular No. 06 of 2007. The formulated 

standard is based on impact of surface blasting on stability of underground structures. The 

same circular is also being referred in this case i.e. impact of underground blasting on 

underground structures as no specific guideline has been framed in DGMS Circular for the 

blast vibration limits for safety of underground structures from underground blasting. 

However, the blasting at underground metal mine along with monitoring of nearfield vibration 

in same working level represents propagation of vibration wave through homogeneous media. 
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The vibration limit in such case will certainly be increased considering the high values of RMR 

and high dominant frequency (recorded dominant frequency for Zawarmala underground Mine 

are in the range of 20.38 to 237.6 Hz). 

 

The maximum explosive charge weight per delay and total explosive charge for the mine has 

been computed considering different vibration limits based on RMR values of the roof rock. 

The suggested MCPD for safety of underground structures at different distances from the blast 

face is shown in Annexure as Table A2. The predicted level of vibration under different MCPD 

is shown in Annexure as Table A3. The suggested total explosive charge for blast at different 

distances from the underground structures is shown in Annexure as Table A4. The predicted 

level of vibration under different total explosive charge is shown in Annexure as Table A5. The 

magnitude of vibration can be reduced by separation of blast holes by longer delay interval. It 

is suggested to use 40ms delay between holes and 500ms as delay between rings for larger 

blast with increased explosive consumption. 

 

7.1 Suggested Blast Design Parameters for Safety of Surface Structures 
 

The explosive weight per delay and total explosive charge for safety of surface 

residential/industrial structures has been computed from site specific predictor equation. The 

suggested explosive charge weight per delay and total explosive charge for safety of surface 

structures has been presented in Annexure as Table A6. The mine management is suggested to 

decide minimum charging parameters (i.e. explosive weight per delay and total explosive 

charge in a blasting round) for stability of underground structures as well as surface structures.   

 

7.2 Safety precautions while blasting 
 
Following safety precautions need to be taken by Mine Management while planning and 

implementation of a blast: 
 

✓ Charge weight per delay and total explosive charge in a blasting round should be 

followed considering the minimisation of blast vibration within stipulated standards for 

safety of nearfield underground structures, far filed underground structures as well as 

surface residential/industrial structures. 
 

✓ The decision on maximum explosive weight per delay should be done on the basis of 

predictor equation for the blast faces having RMR of the roof rock is less than 50. The 

threshold vibration limit in such case should be taken from DGMS Tech. Circular No. 06 

of 2007. 
 

✓ Hole deviation measurement should be done to ensure proper toe burden as well as 

collapsing of two holes. As the collapsing of holes may lead to increased charge weight 

per delay. 
 

✓ Special precautions at permanent underground structures viz. shaft/decline, shaft pillars, 

crown pillar etc. should be taken to ensure proper support after blasting. The in-situ 
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stresses are redistributed after blasting, which may lead to requirement of additional 

supports to regain rock strength.  
 

✓ Loose rocks should be dressed properly before drilling/charging behind blasted face. 
 

✓ Stope should be scanned after blasting to get actual view of void generated after blasting. 

Precautions should be taken while charging where additional cavity in toe of down-hole 

face have been observed in scan.  

 

8.  Review of development face blasting pattern 
 

The existing drilling and blasting pattern for the face blast at the mine has been reviewed. The 

firing pattern has been suggested for day-to-day face blasting at the mine. The suggested firing 

pattern is shown in Figure 6. The suggested firing pattern have focused on increasing the 

impact of explosive energy in the cut portion. It has been suggested to take all the initial four 

cut holes at the same delay to enhance the pull with cumulative impact of the explosive energy. 

The minimum distribution of the energy has been done in the cut holes using this principle. 

However, the over-break control in the periphery holes demands the explosive energy 

distribution in the blast holes of the periphery portion. Accordingly, the focus was to reduce the 

total number of blast holes firing simultaneously in the periphery portion. The maximum 

number of blast holes to be fired simultaneously from the blast design is 8. The reduced 

number of holes will reduce the maximum charge weight per delay and thereby will help in 

minimizing the over-break.  

 

Figure 6. Suggested blast design pattern for face blasting at Zawarmala Underground Mine. 
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9.  Review of ring blasting pattern 

 

The blasting pattern for ring blasting has been reviewed in terms of its geometry, delay 

sequence and delay timing. Optimised burden-spacing plays prime role to get desired 

fragmentation output from a blast. Researchers around the globe have established various 

relations for optimisation of burden-spacing. Sometimes, burden-spacing terminologies are 

also confusing for underground ring blast. The terminology suggested by Dyno Nobel 

underground manual as- hole to hole distance to be taken as spacing and ring to ring distance as 

burden. The toe spacing as per this manual is shown in Figure 7.  

 

The thumb rule for computation of burden-spacing for underground stope blast has been 

suggested by Rustan. The suggested thumb rule is presented in Equation 2. Rustan has also 

suggested the maximum and minimum limits of the burden for this formula. The maximum 

burden should be kept 50 % more than the computed burden and the minimum burden can be 

35 % less than the computed burden. Toe Spacing of the holes may be kept up to 1.2 times of 

burden/ring spacing as suggested by various researchers.  

