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1.0 EXECUTIVE SUMMARY 

 

1.1 Introduction 

 

Hindustan Zinc Limited (HZL) intends to enhance Lead and Zinc ore production 

and beneficiation capacities from the Expansion of Sindesar Khurd mine from 4.5 

million TPA to 6.0 million TPA Ore Production (ROM basis) and Beneficiation from 

5.0 million TPA to 6.5 million TPA, located at Sindesar Khurd Village, Relmagra 

Tehsil, Rajamand District,Rajasthan. 

 

As per Environment Impact Assessment (EIA) notification dated 14th September 

2006, the proposed expansion project falls under ‘Category A’ and requires public 

consultation to be conducted before approaching Ministry of Environment, Forest 

and Climate Change, New Delhi for Environmental Clearance (EC).  

 

The EIA report has been prepared based on the Terms of Reference (TOR) 

approved by MoEF&CC and on primary data collected during 1st March 2017–31st 

May 2017 representing pre-monsoon season, 2017.  

 

1.2 Environmental Setting 

 

The study area covers 10 km radius around the proposed mine lease area. The 

environmental setting of the proposed expansion mine site is as follows: 

 

� The proposed expansion mine lease area Latitude and Longitude values  

 
A-24°59’ 32.470”N,   74° 08’23.22” E 
B-25°00’ 58.980”N,  74° 08’25.28” E 
C-25°00’ 51.570”N,  74° 08’51.03” E 
G-25°00’ 23.940”N, 74° 08’51.27” E 
H-25°00’ 20.940”N,  74° 08’59.51” E 
I-25°00’ 01.470”N,  74° 09’00.77” E 
J-25°00’ 01.000”N,  74° 08’48.29” E 
K-24°59’ 27.350”N,  74° 08’42.02” E 

 

� The mine is approachable from Rajpura Dariba by nearest airport, Dabok 

(Udaipur) at (47.0 km, SSW) and nearest railway station is Fathenagar about 

(19.4 km, SSW) on Chittorgarh-Udaipur broad gauge railway line and 4 Lane 

State Highway (SH-9). 

 

� Banas river is (4.4 Km, N),  Site elevation is about 510-546 m above MSL; 

 

� Present land use is industrial activity; 
 

� There are no ecological sensitive areas/ protected areas as per Wild Life 

Protection Act 1972 within 10 km radius. 

 

 

The study area map is shown in Figure-1.1. 
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FIGURE-1.1 

STUDY AREA MAP OF 10 KM RADIUS 
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1.3 Project Description 
 

The present capacity is 4.5 MTPA of ore production. The proposed enhancement is 

intended for raising ore production capacity from 4.5 MTPA to 6 .0 MTPA and 

Beneficiation from 5.0 MTPA to 6.5 MTPA. The present Blast Hole Stoping method 

is proposed to be continued with its variants for raising the ore production 

capacity. 

 

1.3.1 Salient Features of Lead Zinc Ore Mine 

 

The salient features of Lead Zinc ore mine are given below in Table-1.1.  

 

TABLE-1.1 

SALIENT FEATURES OF LEAD ZINC ORE MINE 

 
Sr. No. Description Existing Proposed 

1 Mine lease  No., Area & 

Validity  

ML-7/95, 199.84 ha, 

valid till 19.03.2049 

ML-7/95, 199.84 ha, valid 

till 19.03.2049 

2 Reserves & Resources  106.88 million tons 

4.52 % Zn, 2.70% 

Pb (As on 

01.04.2016) 

122.79 million tons 

3.99 % Zn, 2.36% Pb ( As 

on 01.04.2017) 

3 Capacity –Mining 4.5 MTPA 6.0 MTPA 

4 Capacity- Beneficiation 5.0 MTPA 6.5 MTPA 

5 Mode of Entry Ramp & Shaft 

6 Methods of Mining  Blast hole Stopping with backfilling 

7 Land Requirement 125.52 ha 125.52 ha 

8 Power Requirement 40 MW 46 MW 

9 Power Source  Captive Generation & AVVNL 

10 Water requirement 14000 m3/day 

(STP-Udaipur & 

Matrikundia Dam) 

16000 m3/day 

(STP-Udaipur & 

Matrikundia Dam) 

11 Manpower 1500 1800 

12 Project Cost (Rs.) 2980 1051 Crores 

13 Environment Protection 

Cost (Rs.) 

183.5 100  

 

1.4 Baseline Environmental Status 
 

The baseline data monitoring studies have been carried out for three months 

representing covering Pre-monsoon (Summer) season 2017 (1st March 2017 to 

31st May 2017). The details are as follows: 
 

1.4.1 Land Use   
 

As per Satellite Imagery, the Built-up Land is 8.5%, Crop Land is about 62.6%, 

Water Body is 6.8% and remaining land is either area waste land. There are no 

wildlife sanctuary, national park and migratory routes of fauna within study area. 
 

1.4.2 Soil Quality 

 

For the nine soil sample under consideration the pH ranges between 7.4 to 8.5 

indicating soils are slight to moderately alkaline. The EC of nine soil samples is 
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between 83.4 to 386 µs/cm and are below the limits to be called as saline and 

hence the soils are normal for crop growth. The available nitrogen in the nine 

samples as per analysis ranges between 7.8 to 60.6 kg / ha showing low nitrogen 

content for crop growth. The phosphorus content of soil of nine samples ranges 

between 15.8 to 70.3 kg/ha and falls under low to sufficient category for crop 

growth. The Potassium content of nine soil samples ranges between 124.6 to 

191.4 kg/ha and is very low to low for crop growth.  

 

As per analysis of soils data and field observation the land can be classified as 

class III land   i.e.   Good soils on plain to gentle slopes subject to water erosion, 

as per land capability classification (USDA) i.e. good land for sustained 

agriculture. 

 

1.4.3 Meteorology 

 

Temperature ranged from 21.30C to 43.10C and the relative humidity recorded in 

the range of 28.1% to 53.2%. Climate represents dry arid conditions. 

Predominant wind direction is South West with wind speeds ranging from 1-19 

kmph. 

 

1.4.4 Ambient Air Quality 

 

  Eleven ambient air quality monitoring stations were selected in and around 

project site. The minimum and maximum values of PM10 and PM2.5 were observed 

in the range of 33.6 µg/m3 to 105.6 µg/m3 and 21.4 – 47.3 µg/m3 respectively. 

Ambient air quality analysis reveals that these results are well within limits in all 

locations as per National Ambient Air Quality standards.    

 

1.4.5 Water Quality 

 

The baseline water quality status in the region is established by analysing 

samples at 11 locations consisting of eight ground water samples and three 

surface water samples. The ground and surface water samples were analysed and 

found that ground water quality is well within the drinking water quality limits and  

surface water has been found to be suitable for drinking after the conventional 

treatment followed by disinfection.  

 

1.4.6 Noise Levels 

 

The noise monitoring has been conducted for determination of noise levels at eight 

locations in the study area. Noise monitoring results reveal ambient noise levels in 

all the locations are well within the limits as per CPCB Ambient noise standards.  

 

1.4.7 Ecological Environment 

 

Primary survey carried-out with respect to flora in the study area revealed about 

41 species of plants, of which 14 species comprise of trees, 5 shrub species and 

22 species of herbs including climbers and grass.  About 24 species of birds, 8 

species of mammals, 4 species of reptiles, 1 species of amphibians and 6 species 

of insects were reported from this region. Among the life-forms recorded herbs 
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recorded highest species diversity and density in outer buffer layer compared to 

inner buffer layer. As per records of state forest department and Ministry of 

Environment, Forests and Climate Change, there are no protected areas and also 

wildlife corridors in 10 km radius from mine lease area boundary. 

 

1.4.8 Social Environment 

 

The study area (10-km radius) area has a total population of 91563 according to 

2011 census. Total male population is about 50.26 % and total female population 

is around 49.74%. The average literacy rate 61.46% in the region. 

 

1.5 Anticipated Environmental Impacts 

 

1.5.1 Topography  

 

The proposed expansion is an underground mining operation. The changes in the 

topography and landscape for excavation of mining stopes, storage of 

overburden, storage of ore and construction of buildings for office and 

machineries have already been completed for the present operations. However, 

some excavation for approach, mill expansion and road construction shall be done 

in existing land with some levelling. The existing facilities are adequate for the 

proposed expansion project thus not making perceptible impact on the 

topography and the landscape. 

 

1.5.2 Land Use 

 

The impacts on land use due to the mining activities are limited to the acquired 

leasehold area. Presently in the lease area of 199.8425 ha, 125.5 ha land has 

already been acquired for the proposed expansion would be within the premises 

only. 

 

No land degradation would take place on account of underground mining 

operations.  

 

1.5.3 Solid Waste 

 

The waste coming out of mines is being utilized and also proposed to be utilized for 

height raising, filling of stope voids.  

 

Tailing from Beneficiation Plant 

 

The tailings are impounded separately in a dam. Water contained in the tailing 

slurry is reclaimed from the tailing dam and same is being used in process zero 

discharge is maintained at tailing dam. Proper management of tailing disposal not 

only reduces fresh water input to the mill but also protects the environment from 

contamination due to slurry / water. 
 

1.5.4 Air Quality 

 

The emissions from lead and zinc mining activity depend on the intensity of ore 

extraction operations, mode of transportation and processing / beneficiation. 
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Ore loading activities, waste dumping and vehicular movement are the sources to 

air pollution on the surface. Drilling, blasting and crushing will be confined to 

underground. However, two crushing system in mine have been planned at 

surface. Further, the crushers in beneficiation plant are provided with dust 

extraction/suppressions with outlets connected to stacks which are regularly 

monitored also 3 nos of continuous online monitoring systems (CAAQMS) have 

been installed for regular ambient air quality monitoring.  

 

Excavation of ore by drilling, blasting is carried out underground. 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. 

 

1.5.5 Noise Levels and Ground Vibrations  

 

The main noise generating sources are compressors, crusher house, Ball mills, 

and floatation cells. 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. 

 

The noise levels and vibration induced by blasting are 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 every blasting is monitored for vibration as per the DGMS 

rules and is found well within the permissible limits. 

 

1.5.6 Water Quality  

 

Water from tailing dam is being recycled/ reused for the beneficiation purposes 

and the same will be continued. 
 

An additional 2,000 m3/d of water is required for proposed expansion, in addition 

to approved 14,000 m3/d water requirement for 4.5 MTPA mining & 5.0 MTPA 

Beneficiation capacity. Additional requirement will be met out from Udaipur 

Sewage Treatment Plant & Matrikundia dam. Zero discharge is being maintained. 

Mine dewatering due to intersection will also be consumed in the process. 

 

1.5.7 Flora and Fauna 

 

There are no forest blocks in the study area within 10-km radius from the mine 

lease  boundary. Nor there any sanctuaries or national parks in 10 km radius of 

the mine lease area.  

 

The schedule I species of the study area represented by avian species such as 

Peafowl, Indian Grey Hornbill, White Eye buzzard and Black Shouldered Kite, along 

with Indian monitor lizard, Indian flap shell turtle along with Indian Leopard which 

are listed in the Indian Wildlife (Protected) Act, 1972. 
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Whereas the rest of remaining fauna in the study area represented by respective 

schedules such as II, III, IV and V of the Indian Wildlife (Protection) Act, 1972. 

 

 Incidentally there is no presence of endangered botanical flora in the study area, as 

 per the records of Botanical Survey of India. 
 

 
 

1.6 Environnent Management Plan  

 

1.6.1 Air Pollution Management  

 

Sindesar Khurd mines being underground mine, the source of air pollution is not 

significant. The only possible sources of pollution are due to handling, storage, 

transportation & crushing ore above ground and due to plying of vehicles in the 

mine premises and transportation of concentrate to smelters. Transportation of 

extracted ore from mines to beneficiation plant is through conveyors/trucks. 

Dedicated fleet of trucks are deployed and maintained to ensure minimum impact 

due to vehicular movement. 

 

Presently, ambient air quality monitoring is being carried out five (5) locations 

considering the predominant wind direction and in consultation with RSPCB. Same 

will be continued for the expansion. Online Ambient Air Quality monitoring have 

been installed in 3 locations in core zone for continuous monitoring of PM10, PM2.5, 

SO2, NOX and CO. 

 

1.6.2 Noise Pollution Management 

 

The following control measures are being adopted to keep the ambient noise 

levels well below the limits: 

 

• Majority of mining activities shall be restricted to underground only.  

• Proposed primary crusher will be installed in 1000m depth in underground. 

• Compressors are installed in isolated building. 

• Ventilation fans are provided with dampeners. 

• DG sets having acoustic enclosure will be installed. 

• All vehicles and machineries used have noise emissions within permissible 

limits through regular maintenance. 

• Regular monitoring of noise level of mining & milling equipment. 

• PPEs (Ear plug & Ear Muff) are provided. 

 

HZL will adopt the following control measures to obviate/minimize the impact of 

vibration:  

 

• Blast design parameters have been decided based on extensive studies carried 

out by CIMFR who are also involved in validation/ analysis & monitoring on 

regular basis. 

• Regular vibrating monitoring at surface on fixed stations by standard 

seismographs. 

• Determination of predictor equation.  

• Total charge and Maximum Charge per delay (MCPD) for each stope is decided 
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based on its location derived from predictor equation. 

• Use of Non electric/electronic detonator. 

• Quality drilling and charge per delay optimized as per design. 

• Ground vibrations are kept within statutory limits. 
 

1.6.3 Water Pollution Management   

 

Water will be required for various mining activities like drilling, vehicle 

maintenance, dust suppression, wet grinding of ore, greenbelt development and 

domestic consumption. Water requirement is 14000 KLD for existing operations. 

Additional requirement will be 2000 KLD making total water requirement after 

capacity enhancement to 16000 KLD. To reduce the fresh water consumption, 

pumped out water from mine sumps shall be recycled and utilized in appropriate 

industrial applications, used in dust suppression and in beneficiation plant. Water 

reclaimed from tailing dam will be re used in process. 

 

1.6.4 Greenbelt Development 

 

Suitable greenbelt has been already developed around the mine site to improve the 

aesthetic of the area to attenuate the noise levels and to reduce the impact of dust 

generated due to vehicular movement and other operations.  

 

1.6.5  Traffic Management 

 

Due to proposed expansion in the Mine & Mill production, traffic will be increased 

marginally. As the road condition is very good as per IRC Guidelines, so post 

expansion will have minimal impact on the current traffic as most of the traffic will 

be restricted between SK mine and Dariba complex and to the tailing dam to some 

extent. 

 

1.6.6 Solid Waste Management 

 

In the proposed expansion of S K Mine, no additional waste will be dumped on the 

surface beyond the already approved waste quantity and no additional waste dump 

is envisaged. The increased waste generated will be disposed off into the 

underground voids and height rising of tailing dam. 

 

1.7 Environmental Monitoring Programme 

 

Regular environmental monitoring is conducted in and around project area as per 

stipulated guidelines by State Pollution Control Board norms, Central pollution 

Control Board, New Delhi and as per conditions stipulated in environmental 

clearance. An amount of Rs. 100 crores have been allotted for cost towards 

pollution control. 

 

1.8 Risk Assessment and Disaster Management Studies 

 

The mining operations at Sindesar Khurd mines are fairly mechanized. In 

underground mining operations, hazardous situation may arise leading to 
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accidents. In the Metalliferrous 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: 

 

• Outbreak of fire; 

• An influx of noxious gases; 

• An erruption of water or inundation; 

• Premature collapse of any part of workings; 

• An accident due to the explosives; 

• A fracture or breakage of any essential part of winding system; 

• Bursting of any equipment at high pressure; and 

• Air blast. 

 

Proper precautions and remedial measures will be taken to prevent the 

occurrence of the above mentioned causes. 

 

1.9 Conclusion 

 

The proposed expansion project will have minimum impacts on the local 

environment, with proper mitigation measures and effective implementation of 

the environment management technologies and measures as suggested in the 

EIA/EMP report and as recommended by MoEF&CC, CPCB and SPCB. The negative 

impacts will be minimized to a great extent by judicious implementation of EMP.  

 

The proposed underground expansion would immensely influence the economic 

aspect of the society around the project and also the state and the nation through 

increased revenues. About 300 nos (direct and indirect) would get direct or 

indirect employment in the operations and maintenance of the project. 

 

In addition to the direct and indirect employment opportunity, 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 is 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.The project proponent kept 3.0% of the total cost of the project 

based on local needs. 

 

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%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. 
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This will improve the social and economic environment in the vicinity and also meets 

the raw material requirements of the expanded capacities of the company’s 

existing plants. Besides meeting the Company’s requirement of its own smelters, 

the mining and processing of both these minerals (Lead and Zinc) are vital for the 

development of our country at large. 

 

Thus, in view of considerable benefits from the project, the proposed project is 

beneficial to the region as well as to the nation. 
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1.0 INTRODUCTION 
   

Hindustan Zinc Limited (HZL) is Asia’s largest non-ferrous metal producer of 

Zinc and Lead and its Head office is at Udaipur, Rajasthan. HZL is world's 

second largest integrated producer of Zinc with a global share of approximately 

6.2%. HZL has its operations in exploration, mining, ore processing, smelting 

and refining of Zinc, Lead, and Silver. It is also a major producer of sulphuric 

acid, as a byproduct of lead-zinc metal processing. HZL also has interest in wind 

and thermal power generation. 
 

The Sindesar Khurd deposit is located at 6 km NNE of Rajpura Dariba mines in 

Relmagra tehsil of district Rajsamand, Rajasthan. 
 

Mining lease was granted on 11.06.1998 and executed on 20.03.1999 for a 

period of 30 years which was subsequently extended for additional 20 years by 

Government of Rajasthan under the amendment of rule 8A of MMDR 1957 on 

letter vide no. M.E-II/Raj/CC-Major/ML 7/1995/5308 dated 26.11.2015, from 

office of Mining Engineer Division-II Rajsamand. Copy is enclosed as 

Annexure-IA. The IBM approved mine plan letter is enclosed as Annexure-

IB. Authenticated past production details from DMG and Rider agreement are 

given in Annexure-IC and Annexure-ID respectively. The lease is now valid 

up to 20.03.2049. 
 

Environment Clearance was granted by MoEF&CC for 3.75 million TPA ore 

production & 4.25 million TPA ore beneficiation for Sindesar Khurd underground 

mine vide letter no. J-11015/10/2014-IA.II (M) dated 15-01-2016, and 

amended from 3.75 million TPA to 4.5 million TPA ore production & 4.25 million 

TPA to 5.0 million TPA ore beneficiation vide letter no. J-

11015/10/2014.IA.II(M) dated 21-12-2016 under clause 7 (ii) of EIA 

Notification, 2006.  
 

The proposed expansion of mine is from 4.5 to 6.0 million TPA of Lead-Zinc Ore 

Production (ROM basis) and Lead- Zinc ore Beneficiation from 5.0 to 6.5 million 

TPA from Sindesar Khurd mine & other mines.  

 

1.1 Purpose of the Report 

 

As per Environment Impact Assessment Notification dated 14th September 

2006, new projects or activities, or the expansion or modernization of existing 

projects proposed in any part of India shall obtain prior environmental clearance 

from Ministry of Environment, Forest and Climate Change (MoEF & CC) or State 

Environment Impact Assessment Authority (SEIAA)/SEAC. 

 

HZL has obtained Terms of Reference (TOR) for EIA studies vide letter no. F. No. 

J-11015/7/2017-IA.II(M), dated 03rd April 2017.  

 

In compliance to the TOR condition-48 (mines) and -49 (beneficiation plant) , the 

EIA report prepared based on the approved TOR along with executive summary in 

Hindi and English was made available to the public for the purpose of public 

hearing. Public hearing for the proposed expansion project was conducted by 

Rajasthan State Pollution Control Board on 1st November 2017 in the presence of 

Additional Collector and Additional Magistrate as per the Environment Impact 



 

Environmental Impact Assessment Study for the Expansion of Sindesar Khurd Lead-Zinc 
underground Mine from 4.5 Million TPA to 6.0 Million TPA Ore Production (ROM basis) and 
Beneficiation from 5.0 Million TPA to 6.5 Million TPA, located at Sindesar Khurd Village, 
Relmagra Tehsil, Rajsamand District, Rajasthan (ML No.07/95) 

  Chapter-1   

Introduction 
 

 

VIMTA Labs Limited, Hyderabad                                                                                                      C1-2 

Assessment Notification dated 14th September 2006. Based on the proceedings of 

the public hearing, the EIA report has been upgraded and submitted for the 

Environmental Clearance to the Ministry of Environment and Forests, New Delhi. 

 

A copy of the TOR letter (Annexure-IIA), along with its compliance to the 

conditions is enclosed as Annexure-IIB. The certified Environmental Compliance 

of the existing plant is given in Annexure-III. 

 

1.2 Identification of Project and Project Proponent 

 

1.2.1 Identification of the Project Proponent 

Hindustan Zinc Ltd. is one of the largest Lead-Zinc integrated producer & a leading 

producer of silver with more than 60 years of experience in Mining & Smelting. 

Reserves & Resources of about 404.4 MT as on 31st March 2017 sufficient for more 

than 25 years of mine life.  Environment Clearance Capacities-Ore Production- 

16.55 MTPA, Zinc metal- 11.25 lakh TPA, Lead metal-2.20 lakh TPA, Silver- 772 

TPA. Captive Thermal Power generation 474 MW, Waste heat power 35 MW & Wind 

power 274 MW and 16.2 MW solar power plant.  Clean Development Mechanism 

(CDM) projects on waste heat recovery & wind power have an annual Certified 

Emission Reduction potential of over 5,83,685 TPA of CO2. Total Exchequer to 

Government during 2016-17 was Rs.17760 Crores, including Royalty, taxes and 

divident. HZL has established Sewage Treatment Plant at Udaipur under PPP model 

to treat 20 MLD sewage and utilize treated water in its operations. With the success 

of Phase-1,MOU has been signed with Udaipur Smart City Ltd for another 40 MLD 

on 25th June 2017.Vision to enhance the quality of life and economic well being of 

the communities around its operations, mainly SAKHI, MARYADA, KHUSHI 

campaigns, reaching over 5 lakh people spread over 184 villages across Rajasthan. 
 

1.2.2 Need for Project & its Importance to the Region 
 

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. Closure of 

some mines like Lisheen, Century, Brunswick etc and demand growth creating need 

for around 4 MTPA of additional zinc production by 2020. 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. Lead requirement in batteries is increasing with 

Automobile Industry expansion & power back up. Proposed expansion project shall 

augment the supply of Zinc to the domestic market for Industrial growth. The 

proposed expansion will generate additional direct employment of approximately 

300 manpower. In addition to this, there is ample opportunity for increase in 

indirect employment due to mining related activities like transport, workshop, 

garages and other services. Skill development & training programs to make local 

youth employable shall continue for development of community. Additional 

exchequer to Government will be around Rs.311 Crores. per annum. 

 
 

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. 
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Global Zinc consumption is forecast to grow at a compound average annual rate of 

2.4 % p.a. over the period 2016-2021. Global Zinc consumption is projected to 

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

 

Consumption growth sets a requirement for extra raw material supply to smelters 

(concentrate and secondary materials) of 0.28 Mt/a Zn. Whilst some of extra mine 

capacity will come from expansions and mine extensions of existing producers, the 

majority will be from new mines. HZL’s largest producer Rampura Agucha open pit 

mine is in closure stage, so by mining this deposit, HZL will provide the country with 

increased revenue earnings. This will also transform the region’s economy.   

 

1.2.3 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. 

 

TABLE-1.1 

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 

 

1.2.4 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 expansion of the Zinc production capacities. 

Further the deficit in international market during the upcoming years provides 

opportunity for export. 

 

1.2.5 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. 

 
 

1.2.6 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 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 
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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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

1.3 Brief Description of the Project 

 

1.3.1 Nature of the Project 

 

As per the Environment Impact Assessment (EIA) Notification dated 14th 

September 2006, the proposed expansion can be classified as ‘Category A’ 

project under ‘1(a)’ mining of minerals & 2 (b) mineral beneficiation, 

which requires Environmental Clearance (EC) from MoEF & CC, New Delhi. 
 

1.3.2 Size of the Project 
  

The Sindesar Khurd Lead-Zinc deposit extends over an area of 199.8425 ha out 

of which 125.52 ha is acquired with an estimated geological reserves of 122.79 

MT containing 2.36% Pb, 3.99% Zn. The expansion of Sindesar Khurd Lead-Zinc 

underground mine will be from 4.5 million TPA to 6.0 million TPA Ore Production 

(ROM basis) and Beneficiation from 5.0 million TPA to 6.5 million TPA. 

  

1.3.3   Location of the Project 
 

The project site is located at Sindesar Khurd village, Relmagra tehsil, Rajamand 

district, Rajasthan. The index map of the project site is shown in Figure-1.1. 

Similarly, the study area showing topographical features within 10 km radius 

from the project site boundary and Google image are shown in Figure-1.2 and 

Figure-1.3 respectively. The Surface Infrastructure and Mine Beneficiation 

photographs are given in Figure-1.4 and Figure-1.5 respectively. 
 

1.3.3.1 Cost of the Project 
 

The estimated cost of the proposed expansion project is Rs. 1051 Crores. The 

anticipated capital expenditure for the pollution control measures is Rs. 100 Crores 

with a recurring budget of Rs. 12 Crores.   
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1.3.3.2 Environmental Setting of the Project Site 
 

The details of environmental setting of the project site are given in Table-1.2.  