 

𝐵𝑢𝑟𝑑𝑒𝑛 = 11.8 × ⏀0.63  (Equation 2) 

Where, 

⏀ = Blast hole diameter 

 

 
Figure 7. Ring drilling pattern showing toe spacing design (Dyno Nobel underground manual) 

 

Based on the above equation, the optimum burden for different blast hole diameter has been 

computed. The computed burden is shown in Table 4. The variation in the suggested burden 

may be done based on the rock mass condition at the stoping site. The hard strata should be 
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blasted with the reduced burden and soft strata with the increased burden in order to get the 

optimum output from the blast. 

 

Table 4. Suggested burden-spacing for ring hole blasting to be conducted using different drill  

    hole diameters at Zawarmala UG Mine, HZL. 

Blast Hole Diameter 

(mm) 

Computed Burden 

(m) 

 Minimum Optimum Maximum 

57 1.3 

 

1.9 

 

2.9 

 

64 1.4 

 

2.1 

 

3.1 

 

70 1.4 

 

2.2 

 

3.3 

 

76 1.5 

 

2.3 

 

3.5 

 

89 1.7 

 

2.6 

 

3.9 

 

102 1.8 

 

2.8 

 

4.2 

 

115 

 

2.0 3.0 4.5 

 

The suggested toe spacing of the holes, which varies at different depths between drill level and 

draw level. It is suggested to do differential charging or alternate hole charging in the portion 

where blast holes are closer. A view of suggested differential charging is shown in Figure 8.  

 

 
 

Figure 8. The suggested differential charging pattern for ring blasting. 

 

The delay sequence for ring blasting at the mine has been suggested to get the optimum result. 

The common ring blasting pattern practiced at Zawarmala mine includes the simultaneous 

excavation of up hole and downhole rings. The delay sequence for a ring with up and down-

blast holes is shown in Figure 9.  
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Figure 9. Suggested delay pattern for day-to-day stope blasting at the mine. 

 

10. Monitoring of velocity of detonation (VOD) of explosives 
 

The performance of explosives depends upon a number of parameters and VOD is one of the 

important parameter. The detonation pressure associated with the reaction zone of a detonating 

explosive is directly proportional to the square of its VOD. It is measured in the C-J plane, 

behind the detonation front, during propagation through the explosive column. The detonation 

pressure (Pd) can be estimated by the following formula. 

  ( ) 62
10

4

1 −= VODP ed   

Where,  

Pd = Detonation pressure (MPa) 

e = Density of explosive (kg/m3) 

VOD  = Velocity of detonation (m/s) 

 

Uniform VOD is essentially required throughout the blast holes in harder formations in order to 

produce sufficient detonation pressure to the blast hole walls. Velocity of detonation (VOD) of 

Powergel 2 cartridge explosives (2.08 kg of 54 mm dia) of M/s IEPL-Orica recorded at 

underground production blast face of Zawarmala underground mine on 29.03.2018 is 4780 

m/s.  The trace of recorded in-the-hole VOD of explosive is presented in Figure 10. 

 

Hole No. Delay No.
H1 7
H2 6
H3 5
H4 3
H5 1
H6 2
H7 5
H8 6
H9 7
H10 13
H11 12
H12 11
H13 10
H14 8
H15 9
H16 11
H17 12
H18 13
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Figure 10. Recorded in-the-hole VOD trace of Powergel-2 (2.08 kg of 54 mm dia.) 

cartridge explosives of M/s IEPL, Orica. 

 

11. Quality test of delay detonators 

 
11.1 Quality test of NONEL delay detonators during 1st visit 
 

The qualities of Nonel delay detonators of M/s Indian Explosive Private Limited (IEPL), Orica 

used to initiate the explosives at Production as well as development face of the mine , has been 

recorded with the help of Blaster Ranger II, High Speed Color Video camera. Tests were 

performed for 3 sets of Nonel delay detonators from 1 to 20 numbers used at production face as 

well as 3 sets of alternate delay detonators i.e 1,3,5,7,9,11and 13-20 numbers, used at 

development face. View of NONEL delay detonators connection arrangements for delay 

scattering test is depicted in Photograph 2. After analysis of the video data, it was found that 

the sequence of detonations are in order for all the delay detonator but high scattering upto (-

)75% is observed for delay detonator used at production face and up to (-) 38% for 

development face detonators.  Photograph 3 depicts the analysis of actual firing time from 

video data for delay numbers 1 to 5 with the help of ProAnalyst software. The observed firing 

sequence of the NONEL detonators for production face and development face are presented in 

Table 5 and Table 6 respectively. The graphical presentation of the design firing vs actual 

firing time of Nonel delay detonators (1 to 20 delay numbers) used at production faces and 

Nonel delay detonator (1,3,5,7,9,11and 13-20 numbers) used at development face of Zawar 

group of mine is depicted in Figure 11 and Figure 12 respectively. 
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The scattering percentage should be restricted to maximum 10 % up to 10 no. delay and 

thereafter it should be within 5 %. 

 

 
 

Photograph 2. View of NONEL delay detonators (3 sets of delay number 1-5) connection for  

  delay detonator scattering test. 

 

 
 

Photograph 3. Analysis of actual firing time from video data with the help of ProAnalyst 

software for 1 to 5 numbers delay detonators. 
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Table 5. Analyzed firing time of the NONEL delay detonators 1 to 20 numbers (3 sets) used at  

   Production blast face of Zawar group of mines tested during 1st visit. 

 
Delay No. Design delay timing Actual Firing 

timing 
Scattering % of scattering 

 (ms) (ms) (ms)  
1 17 24 7 41.2 

1 17 24 7 41.2 

1 17 28 11 64.7 

2 65 56 -9 -13.8 

2 65 56 -9 -13.8 

2 65 60 -5 -7.7 

3 100 72 -28 -28 

3 100 72 -28 -28 

3 100 76 -24 -24 

4 150 100 -50 -33.3 

4 150 100 -50 -33.3 

4 150 100 -50 -33.3 

5 200 120 -80 -40 

5 200 124 -76 -38 

5 200 108 -92 -46 

6 250 148 -102 -40.8 

6 250 148 -102 -40.8 

6 250 148 -102 -40.8 

7 300 172 -128 -42.7 

7 300 172 -128 -42.7 

7 300 168 -132 -44 

8 350 196 -154 -44 

8 350 208 -142 -40.6 

8 350 208 -142 -40.6 

9 400 244 -156 -39 

9 400 248 -152 -38 

9 400 252 -148 -37 

10 600 304 -296 -49.3 

10 600 304 -296 -49.3 

10 600 304 -296 -49.3 

11 800 348 -452 -56.5 

11 800 336 -464 -58 

11 800 328 -472 -59 

12 1000 408 -592 -59 

12 1000 400 -600 -59 

12 1000 404 -596 60 

13 1400 472 -928 -66.3 

13 1400 468 -932 -66.6 

13 1400 464 -936 -66.9 

14 1800 508 -1292 -71.8 

14 1800 504 -1296 -72 

14 1800 488 -1312 -72.9 

818



 19 

15 2400 584 -1816 -75.7 

15 2400 584 -1816 -75.7 

15 2400 600 -1800 -75 

16 3000 988 -2012 -67.1 

16 3000 1008 -1992 -66.4 

16 3000 1012 -1988 -66.3 

17 3600 1444 -2156 -59.9 

17 3600 1448 -2152 -59.8 

17 3600 1472 -2128 -59.1 

18 4200 1848 -2352 -56 

18 4200 1792 -2408 -57.3 

18 4200 1788 -2412 -57.4 

19 4800 2432 -2368 -49.3 

19 4800 2456 -2344 -48.8 

19 4800 2456 -2344 -48.8 

20 5400 3264 -2136 -39.6 

20 5400 3196 -2204 -40.8 

20 5400 3176 -2224 -41.2 

 

Table 6. Analyzed firing time of the NONEL delay detonators 1,3,5,7,9,11 and 13 to 20 

numbers (3 sets) used at development blast face at Zawar group of mines tested during 1st visit. 

 

Delay no delay timing Actual firing time Scattering % of scattering 

 (ms) (ms) (ms)  
1(5m) 17 24 7 41.18 

1(5m) 17 24 7 41.18 

1(5m) 17 24 7 41.18 

3(5m) 100 92 -8 -8 

3(5m) 100 100 0 0 

3(5m) 100 100 0 0 

5(5m) 200 212 12 6 

5(5m) 200 204 4 2 

5(5m) 200 208 8 4 

7(5m) 300 304 4 1.33 

7(5m) 300 288 -12 -4 

7(5m) 300 304 4 1.33 

9(5m) 400 408 8 2 

9(5m) 400 400 0 0 

9(5m) 400 404 4 1 

11(5m) 800 496 -304 -38 

11(5m) 800 492 -308 -38.5 

11(5m) 800 496 -304 -38 

13(5m) 1400 976 -424 -30.29 

13(5m) 1400 964 -436 -31.14 

13(5m) 1400 980 -420 -30.29 

14(5m) 1800 1432 -368 -20.44 

14(5m) 1800 1428 -372 -20.67 

14(5m) 1800 1416 -384 -21.33 
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15(5m) 2400 1804 -596 -24.83 

15(5m) 2400 1788 -612 -25.5 

15(5m) 2400 1824 -576 -24 

16(5m) 3000 2304 -696 -23.2 

16(5m) 3000 2288 -712 -23.73 

16(5m) 3000 2336 -664 -22.13 

17(5m) 3600 2968 -632 -17.56 

17(5m) 3600 2880 -720 -20 

17(5m) 3600 3032 -568 -15.78 

18(5m) 4200 3660 -540 -12.86 

18(5m) 4200 3728 -472 -11.24 

18(5m) 4200 3668 -532 -12.67 

19(5m) 4800 4556 -244 -5.08 

19(5m) 4800 4564 -236 -4.92 

19(5m) 4800 4568 -232 -4.83 

20(5m) 5400 5332 -68 -1.26 

20(5m) 5400 5300 -100 -1.85 

20(5m) 5400 5404 4 0.07 

 

 

 
 

Figure 11. Graphical presentation of the design firing vs actual firing time of Nonel delay 

detonators (1 to 20 numbers) used at Production blast face at Zawar group of mines 

tested during 1st visit.    
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Figure 12. Graphical presentation of the design firing vs actual firing time of Nonel delay   

detonators used at development blast face at Zawar group of mines tested during 1st 

visit.   

 

11.2 Quality test of NONEL delay detonators during 6th  visit 
 

The qualities of Nonel delay detonators of M/s Indian Explosive Private Limited (IEPL), Orica 

used to initiate the explosives at Production as well as development face of the mine, were 

again tested during 6th visit to the mine. The results of the scattering test for NONEL delay 

detonators used at production and development faces of the mine is shown in Table 7 and 

Table 8 respectively. The graphical representation of the scattering results is shown in Figure 

13 and Figure 14. The analysis of the scattering test reveals that the maximum scattering in 

NONEL delay detonators used at production blast faces is 9.3 %. The maximum scattering in 

the NONEL delay detonators used at development blast faces is 12 %. The result of scattering 

is acceptable.   