 

TABLE-1.2 

ENVIRONMENTAL SETTING OF THE PROJECT SITE 

 
Sr. No. Particulars Details 

1  Project Location Sindesar Khurd Mine, Sindesar Khurd village, 
Relmagra tehsil, Rajsamand district, Rajasthan 

2  Latitude  
 
Longitude  

A-24°59’ 32.470”N, 74° 08’23.22” E 
B-25°00’ 58.980”N, 74° 08’25.28” E 
C-25°00’ 51.570”N, 74° 08’51.03” E 
G-25°00’ 23.940”N, 74° 08’51.27” E 
H-25°00’ 20.940”N, 74° 08’59.51” E 
I-25°00’ 01.470”N, 74° 09’00.77” E 
J-25°00’ 01.000”N, 74° 08’48.29” E 
K-24°59’ 27.350”N, 74° 08’42.02” E 

3  Elevation above MSL 510 m to 546  m 

4  Toposheet No 45  L/1, and 45 K/4 

5  Climatic conditions  
(IMD Dabok (Udaipur)) 

Annual maximum temp: 47.0oC 
Annual minimum temp: 2.0oC 
Annual total rainfall: 550  mm 
Annual predominant wind direction: NW, W 

6  Site-specific Climatic Conditions 
(Pre Monsoon  season-2017)  

Maximum temp: 43.10C 
Minimum temp: 21.30C 
Total rainfall: 3.2 mm 
Predominant wind direction: SW 

7  Nearest Highway NH-162A is within (2.7 km, W) radius from Lease 
area 
Udaipur –Chittorgarh 4 Lane : (16.2 km, S) 

8  Nearest Railhead Bhupalsagar (16.8 km, SSE) 

Fathenagar (19.4 km, SSW) 

9  Nearest Railway Line Udaipur –Chittorgarh Broad Guage  (19.4 km, SSW) 

10  Nearest Airport Dabok-Udaipur (47.0 km, SSW)  

11  Other Historical /Religious 
places  

Matrikundia (17 km, ENE) 

12  Defence installations  Udaipur Cantonment Area (63 km, SW) 

13  Ecologically sensitive zones, 
including National Park, Wildlife 

Sanctuary, Elephant / Tiger 
Reserve (existing as well as 
proposed), Migratory routes 
etc. 

None within 10 km 

14  Protected/Reserve Forests None within 10 km 

15  Nearest Village Sindesar Khurd (0.1 km, W) 

16  Villages within 1 Km radius  Sindesar Khurd (0.1 km, W),  
Ragunathpuram (0.3 km, E) 

17  Nearest Town Relmagra, (3.0 km, NW) 

18  Nearest City Rajsamand, 26.0 km, W) 

19  Nearest tourist place Nathdwara (33.0 km, WSW) 

20  List of Industries Rajpura Dariba Mines ( 4.5 km, S) 
Dariba Smelting Complex (3.2 km, SSW) 

21  Sesmicity Seismic Zone –II 

22  Nearest IMD Station Dabok, Udaipur (47.0 km, SSW) 

23  Nearest River Banas-approx (4.4 km, North) 

24  Nearest lake/ponds Rajsamand Lake( 25 km, WNW) 

25  Nearest Port Kandla Port(456 km, SW) 
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FIGURE-1.1 

INDEX MAP SHOWING THE PROJECT SITE  

Mine Site 
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FIGURE-1.2 

STUDY AREA MAP OF THE PROJECT (10 KM RADIUS) 
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FIGURE-1.3 

GOOGLE MAP OF THE PROJECT (10 KM RADIUS) 
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FIGURE-1.4  

SURFACE INFRASTUCTURE SITE PHOTOS 
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FIGURE-1.5 

MINE & BENEFICIATION PLANT SITE PHOTOS 
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1.4 Scope of the Study 

 

With a view to assess the environmental impacts arising due to the proposed 

expansion, M/s. HZL  engaged  M/s. Vimta Labs Limited, Hyderabad to prepare 

EIA report for various environmental components including air, noise, water, soil 

and biological components along with parameters of human interest, which may 

be affected and to suggest mitigation measures for the adverse impacts. 

 

Environmental baseline monitoring has been carried out during pre monsoon 

(summer) season 1st March 2017 to 31st May 2017 and the same has been used 

to identify potential significant impacts. Modeling exercises have been carried out 

to predict and evaluate the cumulative impacts due to this proposed expansion 

project.  

 

1.4.1 Study Area for EIA 

 

The study area for the EIA study is covered within 10 km from the project site 

boundary.  

 
1.4.2 Details of the Study 

 

The scope of study broadly includes: 

 

• To conduct literature review and to collect data relevant to the study area; 

• To undertake environmental monitoring so as to establish the baseline 

environmental status of the study area; 

• To identify various existing pollution loads due to various activities in the 

ambient levels; 

• To predict incremental levels of pollutants in the study area due to the 

proposed expansion project activities; 

• To evaluate the predicted impacts on the various environmental attributes in 

the study area by using scientifically developed and widely accepted 

environmental impact assessment methodologies; 

• To prepare an EMP outlining the measures for improving the environmental 

quality and scope for environmentally sustainable development; and  

• To identify critical environmental attributes required to be monitored. 

 

1.4.3 Methodology of the Study 

 

 Reconnaissance survey was conducted by the consultants along with concerned 

officials and sampling locations were identified on the basis of: 

 

• Predominant wind directions in the study area as recorded by India 

Meteorological Department (IMD) at Dabok, Udaipur; 

• Existing topography, location of surface water bodies like ponds, canals and 

rivers and along with drainage pattern; 

• Location of villages, towns and sensitive areas;  

• Areas which represent baseline conditions; and 

• Collection, collation and analysis of baseline data for various environmental 

attributes.  
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Detailed field studies have been carried out during pre monsoon season (1st 

March 2017 to 31st May 2017) covering a period of 3 months to determine 

existing conditions of various environmental attributes. The monitoring details are 

outlined in Table-1.3. 

 

TABLE-1.3 

ENVIRONMENTAL ATTRIBUTES AND FREQUENCY OF MONITORING 

 
Sr. 
No 

Environmental 
Component 

Sampling 
Locations 

Sampling 
Parameters 

Total 
Sampling 
Period 

Sampling 
Frequency 

1 Meteorology One central 
location 
 

Temperature, wind 
speed, wind 
direction, relative 
humidity, rainfall 

3 months  Continuous 
hourly 
recording 

2 Ambient air 
quality 

9 Locations PM10, PM2.5, SO2, 
NO2, Ozone, CO, 
NH3, C6H6, BaP, As, 
Ni, Pb and Hg  
 
 
 

Two 
consecutive 
days per 
week for 3 
months 

24 hourly 
samples for 
PM10, PM2.5, SO2 
NOx, NH3, C6H6,, 
BaP, As, Ni and 
Pb; 
three 8 hourly 
samples per 
day for CO and 
O3 

3 Water quality  8 Ground water 
and 3 Surface 
water locations 

As per drinking 
water standards 
IS: 10500, 2012  

Grab 
sampling 

Once  during 
study period  

4 Noise 8 Locations Sound pressure 
levels 

Continuously 
for 24 hours  

Once during 
study period 

5 Soil 9 Locations Soil profile, 
Chemical 
constituents 

Composite 
sample 

Once during 
study period 

6 Ecology Existing 
ecological 
resources 
within study 
area 

Flora and fauna  Field 
observations 
and 
secondary 
sources  

Once in study 
period 

7 Demography 
and Socio-
economic 
aspects 

Total study area Demographic 
profile 

Based on district census 
handbook (2011) 

8 Land use Total study area Trend of land use 
change for 
different categories 

Remote sensing data 

9 Geology - Geological history 
 

Data collected from secondary 
sources 

10 Hydrogeology 
 

- Drainage area and 
pattern, nature of 
streams, Aquifer 
characteristics, 
Recharge and 
Discharge rates 

Based on data collected from 
primary study carried out. 

 

The applicable environmental standards for the project are given in Annexure-

IV. The methodology of monitoring and analysis is given in Annexure-V. 
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2.0 PROJECT DESCRIPTION 
 
2.1 Project Profile 

 
The present capacity of the mine is 4.5 million TPA of ore production. The 
proposed enhancement is intended for raising ore production capacity from 4.5 
million TPA to 6 .0 million TPA and Beneficiation capacity from 5.0 million TPA to 
6.5 million TPA.  
 

2.2 Type of Project 
 

The proposed project is a mechanized underground Lead-Zinc mining & 
beneficiation brownfield expansion project. 
 

2.3 Location of the Project 
 

 
The mine is approachable from Rajpura Dariba by nearest airport, Dabok 
(Udaipur) at (47.0 km, SSW) and nearest railway station is Fathenagar about 
(19.4 km, SSW) on Chittorgarh-Udaipur broad gauge railway line and 4 Lane 
State Highway (SH-9). 
 
The deposit forms a part of Rajpura –Dariba Bethumni metallogenic belt. The 
concealed at a depth below 120 m from the general surface profile. Mining Lease 
is demarcated on part plan of Survey of India Toposheet No 45 L/1 and 45 K/4. 
It lies between Latitudes: 24059’N and 25001’N and Longitudes:74009’E and 
74010’E on Survey of India toposheet No. 45 L/1 and 45 K/4. 
 
 

2.3.1 Topography and Drainage 
 

The topography of the area is marked by a NNE-SSW trending quartzite ridge 
with highest elevation of 567 mRL. This elevation is flanked on either side by 
gently undulating surface having an average elevation of 500 mRL. 
  
The watershed and drainage pattern reveals that there are two watersheds in the 
lease area. The North and West are drained by the non-perennial Banas, which 
flows about 4.4 km north of the lease boundary and in the extreme southern 
area its drain by Berach River. As there are series of hills running from the centre 
of the area, the drainage is mostly from centre towards East and West and 
drainage density is very poor. 
 

2.4 Geology 
 
 

2.4.1 Regional Geology 
 
 

Dariba Bethumni metallogenic belt comprises an assemblage of medium to high-
grade metamorphic equivalents of orthoquartzites, carbonates and carbonaceous 
facies rocks belonging to Bhilwara Super Group (3.5-2.5 Ga) and extends for 
about 19 km in north-south direction. This cover sequence is underlain by 
basement rocks (gneisses and schists) of Mangalwar Complex.  
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The geology of the area is mainly composed of thin alluvial cover, belonging to 
Sub-Recent to Recent period of Quaternary era underlain by Rajpura –Dariba 
group of Bhilwara Super Group of Archaeans. The Dariba-Bethumni metallogenic 
belt comprises of an assemblage of medium to high grade metamorphic 
equivalents of ortho-quartzites, carbonates, and carbonaceous facies flanked by 
meta-argillites belonging to Bhilwara Super group of Archaean age. The Regional 
Geology is shown in Figure-2.1. 
 

Structure 
 

The structure of the belt is as an isoclinal fold (GSI, 1990) having syn formal 
closure at Dariba in south and anti formal closure at Bethumni in north. The syn 
formal closure exhibits steep plunge (55°-60°) towards ENE and the anti formal 
closure shows shallow plunge (15°-20°) towards NE.  
 

The rocks have suffered at least three phases of deformation. The earliest folds 
(F1) are preserved in the form of recumbent folds with N30°E-S30°W axial trend. 
Another set of appressed isoclinals F1 folds are represented by intrafolial folds 
with moderate plunge towards NNE to ENE. The last deformation F3 is 
represented by broad and open warps resulting in culminations and depressions.  
 

The regional trend of the formations veers from N-S between Dariba and Rajpura 
in the south, to N15°E-S15°W between Sindesar Khurd and Sindesar Kalan in 
the middle and finally to N50°E-S50°W around Bethumni in the north. The rocks 
generally show moderate to steep dips towards E/SE. 
 

Mineralization 
 

Base metal deposits of various sizes and grades occur throughout the belt in 
calc-silicate bearing dolomite and graphite mica schist horizons, the latter in 
general containing low grade disseminated sulphide of large volumes. At the 
south end of the belt in particular, contains multi-metallic sulpho- salt 
association. Mineralization exhibits lithological, stratigraphic and structural 
controls and occurs in the form of fracture-filling veins, stringers and 
disseminations forming tabular to lenticular ore bodies. 
 

Metamorphism 
 

The assemblage of metamorphic minerals suggests that the area has undergone 
medium to high grade regional metamorphism up to amphibolite facies. The 
geology of the area is summarized in following Table-2.1. 
 

TABLE-2.1 
SUMMARIZED GEOLOGICAL SUCCESSION 

 

Era Age Super Group Group/Formations Rock Types 

Quaternary Sub-Recent to 
Recent 

Fluvial & 
Colluvium 

Alluvium Sand, Silt, Clays, Gravel 
etc 

Unconformity 

 
 

Intrusive 

  Pegmatites, Quartz 
Venis 

 Bhilwara super 
group 

Rajpura-/Dariba group Dolomitic marble, 
Graphitic, 

Kyaniteschists, 
Quartziters 

Achaeans Mangalwar Complex Migmatite, gneiss, mica, 
schists, quartzites 

Banded gneissic Complex Gneisses, schist,etc 
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FIGURE-2.1 
REGIONAL GEOLOGICAL MAP (GSI) OF DARIBA-BETHUMNI 

MINERALISED BELT 
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2.4.2 Local Geology 
 

2.4.2.1 Deposit Geology 

 
Sindesar Khurd deposit is located in the central part of the eastern limb of the 
major Dariba-Bethumni synformal fold. The best exposed rock unit in the area is 
interbanded mica – schist / chert/ quartzite and forms a prominent NNE-SSW 
trending ridge. The economic concentrations of lead-zinc-silver mineralization 
are hosted by calc-silicate bearing dolomite and graphite mica schist. The host 
rock is completely concealed 100 m below the above unit. 
 
Graphite mica schist and calcareous quartz biotite schist, exposed further east of 
the area are intersected in the drill holes and mine developments. 

 
Rock Characterisation 
 
The rock types of the area from footwall to hanging wall are as follows:  
 
• Calcareous quartz biotite schist;  
• Calc-silicate bearing dolomite with lead – zinc mineralization;  
• Carbonaceous mica schist (mineralized); and  
• Garnet quartz mica schist with chert/ quartzite intercalation.  
 

 

Structure 
 

Sindesar Khurd deposit is located in the central part of the eastern limb of the 
major Dariba-Bethunmi synformal fold. To decipher the local structural setting 
and it’s bearing on the correlation of the concealed calc-silicate bearing dolomite 
host, litho-structural mapping of a part the Sindesar Khurd ridge covering the 
deposit area was carried out and integrated with the geological maps of GSI for 
the adjoining areas. The general trend of the quartzite/quartz mica schist bands 
is in NNE-SSW direction. At places, some quartzite bands showing recumbent 
digitations are exposed for more than 200 m across strike. 
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FIGURE-2.2 

DEPOSIT GEOLOGY 
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Folds 
 
Minor folds are rarely observed in the area. Bedding, foliation data and lineation 
data define isoclinals to open, asymmetric fold geometry with a gentle plunge of 
5°- 18° towards N0°-15°E. This fold system is represented by chert/quartzite 
bands and the earlier schistosity (S1).The youngest folds are open and upright 
along E-W axes and are exhibited as broad warps in the map pattern of chert 
bands. 
 
Joints 
 
Joints are most commonly observed in chert /quartzite bands. There are four 
sets of joints. The rock formations have been affected by minor faults and 
shears. These are mostly 3-4 m long, rarely extending upto 7-8 m. The 
brecciated and shattered zones associated with these range in width from a few 
centimetres to about 2.5 m. These zones in chert/quartzite bands are 
characterized by shattered and fragmented pieces cemented by silica and 
ferruginous materials. Displacements due to faulting are of the order of few 
meters only. Faults and shears are aligned at high angles to the strike of the 
formations. 
 
Ore Body and its Behaviour  
 
The upper limit of mineralization varies 100 m (between 6775N-8200N) and 350 
m and even deeper (further South of 6775N) from surface. The ore bodies dip 
west to steep east. The ore body lies close to the contact of quartz mica schist 
envelope with dolomite/graphite mica schist. 
 
The general strike of the ore body is N10°E to N15°E while dips vary from 45° to 
60° towards west and in deeper levels steep easterly. Pinching and swelling is 
also observed in the ore body.  
 
Average width of the ore body is about 30 m. There is remarkable variation in 
width of ore body both along strike and dip. The ore body is open at a depth of 
1100 m from surface and appears to be pinching near 0 mRL (between 7025N-
7425N) while in S-extension the ore body is following a downward and 
southward trend along plunge with steep easterly dips and open in depth. The 
ore body plan and ore body section are shown in Figure-2.3 and Figure-2.4.  
 
Mineralization 
 
The principal ore forming minerals are Sphalerite (ZnS) and Galena (PbS). 
Pyrrhotite (Fe1-xS) is most abundant and ubiquitous gangue while pyrite (FeS) 
and Arsenopyrite (FeAsS) are rare. The ex-solved silver is associated with 
Galena. The rock forming minerals are calcite, dolomite, quartz, mica, garnet, 
tremolite, argillaceous and carbonaceous materials. 
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FIGURE-2.3 
ORE-BODY PLAN 
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FIGURE-2.4 

ORE-BODY SECTION 
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2.5 Size of Proposed Operation 
 
The project has been planned to produce 6.0 million TPA Lead-Zinc Ore 
production & 6.5 million TPA Lead – Zinc ore treatment (including 0.5 million TPA 
from Bamnia Kalan mine & other mines). The salient features of the proposed 
enhancement project are given in Table-2.2. 

 
TABLE-2.2 

SALIENT FEATURES OF THE PROJECT 
 

Sr. No. Description Existing Proposed 

1 Mine lease  No., Area & 
Validity  

ML-7/95, 199.84 ha, 
valid till 19.03.2049 

ML-7/95, 199.84 ha, valid 
till 19.03.2049 

2 Reserves & Resources  106.88 million tons 
4.52 % Zn, 2.70% 
Pb (As on 
01.04.2016) 

122.79 million tons 
3.99 % Zn, 2.36% Pb ( As 
on 01.04.2017) 

3 Capacity –Mining 4.5 million TPA 6.0 million TPA 

4 Capacity- Beneficiation 5.0 million TPA  6.5 million TPA 

5 Mode of Entry Ramp & Shaft 

6 Methods of Mining  Blast hole Stopping with backfilling 

7 Land Requirement 125.52 ha 125.52 ha 

8 Power Requirement 40 MW  46 MW 

9 Power Source  Captive Generation & Ajmer Vidyut Vitran Nigam 
Ltd ( AVVNL) 

10 Water requirement 14000 m3/day 
(STP-Udaipur & 
Matrikundia Dam) 

16000 m3/day 
(STP-Udaipur & 
Matrikundia Dam) 

11 Manpower 1500 persons 1800 persons 

12 Project Cost (Rs.) 2980 Crores 1051 Crores 

13 Environment Protection 
Cost (Rs.) 

183.5 100  

 
2.5.1 Production Details 
 

The production in Sindesar Khurd mine has begun in the year 2005-2006 and the 
details of production till date are presented in Table-2.3. 
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TABLE-2.3 
YEAR-WISE ORE PRODUCTION 

 
     All the values are given in Million Tonnes 

 

Year EC Sanctioned Actual Excess 
Production 

2005-06 0.3 0.0066 Nil 

2006-07 0.3 0.060 Nil 

2007-08 0.3 0.295 Nil 

2008-09 0.3 0.299 Nil 

2009-10 2.0 0.444 Nil 

2010-11 2.0 0.654 Nil 

2011-12 2.0 1.303 Nil 

2012-13 2.0 1.585 Nil 

2013-14 2.0 1.723 Nil 

2014-15 2.0 1.910 Nil 

2015-16 3.75 2.969 Nil 

2016-17 4.5 3.664 Nil 

2017-18 (till Oct-17) 4.5 2.410 Nil 

 
2.6 Exploration 
 
2.6.1 Surface Exploration 
 

The preliminary surface exploration of the deposit was carried out by GSI 
followed by Hindustan Zinc Limited. From surface GSI and HZL drilled 9267 m 
(200 m spacing) & 6542 m (100 m spacing) respectively for 900m strike length. 

 

 
Further, during 1998-2000, GSI carried out exploratory drilling in the south 
extension. Two holes intersected high grade mineralization (+10% Pb+ Zn and 
high silver) at greater depth. Following these result, HZL planned detailed 
exploration in this area. 

 
The surface exploration by HZL has been going on since 2006 in Sindesar Khurd 
in south extension. The area covers a strike length of 2500 m from the southern 
and northern limit of present Sindesar Khurd Mine. Till 31st December 2016 a 
total of 190207 m drilling by surface exploration has been conducted in 434 
boreholes. From the borehole data along with the GSI, it is deciphered that 
mineralization is open in depth and current ore reserves / resources are liable to 
be enhanced. 

 
 

The total surface exploration carried out till 31st December 2016 is 2,05,321 m in 
473 holes by HZL, MECL and GSI. In future surface exploration drilling will be 
carried out in order to increase the exploration density to upgrade the ore 
resources to reserves category. Also it is planned to carry out further exploration 
in any new lens occurring within the lease. 
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2.6.2 Underground Exploration 
 

With development of underground levels between 425 to -5 mRL subsurface 
exploration is being done by diamond drilling for precise delineation of ore body 
and correct reserves/ resource estimation. Close spaced drilling on 25 m followed 
by 15 m spacing (where required) is done for stoping operation in underground. 
Detailed underground exploration drilling is done once the approach 
development is reached up to the stope/ block to define the ore body geometry 
precisely and hence for stope planning and extraction in lower mining block. 
Geological information of mineralization, lithology and structure is also being 
collected from underground excavations. 

 
2.7  Reserves and Resources as per UNFC Classification 
 
2.7.1 Geological Reserves & Resources 
 

Based on exploration drilling from surface and underground the ore reserves and 
resource computed on 01-04-2017 stands at 122.79 million tonnes with 2.36% 
Pb & 3.99% Zn. The status of category wise and level wise ore reserves and 
resource is given Table-2.4. 

 
TABLE-2.4 

STATUS OF RESERVES & RESOURCES AS ON 01-04-2017 
 

Category Mt pb(%) Zn(%) Ag 
(ppm) 

Proved Mineral Reserve (111) 10.04 2.75 4.27 159 

Probable Mineral Reserve (121 and 122 ) 25.53 2.95 4.21 172 

Measured Mineral Resource (221) 3.77 2.91 5.19 159 

Indicated Mineral Resource ( 222) 13.60 3.13 4.34 162 

Inferred Minerals Resources (333) 69.84 1.91 3.73 86 

Total (R&R) 122.79 2.36 3.99 121 

Source: Mining Plan 
 
2.8 Mining 
 

2.8.1  Underground Mining 
 

 
Mine is currently having nine openings with two ramps, six ventilation raises & 
an incline. 

 
North Ramp: 5.5 m width & 5.0 m height, gradient: 1 in 7 and excavated up 
to 15 mRL. North Ramp is connected to SKA2 Ramp at 300 mRL through an 
intermediate ramp. This ramp provides the main access to SKA2 block and also 
acts as fresh air intake to the block. SKA2 ramp is developed up to 150 mRL. 

 
South Ramp: 5.5 m width & 5.0 m height, gradient: 1 in 7 and excavated up 
to 17 mRL. At 495 mRL in South ramp, a dedicated ramp is driven for SKA6 lens 
to 350 mRL at gradient 1 in 7 connecting both levels; 400 mRL and 350 mRL. 
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Incline: 300 Incline of (3.0 m width x 2.2 m height section) up to 286 mRL in 
about centre of mine strike. 

 

Intakes: There are 5 fresh air intakes to mine: 
 

1. North Ramp 
2. South Ramp 
3. Incline 
4. Central ventilation raise 2 (CVR-2) at 6776.8 N from Surface to 170 mRL and 

170 mRL to 65 mRL with staggered raises 
5. SKA-8 Raise at 7000N from Surface to 375 mRL 
 
Exhaust Raises: There are 4 exhaust air intakes to mine: 

 
1. North Ventilation Raise (NVR) at 7425N extended from surface to 15 mRL in 

stages with 200 cu.m/Sec capacity. 
 

2. Central Ventilation Raise-1 (CVR-1) at 6795 N extended from Surface to 
15mRL in stages with 100 cu.m/Sec capacity. 

 
3. South Ventilation Raise (SVR) at 6525 N Driven from Surface to 180 mRL and 

extended up to 30 mRL with 200 cu.m/Sec capacity. 
 

4. SKA2 Raise at 7500N from Surface to 350 mRL and extended in stages upto 
160 mRL level of SKA2 lens, installed with exhaust fan of 650 kW with 163 
cu.m/Sec capacity. The surface layout existing & proposed are shown in 
Figure-2.5. 

 

2.8.2 Methods of Mining 
 

Currently the mine is being worked out between 425-15 mRL levels. It is divided 
into blocks i.e. 425-300 mRL, 290-215 mRL, 195-160 mRL, 130-15 mRL levels in 
main lens with crown pillars in between. Auxiliary lens, SKA2 between 325-215 
mRL & SKA6 between 400-350 is also in operation. Block 425-300 mRL is mined 
out with blast hole open stoping method with rib pillars and backfilled. Block 
290-215 mRL, 195-160 mRL & 130-15 mRL is being mined with blast hole 
stoping method with post filling in primary-secondary sequence to maximize ore 
recovery.  
 

In the blast hole mining method, slot is opened at the widest portion of ore body 
and rings are retreated towards the end of the stope. 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 surface stock yard. From 
stock yard, ore is fed to the primary crusher using surface dumpers through haul 
road after sizing with hydraulic breakers.  
 