 

Table 7. Analyzed firing time of the NONEL delay detonators used at production blast face of  

    Zawar group of mines tested during 6th  visit. 

 
Delay No. Defined Delay time 

[ms] 
Recorded delay time 

[ms] 
Scattering 

[ms] 
% scattering 

1 25 26 1 4.0 

1 25 24 -1 -4.0 

1 25 24 -1 -4.0 

2 50 46 -4 -8.0 

2 50 46 -4 -8.0 

2 50 46 -4 -8.0 

3 75 80 5 6.7 

3 75 76 1 1.3 

3 75 82 7 9.3 

4 100 94 -6 -6.0 

4 100 92 -8 -8.0 

4 100 92 -8 -8.0 
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5 125 132 7 5.6 

5 125 128 3 2.4 

5 125 130 5 4.0 

6 150 152 2 1.3 

6 150 148 -2 -1.3 

6 150 150 0 0.0 

7 175 178 3 1.7 

7 175 178 3 1.7 

7 175 174 -1 -0.6 

8 200 198 -2 -1.0 

8 200 200 0 0.0 

8 200 194 -6 -3.0 

9 250 252 2 0.8 

9 250 254 4 1.6 

9 250 252 2 0.8 

10 300 272 -28 -9.3 

10 300 272 -28 -9.3 

10 300 278 -22 -7.3 

11 350 356 6 1.7 

11 350 356 6 1.7 

11 350 364 14 4.0 

12 400 382 -18 -4.5 

12 400 388 -12 -3.0 

12 400 410 10 2.5 

13 450 452 2 0.4 

13 450 460 10 2.2 

13 450 440 -10 -2.2 

14 500 476 -24 -4.8 

14 500 486 -14 -2.8 

14 500 484 -16 -3.2 

15 600 634 34 5.7 

15 600 594 -6 -1.0 

15 600 630 30 5.0 

16 1000 1024 24 2.4 

16 1000 1008 8 0.8 

16 1000 1008 8 0.8 

17 1400 1396 -4 -0.3 

17 1400 1412 12 0.9 

17 1400 1412 12 0.9 

18 1800 1844 44 2.4 

18 1800 1892 92 5.1 

18 1800 1860 60 3.3 

19 2400 2376 -24 -1.0 

19 2400 2384 -16 -0.7 

19 2400 2328 -72 -3.0 

20 3000 2920 -80 -2.7 

20 3000 2972 -28 -0.9 

20 3000 2948 -52 -1.7 
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Table 8. Analyzed firing time of the NONEL delay detonators used at development blast face 

of  Zawar group of mines tested during 6th  visit. 

 
Delay No. Designed delay timing 

(ms) 
Actual firing time 

(ms) 
Scattering 

(ms) 
%  of scattering  

1 25 26 1 4.0 

1 25 28 3 12.0 

1 25 26 1 4.0 

3 100 100 0 0.0 

3 100 96 -4 -4.0 

3 100 100 0 0.0 

5 200 198 -2 -1.0 

5 200 204 4 2.0 

5 200 200 0 0.0 

7 300 298 -2 -0.7 

7 300 296 -4 -1.3 

7 300 298 -2 -0.7 

9 400 372 -28 -7.0 

9 400 376 -24 -6.0 

9 400 378 -22 -5.5 

11 500 502 2 0.4 

11 500 496 -4 -0.8 

11 500 500 0 0.0 

13 1000 968 -32 -3.2 

13 1000 976 -24 -2.4 

13 1000 992 -8 -0.8 

14 1400 1364 -36 -2.6 

14 1400 1350 -50 -3.6 

14 1400 1346 -54 -3.9 

15 1800 1752 -48 -2.7 

15 1800 1752 -48 -2.7 

15 1800 1766 -34 -1.9 

16 2400 2368 -32 -1.3 

16 2400 2430 30 1.3 

16 2400 2356 -44 -1.8 

17 3000 2996 -4 -0.1 

17 3000 2940 -60 -2.0 

17 3000 2972 -28 -0.9 

18 3800 3776 -24 -0.6 

18 3800 3740 -60 -1.6 

18 3800 3880 80 2.1 

19 4600 4492 -108 -2.3 

19 4600 4584 -16 -0.3 

19 4600 4636 36 0.8 

20 5500 5296 -204 -3.7 

20 5500 5252 -248 -4.5 

20 5500 5328 -172 -3.1 
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Figure 13. Graphical presentation of the design firing vs actual firing time of Nonel delay   

detonators used at production blast face of Zawar group of mines tested during 6th  

visit.   

 

 

 

Figure 14. Graphical presentation of the design firing vs actual firing time of Nonel delay   

detonators used at development blast faces of Zawar group of mines tested during 

6th visit.   

 

12. Conclusions and recommendations 
 

❖ Altogether, 19 blast data gathered during the field study at the mine has been analysed. The 

blast vibrations were monitored around different underground structures located in the 

proximity of the blasting face. Most of the vibration were recorded at near field distances 

from the blast face.  
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❖ Maximum level of ground vibration recorded from development face blast during 

experimental trial was 25.28 mm/s at peak dominant frequency of 39.81 Hz. The vibration 

was recorded at a distance of 50 m from the blast face 394 mRL development face on 

21.07.2019. The location of seismograph was at the same level of the blast face. The blast 

was conducted for 50 numbers of hole. The total explosive charge of 175 kg was fired in 

this blast keeping explosive weight per delay of 20 kg.  
 

❖ Maximum level of ground vibration recorded from production blast during experimental 

trial was 48.28 mm/s at peak dominant frequency of 107.6 Hz. The vibration was recorded 

at a radial distance of 80 m from the -30 mRL Slot raise production blast conducted on 

21.01.2019. The blast was conducted for 8 numbers of hole. The total explosive charge of 

400 kg was fired in this blast keeping explosive weight per delay of 60 kg. The magnitude 

of vibration recorded at a radial distance of 100 m from the same blast was 25.92 mm/s 

having peak dominant frequency of 175.1 Hz. The trend shows very fast dampening of the 

blast vibration wave. 
 

❖ The maximum explosive charge weight per delay and total explosive charge for the mine 

has been computed considering different vibration limits based on RMR values of the roof 

rock. The suggested MCPD and total charge is given in Annexure of the report. The 

suggested charging pattern should be followed for day-to-day blasting at the mine with the 

aim to safeguard nearby underground structures. 
 

❖ The frequencies of the recorded vibration were more than 20.38 Hz in all the blasting 

rounds. The most common recorded frequency ranges between 50 Hz and 150 Hz. The 

maximum recorded frequency was 237.6 Hz. 
 

❖ The existing drilling pattern for the face blast at the mine has been reviewed. The suggested 

firing pattern have focused on increasing the impact of explosive energy in the cut portion. 

It has been suggested to take all the initial four cut holes at the same delay to enhance the 

pull with cumulative impact of the explosive energy. The minimum distribution of the 

energy has been done in the cut holes using this principle. However, the over-break control 

in the periphery holes demands the explosive energy distribution in the blast holes of the 

periphery portion. Accordingly, the focus was to reduce the total number of blast holes 

firing simultaneously in the periphery portion. The maximum number of blast holes to be 

fired simultaneously from the blast design is 8.  
 

❖ The optimum burden for different blast hole diameter (57 mm, 64 mm, 70 mm, 76 mm, 89 

mm, 102 mm and 115 mm) used at the mine has been computed using the empirical 

formulae suggested by Rustan. The differential charging pattern has been suggested to 

reduce the over-break. The delay sequence for day-to-day blasting at the production blast 

faces of the mine has been suggested.  
 

❖ The in-the-hole velocity of detonation (VOD) of Powergel 2 cartridge explosives (2.08 kg 

of 54 mm dia) of M/s IEPL-Orica was recorded at underground production blast face of 

Zawarmala Underground Mines. The recorded VOD is 4780 m/s.  
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❖ The scattering tests of NONEL delay detonators were performed during 1st and 6th visits to 

the mine. The tests were conducted using High speed video camera. The test result reveals 

that the delay timing of the detonators is within acceptable limit for the test conducted 

during 6th visit.  
 

❖ The scattering percentage should be restricted to maximum 10 % up to 10 no. delay and 

thereafter it should be within 5 % to get the optimum results from the blast. 
 

❖ Selection of delay should be based on the face condition and actual availability of hole 

depth on the site. Proper information about delay timings of different delay numbers in case 

of NONEL initiation shall be well informed to the entire blasting concern engineer. 
 

❖ It is recommended to maintain delay interval of at least 12-20ms/m of burden. It is further 

recommended to use a minimum delay of 40ms between the holes. 
 

❖ More delay interval towards hanging wall side (at an interval of 60ms) and lesser delay 

interval towards footwall (at an interval of 40ms) should be given to minimise the dilution 

of ore with optimal fragmentation. 
 

❖ Larger delay timing should be given in the last (boundary) holes of a ring and it should be 

increased by 50% for minimisation of ore dilution. 
 

❖ The delay timing of 300 to 500ms should be maintained between the rings. The subsequent 

increment in the delay intervals should be given in the consecutive rings for multi-ring 

blasting. 
 

❖ Bottom portion of the hole must be charged with primer emulsion cartridges only to 

address the issues of ledge formation. 
 

❖ Two additional blast holes at boundaries should be kept uncharged for minimising hanging 

wall and foot wall damages. These holes should be drilled as along the contact of the 

orebody or within 30 cm from the outer boundary of ore body and kept uncharged in order 

to reduce dilution. 
 

❖ The optimum quantity of booster should be used in the blast holes. The quantity of 

emulsion/PETN cast booster should be 0.16% to 0.2% of the column charge and quantity of 

primer emulsion cartridges of appropriate diameter should be 15% - 25% of the explosive 

charge in the blast hole. Accordingly, the ANFO percentage will be of 75% - 85 %. 
 

❖ Emulsion booster should be preferred in place of PETN cast booster from the safety point 

of view at the places where there is problem of misfire and chances of ignition of the 

misfired cast booster while loading & transportation. 
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Table A2. Computed explosive weight per delay at various radial distances for different 

permissible level of vibration based on RMR of roof rock at Zawarmala 

underground Mine, HZL. 