The mine development activity in the past three years has been mainly carried 
out for preparation of stoping panels of block 425-15 mRL and the infrastructure 
development for block l30 mRL to-55 mRL level. The ore production has been 
from stoping operation and from ore development in 425-300 mRL, 290-215 
mRL, 195-160 mRL & 130-15 mRL mining block. The methods of mining are 
shown in Figure-2.6 and mining Longitudinal Vertical section are shown in 
Figure-2.7. 
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FIGURE-2.5 
METHODS OF MINING 
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FIGURE-2.6 
SURFACE LAYOUT –EXISTING & PROPOSED 
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FIGURE-2.7 
LVS SHOWING VENTILATION CIRCUIT OF SK MINE 
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2.8.3  Conceptual Mine Plan 
 

It is proposed to enhance the ore production capacity of the mine from present 
production rate to 6.0 million TPA by developing current & new mining blocks 
and the required infrastructure. 
 
The proposed enhancement in ore production capacity as well for sustenance, it 
is proposed to further develop & extract ore from 425-315 mRL block, 290-215m 
RL block, 195-160 mRL block, 130-15 mRL,130 to-55 mRL, SKA5, SKA2, SKA6, 
SKA14, SK11 and other areas/lenses. It is planned to expand the mine laterally 
in upper mining block and develop the lower mining blocks for further mine 
production. 
 
Tentative further mining blocks are shown as below: 
 
a) B Block (l30 mRL to 15 mRL) 
b) C block (130 to -55 mRL) 
c) D Block (-95 to -285 mRL) 
d) SKA2 Block (300 to 100 mRL) 
e) SKA6 Block(400 to 275 mRL) 
f) SKA8  Block (400 to 350 mRL) 
g) SKA14 Block (425 to 300 mRL) 
h) SKA11 block (160 to -50 mRL) 
i) Other areas/lenses as identified. 
 

 
Mining will be done using trackless operations up to -55 mRL level using 2 
declines for hauling. Mining below this level will be done using shaft hoisting 
system as the depth of hoisting will be increasing and service ramp will be 
available for the movement of machineries & services.  
 
Lower blocks will also be brought into the production after developing them. 
Raises will be extended to lower levels as the access is available for extending 
raises for ventilation. Ramps will be further developed to lower levels for hauling 
as well as material movement to the lower block. Shaft will also be 
commissioned to haul the ore from lower block. Auxiliary lenses will be mined as 
the mining commences in the levels approximate to them. Mining of Sill/Crown 
pillar will be planned after due consideration studies of local & regional stability. 
Post filling will be done in all primary/ secondary stopes to enhance ore recovery 
keeping in view of mineral conservation. 

 
2.8.4   Production Shaft 
 

Shaft is provided both with skip and cage for personnel, material, ore and waste 
hoisting. The central coordinate of the shaft is 6325 N 1200 E, with net diameter 
of 7.5 m and depth of 1051.5 m. 
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FIGURE-2.8 
PRODUCTION SHAFT 
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TABLE-2.5 
SALIENT FEATURES OF PRODUCTION SHAFT 

 

Description Particulars 

Hosting Capacity 3.75 million TPA 

Location Center of ore body 

Finished diameter 7.5 m 

Ultimate hosting depth 1051.5 m 

Guide type Fixed Guide 

Winders Ground mounted koepe Winder 

Shaft Configuration Underground crusher 
2 skip’s (19 m3 each)  & 1 cage and 
counterweight 

Station  8 Stations 

Storage Siols 3 nos (2 ore & 1 waste ) each of 4 hour 
hoisting 

Services in Shaft Power, Communication, Optical fiber, 
Control Cables and 2 dewatering columns, 
1 drinking water line, 1 service water 

Source: Prefeasibility Report 
 
2.8.5 Development 
 

Currently the mine is being worked out by levels 425, 400, 375, 350, 315, 300, 
290, 265, 240, 215, 195, 160, 130, 100, 65, 30, 15, -5 mRL levels in main lens 
& 300, 275, 250, 215, l97mRL in SKA2 lens and 400,350 mRL in SKA6 lens. 
Footwall drives are developed in all these levels and are well connected either 
any two or more of accesses. Accesses include incline, north ramp, south ramp 
and man passes at respective levels. 350 mRL, 315 mRL, 215 mRL, 160 mRL, 
100 mRL, 65 RL, 15 RL,-55 mRL levels are main extraction levels. 
 
Development sizes at extraction levels are 5.5 m x 5.0 m while 4.7 m x 4.0 m for 
all other lateral developments. Ramps are excavated with the dimension of 5.5 m 
x 5.0 m. 

 
2.8.6 Drilling & Blasting 
 

In each stoping panel the slot is opened by drilling down holes from sub level to 
extraction & then main level to sub level and blasting in vertical lifts of 3 m to 
3.5 m from extraction level in stages. The drop raising technique is used for 
making a slot raise, which is then widened to the full width of ore body by 
blasting slot rings into raise. After opening of the slot, the stope is extracted by 
blasting the blast hole rings drilled against this slot. The trough is also opened 
simultaneously. Each ring from the drill drives is blasted in two or three stages to 
minimize blast vibrations. Blasting of rings in lower level is kept approximately 6 
m advance from upper level. 
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FIGURE-2.9 
STOPE DRILLING PATTERN 
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2.8.7 Selection of Mining Equipments and Size 
 

The proposed type and number of machinery for SK Lead Zinc Project are shown 
in Table-2.6. However, final selection of mining equipment and size may be 
subjected to some changes on account of variation in ore body, Rock Mechanics 
consideration affecting Stope dimensions and approval of the Statuary 
authorities. 

TABLE-2.6 
DETAILS OF MACHINERIES 

 

Sr. No Particulars Capacity 

1 Low Profile Dump Truck 65t/63t/60t/50t/30t/20t 
payload 

2 Load Haul Dumper 25t/21t/17t/10t/7t 
payload 

3 Drill Jumbo 32-45 mm Ø holes 

4 Electro Hydraulic Drill 64-102 mm Ø holes 

5 ITH Production Drills 102-165 mm Ø holes 

6 Main Ventilation fans 100-233 cum/sec 

7 Pumps 50-100 cum/hr 

8 Skip Winder 4400 KW (30t Payload) 

9 Cage Winder 800kw (80 persons 
capacity) 

10 Road Grader Maintaining haul roads 

11 Rock Bolter 32-38 mm 

12 Mobile Carrier Exploration Rig 38 mm 

13 V30 slot Raising Drill Rig 115 mm-760 mm 

14 Charmec For mechanized charging 

15 Scaler For loose scaling 

16 Personnel Carrier 16 & 32 persons 

17 Lifting Equipment 3000 kg 

18 Light Motor Vehicles 5 persons 

19 Explosive carriers 3.9 t 

20 Water Sprinkler 3.0 cum 

21 Compressors 1000 cfm-2500 cfm 

22 Underground Crusher 2 Nos 

 
2.8.8 Backfilling 
 

Paste fill plant of 240 cum/hr capacity (77%-79% solids) for back filling mine 
voids. It is a fully automated & first of its kind plant in India. Maximum use of 
tailings as filling material for faster turn around of stopes & improved working 
conditions. Paste filling also improves the regional ground stability, mining 
recoveries and minimizes land & environmental footprints. 
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FIGURE-2.10 
BACKFILLING 
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2.8.9 Mine Reclamation 
 

2.8.9.1 Underground Mines 
 

The estimated life of the mine is 30 years, based on updated geological reserves 
and proposed production capacity of 6.0 million TPA. No closure of mine is 
anticipated at this stage. The existing and proposed mining operation under S.K. 
Mining Lease will be done through underground mining method. The mine voids 
will be back filled by cemented rock fill, hydraulic filling using cemented tailing or 
cemented paste fill from mill tailings. The backfilling process is a cyclic and 
continuous process. At the end of the conceptual mining period, all mined out 
areas will be back filled. 

 
2.8.9.2 Broken up Surface Area 
 

Broken up surface area under non-forest Government land are utilized for 
construction of various mine related infrastructure like mine office, beneficiation 
plant, shaft, waste dump, loading station etc. 
  
At the end of life of mine, entire infrastructure, plant and machineries will be 
dismantled. Buildings will be kept for community use in consultation with local 
administration and community. Entire waste dump will be rehabilitated through 
stabilization and plantation. Other degraded surface areas will be utilized for 
plantation. 

2.8.10 Pre Operational, Operational, and Post Mining Land use 
 
The details of Pre Operational, Operational and Post Operational land use of mine 
is presented in Table 2.7. The post mining land use map is given in Figure 
No2.11. 
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TABLE 2.7 
LAND USE FOR PRE OPERATIONAL, OPERATIONAL, AND POST OPERATIONAL 

 

       Source: Mining Plan 

 
 

Sr. 
No. 

Land Use 
Pre 

Operational 
(ha) 

Operational (ha) Post 
Operation 

(ha) 
Existing 

Post 
Expansion 

1 Irrigated agricultural land 20.6 20.6 20.6 20.6 

2 Un-irrigated agricultural land 18.4 18.4 18.4 18.4 

3 Grazing land 6.5 6.5 6.5 6.5 

4 Settlement 5.5 5.5 5.5 5.5 

5 Barren land-(Govt.) 148.84 23.32 0 0 

6 Industrial/ Mining Use 0 79.52 98.84 33.84 

7 Green Belt 0 46 50 115 

8 Forest land 0 0 0 0 

9 Water-bodies 0 0 0 0 

10 
Protected areas (Sanctuaries, National Parks, 
migrated routes of faunna etc.) 

0 0 0 0 

Total 199.84 199.84 199.84 199.84 
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FIGURE-2.11 
POST MINING LAND USE MAP 
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2.9 Mine Ventilation 
 
A detailed study of ventilation requirement of future expanded mine to determine 
fan and airways sizes have been carried out with the following assumptions: 
 

 
• Population of major mining equipment; 
• Air requirement for diesel emission dilution; 
• Use of 30t/50t/60t/63t diesel LPDT; and 
• Use of 7t/10t/17t/21t diesel LHD. 
 

 
Currently the mine is ventilated through North Ventilation Raise (NVR) at 7425N 
and South Ventilation Raise (SVR) at 6525N as main exhaust raises where the 
main ventilation fan of 630 kW of the capacity 200m3/ sec and with ventilation 
fan of 1500 kW of the capacity 233 m3/ sec respectively. Central ventilation raise 
at 6770N is also equipped with 100 m3/sec each to supplement the mine 
ventilation. Main levels 400, 350, 315, 290, 265, 240, 215, 195, 160 mRL are 
connected with NVR and 135, 100 mRL, 65 mRL are connected with SVR & 
partially ventilated by NVR and CVR facilitates SKA6 and main levels 375, 290, 
265 and 215 mRL. SKA2 lens is being ventilated through a 630 kW fan with 
capacity of 150 m3/ sec. South Ventilation Raise-2 & South extreme raise will be 
raise bored from surface to 135 mRL and will be equipped with 1500 kW fans 
respectively to facilitate lower blocks. 
 
South ramp, North ramp & an incline and two raise bored raises (surface to 
underground) acts as intake airway for mine. The air is routed through these 
entries. Auxiliary fans are installed on development headings to provide 
ventilation on blind faces. Air is routed through regulators, doors and stoppings 
at different locations as per requirement. 
 

 
Adequacy of Ventilation: At the full production rate, maximum total primary 
air requirement has been estimated to be approximately 1000 m³/sec. At 
present the incline, ramps and raises from surface are the main intake of fresh 
air for the mine. The ventilation raises at 7425N is equipped with a fan of 200 
m3/sec capacity and the ventilation raise at 6525N is equipped with a fan of 233 
m3/sec serves as main exhaust systems. At main levels air control gates have 
been installed for proper and effective ventilation. 
 
To augment the mine ventilation an additional raise 6525N South ventilation 
raise-2 of 3.5 m diameter at southern extremity of ore body from surface to 
135mRL level. In the existing 425-300 mRL block, NVR is duplicated to reduce 
friction losses. When the mine is fully developed, the SER (South Extension 
Raise), NVR & SVR and SVR-1 will be main exhaust raises and CVR, ramps, shaft 
etc will work as main intake for the mine. High capacity exhaust fans will be 
installed on the top of these raises. The combined capacity of all these fans will 
be about 1000m3/sec. These raises will be developed along with the 
development of mine to cater the ventilation requirement of the mine. During 
mine development auxiliary ventilation system will be used. Additional auxiliary 
ventilators are provided at the working faces for adequate supply of air in all 
parts of the mine and prevention of noxious gases produced and excessive rise of 
temperature or humidity to ensure required ventilation of the mine. 
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2.10 Mineral Beneficiation 
 

SK Mine has an Environment Clearance for 4. 5 million TPA ore production & 5.0 
million TPA ore beneficiation the concentrate produced will be sent for 
metallurgical treatment at captive smelters for recovering final metal. The detail 
of process of beneficiation plants has been given in further paragraphs. 
 
The plant includes following sub-sections: 
 
a. Crushing & screening section; 
b. Grinding section; 
c. Lead flotation section; 
d. Zinc flotation & regrinding section; 
e. Lead & zinc concentrate thickening & filtration section; 
f. Reagent preparation section; 
g. Tailing Thickener, dewatering & disposal; and 
h. Tailing Disposal & Back Filling Section. 
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FIGURE-2.12 
BENEFICIATION PLANT PROCESS FLOW 
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FIGURE-2.13 
MATERIAL BALANCE 
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a. Crushing & Screening Section 
 
There is at present one primary crusher (gyratory) on surface. It is proposed to 
install two more primary crushers (Jaw crushers) in underground to crush the ore 
for shaft hoisting. The crushed ore from underground will be hoisted through 
shaft. The existing primary gyratory crusher will be fed by the ore hauled 
through existing declines and ore of other mine while proposed primary jaw 
crushers will be fed with the ore mined from depth more than 500 m from 
surface. 
 
The primary jaw crusher installed at underground will reduce ROM ore to 
approximately -l5Omm size. Crushed ore will then be transported to crushed ore 
bin and then to shaft loading system from where it will be hoisted though shaft 
and dumped over coarse ore stockpile at surface. Primary gyratory crusher 
installed at surface will reduce ROM ore to approximately -l5Omm size. Crushed 
ore will then be transported to Coarse Ore Stockpile.  The coarse ore stockpile at 
surface will then transfer crushed ore to secondary crusher of new beneficiation 
plant through series of conveyor/trucks Under size of secondary crushing plant  
will be stocked into Fine Ore Bin (FOB) in grinding section while the oversize will 
be routed to tertiary crusher for re-crushing. Dust suppression system will be 
installed for dust free operation at all types of crushers. 
 
b. Grinding Section 
 
The fine ore of P80 20 mm size is fed from FOB from where it is extracted by belt 
feeders and fed to the Rod mills by belt feeder’s conveyors. The mill feed 
conveyor will be provided with a belt weigher to measure the ore treatment. 1st 
stage grinding carried out in a Rod mill in open circuit & 2nd stage grinding 
carried out in a Ball mill in closed circuit with hydro cyclone classification system. 
The rod mill and ball mill product discharge in a common sump and pumped to 
the cyclone cluster from where underflow return to ball mill and the overflow 
from cyclone cluster constitute feed to the flotation circuit. A trash screen 
installed between grinding & froth flotation (ahead of lead conditioner) shall 
remove the unwanted trash material coming with ore.Screen undersize shall go 
to lead flotation circuit while the oversize( tarsh) is discarded at Trash bin During 
operation, process parameters shall be  adjusted to produce an MOG of 80% 
passing 63 micron. 
 
Control of Cyclone overflow particle size through PSI 
 
PSI will measure the 80% passing size of cyclones o/f which is ideally be 63 
micron. If PSI detects that the cyclone of 80% passing is above 63 micron i.e. 
coarser grind size, it will increase the water and reduce speed of belt feeder 
below FOB to reduce rod mill feed. Vice versa, if PSI detects that the cyclone of 
80% passing is finer than 63 micron, it will decrease water and increase the 
speed of belt feeder below FOB to lower the feed in rod mill. 
 
c. Lead Flotation Section 

 
The lead flotation stream comprise of conditioning, roughing, scavenging and 3-
stages of cleaning. 
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The hydro cyclones overflow through trash screen from the grinding shall be 
conditioned with reagents in a conditioner. This conditioner also gets feed in 
form of lead scavenger concentrate & lead 1st cleaner tails. The combined flow 
shall be subjected to flotation in lead rougher scavenger bank. The rougher 
concentrate is being cleaned in 3 stages of lead cleaners. The lead rougher 
concentrate fed to the 1st cleaner cells. The concentrate from the 1st cleaner shall 
be pumped to the 2nd stage flotation cells and the concentrate from the 2nd stage 
cleaners shall be fed to the 3rd cleaner flotation cells. The 3rd stage cleaner 
concentrate is the final lead concentrate. 
 
d. Zinc Flotation & Regrinding Section 
 
The Zinc flotation section treating lead scavenger tails from the lead flotation 
circuit shall comprise of conditioning, roughing, scavenging, 3 stages of cleaning 
and regrinding. The lead scavenger tails along with the reground Zinc scavenger 
concentrate and Zinc Cleaner-1 tailings shall be  conditioned with reagents in 
two stages of conditioning and subjected to flotation in Zinc rougher-scavenger 
banks of cells. The zinc rougher concentrate fed to the 1st  cleaner cells~ The 
concentrate from the 1st  cleaner pumped to the 2nd stage flotation cells and the 
concentrate from the 2nd  stage cleaners fed to the 3rd cleaner flotation cells. The 
3rd stage cleaner concentrate shall be the final zinc concentrate. 
 
e. Lead & Zinc Concentrate Thickening & Filtration Section 
 
Lead and zinc concentrates shall be sent to their respective high rate thickeners 
installed each for lead concentrate & zinc concentrate generated from the plant. 
 
The underflow of Lead and Zinc thickeners shall be pumped to their respective 
holding tanks. 
 
Overflow from lead thickener collected in suitable tank which will have at least 
one partition to take out sediment lead in overflow coming from lead high rate 
thickener. The partition has suitable drain arrangement with drain valve from 
where the deposited lead shall be collected from time to time. The lead thickener 
overflow pump shall discharge to main process water tank i.e. tailing thickener 
overflow (o/f) tank. Main process water pump gives discharge to grinding & lead  
flotation circuit area. 
 
 
Overflow from zinc thickener collected in suitable tanks which will have at least 
two partitions to take out sediment zinc in overflow coming from zinc high rate 
thickener. The partitions have suitable drain arrangement with drain valve from 
where the deposited zinc collected from time to time. The zinc thickener overflow 
pump gives discharge to zinc circuit in floatation area. 
 
There is suitable flocculent system for both thickeners for faster settling of slurry. 
 
f. Reagent Preparation Section 
 
Reagents Zinc Sulphate (ZnSO4) Sodium Isopropyl Xenthates (SIPX), Sodium 
Cyanide (NaCN) Copper Sulphate (CuSO4), Methyl isobutyl carbinol (MIBC), 
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Nigrosine and lime are used in the main process plant. The reagent system 
comprise of preparation tank, storage tank & day tank. There are agitators in the 
preparation & storage tanks. For all reagents being supplied from day tanks, 
there are two pumps (1 operational + 1 standby). MIBC does not require 
preparation. All reagents are added at required points at the required dosages in 
the flotation circuits by use of flow meter and control valve in closed loop. There 
are suitable metering types dosing pumps 164 for control of MIBC flow. Lime 
slurry prepared in ground level sump pump and transferred to holding tank after 
suitable classification in cyclones to take out grits. From the holding tank, the 
lime solution transferred to the lime distribution tanks. From this distribution 
tank, lime pumped through a ring main with return line to the respective 
addition points. 
 
g. Tailing Dewatering &  Disposal 
 
Tailing dewatering & disposal section comprise of tailing thickener, neutralization 
tank, pumping of tailing to lined tailing pond/dam and reclaimed water pumping. 
There are three tailing disposal lines each capable of handling the tailing 
generated from beneficiation plant. The two tailing lines are in operation while 
one in standby mode. 
 
Water is being reclaimed from tailing pond and pumped back to process water 
tank (i.e. tailing thickener overflow tank). Makeup water is fed from the 2000-m3 
reservoir to process water tank by gravity and zinc thickener overflow tank. 
 
h. Tailing Disposal, Hydraulic Filling & Paste Filling  
 
Currently, the fine tails from beneficiation plant is being pumped to existing lined 
tailing dam of Rajpura- Dariba Mine whereas classified tails are backfilled in 
underground stopes after mixing with cement from existing hydraulic fill plant. 
There is paste fill to augment the backfilling capacity and to utilize fine tailings in 
backfilling in order to maximize ore recovery and overall stability of underground 
mines It is planned to increase the tailing dam height in sequential manner 
which will meet the tailing disposal requirement till mine life. It is also proposed 
to utilize 50% of the tailings in the stope backfill. Tailing generated from existing 
5 million TPA plant & proposed 1.5 million TPA plant shall have suitable 
connection with existing hydraulic fill plant & existing paste fill plant & upcoming 
paste fill plant. 
 
Hydro Fill: Tailings from floatation stream is be fed to hydro cyclones, where 
classification takes place and fine size overflow fed to HRT tailing thickener, after 
recovery of water the underflow of tailing thickener is withdrawn at 45-50% 
solids and sent to tailing dam by pumping in tailing lines. The recovered water 
will be recycled and used in plant to maintain zero discharge. The Coarser 
cyclone under flow is being collected in Fill Storage Tank and after cement 
addition (5 %) and mixing at around 60% solids pumped in bore hole for mine 
back fill, the required fill strength is 400-500 kpa. 
 
 

Paste Fill: The plant tailing generated shall be pumped to paste thickener. The 
underflow of paste thickener will be fed to the disc filters. The filter cake along 



 

Environmental Impact Assessment Study for the Expansion of Sindesar Khurd Lead-Zinc 
underground Mine from 4.5 Million TPA to 6.0 Million TPA Ore Production (ROM basis) 
and Beneficiation from 5.0 Million TPA to 6.5 Million TPA, located at Sindesar Khurd 
Village, Relmagra Tehsil, Rajsamand District, Rajasthan (ML No.07/95) 

  Chapter-2 

Project Description 
 

 

VIMTA Labs Limited, Hyderabad                                                                               C2-32 

with cement will be fed to the mixer unit and paste will be produced. The paste 
fed to underground reticulation system in mined out slopes. Paste fill is typically 
placed with a cement binder at a slump of 150 to 180 mm to minimize water 
requirement and achieve required strength at an early date. The paste fill plant 
process circuit consists of dewatering of the tails slurry in a conventional 
thickener to 50 to 60% by weight. The product is further dewatered in a disc 
filtration plant to produce a wet filter cake comprising of 80-85% solids. Batches 
of this filter cake are then mixed in a high intensity shear mixture with water and 
cement as required to make a consistent paste product of around 80% solids For 
average stope width of 20-25 m, the required fill strength is 1100 kpa after 28 
days. To achieve the proposed design strength the cement varies from 8 % (for 
stopes) & 10 % (for plug). This plant is also has emergency power backup (2x 
500 KVA Capacity) to take care of emergencies. The list of major equipment 
details are given in Table-2.8. 

TABLE-2.8 
LIST OF MAJOR EQUIPMENTS 

 

Sr. No Particulars Approved Equipments as 
per EC of 5.0 Million TPA 

Addition 

1 Primary Crusher 3 0 

Secondary Crusher 2 1 

Tertiary Crusher 4 2 

2 Rod Mill 4 2 

3 Ball Mill 4 2 

4 Flotation Streams 4 2 

5 Pressure Filter 8 4 

6 Air Blower 5 2 

7 Air Compressor 12 5 

8 Thickeners 6 3 

        Source: Mining Plan 
 

Raw Material  
 

Reagents Zinc  Sulphate, Sodium  !so  Propyl Xanthate, Sodium Cyanide, Copper  
Sulphate, Methyl Iso Butyl Carbinol and shall be used in the flotation process. 
 

The Reagent categorize in three category based on their application in flotation 
Zinc Sulphate acts as depressant for Zinc in Lead Flotation. Sodium cyanide acts 
as depressant for pyrites ( FeS2) Sodium iso Propyl Xanthate act as collector for 
lead and zinc, Methyl Iso Butyl Carbinol act as frother (surface modifier) to 
impart stability to froth, Copper Sulphate act as activator in zinc. The reagent 
pumping system will comprise of preparation tank, storage tank and day tank. 
There will be agitators in the preparation and storage tanks. 
 

The required solution strengths for all of the reagents will be prepared in 
preparation tanks by addition of fresh water. 
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The main raw materials used for the project will be different chemicals and 
cement. The quantities of Chemicals in terms of grams per ton of ore treatment 
are as follows: 
 

Chemical Gram Per ton 

Copper Sulphate 350 

Zinc Sulphate 150 

Sodium Isopropyl Xenthates 60 

MIBC 50 

Sodium Cyanide 10 

Nigrosine 25 

 
All the raw material will be arranged indigenously and transported by road. The 
Run of Mine will be transported to beneficiation plant by dumpers and conveyor. 
The concentrate will be transported to own smelters by covered trucks/ dumpers. 
 

2.11 Resource Requirement for the Project 
 
2.11.1 Land 
 

Out of the total mining lease area of 199.8425 ha, 125.5 ha land has already 
been acquired for the present mine and proposed expansion would be within the 
premises only. Land use breakup of the mining lease & beneficiation plant has 
been presented in Table-2.9. 