 
Radial 

distance 

[m] 

Computed Maximum explosive weight per delay for different values of PPV 

for the safety of underground structure 

[kg] 

100 mm/s 

[For RMR 50] 

110 mm/s 

[For RMR 55] 

120 mm/s 

[For RMR ≥ 60] 

30 82 93 103 

40 146 165 184 

50 228 257 287 

60 328 370 414 

70 446 504 563 

80 583 658 736 

90 737 833 931 

100 910 1028 1150 

125 1422 1607 1796 

150 2048 2314 2587 

200 3642 4114 4598 

 

 

Table A3. Predicted peak particle velocity levels for various distance taking explosive    

weight Per delay of 40, 60, 80, 100, 125 & 150 kg for blasting at Zawarmala 

underground Mine. 

 
Distance from 

the blast face 

[m] 

Predicted peak particle velocity levels for different explosive weight per 

delay for the safety of underground structure 

[mm/s] 

40 kg 60 kg 80 kg 100 kg 125 kg 150 kg 

30 57.1 78.4 98.1 116.8 139.1 160.4 

40 36.4 50.0 62.6 74.5 88.7 102.3 

50 25.7 35.3 44.2 52.6 62.6 72.2 

60 19.3 26.5 33.2 39.5 47.1 54.3 

70 15.2 20.8 26.1 31.1 37.0 42.7 

80 12.3 16.9 21.2 25.2 30.0 34.6 

90 10.3 14.1 17.6 21.0 25.0 28.8 

100 8.7 11.9 14.9 17.8 21.2 24.4 

125 6.1 8.4 10.5 12.6 14.9 17.2 

150 4.6 6.3 7.9 9.4 11.2 13.0 

200 2.9 4.0 5.1 6.0 7.2 8.3 
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Table A4. Computed total explosive weight in a round at various radial distances for different  

           Permissible level of vibration based on the RMR of roof rock at Zawarmala  

           underground Mine. 
 

Radial 

distance 

[m] 

Computed total explosive weight in a blasting round for different values of  

PPV for the safety of underground structure 

[kg] 

100 mm/s 

[For RMR 50] 

110 mm/s 

[For RMR 55] 

120 mm/s 

[For RMR ≥  60] 

30 662 753 845 

40 1178 1338 1503 

50 1840 2090 2349 

60 2650 3010 3382 

70 3607 4097 4603 

80 4711 5352 6012 

90 5962 6773 7609 

100 7361 8362 9394 

125 11501 13065 14678 

150 16562 18814 21137 

200 29443 33447 37576 

 

 

 

Table A5. Predicted peak particle velocity levels for various distance taking total explosive        

 charge in a blasting round 500, 1000, 1500, 2000, 3000 and 4000 kg for blasting 

 at Zawarmala underground Mine. 

 
Distance from 

the blast face 

[m] 

Predicted peak particle velocity levels for different explosive weight per 

delay for the safety of underground structure 

[mm/s] 

500 kg 1000 kg 1500 kg 2000 kg 3000 kg 4000 kg 

30 81.0 136.0 184.2 228.4 309.3 383.5 

40 52.7 88.5 119.8 148.6 201.2 249.4 

50 37.8 63.4 85.8 106.4 144.1 178.7 

60 28.7 48.3 65.4 81.0 109.7 136.0 

70 22.8 38.3 51.9 64.4 87.1 108.0 

80 18.7 31.4 42.5 52.7 71.4 88.5 

90 15.7 26.3 35.6 44.2 59.8 74.2 

100 13.4 22.5 30.5 37.8 51.1 63.4 

125 9.6 16.1 21.8 27.0 36.6 45.4 

150 7.3 12.3 16.6 20.6 27.9 34.6 

200 4.8 8.0 10.8 13.4 18.1 22.5 
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Table A6. Recommended explosives weight per delay and total explosives to be detonated   in a 

round at Zawarmala underground Mine at varying distances from the 

houses/structures in the village considering 5mm/s, 10 mm/s and 15 mm/s as 

threshold limits of vibration for the safety of surface houses/structures. 

 
 

Radial Distance of 

houses/structure 

from 

the blast face 

[m] 

Recommended explosives weight per 

delay considering 5 mm/s,      10 

mm/s and 15 mm/s as threshold 

levels of vibration 

[kg] 

Total explosives to be detonated in a 

blasting round considering   5 mm/s, 

10 mm/s and 15 mm/s as threshold 

levels of vibration 

[kg] 

5 mm/s 10 mm/s 15 mm/s 5 mm/s 10 mm/s 15 mm/s 

200 79 191 321 535 1353 2327 

225 100 242 407 677 1712 2945 

250 123 299 502 836 2114 3636 

275 149 362 608 1012 2557 4399 

300 177 430 723 1204 3044 5235 

325 208 505 849 1413 3572 6144 

350 241 586 984 1639 4143 7126 

375 277 673 1130 1881 4755 8180 

400 315 765 1286 2141 5411 9307 

425 356 864 1451 2417 6108 10507 

450 399 968 1627 2709 6848 11780 

475 444 1079 1813 3019 7630 13125 

500 492 1196 2009 3345 8454 14543 

550 596 1447 2430 4047 10230 17597 

600 709 1722 2892 4816 12174 20942 

650 832 2021 3395 5653 14288 24577 

700 965 2343 3937 6556 16570 28504 

750 1108 2690 4519 7526 19022 32721 

800 1261 3061 5142 8562 21643 37229 
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10.0 Evaluation of any possibility of subsidence 

 

Stoping in the bottom levels shall be continued beyond S12 stope abutting at the 

acquired mine boundary. Further stopes below and towards the Northern side shall 

be extracted up to S19 in the current planning. The stopes S13 to S19 falls within the 

mine lease boundary. The stopes will have very limited span (maximum of 100m) in 

the direction across the strike (plunge), and will be exiting at a depth more than 

500m from the surface. Hence the impact of extraction of these stopes falling below 

the lease boundary is anticipated to be negligible. A longitudinal vertical section 

showing the proposed stopes S13 to S19 beyond the acquired mine boundary and 

within the lease boundary is shown in Fig. 29. The projection of these stopes along 

with the approximate orebody boundary on a plan is shown in Fig. 30. The LVS (Fig. 

29) clearly shows that these stopes exist at a depth beyond 500m from the surface 

and goes beyong 750m depth from the surface. The span of the stopes (orebody) as 

seen in plan (Fig. 30) is not more than 75~80m. 

 

Fig. 29 A longitudinal vertical section showing the proposed stopes beyond acquired mine 

boundary 

Proposed stopes S13 to 
S19 beyond acquired 
mine boundary 
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Fig. 30 A surface plan showing the mine boundary, ore limit and the proposed stopes 
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10.1 Allowable limits of subsidence 

 

The vertical displacements on the surface are termed as subsidence.  The horizontal 

differential displacements results in horizontal strain on the surface.  Large horizontal 

strains of tensile nature manifest in cracks on the surface. Mostly damages to the 

surface structures are caused due to horizontal strains. 

 

As per statutory guidelines, the subsidence and associated slope and strains over 

any extraction panel should be limited to certain recommended values for the 

protection of various surface features. Some of the recommended maximum values 

for various surface features are as follows: 

 

Multy-storeyed buildings: Strain - 2mm/m, total elongation or compression – 

60mm 

Single-storeyed and kutcha buildings: Strain - 3mm/m 

Railway lines: Strain - 2mm/m, slope - 1 in 100 (10mm/m) 

Water body and Farm land: Tensile Strain - 3mm/m 

Tilt of transmission line poles: Maximum displacement of the tip due to slope - 

1/3rd of the base 

Forestland: Maximum tensile strain of 10mm/m, width of tensile crack of 200-

300mm 

 

In the context of Zawarmala Mine, the important surface features will be some sheds 

and houses and farming land. Therefore it may be considered that the horizontal 

strains be limited to +/- 2mm/m for ensuring safety of these surface features. In 

general, when the anticipated subsidence is less than 10~20mm, it is considered 

negligible and below the minimum threshold value. As the subsidence trough exist in 

a large area, the experience shows that to have any surface impact, a minimum of 

100~200mm subsidence (vertical displacement) is needed to generate horizontal 

strains more than 2mm/m. 
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10.2 Numerical modelling for subsidence prediction 

 

All the rock properties tested in the laboratory, rock mass parameters, insitu stress 

regime and the geometrical aspects are incorporated into the numerical models to 

predict the displacements in the vicinity of the proposed stopes and its effect on the 

surface. The same model used for designing the stope parameters has been used 

for the purpose for subsidence prediction, with the following modifications: 

 

a) The stopes S13 to S19 are also modelled along with all the extracted stopes 

and those under extraction. 

b) The limits of the grid in all the three directions have been extended to cover 

larger surface cover. 

c) The mesh size has been altered to accommodate complete mine model 

including wider surface extend and depth till 900m. 

 

Numerical modelling using FLAC3D has been conducted representing the entire 

orebody in the following stages. 

 

Stage 1: Construction of grid as given above. Volume generation for modeling the 

older and proposed stopes. 

 

Stage 2: Run the virgin model loaded with elastic material properties and the in-

situ stresses. 

 

Stage 4: Extraction of all the older stopes and all the proposed stopes 

 

Stage 5: Analysis of displacements and strains on the surface using profiles along 

sections and surface contours 

 

The grid constructed for this model is shown in Fig. 31. Three-dimensional view of 

the modelled stopes is given in Fig. 32. The simulation is representative of the 

maximum possible subsidence due to the planned extractions in Zawarmala mine. 
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Fig. 31: Finite-difference grid used for modelling subsidence 

 

 
Fig. 32: Three-dimensional view of the extracted stopes 

 

10.3 Subsidence prediction results 

 

The numerical modeling outputs are analysed in terms of displacements. The 

displacements such as vertical, horizontal and resultant displacements are obtained 

directly from the numerical models, and can be plotted from FLAC3D graphics 

interface.   

 

Proposed stopes 
S13 to S19 
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The anticipated vertical displacements are analysed from the model results on the 

surface and also along a representative cross section passing through the proposed 

stopes S13 to S19. The predicted subsidence (vertical displacements) on the surface 

due to the proposed stoping operations is contoured as given in Fig. 33. The 

maximum vertical displacement anticipated on the surface is only about 2mm, which 

is less than the threshold to be considered as noticeable subsidence. As the 

subsidence values are so low, no proper subsidence trough formation can be 

visualized from the contours. Hence it can be clearly stated that there is zero 

influence of stoping on the surface. The differential displacement such as strains and 

slopes are almost nil and they round off to zero.  

 

The absolute displacements within the rock mass have been contoured along a 

representative longitudinal section passing through the proposed stopes, as shown 

in Fig. 34. From the contours it can be seen that the displacements are higher near 

the stopes, which reduces to less than 10mm within 50~100m of the rock mass, and 

are contained within the rock mass itself, and also do not transmit to the surface. 