TABLE-2.9 
LAND USE BREAK UP 

 

Sr. No. Particulars Actual Use 
(ha) 

Total Proposed 
(ha) 

1 Beneficiation Plant 20.00 26.00 

2 Ore Stock Yard 10.00 15.00 

3 Concentrate Yard 4.00 5.00 

4 Waste Dump 8.00 8.00 

5 Utilities 12.00 15.00 

6 Plantation Area 46.00 50.00 

7 Remaining Area 25.52 6.52 

 TOTAL  125.52 125.52 

        Source: Mining Plan  
  

2.11.2  Water Availability & its Sources 
 

Water from tailing dam is being recycled/ reused for the beneficiation purposes 
and the same will be continued. The water allocation letter is enclosed 
Annexure-VIII. 
 

An additional 2,000 m3/d of water is required for proposed expansion, in addition 
to approved 14,000 m3/d water requirement for 4.5 million TPA mining & 5.0 
million TPA Beneficiation capacity. Additional requirement will be met out from 
Udaipur Sewage Treatment Plant & Matrikundia dam. Zero discharge is being 
maintained. Mine dewatering due to intersection will also be consumed in the 
process. The water balance diagram shown in Figure-2.14 (A) and (B). 
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FIGURE-2.14 (A) 
WATER BALANCE DIAGRAM AFTER EXPANSION 
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FIGURE-2.14 (B) 
WATER BALANCE DIAGRAM PRESENT
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2.11.3 Power Availability & its Sources 
 

For this proposed expansion power requirement is 6 MW which will be met 
through existing source of captive generation & AVVNL (totals 46 MW). 
 

2.11.4 Emergency Power 
 

DG set of 5.0 MW capacity having acoustic enclosures for emergency power is 
proposed as a part of 6.0 million TPA mining & 6.5 million TPA ore treatment 
plant. 
 

2.11.5 Manpower Requirement 
 

The proposed expansion will provide employment opportunity for about 300 
persons in addition to existing to 1500 person. The proposed expansion will also 
provide ample opportunity for increase in indirect employment due to mining 
related activities like transport, small workshops, garages, and due to 
development of local area. 

 
2.11.6 Proposed Infrastructure 

 
 Industrial Area 

 
New industrial/mining area is envisaged for construction of new beneficiation and 
paste fill plant. 
 
Residential Area 
 
New 64 houses/flat will be added in existing township at HZL smelter.  
 

Connectivity 
 
Existing 7.5 m bitumen road from SK Mine to Dariba of 6.0 km is sufficient to 
cater the need, However widening of existing road is envisaged. 
 
Drinking Water Management 
 
The drinking water facilities are being developed viz. pumping station and line 
from Rajpura Dariba Mine to SK Mine and construction of overhead tank of 500 
cum with distribution network. Potable water is being made available for all the 
employees. 

  
2.12 Sources of Pollution 
 

Virtually all the mining methods for any ore/mineral produce some irreversible 
impacts. These produce changes in the landscape due to development dumps 
and to some extent excavation. The environmental impacts due to mining, in 
general, could be broadly classified into the following categories: 
 
• Air Pollution; 
• Despoliation of Land; 
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• Water Pollution;  
• Noise Pollution; and 
• Solid Waste Disposal. 

 
2.12.1 Air Pollution 

 
Mining operations contribute towards air pollution in two ways i.e. addition of 
gaseous pollutants to the atmosphere and emission of dust particles. The gaseous 
pollutants include NOx, SO2 and hydrocarbons etc. The gaseous air pollutants are 
emitted from operation of earth moving equipment (which are mostly run on 
diesel) and blasting operations. 
 
SPM/dust particles are emitted during drilling, blasting, excavation, loading and 
unloading of the ore handling of rock waste in waste dump area, hauling and 
crushing and stockpiling etc. 
  
The proposed expansion mine is an underground mine and the activities like 
blasting will be carried out below ground. 
  
The dust and gaseous emissions will be let out from the Main Ventilation Raise of 
the mine.  The gaseous emissions generated due to blasting will be 
instantaneous in nature. The other sources will be operation of mining machinery 
like Drilling machines and material transportation through haulage using suitable 
dumper trucks. Most part of the dust generated will be contained (by means of 
wet drilling & water spraying) within the mine itself and only finer particles may 
escape from the mine.  Hence, the quantum of dust coming from mining 
activities will be very less. The loading, unloading of ore and disposal of waste 
rock will be the sources of pollution on the surface. 
 
Various mitigation measures are proposed in the mining: 
  
• All drilling machines in the mine shall be operated with wet drilling system. 
• Water sprinkling arrangement shall be made at the loading location to make 

the ore wet before loading, thereby reducing dust emission during loading 
operations. 

• The production of blast fumes containing noxious gases are reduced by the 
following methods: 
 

 - proper mixing of Ammonium nitrate with fuel oil in prescribed ratio to 
ensure complete detonation; 

 - use of adequate booster/primer; and 
 - proper stemming of the blast holes. 

 
2.12.2 Despoliation of Land 

 
Large-scale excavations are the basic causes of land despoliation. However, in 
proposed expansion of underground mining limited portion will be excavated on 
the ground surface to facilitate entry to the ore body. The other excavation will 
be carried out below the ground and minimum surface area will be disturbed. 
The waste generated from the mine development shall be transported and 
dumped separately to waste dump area. 
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The greenbelt will be developed on the non-moving waste dumps, which will 
improve the stability of the dump and aesthetics of the area. 
 

2.12.3 Water Pollution 
 
Domestic wastewater from the mine premises shall be treated in a sewage 
treatment plant, from where it shall be used in greenbelt development, dust 
suppression and drilling operations. 
 
Mine water generated in the mining activity will be suitably treated for suspended 
solids and reused to the maximum extent in wet drilling operations, dust 
suppression in underground and in sprinkling on surface roads for dust 
suppression. Hence no wastewater would be let out from the mine. 
 
The tailing from existing beneficiation plants is being pumped to the existing lined 
tailing dam. It is proposed to continue the same and the capacity of lined tailing 
dam is sufficient till the mine life as the tailings generated are utilized in filling the 
underground mine voids. 
 

2.12.4 Noise and Vibrations 
 

� Noise Pollution 
 
The proposed expansion of mining activity involves use of compressors, drill 
machines, dumpers, loaders, excavators and ventilation fans. The source noise 
levels of these equipments are in the range of 80 to 90 dB(A).  
 
Following mitigation measures shall be taken: 
 
• Silencers shall be provided for stationary machinery like compressors, DG set, 

etc,; 
• Noise insulation shall be provided to the equipments like DG sets and 

enclosures wherever required for reducing the noise emission; 
• Transport and mining machineries maintenance shall be undertaken 

periodically to reduce vibration induced noise generations during movement of 
vehicles; 

• Workers shall be provided with noise protective ear plugs/ muffs and its usage 
shall be ensured; and 

• Greenbelt in and around the mine area to intercept and deflect noise 
transmission. 

 
� Blast Induced Vibrations 
 
Blasting contributes to noise pollution and vibration. The intensity of the vibration 
and noise depends upon the maximum charge per delay during blasting.  Blasting 
causes ground vibrations that travel through the ground in the form of energy 
waves away from the blast or point of initiation of the charge. In the proposed 
mining, the production blasting will be carried out at least 50 m below the ground 
level. Hence, the noise and vibration due to mining will be at minimal level within 
the prescribed limits of DGMS. 
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2.12.5 Solid Waste Generation 
 
The waste coming out of mines will be utilized for height raising, stabilization of 
tailing dam & some quantity will be used for leveling work whereas the balance 
quantity will dump for filling of stope voids. Presently at all the mines, dumping of 
waste in stope voids is being practiced. 
 

   Solid Mine Waste 
 

In overall mine life the details of waste generation is shown as under: 
 
• Total waste generation over mine life    74,00,000 cum 
• Waste disposal planned in underground voids                  36,00,000cum  
• Waste to be utilized in construction of tailing dam            33,00,000cum 
• Total waste to be disposed externally                             5,00,000cum 
• Surface area earmarked for waste dump                 8.0ha 
• Area occupied of existing waste dump               4.2ha  
• Avg.dump height at present     16.0m 
• Height of Lift       6 lift of 10m 
• Garland drain around the waste dump along with pond for collection of 

rainwater 
• Plantation will be done on inactive waste dump  
 
Presently, there is one waste dump of 4.2 ha in the mine area. With the 
proposed expansion, it is required to increase the capacity of current waste 
dump.The salient features of the existing and proposed waste dumps are given 
in Table-2.10.  
 

TABLE-2.10 
SALIENT FEATURES OF EXISTING AND PROPOSED WASTE DUMPS 

 

Details  
Waste Dump 

Existing Additional Total 

No. of waste dump  1 

Area of waste dump (in ha.)  4.2 3.8 8 

Capacity (in million cum)  0.74 1.15 1.89 

Avg. Dump height (in m)  16 44 60 

No. of benches  4 2 6 

Bench height (in m)  10 

Highest level (in mRL)  536 570 570 

 
2.12.5.1 Tailing Generation and Disposal 

 
The tailing from existing beneficiation plant is being pumped to tailing dam of 
Rajpura- Dariba Mine. It is proposed to continue the same and the capacity of 
tailing dam is sufficient till mine life. A summary of tailing dam availability 
between 2013-14 to 2045-46 has been given in Table-2.11.  
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FIGURE-2.15 

PLAN AND SECTION OF EXISTING AND PROPOSED WASTE DUMP 
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� Technical feasibility of further raising scheme of tailing dam at Rajpura-
Dariba Mine, where the tailings from SKM are also being disposed-off was 
conducted by IISc, Bangalore. 

� The detailed slope stability analysis of IISc, Bangalore clearly indicates that 
the U/S method of raising on the pond side and D/S method of raising on the 
toe side where land is available is feasible with the suggested features of the 
dyke. All the factor of safety (FS) arrived for all the stages of construction up 
to a maximum RL of 514.0m (recommended net height of dam is 34m) 
satisfy the minimum safety factors stipulated in the IS code 7894-1975. 

� Tailing dam provided with impervious lining and slopes will be maintained 
regularly to avoid any contamination in the ground water. 

 

TABLE-2.11 
TAILING DAM SUMMARY (2013-14 TO 2045-46) 

 

Sr. No Particulars Quantity 

1 Production from SK Mine  853 Lakh Mt 

2 Production from RD Mine  205 Lakh Mt 

3 Production from Other Mine  83 Lakh Mt 

4 Total Production  1142 Lakh Mt 

5 Concentrate Production  137 Lakh Mt 

6 Tailings Generation  1005 Lakh Mt 

7 Filling  667 Lakh Mt 

8 Tailings to Dam  338 Lakh Mt 

9 Final Height  517 mRL 

10 Net Height  34.0 m 

11 Total Capacity of Tailing Dam  213 Lakh m3 

12 Tailings volume up to 2045-46  211 Lakh m3 

 Balance capacity as on 31.03.2046  2 Lakh m3 
 

The tailing dam is spread over an area of about 82 hectares. The embankment of 
dam is earthen in nature. Liner system is provided to prevent any leaching into 
soil and ground water. In the vicinity of tailing dam a collection pond, a sump 
and a collection well have been made to collect filtered water. This water along 
with that collected in the pond is re-circulated to the plant for re-utilization. The 
project site has installed 6 number of Piezo meter around the tailing dam to 
check the water level and groundwater quality. The piezo meter locations around 
the tailing dam shown in Figure-2.16. 
 

After completion of the project, tailings in tailing dam will be covered by addition 
of soil on top with compaction providing coir mat and vegetation with plantation 
of various species to avoid contamination of tailings with air. Necessary drains 
network with collection pit will be ensured to collect water from tailing dam and 
recycling of the same in process to avoid contamination of storm water during 
rainy season.  

 

2.12.6 Green Belt Development 
 

Time bound Green Belt action plan is already incurred as a part of 4.5 million 
TPA Mine & 5.0 million TPA Beneficiation Plant project. As there is no increase in 
the current ML area so no new area is proposed for Green belt for this expansion 
project. However, so far 46 ha of green belt has been developed and remaining 4 
ha is proposed to be developed in 2017-18 and 2018-19 @ 2 ha per year. Gap 
filling plantation, plantation on inactive dumps, will be carried out in future.  
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FIGURE-2.16 
PIEZO METER LOCATIONS AROUND THE TAILING DAM 
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3.0 BASELINE ENVIRONMENTAL STATUS  

 

3.1 Introduction 

 

This chapter illustrates the description of the existing environmental status of the 
study area with reference to the prominent environmental attributes. The study 
area covers the area falling within 10 km radius around the proposed expansion 
project site. 

 

The existing environmental setting is considered to adjudge the baseline 
environmental conditions, which are described with respect to climate, hydro- 
geological aspects, atmospheric conditions, water quality, soil quality, vegetation 
pattern, ecology, socio-economic profiles of people and land use. The objective of 
this section is to define the present environmental status which would help in 
assessing the environmental impacts due to the proposed expansion mining 
project.   
 
This report incorporates the baseline data monitored during pre-monsoon season 
1st March to 31st May 2017. Secondary data was collected from various 
Government and Semi-Government organizations.  

 
3.2 Geology and Hydrogeology 

 
3.2.1 Physiography of Banas river basin 
 

The buffer zone of Sindesar Khurd base metal deposit falls in the catchment area 
of Banas river. Banas river originates in the eastern slopes of the Aravali ranges 
near Kumbhalgarh and after flowing eastwards for about 512 km through districts 
of Rajsamand, Chittorgarh,  Bhilwara, Tonk, and Sawai Madhopur meets Chambal 
river near Rameshar village in Sawai Madhopur district. The Banas river basin 
covers an area of 47,052 km2. Banas river after originating in the eastern slopes 
of Aravali ranges and traveling through Rajsamanddistrict enters Chittorgarh 
district near  Rashmi. Banas River, within Rajsamand district is joined from left 
by Chandrabhaga river near village Gangas. 

 
 Banas river is an ephemeral river and flows in direct response to rainfall and goes 
 dry during summer months. It is an influent river, recharging ground water all 
 along its course before it meets Chambal river. Banas river has limited flow till 
 mid-December and afterward remains dry till monsoon. 
 

Physiography of the lease area is characterized by almost flat country with 
isolated few low ridges. The mineralized zone is about 2.5 km away from the 
Banas River in southern direction and there are no faults traversing the 
mineralized zone and the river.  

 
3.2.2 Drainage Pattern 
 
 There is a well-defined drainage system having dendritic drainage pattern in the 
 buffer zone. Major part of drainage has been harnessed by constructing minor 
 irrigation projects, tanks and anicuts. Whatever runoff is produced by the average 
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 annual rainfall of 606 mm in the buffer zone, major part goes as surface runoff 
 after meeting the evapo-transpiration losses and a part percolates to the zone of 
 saturation. 
 
 The lease area is drained by Banas river in the northern part of the buffer zone 

while the southern part forms the catchment area of Berach river. Almost all the 
streams have been harnessed by village tanks within the buffer zone while the 
major stream meets Bhopalsagar dam, just outside the buffer zone in south. The 
drainage divide passes near Rajpura villages in east–west direction. The drainage 
map of the buffer zone is shown in Figure-3.2.1. 

 

• Drainage Pattern in Lease Area 

 
 The drainage pattern of the lease area is shown in Figure-3.2.2, where four 
 streams of first order originate near the eastern border of the lease area. The 
 catchment areas of these streams originating inside the lease area is small and 
 these streams carry limited surface runoff during the rains. These first order 
 streams will continue to flow uninterrupted as underground mining will be carried 
 out. 
 

3.2.3 Geology 
 

• Regional Geology 
 

Dariba Bethumni metallogenic belt comprises an assemblage of medium to high-
grade metamorphic equivalents of orthoquartzites, carbonates and carbonaceous 
facies rocks belonging to Bhilwara Super Group (3.5-2.5Ga) and extends for 
about 19 km in north-south direction. This cover sequence is underlain by 
basement rocks (gneisses and schists) of Mangalwar Complex.  
 

 The geology of the area is mainly composed of thin alluvial cover, belonging to 
 Sub-Recent to Recent period of Quaternary era underlain by Rajpura–Dariba 
 group of Bhilwara Super Group of Achaeans. The Dariba-Bethumni metallogenic 
 belt comprises of an assemblage of medium to high grade metamorphic 
 equivalents of ortho-quartzites, carbonates, and carbonaceous facies flanked by 
 meta-argillites belonging to Bhilwara Super group of Achaean age. The 
 Summarized Geological Succession is given in Table-3.2.1. 
 

TABLE-3.2.1 

SUMMARIZED GEOLOGICAL SUCCESSION 
 

Era Age Super Group Group/Formations Rock Types 

Quaternary Sub-Recent 
to Recent 

Fluvial & 
Colluvium 

Alluvium Sand, Silt, Clays, Gravel etc 

Unconformity 
 
 

Intrusive 

  Pegmatites, Quartz Venis 

 Bhilwara 
super group 

Rajpura-/Dariba group Dolomitic marble, Graphitic, 
Kyaniteschists, Quartziters 

Achaeans Mangalwar Complex Migmatite, gneiss, mica, 
schists, quartzites 

Banded gneissic 
Complex 

Gneisses, schist,etc 

 Source: Mining Plan 
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FIGURE-3.2.1 

DRAINAGE AND WATERSHED MAP 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 

FIGURE-3.2.1 

DRAINAGE MAP OF BUFFER ZONE 
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FIGURE-3.2.2 

DRAINAGE MAP OF LEASE AREA  
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• Local Geology 
 

Sindesar Khurd deposit is located in the central part of the eastern limb of the 
major Dariba-Bethumni synformal fold. The best exposed rock unit in the area is 
interbanded mica–schist/chert/quartzite and forms a prominent NNE-SSW 
trending ridge. The economic concentrations of lead-zinc-silver mineralization are 
hosted by calc-silicate bearing dolomite and graphite mica schist. The host rock is 
completely concealed 100 m below the above unit. 
 
Graphite mica schist and calcareous quartz biotite schist, exposed further east of 
the area are intersected in the drill holes and mine developments. 
 

3.2.4 Hydrogeology 
 

Mica schist is the main rock exposed in the buffer zones. Mica schist is intruded 
by pegmatite and quartz veins. The general strike of the rocks is NNE-SSW to NE-
SW with steep dips towards east. The detailed hydrogeology report is prepared by 
Hydro-Geosurvey Consultants Pvt. Ltd. Jodhpur (HCPL) and is enclosed in 
Annexure-X. The hydrogeological map of the study area is shown in Figure-
3.2.3. 

 
• Nature of Occurrence of Ground Water 

 

 Ground water occurs under water table conditions and is transmitted through 
 fractures, joints and foliations. Mica schistis impervious in nature and have 
 developed secondary porosity only due to joints and fractures. There is very 
 limited thickness of weathered zone and generally lies above the zone of 
 saturation. 
 
 The depth to water in crystalline metamorphics in core zone, during post 
 monsoon period ranges from 10 m to 12 m below the land surface. It is 
 shallow near the river courses, surface water reservoirs and ponds while it is 
 deeper in the area away from these sources. The depth to water ranges from 15 
 m to 20 m below the land surface during pre-monsoon period in lease area. The 
 depth to water in buffer zone ranges from 3 m to 12 m during post monsoon 
 period and 5 m to 23 m during pre-monsoon period. The fluctuations due to 
 rainfall and ground water withdrawal are significant as the rocks have very low 
 fracture porosity and hydraulic conductivity. 
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FIGURE-3.2.3 

HYDROGEOLOGICAL MAP OF BUFFER ZONE OF LEASE AREA 
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• Movement of Ground Water 
 

 Ground water movement is controlled mainly by the hydraulic conductivity of the 
 crystalline metamorphics and hydraulic gradient. The ground water movement 
 mainly takes place through the fractures and foliations of the crystallines. 
 
 A review of the topography and drainage pattern of the buffer zone reveals that 
 there is a drainage divide passing in the central part of the buffer zone 
 demarcating two water sheds, Banas river water shed forms a major part of the 
 buffer zone covering northern part while a small area in the southern area of the 
 buffer zone belongs to Berach river water shed. The ground water flow, which 
 follows in general the surface topography has flow in two directions. The main 
 ground water flow direction is towards the north east and towards Banas river 
 while the southern part has ground water flow direction in southern direction. 
 
 The hydraulic gradient of ground water flow on the western side of the hill is 
 towards Banas river with value of 2.26 m/km while in the eastern side is 5.72 
 m/km. The lower hydraulic gradient in the western part of Banas river water shed 
 is due to ground water flow mainly through alluvial zone while in the eastern part, 
 it is through mica schist which has lower hydraulic conductivity. The hydraulic 
 gradient in the southern part is 7.05 m/km towards the south indicating ground 
 water flow through metamorphic with very low hydraulic conductivity. 
 

• Nature of Hydraulic Conductivity 
 
 As the principal aquifer of the area is mica schist in Sindesar area, the hydraulic 
 conductivity is mainly developed due to fractures and foliations.  
 
 The hydraulic conductivity is very low. The depth of productive hydraulic 
 conductivity has been observed up to maximum depth of 110 m in the 
 metamorphics, beyond which there are hardly any secondary openings, making 
 the metamorphics completely barren. Bore wells, drilled deeper than 110 m did 
 not release any additional discharge. It is therefore expected that in the 
 underground mine also, the main aquifer zone from the depth of 10 m to 110 m 
 from the general ground water will contribute the major component of inflow of 
 ground water.    
 
3.2.5 Present Status of Ground Water Development of the Area 
 
 The Central Ground Water Board (CGWB) in association with state ground water 
 organization carry out estimation of dynamic ground water reserves of every 
 taluka/tehsil  of the state by monitoring the water levels in key wells during pre 
 and post monsoon periods every year along with estimation of ground water 
 draft. Based on these two figures, the stage of ground water development is 
 computed as under: 
 
 Stage of ground water development (%) =   Annual ground water draft x 100  
                                                                           Long term ground water recharge 
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The present study reveals that against the total ground water recharge of 25.11 
mcm, including recharge from return flow of irrigation water, the ground water 
discharge is 25.34 mcm indicating the status of ground water development of 
buffer zone as 100.92%. The buffer zone therefore appears in Over-exploited 
category. Similarly, against nil ground water discharge and the core zone receives 
ground water recharge of 0.106 mcm in mine lease area and 0.0032 mcm in 
beneficiation plant indicating present status of ground water development as 
0.0%. The core zone falls in the safe category.  

 
 CGWB report is published once in two years and last report has been released in 

July, 2014 for the dynamic ground water reserves as on 31.03.2011. This report 
places all the talukas/ tehils in different categories like safe, semi-critical, critical 
and over-exploited depending on the status of ground water development and 
long term water level trend. This report shows that the status of ground water 
development of Relmagra block and Rajsamand district is more than 100% and 
there is a long term decline of water levels. CGWB therefore has placed Relmagra 
block and Rajsamand district under over-exploited category. The findings of this 
study for the buffer zone matches with the assessment done by the CGWB for 
Relmagra block, although the findings of the CGWB are for the  assessment year 
2011.  

  
3.3 Land Use Studies 

 

Studies on land use aspects of eco-system plays an important role in identifying 
sensitive issues and taking appropriate actions by maintaining ‘Ecological 
Homeostasis’ for development of the region.   
 

3.3.1   Objectives 
 
          The objectives of land use studies are: 
 

• To determine the existing land use pattern in the study area; 
• To analyze the impacts on land use in the study area; and 
• To give recommendations for optimizing the future land use pattern vis-à-vis 

proposed project in the study area and its associated impacts. 
 
3.3.2   Methodology 
 

The methodology adopted for preparation of land use/ land cover thematic map is 
monoscopic visual interpretation of geocoded scenes of IRS-P6 satellite LISS-IV 
and field observations taken. The various steps involved in the study are 
preparatory field work, field survey and post field work. 
 
Also, literature review of various secondary sources such as District Census 
Handbooks, regional maps regarding topography, zoning settlement, industry, 
forest etc. were taken. The data was collected from various sources like District 
Census Handbook, Revenue records, state and central government offices and 
Survey of India (SOI) Toposheets and also through primary field surveys. 
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3.3.3 Land Use/Land Cover Classification System 
 
The present land use/land cover maps were prepared based on the classification 
system of National standards. For explanation of each of the land use category 
the details as given in Table-3.3.1 were considered. 
 

TABLE-3.3.1 

LAND USE/LAND COVER CLASSIFICATION SYSTEM 
 

Sr. No. Level-1 Level-2 

1 Built-up Land Town/cities 

Villages 

Institution/Industry/Godown etc 

Plotted Area/Layout 

2 Agriculture Land Crop Land 

Plantations 

Fallow 

3 Forest Evergreen/Semi evergreen 

Deciduous 

Forest Plantation 

4 Wastelands Rocky/Stony Waste 

Land with /without scrubs 

Saline/sandy & Marshy/swampy 

5 Water Bodies River/Stream 

Lake/Reservoir/Tanks 

6 Others Orchard/Other Plantation 

Shifting cultivation 

Salt Pans, Snow covered/Glacial 

Barren/Vacant Land 

 
3.3.3.1 Pre-field Interpretation of Satellite Data 
 

The False Color Composite (FCC) of IRS RS-2 LISS-IV FX satellite data at 
1:50,000 scale procured on 28th February, 2017 is used for pre-field 
interpretation work. Taking the help of topo-sheets, geology, geomorphology and 
by using the image elements the features are identified and the boundaries 
delineated roughly. Each feature is identified on image by their image elements 
like tone, texture, colour, shape, size, pattern and association. A tentative legend 
in terms of land cover and land use, physiography and erosion was formulated. 
The sample areas for field check are selected covering all the physiographic, land 
use/land cover feature cum image characteristics. 