 

In this regard it should be stated that the stopes have a span of only 24m at a depth 

of over 500m. The width to depth ratio becomes very small and thus the excavations 

become “non-effective” in nature. World-wide observations on subsidence has 

indicated that the subsidence on surface becomes effective only if he width (span) of 

the extraction is at least 0.4~0.5 times the depth of cover. When the Width/Depth 

ratio is less than 0.4, the extractions are considered “Non-effective Width” 

excavations. As shown in the previous sections, the stoping parameters are 

designed in such a way to have stable rib pillars between the stopes, hence collapse 

of the rib pillars is not anticipated. Even in the event of collapse of rib pillars, the total 

span of the excavations will not be more than 100m, and hence will remain non-

effective, and will not result in any significant subsidence on the surface.  

 

It should also be noted that the mine management is already monitoring surface 

movements for the past several years and has not got any noticeable surface 

subsidence over extracted stopes at Zawarmala mine. 
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Fig. 33 Predicted subsidence (vertical displacements) contours on the surface 

 

 

Fig. 34 The anticipated displacement contours in rock mass shown along a 

representative cross section 

 

 10.4 Subsidence monitoring scheme 

 

The location of the monitoring stations already installed by the mine management 

over the earlier extracted stopes is shown in Fig. 35. However it is also 

recommended to construct further subsidence monitoring stations along the 

proposed survey lines (Fig. 35), wherever practically possible, at an approximate 

distance of 40~50m with each other. These monitoring stations may be placed at 
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accessible locations without disturbing the existing surface features of private land 

owners. 

 

The recommended dimension of the monitoring station is given in Fig. 36. The RCC 

concrete pillar should be projected at least 5 cm above the ground and the centrally 

fixed rod projected out by at least 2 cm made of steel or fiber rock bolt material. 

Vertical and horizontal ground movements may be monitored by Auto Level or a 

Total Station, the least count of the instrument being 0.1 mm. The accuracy of the 

instrument may be +1 mm.  

 

 

Fig. 35 Subsidence survey points over the earlier extracted stopes and proposed 

stopes of Zawarmala mine 

 

Existing 
subsidence 
survey stations  

Proposed lines for 
installation of new 
survey stations  
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Fig. 36 Design of subsidence survey pillar 

 

11.0 Conclusions (pertaining to subsidence study) 

 

1. Subsidence prediction incorporated open stoping in all the previously 

extracted stopes and also the proposed stopes S13 to S19, down to a depth 

of about 800m from the surface. 

 

2. The subsidence predictions revealed negligible subsidence (maximum 

~2mm), less than the threshold value of 10~20mm to be considered as 

minimum noticeable subsidence. 

 

3. The anticipated subsidence is so low that the calculated strain and slope 

values rounds off to zero. Hence it can be said that the proposed stoping will 

not have any significant surface impact to the existing surface features. 

 

4. However, it is recommended to monitor the surface displacements over the 

proposed stoping region at Zawarmala mine at regular intervals. 
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Sensitivity: Public (C4) 

Environmental Policy HZL – Zawar Group of Mines 

At HZL-Zawar Group of underground Mines, we believe in sustainable development and are 
committed to effective environmental management as an integral part of our business. HZL-
Zawar mines will comply with all environmental laws and regulations applicable to our 
activities i.e. mining, beneficiation, storage and transportation of Lead & Zinc concentrate 
and will continue to work for reducing negative footprint on environment and will fulfil the 
requirements of ISO 14001. 

To achieve this we will: 
 

• Conserve natural resources, through adopting environmentally friendly & energy 
efficient technology and process improvements for reducing and preventive 
pollution.  

• Adopt and maintain global best practices on Carbon and energy management; 

• Prevent wherever possible, minimize and mitigate Biodiversity risks throughout our 
operations; 

• Maintain a water balance that minimize the amount of fresh water consumed by 
beneficiation process by reutilizing the tailing water as much as possible and will 
also encourage Rain water harvesting;  

• Improve and enhance environmental conditions and avoid, reduce or mitigate the 
environmental impacts of lead & zinc mining & beneficiation operations to 
neighbouring communities and aquatic lives in areas where we operate including 
air, water, land and noise. We will ensure to abide by the following at our Zawar 
Mines SBU: 

• We will ensure that all environmental impact during the blasting, drilling, 
crushing and beneficiation operations will be minimised by taking proper 
mitigation measures. 

• Apply a zero discharge philosophy wherever possible. 

• Fugitive emissions will be controlled by regular water spraying on waste 
dump, roads & ore storage at mines site. 

• Adequate Dust controlling equipment’s will be provided at Beneficiation 
plant.  

• The lead and Zinc concentrate will be transported in trucks covered by 
tarpaulin. 

• Address employee concerns about environmental performance fairly and seriously; 

• Influence our contractors and suppliers to adopt principles and practices adopted 
by us and work in accordance with our policies; 

• Communicate with all our stakeholders on the progress and performance of our 
Environmental management System. 

 
We will measure and report progress against this policy and review performance on a 
periodic basis to ensure on-going management of environment. The content and 
implementation of this policy will be reviewed periodically, and actions taken accordingly 
including the sharing of good practices throughout the HZL-Zawar Group of Mines. 
        
 

 
 
Kishore Kumar S       Date- 01st March 2021 
 
Director- Zawar Mines SBU 
Zawar Group of Mines,Hindustan Zinc Ltd. 
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