 

• Ground Truth Collection 
 

Both topo-sheets and imagery were taken for field verification and a transverse 
plan using existing road network was made to cover as many representative 
sample areas as possible to observe the broad land use features and to adjust the 
sample areas according to field conditions. Detailed field observations and 
investigations were carried out and noted the land use features on the imagery.  
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• Post Field Work 
 

The base maps of the study area were prepared, with the help of Survey of India 
Topo-sheets. Preliminary interpreted land use and the land cover features 
boundaries from IRS RS-2. False Colour Composite were modified in light of field 
information and the final thematic details were transferred onto the base maps. 
The final interpreted and classified thematic map was cartographed. The 
cartographic map was colored with standard colour coding and detailed 
description of feature with standard symbols. All the classes noted and marked by 
the standard legend on the map. 
 

3.3.3.2 Final Output 
 

The final output would be the land use/land cover map on 1:50,000 scale, 
numerals were given different colour code for each category as shown in map.  
Area estimation of all features of land use/land cover categories was noted. 
 

3.3.3.3 Observations 
 

The following are the main interpreted land use/land cover classes of the study 
area and their respective areas are given in hectares in Table-3.3.2 for the year 
2017. The thematic map and land use pattern within 10 km radius based on IRS 
RS-2 for 28th February, 2017 are shown in Figure-3.3.1 and Figure-3.3.2 
respectively. 

TABLE-3.3.2 

LANDUSE BREAKUP BASED ON IRS RS-2 DATA–28th FEBRUARY 2017 

 

Sr. No. Landuse Area (sq. Km) % 

1 BUILT- UP LAND 

A. Settlement 
B. Industrial area 

 
18.55 
11.20 

 
5.3 
3.2 

2 WATERBODIES 

A. Tank / River etc. 
 

23.80 
 

6.8 
3 CROP LAND 

A. Single crop 
B. Double crop 

 
99.75 
115.35 

 
28.5 
34.1 

4 WASTELANDS 

A. Land with scrub 
B. Land without scrub 
C. Stony waste area 
D. Mining area 
E. Ash pond 

 
32.55 
16.10 
14.70 
10.15 
03.85 

 
9.3 
4.6 
4.2 
2.9 
1.1 

 Total 346 100 
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FIGURE-3.3.1 

SATELLITE IMAGERY OF STUDY AREA (IRS RS-2 LISS IV FX) 
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FIGURE-3.3.2 

LAND USE PATTERN BASED ON SATELLITE IMAGERY 
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3.4 Soil Characteristics  

 

The present study of the soil profile establishes the baseline characteristics and 
this will help in future identification of the incremental concentrations if any, due 
to the operation of the mining project. The physical, chemical and heavy metal 
concentrations were determined. The samples were collected by using a post hole 
soil auger up to a depth of 30 cm as per standard soil sampling procedure. A total 
of nine samples within the study area were collected and analyzed. The details of 
the soil sampling locations are given in Table-3.4.1 and are shown in Figure-
3.4.1. The sampling has been carried out once in the study period and soil 
sampling photographs are shown in Figure-3.4.2. 
 

TABLE-3.4.1 

DETAILS OF SOIL SAMPLING LOCATIONS 

 
Location 
Code 

Location Distance from ML 
Boundary 

Direction from ML 
Boundary 

S1 Mine lease area - - 

S2 Bamaniya Kalan  4.6 N 

S3 Raghunath pura 0.4 E 

S4 Amarpura 2.2 ESE 

S5 Shivpura 1.0 SE 

S6 Chothpura 3.6 SE 

S7 Rajpura 2.0 SSW 

S8 Malikhera 2.5 WSW 

S9 Relmagra 3.0 NW 

 
The sampling locations have been identified with the following objectives: 
 
• To determine the baseline soil characteristics of the study area; 
• To determine the impact of industrialization on soil characteristics; and 
• To determine the impact on soils more importantly from agricultural 

productivity point of view. 
 
The samples have been analyzed as per the established scientific methods for 
physico-chemical parameters. The methodology adopted for each parameter is 
described in Table-3.4.2 
 

TABLE-3.4.2 

ANALYTICAL TECHNIQUES FOR SOIL ANALYSIS 
 

Parameter Method (ASTM Number) 

Grain size distribution Sieve analysis (D 422 – 63) 
Textural classification Chart developed by Public Roads 

Administration 
Bulk density Sand replacement, core cutter 
Sodium absorption ratio Flame photometric (D 1428-82) 
pH pH meter (D 1293-84) 
Electrical conductivity Conductivity meter (D 1125-82) 
Nitrogen Kjeldahl distillation (D 3590-84) 
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Parameter Method (ASTM Number) 

Phosphorus Molybdenum blue, colourimetric (D 515-82) 
Potassium Flame photometric (D 1428-82) 
Iron AAS (D 1068-84) 
Zinc AAS (D 1691-84) 
Boron Surcumin, colourimetric (D 3082-79) 
Chlorides Argentometric (D 512-81 Rev 85) 

 
3.4.1   Baseline Soil Status 

 
The results and standard classification are given in Table-3.4.3 and Table-
3.4.4. The evaluation of initial soil quality based on the above characters is done 
and presented as below: 
 
Physical characters 

 

The physical characters include bulk density, grain size distribution (textural 
analysis), porosity, infiltration rate, water holding capacity. 
 
Grain Size Distribution 
 
Texture indicates relative proportion of various sizes of primary soil particles such 
as sand, silt and clay present in the soil. Based on their quantities present in the 
soil sample and using the textural classification diagram. The textural classes of 
nine soil samples are clay loam, silty clay & clay (fine texture.) Bulk density 
values confirm the textural class. 
 
Bulk Density 
 
In case of bulk density, total soil space (space occupied by solid and pore spaces 
combined) are taken in to consideration. Thus bulk density is defined as the mass 
(weight) of a unit volume of a dry soil. This volume would, off course include both 
solids and pores. Soil texture, soil structure and organic matter content are the 
factors influencing the bulk density of a soil. Bulk density, besides being an 
interesting and significant physical characteristic, is very important as a basis for 
certain computations. The bulk density of the mine soil sample under 
consideration ranges between 0.9 to 1.1 gm/cc, and confirms the fine texture of 
the soils of the area under study. 
 

Porosity  
 
The pore space of a soil is the space occupied by air and water and is expressed 
as percent pore space. The amount of this pore space is determined by structural 
conditions, that is by inter- related influence of texture, compactness and 
aggregation. Porosity is also related to aeration and retention and movement of 
water in the soil. The porosity of nine soil sample ranges between 4.5 to 11.6 % 
in accordance to the texture of soil, and considered good for air and water 
movement in the soil for crops. 
 



Environmental Impact Assessment Study for the Expansion of Sindesar Khurd Lead-Zinc 
underground Mine from 4.5 Million TPA to 6.0 Million TPA Ore Production (ROM basis) and 
Beneficiation from 5.0 Million TPA to 6.5 Million TPA, located at Sindesar Khurd Village, 
Relmagra Tehsil, Rajsamand District, Rajasthan (ML No.07/95) 

Chapter-3   
Baseline Environmental Status  

 

  

VIMTA Labs Limited, Hyderabad                                                                                   C3-15 

Permeability 
 
Permeability is the entry of fluid from one medium to another. In soil – water 
relationship, it means entry of water from air in to soil. Permeability rate is 
defined as maximum rate at which a soil in a given condition can absorb rain or 
irrigation water as it comes at soil surface, permeability rate is the rate of water 
entry in to the soil when flow is non-divergent. It is a surface and sub surface 
character, and is expressed as mm/sec or cm/hr. Permeability of nine samples 
under study were inferred from texture and classified as moderate to very slow 
for agriculture and conservation, indicating moderate to good availability of 
moisture to cops after rain or irrigation. 
 
Water Holding Capacity (WHC) 
 
Water holding capacity of soil is the maximum amount of moisture, a dry soil is 
capable of holding, under given standard condition. If the moisture content is 
increased further, percolation results. WHC is of great value to practical 
agriculture, since it provides a simple means to determine moisture content. WHC 
required for good crop growth is 35 to 70%. The WHC of the nine soil samples 
were inferred from texture between 19.1 to 57.1 % indicating somewhat frequent 
water application for growing crops. 
 
Chemical Characters 

 
The parameters considered for chemical analysis are: soil reaction (pH), electrical 
conductivity (EC), Cation Exchange Capacity (CEC) Cations, like calcium, 
magnesium, sodium and potassium,  water soluble sulphates and chlorides, 
sodium  adsorption ratio (SAR), macro nutrients like  available nitrogen, total 
organic carbon, organic matter  available phosphorus, available potassium micro 
nutrients like iron  zinc, manganese and boron. Heavy metals like chromium, 
lead, nickel, arsenic, mercury and cadmium. 
 

Soil Reaction (pH) 
 
The nutritional importance of  pH is illustrated, thus hydrogen ion concentration 
has influence not only on, solubility of nutrients, but also upon facility with which 
these nutrients are absorbed by plants, even already in soil solution for e.g. 
Fe,Mn and Zn become less available as pH rises from 4.5 to 7 to 8. At pH 6.5 to 
7.0 utilization of nitrate and ammonia nitrogen becomes more available. In case 
of phosphorus it becomes less available to plant as pH increases above 8.5, due 
to its fixation in exchange complex of soil. For the nine  soil sample under 
consideration the pH ranges between 7.40 to 8.49 indicating soils are slight to 
moderately alkaline. 
 
Electrical Conductivity (EC)  
 
The salt content of the soils are estimated by EC measurements, and is useful to 
designate soils as normal or sodic (saline). Electrical conductivity is expressed as 
µmhos/cm at 250C, µsmhos/ cm or mmhos /cm or sm/cm. The EC of nine soil 
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samples is between 83.4 to 386 µs/cm and are below the limits to be called as 
saline and hence the soils are normal for crop growth. 
 
Organic Carbon / Organic Matter( %) 

 
Although accounting for only a small part of the total soil mass in mineral soils, 
organic matter influences physical, chemical, and biological activities in the soil. 
Organic matter in the soil is plant and animal residue which serves as a reserve 
for many essential nutrients, especially nitrogen. Determination of organic matter 
helps to estimate the nitrogen which will be released by bacterial activity for the 
next season depending on the conditions, soil aeration, pH, type of organic 
material, and other factors. The nine soil samples under   consideration contain 
0.04 to 0.33% organic carbons and 0.07 to 0.57 % organic matter, OM is 
calculated from organic carbon estimation. 
  
Available Nitrogen (N) 
 
Nitrogen is a part of all living cells and is a necessary part of all proteins, 
enzymes and metabolic processes involved in the synthesis and transfer of 
energy. Nitrogen is a part of chlorophyll, the green pigment of the plant that is 
responsible for photosynthesis. Helps plants with rapid growth, increasing seed 
and fruit production and improving the quality of leaf and forage crops. The 
available nitrogen in the nine samples as per analysis ranges between 7.8 to 60.6 
kg / ha . 
 
Available Phosphorus (P) 
 
Like nitrogen, phosphorus (P) is an essential part of the process of 
photosynthesis.  Involved in the formation of all oils, sugars, starches, etc. Helps 
with the transformation of solar energy into chemical energy; proper plant 
maturation; withstanding stress. Effects rapid growth. Encourages blooming and 
root growth. The phosphorus content of soil of nine samples ranges between 15.8 
to 70.3 kg/ha. 
  
Available Potassium (K) 
 

Potassium is absorbed by plants in larger amounts than any other mineral 
element except nitrogen and, in some cases, calcium. Helps in the building of 
protein, photosynthesis, fruit quality and reduction of diseases. The Potassium 
content of nine soil samples ranges between 124.6 to 191.4 kg/ha. 
 
Cation Exchange Capacity (CEC) 
 

The total amount of exchangeable cations that a soil can retain is designated as 
cation exchange capacity (CEC) and usually expressed as me/100 gm of soil. 
Determination of amount of cations present in soil is useful, because CEC 
influences the availability of adsorbed cations to both higher plants and soil 
microorganisms. Thus CEC is directly related to fertility of soils. The CEC of the 
mine samples ranges between 17.7 to 28.4 me / 100gm soil. A soil with low CEC   
indicates low fertility and soils with high CEC indicates high fertility. Nine soil 
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samples are clayey having high percentage of clay, hence CEC in turn is medium 
to high and fertility is also medium to high. 
 
Exchangeable Calcium (Ca++) 

 
Calcium, an essential part of plant cell wall structure, provides for normal 
transport and retention of other elements as well as strength in the plant. It is 
also thought to counteract the effect of alkali salts and organic acids within a 
plant and soil acidity. The exchangeable calcium content of nine soil samples 
ranges between 11.0 to 21.8 me/100gm soil, and having high base saturation 
percentage. (ranging from 65 % to 75%).  For normal crop growth a base 
saturation percent of soils more than 50% is required. 
 
Exchangeable Magnesium (Mg++) 

 
Magnesium is part of the chlorophyll in all green plants and essential for 
photosynthesis. It also helps activate many plant enzymes needed for growth. 
The magnesium content of the nine soil samples ranges between 4.0 to 10.1 me 
/100 gm soil, which is further adding to base saturation. 
 
Exchangeable Sodium (Na+) 
 
Though sodium is not an essential plant nutrient, but it has some role in 
potassium nutrition. Sodium also has a role in affecting the pH of soils; Sodium 
present above a certain limit makes soil alkaline which affect soil physical 
condition, and fixing of available phosphorus. In the nine samples sodium ranges 
between 0.08 to 1.37  me/100gm soil, which is  below the content(i.e. ESP is 
below 15%) at which soil show,  saline alkali or alkaline properties, hence no 
adverse effect on soils.  
 
Sodium Adsorption Ratio (SAR)    
 
Sodium adsorption ratio is ratio of Na+ to under root of Ca + +Mg++ by 2. SAR 
values of soil solution along with EC and pH helps in diagnosing soils as normal, 
saline, saline-alkali or alkali. The nine soil samples show SAR values between 
0.04 to 0.55 and indicate that soils are normal. (SAR values below 13). 
 
Iron (Fe) 
 
Iron is essential for crop and other plants for chlorophyll formation iron deficiency 
likely occurs in soils with high pH, poor aeration, excessive phosphorus,or low 
organic matter. It may be produced also by an imbalance of Mo, Cu, and Mn. 
Inplants, the deficiency shows up as a pale green leaf color (chlorosis) with sharp 
distinction between green veins and yellow inter-venial tissues. The iron content 
of nine samples ranges between1.51 to 3.87 % and is low. Thus may cause 
problem of iron deficiency. 
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Aluminum (Al)  
 
Exchangeable Aluminum (Al) is not present in a plant available form in soils with 
a pH above 5.5 and therefore tests for extractable aluminum need only be done 
on distinctly acid soils. In soils with a pH range of 4.5 - 5.5 are those most likely 
to be affected by aluminum toxicity. In the nine samples the total Aluminum 
ranges between 1.42 to 5.17 % which is low. 
 
Manganese ( Mn) 
 
Mn is an important plant micro nutrient and is required by plants in second 
greater quantity compared to iron, like any other element, it can have limiting 
factor on plant growth, if it is deficient or toxic in plant tissue. Manganese is used 
in plants as major contribution to various biological systems, including photo 
synthesis, respiration and nitrogen assimilation. Mn content in the nine samples 
ranges between 275.5 to 624.9 mg/kg. 
 
 

Zinc (Zn)  
 
Zn deficiency most often is present in sandy soils with neutral or alkaline pH, or 
with low organic matter. Total zinc may be high but the availability depends on 
other factors. In the present Nine samples Zinc content ranges between 52.4 to 
156.8 mg/kg or ppm. 
 

Boron (B) 
 

Boron (B) is a very narrow range between deficiency and toxicity in boron. 
Deficiencies are more often when organic matter is low and dry weather slows the 
decomposition. Uptake of boron is reduced at pH level higher than 7.0 Plant 
toxicity symptoms manifest as leaf tip and marginal chlorosis. Boron toxicity 
occurs in dry areas and is generally associated with irrigation water. In the nine 
samples of the project the boron content ranges between 13.9 to 31.2 mg/kg. 
 
Water-Soluble Sulphates as SO4 
 

This test measures readily available sulphur in the form of dissolved plus 
absorbed sulphate. Sulphur testing is important where low sulphur or sulphur-
free fertilizers are used, such as high analysis NPK fertilizers. Retention of 
sulphate sulphur by the soil is related to its phosphate retention, with high 
leaching losses of sulphate being associated with low phosphate retention soils. 
This should also be taken into account when considering sulphur fertilizer options. 
In the nine samples the water soluble sulphate as SO4 ranges between 7.9 to 
39.2 mg/kg.  
 
Water Soluble Chlorides as Cl  
 

The Cl−anion does not form complexes readily, and shows little affinity (or 
specificity) in its adsorption to soil components. Thus, Cl− movement within the 
soil is largely determined by water flows. Chlorine is an essential micronutrient 
for higher plants. It is present mainly as Cl−. Chloride is a major osmotically 
active solute in the vacuole and is involved in both turgor- and osmo regulation. 
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In the cytoplasm it may regulate the activities of key enzymes. In addition, 
Cl−also acts as a counter anion and Cl− fluxes are implicated in the stabilization of 
membrane potential, regulation of intracellular pH gradients and electrical 
excitability. In the nine samples the water soluble chloride ranges between 88.6 
to 184.6 mg/kg and is excessive.  
 
Heavy Metals 

 
Soils may become contaminated by the accumulation of heavy metals and 
metalloids through emissions from the rapidly expanding industrial areas, mine 
tailings, disposal of high metal wastes, leaded gasoline and paints, land 
application of fertilizers, animal manures, sewage sludge, pesticides, wastewater 
irrigation, coal combustion residues, spillage of petrochemicals, and atmospheric 
deposition. Heavy metals constitute an ill-defined group of inorganic chemical 
hazards, and those most commonly found at contaminated sites are lead (Pb), 
chromium (Cr), arsenic (As), zinc (Zn), cadmium (Cd), mercury (Hg), and nickel 
(Ni) Soils are the major sink for heavy metals released into the environment by 
aforementioned anthropogenic activities and unlike organic contaminants which 
are oxidized to carbon (IV) oxide by microbial action, most metals do not undergo 
microbial or chemical degradation and their total concentration in soils persists for 
a long time after their introduction Changes in their chemical forms (speciation) 
and bioavailability are, however, possible. The presence of toxic metals in soil can 
severely inhibit the biodegradation of organic contaminants [Heavy metal 
contamination of soil may pose risks and hazards to humans and the ecosystem 
through: direct ingestion or contact with contaminated soil, the food chain (soil-
plant-human or soil-plant-animal-human), drinking of contaminated ground 
water, reduction in food quality (safety and marketability) via phyto-toxicity, 
reduction in land usability for agricultural production causing food insecurity, and 
land tenure problems. 
 
Chromium (Cr) 
 

Chromium mobility depends on sorption characteristics of the soil, including clay 
content, iron oxide content, and the amount of organic matter present. Chromium 
can be transported by surface runoff to surface waters in its soluble or 
precipitated form. Soluble and un-adsorbed chromium complexes can leach from 
soil into groundwater. The leachability of Cr (VI) increases as soil pH increases. 
Most of Cr released into natural waters is particle associated, however, and is 
ultimately deposited into the sediment. In the nine samples the chromium ranges 
between 37.2 to72.9 mg/kg and is within normal limits. 
 
Lead (Pb) 
 

Lead (Pb) Typical mean Pb concentration for surface soils worldwide averages 32 
mg/kg and ranges from 10 to 67mg/kg. The most serious source of exposure to 
soil lead is through direct ingestion of contaminated soil or dust. In general, 
plants do not absorb or accumulate lead. However, in soils testing high in lead, it 
is possible for some lead to be taken up. Studies have shown that lead does not 
readily accumulate in the fruiting parts of vegetable and fruit crops (e.g., corn, 
beans, squash, tomatoes, strawberries, and apples). Higher concentrations are 
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more likely to be found in leafy vegetables (e.g., lettuce) and on the surface of 
root crops (e.g., carrots). Since plants do not take up large quantities of soil lead, 
the lead levels in soil considered safe for plants will be much higher than soil lead 
levels where eating of soil is a concern (pica). Generally, it has been considered 
safe to use garden produce grown in soils with total lead levels less than 300 
ppm. The risk of lead poisoning through the food chain increases as the soil lead 
level rises above this concentration. Even at soil levels above 300 ppm, most of 
the risk is from lead contaminated soil or dust deposits on the plants rather than 
from uptake of lead by the plant. In the nine samples the Lead ranges between 
14.6 to 28.3 mg/kg and within permissible limit. 
 

Nickel ( Ni) 
 
Nickel is an element that occurs in the environment only at very low levels and is 
essential in small doses, but it can be dangerous when the maximum tolerable 
amounts are exceeded. It usually takes a long time for nickel to be removed from 
air.  The larger part of all Ni compounds that are released to the environment will 
adsorb to sediment or soil particles and become immobile as a result. In acidic 
soils, however, Ni becomes more mobile and often leaches down to the adjacent 
groundwater. In the nine soil samples, the nickel content is below the limit i.e. 
25.8 to 54.2 mg/kg. 
 
Arsenic (As) 
 
Arsenate can adsorb or co precipitates with metal sulfides and has a high affinity 
for other sulfur compounds. Elemental arsenic and arsine, AsH3, may be present 
under extreme reducing conditions. Biotransformation (via methylation) of 
arsenic creates methylated derivatives of arsine. As compounds adsorb strongly 
to soils and are therefore transported only over short distances in groundwater 
and surface water. In the nine samples the arsenic values are <0.1 mg/kg and 
within permissible limit. 
 
Mercury (Hg)  
 
Sorption to soils, sediments, and humic materials is an important mechanism for 
the removal of Hg from solution. Sorption is pH dependent and increases as pH 
increases. Mercury may also be removed from solution by co-precipitation with 
sulphides. Under anaerobic conditions, both organic and inorganic forms of Hg 
may be converted to alkylated forms by microbial activity, such as by sulfur-
reducing bacteria. Elemental mercury may also be formed under anaerobic 
conditions by demethylation of methyl mercury, or by reduction of Hg (II). Acidic 
conditions (pH < 4) also favor the formation of methyl mercury, whereas higher 
pH values favor precipitation of HgS(s). In the nine samples the mercury content 
is <0.1mg/kg and within permissible limit. 
 
Cadmium (Cd)  
 
The application of agricultural inputs such as fertilizers, pesticides, and biosolids 
(sewage sludge), the disposal of industrial wastes or the deposition of 
atmospheric contaminants increases the total concentration of Cd in soils, and the 
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bioavailability of this Cd determines whether plant Cd uptake occurs to a 
significant degree. Cadmium is very bio-persistent but has few toxicological 
properties and, once absorbed by an organism, remains resident for many years. 
The nine samples contain cadmium  between <0.1 to to 3.7 mg/kg and within 
permissible limits. 
 
Comments: From the interpretation of field data, physical and chemical data it 
can be concluded that: 
 
As per the physical data soils are fine texture, having low bulk density, 
imperatively high water holding capacity, and slow permeability. As per physical 
characters soils are rated as moderate to good for agriculture.  
 
As per chemical characters soil reaction (pH) soils are slight to moderately 
alkaline and electrical conductivity (EC) is non saline (normal). 
 
Organic matter is very low to low. Macro nutrient like nitrogen is  low  and 
phosphorus is low to sufficient, potassium is very low to low, calcium, magnesium 
are  high and base saturation is  high. Sodium is below the limit to make soil 
saline or sodic or alkali. 
 
Micro-nutrients, Mn (high may be toxic), Zn ( sufficient to some what high), and 
B (sufficient), Fe (low) Al (low), SO4 (low to high) and Cl are high to very high.  
 
Cation exchange capacity is moderate to high indicating good fertility. 
Exchangeable Ca is high with high base saturation, Ex K is low, Ex Na is also low 
not indicating any alkalinity. Sodium adsorption ratio indicates the soils are 
normal. 
 
The soils of the area are lithosols on slope and some inceptisols as per 
topography. Texturally it varies from silty clay loam, silty clay and clay, grayish in 
colour. 
 
Thus as per analysis of soils data and field observation the land can be classified 
as class III land i.e. Good soils on plain to gentle slopes subject to water erosion, 
as per land capability classification (USDA) i.e. good land for sustained 
agriculture. 
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TABLE-3.4.3 
SOIL ANALYSIS RESULTS  

 

Sr. 

No. 

Parameters UOM S1 S2 S3 S4 S5 

 Physical Properties 

1 Texture --- Clay Clay Silty 
Clay 

Silty 
Clay 

Clay 

A Sand  % 22 26 11 12 23 
B Silt  % 13 11 48 46 13 
C Clay  % 65 63 41 42 64 
2 Bulk Density g/cc 1.1 0.9 1.2 1.1 1.0 
3 Permeability cm/hr 124.3 169.4 186.4 1510 450.2 
4 Water holding capacity(WHC) % 20.0 29.2 19.1 39.1 32.6 
5 Porosity % 4.5 6.6 5.9 10.4 7.1 
 Chemical Properties 
6 pH (1:5 Aq. extraction) --- 8.25 8.43 8.31 8.36 8.35 
7 Conductivity (1:5 Aq. extraction) µS/cm 129 153.6 121.6 142.9 136.5 
8 Cation Exchange Capacity (meq/100gm) 19.3 19.2 17.7 25.5 22.9 
9 Exchangeable Calcium as Ca  (meq/100gm) 13.4 12.5 11.0 16.9 18.0 
10 Exchangeable Magnesium as Mg  (meq/100gm) 5.5 6.1 6.0 10.1 4.6 
11 Exchangeable Potassium as K (meq/100gm) 0.21 0.23 0.17 0.26 0.23 
12 Exchangeable Sodium as Na  (meq/100gm) 0.08 0.41 0.44 1.18 0.10 
13 Sodium Absorption Ratio (SAR)  --- 0.04 0.19 0.21 0.45 0.04 
14 Available Nitrogen as N  Kg/ha 60.6 16.9 25.0 37.5 13.4 
15 Available Phosphorus as P Kg/ha 25.2 62.8 58.4 70.3 47.0 
16 Available Potassium as K  Kg/ha 141.5 124.6 125.0 165.1 140.5 
17 Organic Carbon  % 0.33 0.11 0.12 0.25 0.08 
18 Organic Matter  % 0.57 0.19 0.22 0.43 0.14 
19 Water soluble Chlorides as Cl  mg/kg 106.3 154.7 152.6 160.5 88.6 
20 Water soluble Sulphates as SO4 mg/kg 23.1 25.8 31.0 39.2 9.3 
21 Aluminum  % 1.42 1.50 2.02 3.30 2.29 
22 Total Iron  % 1.51 1.89 2.61 2.52 2.11 
23 Manganese  mg/kg/or ppm 275.5 347.2 535.3 520.6 378.2 
24 Boron  mg/kg/or ppm 27.5 29.5 13.9 21.5 21.7 
25 Zinc  mg/kg/or ppm 142.1 89.7 124.2 77.4 87.4 
26 Total Chromium as Cr mg/kg/or ppm 54.1 51.2 54.0 43.5 55.4 
27 Lead as Pb mg/kg/or ppm 19.1 22.7 14.6 22.5 24.4 
28 Nickel as Ni mg/kg/or ppm 41.3 34.2 54.2 53.5 44.8 
29 Arsenic as As mg/kg/or ppm <0.1 <0.1 <0.1 <0.1 <0.1 
30 Mercury as Hg mg/kg/or ppm <0.01 <0.01 <0.01 <0.01 <0.01 
31 Cadmium as Cd mg/kg/or ppm 1.1 1.2 2.5 0.5 0.7 

Method of Testing: As per SSSA/Soil Analysis by M.L. Jackson/USEPA 
 
 
 
 
 
 



Environmental Impact Assessment Study for the Expansion of Sindesar Khurd Lead-Zinc 
underground Mine from 4.5 Million TPA to 6.0 Million TPA Ore Production (ROM basis) and 
Beneficiation from 5.0 Million TPA to 6.5 Million TPA, located at Sindesar Khurd Village, 
Relmagra Tehsil, Rajsamand District, Rajasthan (ML No.07/95) 

Chapter-3   
Baseline Environmental Status  

 

  

VIMTA Labs Limited, Hyderabad                                                                                   C3-23 

TABLE-3.4.3 (CONTD….) 
SOIL ANALYSIS RESULTS  

 

Sr. 

No. 

Parameters UOM S6 S7 S8 S9 

 Physical Properties 

1 Texture --- Silty 
Clay 

Silty 
Clay 

Clay Clay 
Loam 

A Sand  % 9 8 25 7 
B Silt  % 50 49 9 61 
C Clay  % 41 43 66 32 
2 Bulk Density g/cc 0.9 1.1 1.0 1.1 
3 Peremeability cm/hr 1108 1339 1475 1715 
4 Water Holding Capacity % 37.1 46.2 57.1 51.3 
5 Porosity % 7.9 11.6 8.7 10.4 
 Chemical Properties 
6 pH (1:5 Aq. extraction) --- 8.46 7.40 8.21 8.49 
7 Conductivity (1:5 Aq. extraction) µS/cm 386.0 83.4 118.6 141.7 
8 Cation Exchange Capacity (meq/100gm) 24.7 15.8 28.4 27.0 
9 Exchangeable Calcium as Ca  (meq/100gm) 18.9 11.4 21.8 20.3 
10 Exchangeable Magnesium as Mg  (meq/100gm) 4.5 4.0 6.0 5.0 
11 Exchangeable Potassium as K (meq/100gm) 0.30 0.30 0.32 0.28 
12 Exchangeable Sodium as Na  (meq/100gm) 0.88 0.07 0.25 1.37 
13 Sodium Absorption Ratio (SAR)  --- 0.36 0.04 0.10 0.55 
14 Available Nitrogen as N  Kg/ha 8.6 7.8 15.9 52.5 
15 Available Phosphorus as P Kg/ha 15.8 47.2 51.2 37.0 
16 Available Potassium as K   Kg/ha 165.2 191.4 186.8 174.4 
17 Organic Carbon  % 0.06 0.04 0.33 0.31 
18 Organic Matter  % 0.1 0.07 0.56 0.54 
19 Water soluble Chlorides as Cl  mg/kg 159.2 88.7 161.4 184.6 
20 Water soluble Sulphates as SO4 mg/kg 7.9 13.7 12.6 15.4 
21 Aluminum  % 1.87 2.93 2.56 5.17 
22 Total Iron  % 1.79 2.96 2.47 3.87 
23 Manganese  mg/kg/or ppm 303.5 624.0 582.0 610.3 
24 Boron  mg/kg/or ppm 31.2 18.3 22.4 24.8 
25 Zinc  mg/kg/or ppm 52.4 156.8 92.8 124.2 
26 Total Chromium as Cr mg/kg/or ppm 37.2 44.8 57.5 72.9 
27 Lead as Pb mg/kg/or ppm 28.3 27.1 21.3 16.2 
28 Nickel as Ni mg/kg/or ppm 32.1 52.2 48.7 25.8 
29 Arsenic as As mg/kg/or ppm <0.1 <0.1 <0.1 <0.1 
30 Mercury as Hg mg/kg/or ppm <0.01 <0.01 <0.01 <0.01 
31 Cadmium as Cd mg/kg/or ppm 0.2 3.7 <0.1 1.2 
Method of Testing: As per SSSA/Soil Analysis by M.L. Jackson/USEPA 
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TABLE-3.4.4 

STANDARD SOIL CLASSIFICATION 

 
Sr. No. Soil Test Classification 

1 pH <4.5  Extremely acidic 
4.51- 5.50 Very strongly acidic  
5.51-6.00  Moderately acidic  
6.01-6.50  Slightly acidic 
6.51-7.30  Neutral 
7.31-7.80  Slightly alkaline 
7.81-8.50  Moderately alkaline 
8.51-9.00  Strongly alkaline 
>9.00  Very strongly alkaline 

2 Salinity Electrical Conductivity (ppm) 
   
(1 ppm =640 µS/cm) 

Upto 1.00 Average 
1.01-2.00 harmful to germination 
2.01-3.00 Harmful to crops (sensitive to 
salts) 

3 Organic Carbon Upto 0.20: Very less 
0.21-0.40: Less 
0.41-0.50: Medium, 
0.51-0.80: On an avg. sufficient 
0.81-1.00: Sufficient 
>1.00     :  More than sufficient 

4 Nitrogen (Kg/ha) Up to 50  Very less 
51-100  Less 
101-150  Good 
151-300  Better 
>300  Sufficient 

5 Phosphorus (Kg/ha) Upto 15  Very less 
16-30  Less 
31-50  Medium, 
51-65  On an avg. sufficient 
66-80  Sufficient 
>80  More than sufficient 

6 Potash (Kg/ha) 0 -120  Very less 
120-180  Less 
181-240  Medium 
241-300  Average 
301-360  Better 
>360  More than sufficient 
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FIGURE-3.4.1 

SOIL SAMPLING LOCATIONS 
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FIGURE-3.4.2 

SOIL SAMPLING PHOTOGRAPHS 
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3.5  Meteorology 
  

The meteorological data recorded during the monitoring period is very useful for 
proper interpretation of the baseline information as well as for input prediction 
models for air quality dispersion. Historical data on meteorological parameters will 
also play an important role in identifying the general meteorological regime of the 
region. 
 

The year may broadly be divided into four seasons: 
 

• Winter season  : December to February 
• Pre-monsoon season : March to May 
• Monsoon season  : June to September 
• Post-monsoon season : October to November 

 

On-site monitoring was undertaken for various meteorological variables in order 
to generate the site-specific data. The meteorological station was installed at a 
height of 10 m and data was recorded every hour continuously from 1st March to 
31st May 2017 representing pre-monsoon season. The generated data are then 
compared with the meteorological data generated by nearest India Meteorological 
Department (IMD) station located at Udaipur (Dabok). The available 
meteorological data of IMD, Udaipur (Dabok) station was collected and analyzed. 
 

3.5.1 Meteorological Data Generated at Site 
 

The meteorological parameters were recorded on hourly basis during the study 
period and comprises of wind speed, wind direction (from 0 to 360 degrees), 
temperature, relative humidity, atmospheric pressure, rainfall and cloud cover. 
The maximum, minimum and average values for all the parameters except wind 
speed and direction are presented in Table-3.5.1.  

 

TABLE-3.5.1 
SUMMARY OF THE METEOROLOGICAL DATA GENERATED AT SITE 

 

Month Temperature 
(0C) 

Relative Humidity 
(%) 

Rainfall 
(mm) 

Cloud Cover 
(Oktas) 

Max Min Max Min 

March 2017 37.2 21.3 45.7 28.1 0 1/8 

April 2017 41.4 24.5 47.1 29.2 0 1/8 

May 2017 43.1 29.2 53.2 34.6 3.2 2/8 

Range 21.3 – 43.1 28.1 – 53.2 3.2 -- 

 

3.5.1.1 Site Wind Rose – Pre Monsoon Season  

  
Predominantly winds were from SW direction for 14.8% of the total time. The 
second predominant wind direction was from W direction 10.2%. In the NW 
direction, the winds were observed for 9.2%. In other directions, the percentage 
frequencies observed as NNW (6.9%), WSW (6.5%), SSE (6.4%), WNW (5.7%), 
SSW (5.4%), N (2.9%), S (2.6%), NE (1.9%), SE (1.8%), ESE (1.7%), E (1.2%), 
NNE (1.4%), ENE (1.1%), and calm conditions prevailed for 20.3% of the time. 
The site specific wind rose for the pre-monsoon season is shown in Figure-3.5.1.  
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3.5.2  Secondary Data Collected from IMD Udaipur (Dabok) 
 

Secondary information on meteorological conditions has been collected from the 
nearest IMD station at Udaipur. The available meteorological data of IMD, Udaipur 
has been collected for the period 1999-2009 and analyzed. 
 
IMD data from Udaipur has been collected for pressure, temperature, relative 
humidity, rainfall, evaporation, wind speed and direction. The data at IMD is 
usually measured twice a day viz., at 08:30 and 17:30 hours.  
 

3.5.2.1 Meteorological Data Recorded at IMD, Udaipur (Dabok) 

 
The data collected from IMD includes wind speed, wind direction, temperature, 
relative humidity, atmospheric pressure; rainfall and cloud cover over a period of 
10 years from the year 1999 to 2009. The monthly maximum, minimum and 
average values are collected for all the parameters except wind speed and 
direction. All these parameters are recorded twice a day viz., at 08:30 and 17:30 
hours. The collected data is given in Table-3.5.2 and Figure-3.5.2(A) to     
Figure-3.5.2(C). 
 

TABLE-3.5.2 

CLIMATOLOGICAL DATA STATION: IMD, UDAIPUR (DABOK) 

 
Month 

(1999-2009) 
Atmospheric 
Pressure (mb) 

Temperature 
(0C) 

Relative Humidity 
(%) 

Rainfall 
(mm) 

0830 1730 Max Min 0830 1730 

January 958.3 955.1 28.6 2.7 65 38 7.0 

February 956.7 953.6 32.1 4.2 57 31 2.6 

March 954.8 951.3 37.0 8.7 45 27 9.6 

April 952.0 948.2 40.4 14.7 37 25 3.0 

May 948.6 945.1 42.3 19.4 42 28 8.6 

June 944.8 941.7 41.2 21.6 65 50 85.2 

July 943.7 941.4 35.7 22.1 79 70 195.4 

August 945.2 943.1 33.8 20.8 82 75 177.3 

September 949.7 947.0 35.7 18.3 76 65 117.0 

October 954.6 951.6 36.2 12.9 62 42 18.5 

November 957.4 954.4 33.3 7.8 60 43 9.7 

December 958.7 955.7 28.7 3.6 66 43 2.3 

Annual 941.4 955.7 42.3 2.7 25 82 636.2 

 

3.5.2.2 Wind Speed/Direction 
 
The wind roses for the study period representing pre-monsoon and monsoon, post-
monsoon and winter seasons along with annual wind rose are shown in Figure-
3.5.2 (A), Figure-3.5.2 (B), Figure-3.5.2 (C) respectively and presented in 
Table-3.5.3. 
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TABLE-3.5.3 

SUMMARY OF WIND PATTERN– IMD UDAIPUR (DABOK) 

 
Season First Predominant Winds Second Predominant Winds Calm Condition 

0830 1730 0830 1730 0830 1730 

Winter NW (13.6) NE (14.0) NNW (8.6) E (11.3) 37.5 17.4 
Pre-Monsoon NW (14.3) SW (16.6) W (11.6) W(12.3) 30.2 7.8 
Monsoon SW (19.2) SW (21.2) W (11) W (13) 21.6 13.0 

Post Monsoon NW (10.7) NE (9.7) NNW (8.2) NNW (7.1) 37.6 30.1 
Annual NW (14.3) SW (11.8) W (7.8) W (9.5) 28.3 17.9 
Note: Figures indicates % of time wind blows 

 
3.5.3 Comparison of Primary and Secondary Data 
 

The India Meteorological Department (IMD) records the data two times a day viz., 
08:30 hr and 17:30 hr while the site specific data has been recorded at an hourly 
interval. On comparison of site specific data generated for study period vis-à-vis 
the IMD data, slight variations were observed. The following observations are 
brought out: 
 
• The temperature was recorded on site when compared vis-à-vis the IMD data, 

slight variations was found. The minimum and maximum temperatures 
recorded at site during study period was 21.3○C – 43.1○C and the same at IMD 
was observed to be 8.7○C – 42.3○C;  

 
• The Relative Humidity was observed to range from 28.1 – 53.2% during the 

study period at the site, whereas according to IMD Udaipur the Relative 
Humidity was observed to be in the range of 25-45% during the same season.  

 
• No major deviations of site specific met data as compared with regional IMD 

met data. 
 
• The deviations can be attributed to the distance from IMD station and also on 

the difference in elevation between two stations. 
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FIGURE-3.5.1 

SITE-SPECIFIC WIND ROSE (PRE-MONSOON SEASON)  
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FIGURE-3.5.2 (A) 

SEASONAL WINDROSES - IMD – UDAIPUR 
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FIGURE-3.5.2(B) 

SEASONAL WINDROSES - IMD –UDAIPUR 
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FIGURE-3.5.2 (C) 

SEASONAL WINDROSES - IMD UDAIPUR  
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3.6 Ambient Air Quality 

 

The ambient air quality with respect to the study zone of 10 km radius around the 
proposed expansion project area forms the baseline information. The prime 
objective of the baseline air quality study is to assess the existing air quality of the 
area. This will also be useful for assessing the conformity to standards of the 
ambient air quality during the operation of proposed expansion project. The study 
area represents mostly rural/residential environment. 
 

This section describes the selection of sampling locations, methodology adopted for 
sampling, analytical techniques and frequency of sampling.  
 

3.6.1 Methodology Adopted for Air Quality Survey 
 

� Selection of Sampling Locations 
 

The baseline status of the ambient air quality has been assessed through a 
scientifically designed ambient air quality monitoring network. The design of 
monitoring network in the air quality surveillance program has been based on the 
following considerations: 

 

• Meteorological conditions on synoptic scale; 
• Topography of the study area; 
• Representatives of regional background air quality for obtaining baseline status; 
• Representatives of likely impact areas/receptors of pollution; and 
• Environmentally sensitive area. 

 

Ambient Air Quality Monitoring (AAQM) stations were set up at nine locations with 
due consideration to the above mentioned points. Table-3.6.1 gives the details of 
environmental setting around each monitoring station. The locations of the selected 
stations with reference to the proposed expansion project are given in the same 
table and depicted in Figure-3.6.1. The ambient air quality monitoring 
photographs are shown in Figure-3.6.2. 

 

� Frequency and Parameters for Sampling 
 

Ambient air quality monitoring was carried out at a frequency of two days per 
week for three months at each location covering pre monsoon season (March to 
May 2017). The baseline data of air environment was monitored for parameters 
mentioned below: 
 

• Particulate Matter (PM10); 
• Particulate Matter (PM2.5) 
• Sulphur Dioxide (SO2); 
• Nitrogen Dioxides (NO2);   
• Carbon Monoxide (CO); 
• Ozone (O3); 
• Ammonia (NH3); 
• Benzene (C6H6); 
• Benzo(a) pyrene (BaP); 
• Arsenic (As); 
• Nickel (Ni); and 
• Lead (Pb). 
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TABLE-3.6.1 

DETAILS OF AMBIENT AIR QUALITY MONITORING 

  
Station 
Code 

Name of the Station Distance 
(km) 

Direction 
 

Enviranmental 
Settings 

AAQ1 Mine lease area -- -- - 

AAQ2 Sarvariya Khari 3.2 W Up wind 

AAQ3 Relmagra 3.0 NW Cross wind 

AAQ4 Bamnia Kalan 3.8  N Cross wind 

AAQ5 Champakheri 3.2 NE Down wind 

AAQ6 Raghunathpura 0.5 E Down wind 

AAQ7 Amarpura 2.2 SE Cross wind 

AAQ8 Malikhera 2.5 WSW Cross wind 

AAQ9 Kantiyakhera 7.0 SSE Cross wind 

 

� Duration of Sampling   

 
The sampling duration for PM10, PM2.5, SO2 and NOx are twenty four hourly 
continuous samples per day and CO, O3 is sampled for 8 hours continuous thrice a 
day for twice a week for the study period. This is to allow a comparison with the 
present revised standards mentioned in the latest Gazette notification of the 
Central Pollution Control Board (CPCB) (November, 2009).  
 

3.6.2 Presentation of Primary Data 
 
Various statistical parameters like 98th percentile, average, maximum and 
minimum values have been computed from the observed raw data for all the AAQ 
monitoring stations. The results of monitoring carried out are presented in 
Annexure-VI. The summary of these results representing pre mosoon season are 
given in Table-3.6.2 and their characterization is give in Table-3.6.3. These are 
compared with the standards prescribed by Central Pollution Control Board (CPCB). 
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FIGURE-3.6.1 

AIR QUALITY SAMPLING LOCATIONS 
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FIGURE-3.6.2 

AMBIENT AIR QUALITY SAMPLING PHOTOS 
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TABLE-3.6.2 

SUMMARY OF AMBIENT AIR QUALITY LEVELS 
 

Sr.  
No. 

Location PM10  (µg/m3) PM2.5 (µg/m3) SO2 (µg/m3) 

Min Max Avg 98% Min Max Avg 98% Min Max Avg 98% 

AAQ1 Mine lease area 86.7 105.6 95.6 103.5 34.2 47.3 42.7 46.8 12.1 16.4 14.8 16.2 

AAQ2 Sarvariya Khari 54.6 62.9 58.3 62.5 27.1 37.8 34.4 37.5 10.1 13.3 11.5 12.9 

AAQ3 Relmagra 59.5 70.5 64.9 69.8 29.1 36.2 32.9 36.1 10.4 14.9 12.5 14.5 

AAQ4 Bamnia Kalan 50.7 59.4 54.4 58.9 23.1 31.2 28.2 31.0 10.8 14.2 12.8 14.0 

AAQ5 Champakheri 41.7 52.1 46.3 51.7 21.4 29.8 26.1 28.8 11.2 14.3 13.1 14.2 

AAQ6 Raghunathpura 46.8 57.4 52.2 57.0 21.5 29.2 26.4 29.1 10.4 12.8 11.4 12.6 

AAQ7 Amarpura 41.8 54.9 49.5 53.9 21.4 27.1 24.9 26.9 10.5 15.2 12.3 15.1 

AAQ8 Malikhera 48.1 60.6 55.1 60.0 21.9 30.6 27.7 30.4 9.9 13.2 11.6 13.1 

AAQ9 Kantiyakhera 33.6 49.4 42.3 48.6 22.4 27.5 25.4 27.2 9.8 14.1 12.3 14.0 

Range 33.6-105.6 21.4-47.3 9.8-16.4 

NAAQ Standards 100 60 80 

 

Sr 
No. 

Location NOx  (µg/m3) CO (µg/m3) O3 (µg/m3) 

Min Max Avg 98% Min Max Avg 98% Min Max Avg 98% 

AAQ1 Mine lease area 15.2 18.4 17.1 18.2 296 435 351 432 5.5 9.2 7.4 9.0 

AAQ2 Sarvariya Khari 12.5 15.4 13.6 15.2 182 321 239 318 3.5 7.2 5.4 7.1 

AAQ3 Relmagra 12.1 16.3 14.7 16.3 225 364 282 361 4.9 8.6 6.8 8.4 

AAQ4 Bamnia Kalan 11.8 15.9 14.3 15.7 215 354 272 351 4.4 8.1 6.3 7.9 

AAQ5 Champakheri 12.4 16.9 14.0 16.2 207 346 263 343 4.1 7.8 6.0 7.6 

AAQ6 Raghunathpura 11.6 15.9 13.3 15.5 200 332 258 329 4.2 7.9 6.1 7.7 

AAQ7 Amarpura 12.8 17.2 15.2 17.2 145 284 212 281 3.9 7.6 5.8 7.4 

AAQ8 Malikhera 13.5 17.3 15.4 17.2 183 315 237 311 4.5 8.2 6.4 8.0 

AAQ9 Kantiyakhera 11.9 16.7 14.7 16.6 142 274 196 271 3.6 7.3 5.5 7.1 

Range 11.6-18.4 142 – 435 3.5 – 9.2 

NAAQ Standards 80 2000 100 (8 hrs) 

 

 
Sr 
No. 

Location Ammonia  (µg/m3) Benzene (µg/m3) B(a)P  (ng/m3) 

Min Max Min Max Min Max 

AAQ1 Mine lease area <20 <20 <0.01 <0.01 <0.01 <0.01 

AAQ2 Sarvariya Khari <20 <20 <0.01 <0.01 <0.01 <0.01 

AAQ3 Relmagra <20 <20 <0.01 <0.01 <0.01 <0.01 

AAQ4 Bamnia Kalan <20 <20 <0.01 <0.01 <0.01 <0.01 

AAQ5 Champakheri <20 <20 <0.01 <0.01 <0.01 <0.01 

AAQ6 Raghunathpura <20 <20 <0.01 <0.01 <0.01 <0.01 

AAQ7 Amarpura <20 <20 <0.01 <0.01 <0.01 <0.01 

AAQ8 Malikhera <20 <20 <0.01 <0.01 <0.01 <0.01 

AAQ9 Kantiyakhera <20 <20 <0.01 <0.01 <0.01 <0.01 

Range <20  < 0.01 <0.01 

NAAQ Standards 400 5 1 
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Location 

Code Sampling Locations 

C6H6 (µg/m3) Pb (µg/m3) As (ng/m3) Ni (ng/m3) 

Min Max Avg 98th 

%tile 

Min Max Avg 98th 

%tile 

Min Max Avg 98th 

%tile 

Min Max Avg 98th 

%tile 

AAQ1 Mine lease area <0.01 <0.01 <0.01 <0.01 <0.01 0.5 0.18 0.4 <0.1 <0.1 <0.1 <0.1 <0.1 3.8 2 2.4 

AAQ2 Sarvariya Khari <0.01 <0.01 <0.01 <0.01 <0.01 0.08 0.03 0.06 <0.1 <0.1 <0.1 <0.1 <0.1 3 2 2.9 

AAQ3 Relmagra <0.01 <0.01 <0.01 <0.01 <0.01 0.39 0.15 0.39 <0.1 <0.1 <0.1 <0.1 <0.1 3.8 1.8 2.1 

AAQ4 Bamnia Kalan <0.01 <0.01 <0.01 <0.01 <0.01 0.18 0.06 0.12 <0.1 <0.1 <0.1 <0.1 <0.1 4.5 2.7 3.4 

AAQ5 Champakheri <0.01 <0.01 <0.01 <0.01 <0.01 0.18 0.16 0.9 <0.1 <0.1 <0.1 <0.1 <0.1 2.5 2 2.1 

AAQ6 Raghunathpura <0.01 <0.01 <0.01 <0.01 <0.01 0.3 0.11 0.2 <0.1 <0.1 <0.1 <0.1 <0.1 2.8 1.6 2.1 

AAQ7 Amarpura <0.01 <0.01 <0.01 <0.01 <0.01 0.1 0.04 0.08 <0.1 <0.1 <0.1 <0.1 <0.1 3.8 2.1 3.2 

AAQ8 Malikhera <0.01 <0.01 <0.01 <0.01 <0.01 0.05 0.03 0.04 <0.1 <0.1 <0.1 <0.1 <0.1 3.9 2 3.4 

AAQ9 Kantiyakhera <0.01 <0.01 <0.01 <0.01 <0.01 0.05 0.02 0.03 <0.1 <0.1 <0.1 <0.1 <0.1 3.2 1.8 2.1 

Range <0.01 <0.001-0.50 <0.1 <0.1-4.5 

NAAQ Limit 5.0  1.0  6.0 20 

 

TABLE-3.6.3 

CHEMICAL CHARACTERISATION OF RSPM  

 
Sr. 
No 

Components AAQ-1  
(Units: µµµµg/m3) 

AAQ-2  
(Units: µµµµg/m3) 

AAQ-3  
(Units: µµµµg/m3) 

AAQ-4  
(Units: µµµµg/m3) 

Mine Lease Area  Sarvariya Khari Village Relmagra Village Bamnia Kalan Village 
Min Max Min Max Min Max Min Max 

1 Free Silica 0.82 0.98 0.62 0.72 0.55 0.86 0.64 0.72 

2 Aluminium 2.1 3.4 2.1 2.7 1.5 4.2 1.4 2.1 
3 Calcium 8.6 8.9 4.2 5.1 7.9 8.2 6.2 6.9 
4 Sodium 3.8 6.3 3.2 4.2 4.2 5.9 3.1 4.9 
5 Potassium 4.6 6.5 1.9 3.2 3.2 6.1 2.2 5.4 
6 Magnesium 2.2 3.9 1.6 2.4 1.6 3.2 1.1 2.2 
7 Lead 0.21 0.42 0.19 0.29 0.17 0.27 0.19 0.34 

8 Zinc 5.2 9.2 2.9 4.5 3.1 11.2 2.7 6.7 
9 Vanadium <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.02 
10 Iron 0.76 1.2 0.72 0.9 0.72 0.7 0.8 0.95 
11 Manganese 4.8 5.2 3.1 3.9 3.3 3.6 2.2 3.9 
12 Boran 9.4 10.2 6.2 7.1 7.2 7.4 4.9 7.8 

13 Cadmium <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.20 
14 Copper 0.11 0.45 0.09 0.39 0.08 0.37 0.09 0.39 
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Sr. 
No 

Components AAQ-1  
(Units: µµµµg/m3) 

AAQ-2  
(Units: µµµµg/m3) 

AAQ-3  
(Units: µµµµg/m3) 

AAQ-4  
(Units: µµµµg/m3) 

Mine Lease Area  Sarvariya Khari Village Relmagra Village Bamnia Kalan Village 
Min Max Min Max Min Max Min Max 

15 Nickel 0.03 0.06 0.02 0.04 0.03 0.05 0.02 0.04 
16 Cobalt <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
17 Mercury <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

18 Arsenic <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
19 Sulphur 2.2 2.2 1.1 1.5 1.2 1.1 1.1 1.3 
20 Phosphorus 11.2 8.4 6.8 6.2 11.2 7.9 9.9 5.2 
21 Chlorides 9.2 6.0 5.4 5.0 8.6 4.5 8.2 4.7 
22 Chromium 0.03 0.05 0.02 0.04 0.03 0.03 0.04 0.05 
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TABLE-3.6.3 (Contd….) 

CHEMICAL CHARACTERISATION OF RSPM 

 
Sr. 

No. 
Components AAQ-5  

(Units: µµµµg/m3) 

AAQ-6  

(Units: µµµµg/m3) 

AAQ-7  

(Units: µµµµg/m3) 

AAQ-8  

(Units: µµµµg/m3) 

AAQ-9 

(Units: µµµµg/m3) 

Champakheri 

Village 
Raghunathpura  

Village 
Amarpura Village Malikhera Village Kantiyakhera Village 

Min Max Min Max Min Max Min Max Min Max 

1 Free Silica 0.64 0.95 0.66 0.96 0.56 0.79 0.51 0.86 0.52 0.83 

2 Aluminium 2.6 3.1 2.8 3.3 1.7 1.9 1.4 1.9 1.3 2.4 

3 Calcium 2.5 2.7 6.8 7.0 5.3 5.6 5.4 5.7 4.8 5.1 

4 Sodium 3.5 6.0 2.8 4.3 3.1 5.2 3.5 5.5 2.6 4.2 

5 Potassium 1.9 3.2 2.1 3.8 2.6 4.5 2.6 4.2 2.2 4.3 

6 Magnesium 1.2 1.9 1.2 1.9 1.4 1.9 1.8 1.9 1.4 1.9 

7 Lead 0.17 0.36 0.18 0.34 0.17 0.31 0.12 0.21 0.12 0.27 

8 Zinc 2.7 3.9 2.9 6.7 3.3 5.9 3.2 4.5 3.0 4.2 

9 Vanadium <0.001 <0.001 <0.001 0.04 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

10 Iron 0.82 0.93 0.85 0.93 0.76 0.86 0.71 0.82 0.58 0.68 

11 Manganese 3.3 3.9 3.5 4.3 3.3 3.4 3.2 3.3 2.7 2.9 

12 Boran 3.5 6.9 5.7 6.9 5.2 6.9 5.0 6.4 5.5 6.1 

13 Cadmium <0.001 <0.001 <0.001 0.05 <0.001 0.02 <0.001 0.03 <0.001 0.05 

14 Copper 0.07 0.41 0.09 0.44 0.12 0.35 0.05 0.39 0.06 0.29 

15 Nickel 0.03 0.05 0.04 0.07 0.07 0.02 0.04 0.06 0.03 0.05 

16 Cobalt <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

17 Mercury <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

18 Arsenic <0.001 <0.001 <0.001 0.001 <0.001 0.001 <0.001 0.001 <0.001 0.04 

19 Sulphur 0.95 0.99 0.97 1.3 1.1 1.4 1.02 1.6 0.82 0.99 

20 Phosphorus 7.6 5.1 5.6 6.8 5.6 6.2 6.6 7.1 6.1 6.3 

21 Chlorides 5.1 6.8 4.9 7.1 4.9 5.8 5.9 5.9 4.2 5.5 

22 Chromium 0.05 0.06 0.03 0.05 0.03 0.05 0.03 0.04 0.04 0.05 

 

� Summary of Observations  
  
PM10 

 

Out of all the locations, PM10 ranges between 33.6 µg/m3 to 105.6 µg/m3
. The 

maximum concentration for particulate matter (PM10) was recorded at Mine lease 
area (AAQ1) and the minimum concentration is recorded at Kantiyakhera (AAQ9) 
during the study period. The high concentration can be attributed to the dry open 
places and typical dry summer climate in the region. 
 

PM2.5 

 

PM2.5 ranges between 21.4 µg/m3 to 47.3 µg/m3
. Maximum concentration for 

Particulate Matter (PM2.5) was observed as 47.3 µg/m3 recorded at Mine lease area 
(AAQ1) with the minimum concentration observed as 21.4 µg/m3 recorded at 
Champakheri and Amarpura (AAQ5 & 7) during the study period. At all the ambient 
air quality locations the PM2.5 levels recorded are within the prescribed standards 
for Residential and Industrial areas. This could be attributed to very low 
urbanization and thus low traffic density that contributes largely to PM2.5 and also 
absence of any major air polluting industry in the study region. 

 
SO2 

 
In the all locations the SO2 concentration ranges from 9.8 µg/m3 to 16.4 µg/m3 

Maximum concentration for Sulphur dioxide (SO2) was recorded at Mine lease area 



Environmental Impact Assessment Study for the Expansion of Sindesar Khurd Lead-Zinc 
underground Mine from 4.5 Million TPA to 6.0 Million TPA Ore Production (ROM basis) and 
Beneficiation from 5.0 Million TPA to 6.5 Million TPA, located at Sindesar Khurd Village, 
Relmagra Tehsil, Rajsamand District, Rajasthan (ML No.07/95) 

Chapter-3   
Baseline Environmental Status  

 

  

VIMTA Labs Limited, Hyderabad                                                                                   C3-42 

(AAQ1) and the minimum concentration of 9.8 µg/m3 was recorded at Kantiyakhera 
(AAQ9) during the study period.  

 

 NOx 

 

Out of the all locations the NOx concentration ranges from 11.6 µg/m3 to 18.4 
µg/m3

. The maximum concentration for Oxides of Nitrogen (NOx) was observed as 
18.4 µg/m3 recorded at mine lease area (AAQ1) and the minimum concentration of 
11.6 µg/m3 was recorded at Raghunathpura (AAQ6) during the study period. 

  

 CO 

 

Out of the all locations the CO concentration ranges from 142 µg/m3 to 435 µg/m3
. 

From all the locations the maximum concentration for Carbon Monoxide (CO) was 
observed as 435 µg/m3 recorded at Mine lease area (AAQ1) and the minimum 
concentration observed of 142 µg/m3 recorded at Kantiyakhera (AAQ9) during the 
study period. 
 
The other parameters such as Lead (Pb), Arsenic (As), Nickel (Ni), Ammonia 
(NH3), Benzo(a)Pyrene (BaP) and Benzene (C6H6) were found to be within the 
detectable limit. 
 

 Dust Fall 
 
The dust fall in the study area was observed to be in the range of 267 - 352 
mg/m2/day at all the AAQ locations and the details of results are presented in 
Table-3.6.4. 

TABLE-3.6.4 

DUST FALL RATE 

 
Sr. No. Location Dust fall Concentration (mg/m2/day) 

1 Mine Lease Area  352 

2 Sarvariya Kheri 281 

3 Relmagra  348 

4 Bamnia Kalan  285 

5 Champakheri  287 

6 Raghunathpura  289 

7 Amarpura  267 

8 Malikhera  308 

9 Navakhera  315 

 Range 267-352 
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3.7 Water Quality 

 

Selected water quality parameters of ground water and surface water resources 
within 10 km radius of the study area has been studied for assessing the water 
environment and evaluate anticipated impact of the proposed expansion project. 
Understanding the water quality is essential in preparation of Environmental Impact 
Assessment and to identify critical issues with a view to suggest appropriate 
mitigation measures for implementation. 
  
The purpose of this study is to:  

 
• Assess the water quality characteristics for critical parameters; and 
• Predict the impact of water quality due to the proposed project and related 

activities. 
 

Surface water sources and groundwater sources covering 10 km radial distance 
were examined for physico-chemical, heavy metals and bacteriological parameters. 
 
The samples were collected and analysed once during the study period. The 
samples were analyzed as per the procedures specified in 'Standard Methods for 
the Examination of Water and Wastewater' published by American Public Health 
Association (APHA).  
 

3.7.1 Water Sampling Locations 
 

In the study area, three surface and eight ground water samples were collected 
during the study period. These samples were taken as grab samples and were 
analyzed for various parameters to compare with the standards. The water 
sampling locations are listed below in Table-3.7.1 and are depicted in Figure-
3.7.1. The water sampling photographs are shown in Figure-3.7.2. The results of 
monitoring of surface and ground samples carried out for the study are presented 
in Table-3.7.2 and Table 3.7.3. 
 

TABLE-3.7.1 

DETAILS OF WATER SAMPLING LOCATIONS  

 
Sr. No. Code Location Distance (Km) Direction 

Surface Water 
1 SW 1 Banas river 3.1 N 

2 SW 2 Raghunathpura Tank 0.7 ESE 
3 SW 3 Bharai dam 6.1 WSW 

Ground Water 

1 GW 1 Sindesar Khurd 0.1 W 
2 GW 2 Bamnia Kalan   3.8 N 
3 GW 3 Raghunathpura 0.5 E 

4 GW 4 Amarpura 2.2 ESE 
5 GW 5 Rajpura 2.0 SSW 
6 GW 6 Mahenduria 4.2 SW 

7 GW 7 Relmagra 3.0 NW 
8 GW 8 Sunariyan Khera 2.5 SSE 
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3.7.2 Presentation of Results 
 
� Surface Water Quality  

 
The results for the surface water samples analysed are presented in Table 3.7.2. 
The total surface water samples are selected three locations only one surface 
water is available other two surface water locations are dry during the monitoring 
period.   
 
� The results of surface water sample analysis indicate that the pH value was 

observed to be 8.09, which are well within the specified standards of 6.5 to 8.5. 
 

� Electrical conductivity of surface water sample was observed to be 435 µS/cm.  
 

� The dissolved oxygen was observed to be 6.2 mg/l. 
 

� The total hardness was found to be 107.1 mg/l is well within the standards. 
 

� The chloride concentration was observed to be 65.6 mg/l and the Sulphate 
was found to be 15.5 mg/l. Both the parameters are well within the prescribed 
limits. 

 

� Fluoride content was found to be 0.4 mg/l which is within the standard limits.  
 

� Cyanides and phenolic compounds found to be below detection limits. 
 
� Bacteriological studies revealed that the total coliform count is measured 182 

MPN/100 ml which are to be in between 10 MPN/100 ml as per the specified 
standard limits.  
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FIGURE-3.7.1 

WATER SAMPLING LOCATIONS 
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FIGURE-3.7.2 

WATER SAMPLING PHOTOS 
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TABLE-3.7.2 

SURFACE WATER QUALITY 

 
Sr.No. Parameters Units  SW1  SW2  SW3 

1 Ph - 8.09 

Dry Dry 

2 Colour Hazen 2 
3 Conductivity µS/cm 435 

4 Total dissolved solids  mg/l 275 
5 Dissolved oxygen mg/l 6.2 
6 BOD mg/l <3 
7 COD mg/l <5 

8 Total hardness as CaCO3 mg/l 107.1 
9 Total Alkalinity as CaCO3 Mg/l 103.0 
10 Calcium as Ca mg/l 22.4 
11 Magnesium as Mg mg/l 12.5 

12 Chlorides as Cl mg/l 65.6 
13 Residual free chlorine Mg/l <0.2 
14 Phosphates as PO4 Mg/l 0.56 
15 Sulphates as SO4 mg/l 15.5 

16 Fluorides as F mg/l 0.4 
17 Nitrates as NO3 mg/l 0.5 
18 Sodium as Na mg/l 47.4 
19 Potassium as K mg/l 5.2 

20 Total Boran as B Mg/l <0.01 
21 Phenolic compounds mg/l <0.02 
22 Cyanides as CN mg/l <0.001 
23 Oil and Grease Mg/l <1.0 

24 Cadmium as Cd mg/l <0.003 
25 Arsenic as As mg/l <0.01 
26 Copper as Cu mg/l <0.01 
27 Lead as Pb mg/l <0.01 

28 Iron as Fe mg/l 0.06 
29 Chromium as Cr+6 mg/l <0.05 
30 Selenium as Se mg/l <0.01 
31 Zinc as Zn mg/l 0.03 

32 Aluminium as Al Mg/l <0.01 
33 Mercury as Hg Mg/l <0.001 
34 SAR - 1.99 
35 Insecticides Mg/l Absent 

36 Anionic detergents as MBAS Mg/l <0.2 
37 Total coliforms MPN/1

00 ml 
182 
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TABLE-3.7.3  

GROUND WATER QUALITY 

 
Parameters Unit IS:10500 

Limits 
GW1 GW2 GW3 GW4 GW5 GW6 GW7 GW8 

pH - 6.5-8.5 6.88 6.90 7.08 7.06 7.07 7.08 7.27 7.09 

Colour Hazen 5(15) 2 2 3 2 3 2 3 4 

Taste - Agreeable Ag Ag Ag Ag Ag Ag Ag Ag 

Odour - Agreeable Ag Ag Ag Ag Ag Ag Ag Ag 
Conductivity µS/cm $ 1818 1634 1691 1609 1857 1498 1676 2840 

Turbidity NTU 1(5) 1 2 2 1 2 1 2 2 

TDS Mg/l 500(2000) 1125 1038 1065 1032 1198 945 1065 1860 

Total Hardness 
as Caco3 

mg/l 200(600) 
475.2 467.5 468.8 439.3 519.0 456.3 401.0 

576 

Total Alkalinity  mg/l 200(600) 372 332 340 326 388 335 355 112 

Calcium as Ca2+ mg/l 75(200) 111.5 133.2 80.0 96.3 116.8 109.2 82.1 76.0 

Magnesium as 
Mg2+ 

mg/l 30(100) 
47.6 32.5 65.1 48.2 55.2 44.5 47.6 

96.5 

Residual Chlorine mg/l 0.2 Min <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 

Boron  mg/l 0.5(1) 0.27 0.12 0.20 <0.01 <0.01 0.14 0.35 0.49 

Chloride as Cl mg/l 250(1000) 309.7 242.2 280.4 260.3 285.1 189.6 240.6 306 

Sulfates as So42- mg/l 200(400) 90.0 125.0 100.5 92.7 123.1 119.9 131.4 380 

Fluoride as F mg/l 1.0(1.5) 0.9 1.1 0.8 1.3 0.8 1.2 1.3 1.3 

Nitrates as No3 mg/l 45(NR) 0.4 0.3 0.9 0.6 0.4 0.7 0.6 2.9 

Sodium as Na mg/l $ 195.8 157.0 170.2 162.4 182.5 128.9 192.4 366 

Potassium as K mg/l $ 6.5 5.5 5.3 3.5 5.8 4.4 14.1 8.2 

Phenenolic 
Compounds 

mg/l 0.001(0.002) 
<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

<0.001 

Cyanides as CN- mg/l 0.05(NR) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

Anionic 
Detergents 

mg/l 0.2(1.0) 
<0.2 

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 

Mineral Oil mg/l 0.5(NR) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Cadmium as Cd mg/l 0.003(NR) <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 

Arsenic as As mg/l 0.01(NR) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Copper as Cu mg/l 0.05(1.5) 0.02 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 

Lead as Pb mg/l 0.1(NR) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Manganese as 
Mn 

mg/l 0.1(0.3) 
0.05 <0.01 0.04 <0.01 <0.01 <0.01 <0.01 

<0.01 

Iron as Fe mg/l 0.3(NR) 0.05 0.04 0.03 0.02 0.02 0.12 0.02 0.06 

Chromium as 
Cr+6 

mg/l 0.05(NR) 
<0.05 

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Selenium as Se mg/l 0.01(NR) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Zinc as Zn mg/l 5.0(15) 1.72 0.14 1.54 0.37 0.32 0.24 3.07 3.81 

Aluminium as Al mg/l 0.03(0.2) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Mercury as Hg mg/l 0.001(NR) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

Pesticides mg/l Absent Absent Absent Absent Absent Absent Absent Absent Absent 

E.Coli - Absent Absent Absent Absent Absent Absent Absent Absent Absent 

Total Coliforms MPN/ 
100ml 

10 
Nil Nil Nil Nil Nil Nil Nil Nil 

†: Limits in parenthesis are permissible limits in absence of alternate source;  
$: Limits not specified;   NR: No relaxation specified; 
 UO: Un-objectionable;   Ag: Agreeable.  
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� Ground Water Quality  
 

The results for the ground water samples analysed are presented in             
Table 3.7.3. 

  
� The analysis results of ground water samples showed the pH in range of 6.8-7.2 

which are with the specified standard limits of 6.5 to 8.5.  
 
� Colour and turbidity of the samples ranged from 2-4 Hazens and 1-2 NTU 

respectively.  
 

� Electrical conductivity of the samples ranged from 1498-2840 µS/cm. The 
maximum value was observed at Sunariyan Khara (GW8), and where as the 
minimum value was observed at Mahenduria (GW6).  

 
� The total hardness of the samples ranged from 401.0-576.0 mg/l. The 

maximum value was observed in Sunariyan Khara (GW8) and whereas the 
minimum value observed at Relmagra (GW7).The Total Hardness values are 
above the permissible limits at all locations.  

 
� Calcium and magnesium concentrations ranged from 76.0-133.2 mg/l and 32.5-

96.5 mg/l respectively.  
 

� The total dissolved solids of the samples ranged from 945-1860 mg/l. The 
maximum TDS was observed at Sunariyan Khara (GW8), and where as the 
minimum value observed at Mahenduria (GW6) location. The TDS values are 
within the stipulated 2000 mg/l. 
 

� Range of chlorides and sulphates concentrations at all the locations 189.6-309.7 
mg/l and 90.0–380 mg/l respectively.  

 

� Fluoride concentrations are ranging in between 0.8–1.3 mg/l and are found to 
be within the permissible limits.  

 
� Similarly, nitrates are also found to be ranging in between 0.3–2.9 mg/l. 

 
� Iron concentrations in ground waters varied from 0.02-0.06 mg/l. Zinc levels 

varied from 0.14 mg/l to 3.81 mg/l respectively.  
 

� Aluminium concentration in ground water is <0.01 mg/l which are within the 
limits stipulated.  

 
All other metal concentrations are observed to be below detectable limits. 

 

� Bacteriological studies revealed the absence of E.coli in ground water samples. 
The Total Coliform counts is nil in all the samples against the standard limit of 
10 MPN/100 ml. 
 

 Based on the above results it is evident that all of the parameters in ground water 
fairly meet the desirable standard limits of IS: 10500. 
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3.8    Noise Level Survey 
 

The physical description of sound concerns its loudness as a function of frequency. 
Noise in general is sound which is composed of many frequency components of 
various types of loudness distributed over the audible frequency range. Various 
noise scales have been introduced to describe, in a single number, the response of 
an average human to a complex sound made up of various frequencies at different 
loudness levels. The most common and universally accepted scale is the A 
weighted Scale which is measured as dB (A). This is more suitable for audible 
range of 20 to 20,000 Hz. The scale has been designed to weigh various 
components of noise according to the response of a human ear. 

 

The impact of noise sources on surrounding community depends on: 
 

• Characteristics of noise sources (instantaneous, intermittent or continuous in 
nature). It can be observed that steady noise is not as annoying as one which is 
continuously varying in loudness;  

 
• The time of day at which noise occurs, for example high noise levels at night in 

residential areas are not acceptable because of sleep disturbance; and 
 
• The location of the noise source, with respect to noise sensitive landuse, which 

determines the loudness and period of exposure. 
 

The environmental impact of noise can have several effects varying from Noise 
Induced Hearing Loss (NIHL) to annoyance depending on loudness of noise. The 
environmental impact assessment of noise from the existing mine, construction 
activity, and vehicular traffic can be undertaken by taking into consideration 
various factors like potential damage to hearing, physiological responses and 
annoyance and general community responses. 

 
The main objective of noise monitoring in the study area is to establish the baseline 
noise levels, and assess the impact of the total noise generated by the mine 
operations around it. 

 

3.8.1 Identification of Sampling Locations 
 

A preliminary reconnaissance survey has been undertaken to identify the major 
noise generating sources in the area. Noise at different noise generating sources 
has been identified based on the activities in the village area, ambient noise due to 
traffic and the noise at sensitive areas like hospitals and schools. 

 
The noise monitoring has been conducted for determination of noise levels at eight 
locations in the study area. The noise levels at each location were recorded for 24 
hours. The environment setting of each noise monitoring location is given in Table-
3.8.1 and depicted in Figure-3.8.1.  
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TABLE-3.8.1 

DETAILS OF NOISE MONITORING LOCATIONS 

 
Station 
Code 

Name of the Station Distance  
(km)  

Direction  Category of 
Area 

N1 Mine lease area - - Industrial 
N2 Bamnia Kalan 3.8 N Residential 
N3 Raghunathpura 0.5 E Residential 
N4 Shivpura 1.0 SE Residential 
N5 Chotpura 3.6 SE Residential 

N6 Rajpura 2.0 SSW Residential 
N7 Malikhera 2.5 WSW Residential 
N8 Relmagra 3.0 NW Commercial Area 

 
3.8.2 Method of Monitoring 

 

Sound Pressure Level (SPL) measurements were measured at all locations. The 
readings were taken for every hour for 24 hours. The day noise levels have been 
monitored during 6 am to 10 pm and night levels during 10 pm to 6 am at all the 
locations covered in 10 km radius of the study area.  
 

3.8.3 Presentation of Results 
 

The statistical analysis is done for measured noise levels at eight locations during 
pre-monsoon season. The parameters are analyzed for Lday, Lnight, and Ldn. These 
results are tabulated in Table-3.8.2. 
 

TABLE-3.8.2 

NOISE LEVELS IN THE STUDY AREA 
 

Code Location L10 L50 L90 Leq Lday Lnight Ldn 

N1 Mine lease area 49.9 46.2 42.6 47.1 47.7 44.5 51.5 
N2 Bamnia Kalan 48.2 44.3 40.5 45.3 46.3 42.4 49.6 
N3 Raghunathpura 41.8 38.2 34.5 39.1 39.6 36.5 43.5 
N4 Shivpura 44.8 41.0 37.5 41.9 42.5 39.5 46.5 
N5 Sunariya Khera 43.2 39.4 35.9 40.3 40.9 37.9 44.9 
N6 Rajpura 41.1 37.3 33.8 38.2 39.1 35.9 42.9 
N7 Malikhera 49.2 45.6 41.9 46.5 47.0 43.9 50.9 
N8 Relmagra 59.8 56.0 52.5 56.9 57.8 54.6 61.6 

 
Area 

Code 

Ambient Noise Standards 

Category of 

Area 

Noise Levels  dB (A) Leq (Limits) 

Day time Night time 

A Industrial Area 75 70 

B Commercial Area 65 55 

C Residential Area 55 45 

D Silence Zone 50 40 
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FIGURE-3.8.1 

NOISE MONITORING LOCATIONS 
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3.8.4 Observation of Results 
 

a) Day Time Noise Levels (Lday) 
 

The daytime (Lday) noise levels at all the locations are observed to be in the range 
of 39.1 dB (A) to 57.8 dB (A). The maximum noise level of 57.8 dB (A) was 
observed at Relmagra (N8) and the minimum noise level of 39.1 dB (A) was 
observed at Rajpura (N6). It is observed that the day time noise levels are in 
accordance to the prescribed limit of 55 dB (A) for Residential areas. 
 
b) Night Time Noise Levels (Lnight) 

 
The night time (Lnight) noise levels at all the locations were observed to be in the 
range of 37.9 dB (A) to 54.6 dB (A). The maximum noise level of 54.6 dB (A) was 
observed at Relmagra (N8). The minimum noise level of 37.9 dB (A) was observed 
at Sunariya Khera (N5). It has been found that the night time noise levels are in 
accordance with prescribed limit of 45 dB (A) for Residential areas. 

 

3.9  Flora and Fauna Studies 
       

3.9.1  Introduction 
 

Ecological evaluation aims at developing and applying methodologies to assess 
the relevance of an area for nature conservation. As such, it is to support the 
assessment of the impact of a proposed development by providing guidance on 
how to describe the ecological features within the area affected, how to value 
them, and how to predict the value losses caused by the development. The 
evaluation of the ecological significance of an area can be undertaken from 
different perspectives and consequently with different objectives. One of such 
perspectives focuses on the conservation of the biological diversity or 
biodiversity. Among the human activities that pose the highest threat to the 
conservation of biodiversity are the developmental projects in particular. Such 
projects represent artificial elements that cut through the landscape and interfere 
with the natural habitat and its conditions by emissions that may be solid, liquid 
and or gaseous. This in turn influences the abundance and distribution of plant 
and animal species, i.e., the biodiversity of the areas impacted. 

 
Most of the background data needs to be acquired from the governmental 
agencies or the scientific literature. This information is typically complemented by 
field visit, site surveys and sample collection. The description of the actual 
ecological assessment provided by the ecological baseline study serves to set a 
reference for the subsequent impact analysis. Moreover, it helps decision-makers 
and EIA reviewers to become familiar with the environmental features and the 
needs of the study area. 
 

3.9.2 Objectives of the Study 
 

The present study was undertaken with the following objectives to assess both    
terrestrial and aquatic habitats of the study area: 
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• To assess the nature and distribution of vegetation in and around the 
proposed expansion project site; 

• To assess the Flora and fauna in the study area; 
• To understand the ecology of the water bodies; 
• To ascertain the migratory routes of fauna, presence of breeding grounds and 

sensitive habitats in the study area, if any; 
• To assess the presence of protected areas in the study area; 
• To review the information from secondary sources and discuss the issues of 

concern with the relevant authority and stakeholders; and 
• Impact prediction based on primary and secondary data sources to formulate 

mitigation measures. 
 

3.9.3 Methodology 
 
To achieve the above objectives a detailed study of the area was undertaken with  
mine site as its centre. The different methods adopted were as follows: 
 

• Generation of primary data by undertaking systematic ecological studies in 
the study area; 

• Primary data collection for flora through random sampling method for trees, 
shrubs and herbs from the selected locations to know the vegetation cover 
qualitatively; 

• To spot the fauna in the study area and also to identify the fauna by 
secondary indicators such as pugmarks, scats, fecal pellets, calls and other 
signs; 

• For ecological information, the secondary sources such as local officials, 
villagers and other stakeholders were interviewed; and 

• Sourcing secondary data with respect to the study area from published 
literature. 

 
The list of terrestrial and aquatic sampling locations in the study area is presented 
in Table-3.9.1 and shown in Figure-3.9.1. 

 
TABLE-3.9.1 

LIST OF ECOLOGICAL SAMPLING LOCATIONS 

 

Code Name of the Location Distance from 

Project site   

(Sq.Km) 

Direction w.r.t. 

Project site 

Terrestrial  Ecological Locations 
TE-1 Mine site  ------                                      ------- 
TE-2 Raghunathpura  2.3 E 
TE-3 Bamnia Kalan  5.2 N 
TE-4 Mahenduria  5.0 WSW 
TE-5 Kantiyakhera 7.4 SSE 
Aquatic  Ecological Locations 
AE-1 Banas river  2.7 N 
AE-2 Raghunathpura tank 2.1 E 
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FIGURE-3.9.1 
ECOLOGICAL SAMPLING LOCATIONS 
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3.9.4 Floristic Diversity Analysis 
 
The sampling stations were selected to carry to ecological monitoring. Trees and 
shrubs were sampled by taking quadrats of 10 m X 10 m. Their girths at 1.37 
metres from the ground were recorded. For better understanding of plant diversity, 
the Shannon Wiener index of diversity was enumerated.  The index considers two 
important characters of vegetation, i.e. floristic richness and proportional abundance 
of the species. Diversity index increases with the floral spectra (more species means 
that more wide species diversity) which show the undisturbed scenario of ecosystem. 
 
 The index is given as: 
 

 H' = - sum (Pi ln Pi)  
 
  Where Pi = Proportional abundance of the Ith (individual) species 
 
  H’= Shannon-Weaver diversity index  

 
Diversity of the sampling locations in the study area is calculated using 10 m X 10 
m quadrats, and are listed in the Table-3.9.2. 
 

TABLE-3.9.2 

TERRESTRIAL SAMPLING ANALYSIS 

 

Sr.No Terrestrial Ecological 

Locations 
Shannon Wieners Diversity 

Index 
1 Mine Site 1.45 
2 Raghunathpura 2.02 
3 Bamnia Kalan 2.15 
4 Mahenduria 2.36 
5 Kantiyakhera 2.45 

 
3.9.5   Fauna Diversity Analysis 
 
 The faunal diversity of the study area was observed based on line transect methods 
 and also based on observation of calls of the birds, and signs of pug marks, feacal 
 pellets found in the study area. 
 
3.9.6 Forest Blocks in Study Area & Protected Areas. 
 

There are no forest blocks in the study area of 10-km radius from the mine lease 
boundary. Further, there any sanctuaries or national parks in 10 km radius of the 
mine lease area. The forest authentication latter and sanctuaries and wild life 
conservation plant is given in Annexure-IX.  The authenticated letter regarding 
Aravali Hills is given in Annexure-XIII. 
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3.9.7  Flora of the Core Area-Mine Lease Area 
 

 The plants commonly occurring in the core area are, Azadiractha indica, Prosopis 
 cineraria, and shrubs like Lantana camara, Calotropis gigantea, list observed are 
 presented in the Table-3.9.3. 
 

TABLE-3.9.3 

LIST OF PLANT SPECIES RECORDED IN MINE LEASE AREA- CORE ZONE 

 
Trees 

1 Dalbergia sissoo  Mimosaceae Sissoo 
2 Pongamia pinnata  Fabaceae Karanj 
3 Cassia siamea Caesalpinaceae Kassod tree 
4 Cassia fistula  Caesalpinaceae  Amaltas/Indian 

Laburnum 
5 Azadirachta indica Meliaceae Neem 

6 Pithecellobium dulce Fabaceae Jangli-Jalebi/Vilayati 
Imli 

7 Prosopis cineraria  Mimosaceae Khejri 
Shrubs 

8 Lantana camara Verbenaceae Lantana 
9 Calotropis procera Ascelpiadiaceae Arkha 

Grasses  

10 Cenchurus ciliaris Poaceae Anjan, dhaman 
11 Apluda mutica Poaceae Ponai 
12 Chloris dolichosta Poaceae Bamna 
13 Dichanthium annulatum Poaceae Jaunerea 

14 Sachharum spontanseum  Poaceae Kans, khas 
15 Aristida adscensionsis Poaceae Grass 
16 Cyperus aristatus Cyperaceae Guinea rush 
17 Eragrostis tenella Poaceae Bharbhuri 
19 Setaria glauca Cyperaceae Bandra 
20 Cyperus rotundus  Cyperaceae Nagar Motha 

 Endangered Species No endangered species reported/recorded  as 
per Botanical survey of India records 

 

3.9.8  Fauna of the Core Zone-Mine Lease Area  
 
 The list of fauna recorded in core area is presented in Table-3.9.4. 
 

TABLE-3.9.4 
LIST OF FAUNA RECORDED IN MINE LEASE AREA-CORE ZONE 

 
Sr. No. Technical Name  English Name Conservation status as 

per Wild Life protection  
Act (1972) 

Aves 

1  Acridotheres tristicus Common myna Sch-IV 

2  Alcedo athis Common kingfisher Sch-IV 

3  Bubulcus ibis Cattle Egret Sch-IV 

4  Caprimulgus asiaticus Common Indian jar Sch-IV 

5  Centropus sinensis Crow Pheasant Sch-IV 

6  Cinnyris lotensis  Loten's sunbird Sch-IV 

7  Columba livia Blue-Rock Pigeon                 Sch-V 

8  Coracias benghalensis Indian Roller Sch-IV 

9 Corvus splendens House Crow                Sch-V 
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Sr. No. Technical Name  English Name Conservation status as 
per Wild Life protection  

Act (1972) 

10 Egretta garzetta Little Egret Sch-IV 

11 Tyto alba Barn Owl Sch-IV 

12 Merops orientalis Common Greeen Bee 
Eater 

Sch-IV 

13 Apus affinis  Common House Swift  Sch-IV 

14 Nectarina asiatica Purple Sunbird Sch-IV 

15 Passer domesticus  House Sparrow Sch-IV 

16 Ploceus phillipinus  Baya Weaver Bird Sch-IV 

17 Temenunchus pagodarum  Brahminy Myna  Sch-IV 

18 Turdoides striatus  White Headed Babbler  Sch-IV 

Reptiles  

1 Calotes versicolor Common garden lizard Sch-IV 

2 Naja naja Indian cobra Sch-II 

Amphibians 

1 Rana trigrina  Asian Bull frog  Sch-IV 

Insects & Butterflies  

1 Papilo demoleus Lemon Butterfly Sch-IV 

2 Graphium agamemnos Tailed jay Butterfly Sch-IV 

3 Papilo polymnstor Blue mormon Butterfly Sch-IV 

4 Junonia atlites Grey pansey Sch-IV 

5 Juninia almana Peacock pansey Sch-IV 

6 Apis dorsata  Wild Honey Bee - 

Mammals 

1 Lepus nigricollis Indian Black Napped 
Hare 

Sch-IV 

2 Sus scrofa Wild Boar  Sch-III 

3 Herpestes edwardsi Common Mongoose  Sch-II 

 

3.9.9 Flora (Buffer Zone) in the 10 km Radius 
  

The list of flora present in the buffer zone is listed in Table-3.9.5.  
 

TABLE-3.9.5 

LIST OF PLANT SPECIES RECORDED IN THE BUFFER ZONE-10 KM RADIUS 

 
Sr. No Technical Name Family Local Name 

Trees 

1 Acacia nilotica Mimosaceae Babul 
2 Albizia lebbeck Mimosaceae Siris 
3 Albizia odorattissima Mimosaceae Kala siris 

4 Albizia procera Mimosaceae Safed siris 
5 Azadirachta indica Meliaceae Neem 
6 Bauhinia variegata Caesalpinaceae Kachnar 
7 Bauhinia purpurea Caesalpinaceae Khariwal 
8 Butea monosperma Caesalpinaceae Palash 
9 Eucalyptus sp  Myrtaceae Niligiri/Eucalyptus 

10 Delonix regia Caesalpinaceae Gulmohar 
11 Leucena leucocephala Mimosaceae Subabul 
12 Prosopis cineraria  Mimosaceae Khejri 
13 Adenanthera pavonia  Fabaceae Rakthrohida 
14 Prosopis juliflora  Mimosaceae Vilayati Babul 

Shrubs 

15 Abutilon indicum Malvaceae Kanghi/Atibala 
16 Croton bonplandinum Euphorbiaceae Croton  



Environmental Impact Assessment Study for the Expansion of Sindesar Khurd Lead-Zinc 
underground Mine from 4.5 Million TPA to 6.0 Million TPA Ore Production (ROM basis) and 
Beneficiation from 5.0 Million TPA to 6.5 Million TPA, located at Sindesar Khurd Village, 
Relmagra Tehsil, Rajsamand District, Rajasthan (ML No.07/95) 

Chapter-3   
Baseline Environmental Status  

 

  

VIMTA Labs Limited, Hyderabad                                                                                   C3-59 

Sr. No Technical Name Family Local Name 

Trees 

17 Hibiscus rosa-sinsensis  Malvaceae Jasut/Hibiscus 
18 Lantana camara Verbenaceae Lantana/ Raimui 

19 Lawsonia inermis Lythraceae Mehendi 
Herbs   

20 Tephrosia purpurea Fabaceae Sarphunkha 
21 Tribulus terrestris Zygophyllaceae Gokhru 
22 Tridax procumbens Compositae Mexican daisy 
23 Vernonia cinreria Compositae Daudotpala 

Grasses 

24 Cenchurus ciliaris Poaceae Anjan, dhaman 
25 Apluda mutica Poaceae Ponai 
26 Cyndon dactylon  Poaceae Bermuda grass 
27 Dichanthium annulatum Poaceae Jaunerea 

28 Inperata cylendrica Poaceae Dharba, dabh 
29 Sachharum spontanseum  Poaceae Kans, khas 
30 Themeda quadrivalvis Poaceae Kapur ghas 
31 Cyperus rotundus Cyperaceae Nagar Motha 
32 Setaria glauca Cyperaceae Bandra 

33 Heteropogon contortus  Poaceae Khad grass 
Agricultural Crops 

34 Hordium vulgare Poaceae Jai/Barley 
35 Sorghum vulgare Poaceae Jowar/Sorghum 
36 Triticum species  Poaceae Wheat/Gehu 

37 Zea mays Poaceae Maize 
38 Oryza sativa Poaceae Paddy/Rice/Chawal 
39 Pennisetum typhoideum Poaceae Bajra/Raadi/Bakri 

Macrophytes –Aquatic Plants 

40 Ipomea aquatica Convolvulaceae Morning Glory 
41 Eichornia crassipes Pontederiaceae Water Hyacinth 

Endemic Species No endemic species recorded/reported as per 
Botanical survey of India records 

Endangered Species No endangered species reported/recorded  as 
per Botanical survey of India records 

 
3.9.10 Fauna (Buffer Zone) 
 

The observed species of fauna of the buffer zone in the study area are listed in 
Table-3.9.6. 

TABLE-3.9.6 

FAUNA OF THE BUFFER ZONE 

 
Sr. No. Technical Name  English Name Conservation status as per 

Wild Life protection  Act 
(1972) 

Aves 

1 Acridotheres tristicus Common myna Sch-IV 

2 Alcedo atthis  Common Kingfisher  Sch-IV 

3 Bubulcus ibis Cattle Egret Sch-IV 

4 Caprimulgus asiaticus Common Indian jar Sch-IV 

5 Centropus sinensis  Crow Pheasent  Sch-IV 

6 Cinnyris lotensis  Loten's sunbird Sch-IV 

7 Corvus splendens  House Crow Sch-V 

8 Columba livia Blue Rock Pigeon Sch-V 

9 Coracias benghalensis Indian Roller Sch-IV 

10 Egretta garzetta Little Egret Sch-IV 
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Sr. No. Technical Name  English Name Conservation status as per 
Wild Life protection  Act 

(1972) 

11 Tyto alba Barn Owl Sch-IV 

12 Pyconotus cafer Red Vented Bulbul Sch-IV 

13 Merops orientalis Common Green Bee 
Eater 

Sch-IV 

14 Apus affinis  Common House Swift  Sch-IV 

15 Nectarina asiatica  Purple Sunbird  Sch-IV 

16 Passer domesticus  Common House Sparrow Sch-IV 

17 Ploceus phillipines  Baya Weaver  Sch-IV 

18 Temenuchus pagodarum Brahminy Myna Sch- IV 

19 Turdoides striatus White headed Babler Sch- IV 

20 Pavo cristatus  Indian Peafowl Sch-I 

21 Ocyceros birostris  Indian Grey Hornbill Sch-I 

22 Butastur teesa White Eye Buzzard Sch-I 

23 Elanus caeruleus  Black Shouldered Kite Sch-I 

24 Fulica atra  Common Coot Sch-IV 

Reptiles  

1 Calotes versicolor Common Garden Lizard  Sch-IV 

2 Naja naja Indian cobra Sch-II 

3 Varanus benghalensis Indian Monitor Lizard Sch-I 

4 Lissemys punctata Indian Flapshell turtle Sch-I 

Amphibians 

1 Rana trigrina  Asian Bull frog Sch-IV 

Insects 

1 Papilo demoleus Lemon Butterfly Sch-IV 

2 Graphium agamemnos Tailed jay Butterfly Sch-IV 

3 Papilo polymnstor Blue mormon Butterfly Sch-IV 

4 Junonia atlites Grey pansey Butterfly Sch-IV 

5 Juninia almana Peacock pansey Butterfly Sch-IV 

6 Apis dorsata  Wild Honey Bee - 

Mammals 

1 Lepus nigricollis Indian Black Napped Hare Sch-IV 

2 Sus scrofa Wild Boar  Sch-III 

3 Herpestes edwarsdsii Common Mongoose  Sch-II 

4 Canis aureus  Jackal Sch-II 

5 Macaca radiata Bonnet Maccaque Sch-II 

6 Vulpes bengalensis  Indian Fox Sch-II 

7 Bosephalus tragocamelus  Blue Bull /Nilgai Sch-III 

8 Panthera pardus  Indian Leopard Sch-I 

 
3.9.11 Fresh Water Ecosystem and Phytoplankton and Zooplankton and Macrophytes 
 

The impact of pollution on aquatic ecosystem manifests itself first on the biotic 
aquatic communities. The species composition of aquatic organisms in natural 
communities is directly influenced by ambient water quality. The responses of plants 
to pollutants, when measured quantitatively give an insight about the conditions of 
existing aquatic ecosystem. The biological species specific for a particular 
environmental conditions are the best indicators of environmental quality. This 
includes different biological species such as phytoplankton and zooplankton.  
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Phytoplankton: Phytoplankton forms the basis of food chain in any aquatic 
water body. The diversity and abundance of phytoplankton mainly depends on 
the region, type of water body, either lentic or lotic, the nutrient flux in the 
system and the sunlight available for photosynthesis. These factors together form 
the dynamics of phytoplankton productivity over the seasons. The phytoplankton 
of a given water body determines the zooplankton populations and the fish 
productivity of the ecosystem. 

 

Zooplankton: The zooplanktons of the aquatic water body are the primary 
consumers and also in cases secondary producers which play an important role 
for the fisheries of that system. Listed in the Table-3.9.7. 
 

TABLE-3.9.7 

LIST OF OBSERVED PHYTOPLANKTON AND ZOOPLANKTON 

 

Sr.No Phytoplankton Zooplankton 
1 Actinastrum sp Daphnia sp 
2 Coelatrum sp Tadpole larva 
3 Synedra ulna Anopheles larva 
4 Gomphonema sp - 
5 Navicula gracilis - 
6 Nostoc sp - 
7 Anabena sp - 

 
• Phytoplankton and Zooplankton in Study Area 
 
Phytoplankton group were evaluated from the samples that were represented by 
7 of phytoplankton species such as Anabena, Navicula sp in the study area.  

 
About 3 species of the zooplankton such as, Daphnia, along with the larvae of 
Tadpole larvae and mosquito larvae–Anopheles are found in the study area in the 
aquatic sampling locations at Banas river and at Raghunathpura Tank in the 10 
km radius of the study area.  
 

3.9.12 Macrophytes & Aquatic Plants  
 

 The following macrophytes are found in the study area such as, Eichornia 
 crassipes and Ipomea aquatica (Morning glory), listed in the Table-3.9.8. 
 

TABLE-3.9.8 

MACROPHYTES 

 
Sr.No Macrophytes  Common Name Family 

1 Ipomea aquatica  Morning Glory Convolvulaceae 

2 Eichornia crassipes  Water Hyacinth Pontederiaceae 

 
3.9.13 Fishes Observed in the Study Area 
 
 The following of the fish species were found in the study area of 10 km radius, 
 listed in Table-3.9.9. 
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TABLE-3.9.9 

LIST OF FISHES IN THE STUDY AREA 

 

Sr. No. Scientific Name Local Name 
1  Catla catla  Indian Carp 
2  Labeo rohita Rohu 
3  Cyprinus caprio Common carp 

   

3.9.14 Conclusion 
 

The schedule species of the study area represented by avian species such as 
Peafowl, Indian Grey Hornbill, White Eye buzzard and Black Kite, along with Indian 
monitor lizard and Indian flap shell turtle listed in the Indian Wildlife (Protection), 
Act, 1972 along with Indian Leopard which are found in the study area and   
comprising of Leopard which is listed in the Schedule of the Indian Wildlife 
(Protection) Act, 1972.  

 
 The rest of other fauna are represented by Schedules of II, Schedule-III, Schedule-I
 and Schedule-V of the Indian Wildlife (Protection), Act, 1972.  
 
 Incidentally there is no presence of endangered botanical flora in the study area, as 
 per the records of Botanical Survey of India.  

 
3.10 Demography and Socio-Economics 

 

The demographic and socio- economic conditions prevailing in the 10 km radius of 
the the proposed expansion of Sindesar khurd Lead- Zinc underground mine from 
4.5 million TPA to 6.0 Million TPA Ore production (ROM basis) and beneficiation from 
5.0 million TPA to 6.5 million TPA in Sindesar Khurd village Relmagara tehsil, 
Rajsamand, Kapasan tehsil in Chittaurgarh district, Sahara tehsil in Bhilwara 
districtin of Rajasthan” is analyzed. The socio-economic data forms the basis for 
developing a suitable enterprise social responsibility plan to address the needs of 
the population.   

 
The project proponent is committed to take up the socio-economic development 
initiatives not only to minimize the negative impact on the population and also 
improve the socio-economic status of population living in 10 km radius of the mine 
as its sustained effort as part of corporate social responsibility.  
 

3.10.1 Methodology Adopted for the Study 
 
The methodology adopted for the study mainly includes primary survey, review of 
published secondary data (District Census Statistical Handbooks- 2011, 2001 and 
Primary Census Abstract of Census-2011) with respect to population, density, 
household size, sex ratio, social stratification, literacy rate, occupational structure 
for 10 km radius study area.  
 

3.10.2 Review of Demographic and Socio-Economic Profile-2011 
 
The village wise demographic data of 64 villages are falling within 10 km radius of 
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the project site as per the 2011 census is given in Annexure-VII. The salient 
features of the demographic and socio-economic conditions are analyzed and 
described in the following sections. 

 
3.10.3 Demography 
 

Distribution of Population 

 

As per 2011 census the study area consisted of 91563 persons inhabited in study 
area. The distribution of population in the study area is shown in Table-3.10.1. 
 

TABLE-3.10.1 

DISTRIBUTION OF POPULATION 
 

Particulars 0-3 km 3-7 km 7-10 km 0-10 km 

No. of Households 1800 6436 10852 19088 
Male Population 4438 15271 26308 46017 
Female Population 4391 15080 26075 45546 
Total Population 8829 30351 52383 91563 

Male Population (0-6 years) 705 2085 3737 6527 
Female Population (0-6 years) 607 2012 3300 5919 
Total Population (0-6 years) 1312 4097 7037 12446 
% of 0-6 years population 14.86 13.50 13.43 13.59 
Average Household Size 4.91 4.72 4.83 4.80 
% of males to the total population 50.27 50.31 50.22 50.26 
% of females to the total population 49.73 49.69 49.78 49.74 
Sex Ratio (no of females per 1000 males) 989 987 991 990 
Child Sex Ratio (no of females per 1000 
males (0-6 years)) 861 965 883 907 

Density 203 416 259 258 

  Source: Census of India -2011 
 

� Average Household Size 
 
The study area has a household size of 4.80 as per 2011 census, this is mainly 
due to population control measures, health awareness programs. 
 

Population Density 

 

The density of population reveals that the study area has an overall density of     
258 persons per km2 (PP km2) as per 2011 census reports. The density of 
population in the study area comparatively reported more than the density of 
state (Rajasthan 200).  
 

  Sex Ratio 

 
The configuration of male and female indicates that the males constitute to about                                 
50.26% and females to 49.74% of the total population as per 2011 census 
records. The study area on an average has 990 females per 1000 males as per 
2011 census reports. In comparison to the state rural sex ratio (Rajasthan rural 
933) the study area has recorded more sex ratio.  



Environmental Impact Assessment Study for the Expansion of Sindesar Khurd Lead-Zinc 
underground Mine from 4.5 Million TPA to 6.0 Million TPA Ore Production (ROM basis) and 
Beneficiation from 5.0 Million TPA to 6.5 Million TPA, located at Sindesar Khurd Village, 
Relmagra Tehsil, Rajsamand District, Rajasthan (ML No.07/95) 

Chapter-3   
Baseline Environmental Status  

 

  

VIMTA Labs Limited, Hyderabad                                                                                   C3-64 

Child Sex Ratio 

 

The study area child sex ratio is 907 females for 1000 males in the study area. In 
comparison to Rajasthan child sex ratio (Rajasthan 888) is more in the study 
area.  

 
3.10.4  Social Structure 

 
In the study area, as per 2011 census, 17.66% of the population belongs to 
Scheduled Castes (SC) and 8.60 % to Scheduled Tribes (ST). Overall the data of 
social stratification reveals that the SC and ST % to population is more than 26%, 
The SC and ST community are marginalized and they are at considered at low 
level of social strata and calls for a special attention in corporate social 
responsibility Plan for improving their socio-economic status apart from 
preservation and protection of their art, culture and traditional rights of livelihood.    
  
The distribution of population by social structure is shown in Table-3.10.2. 

 

TABLE-3.10.2 

DISTRIBUTION OF POPULATION BY SOCIAL STRUCTURE 

 
Particulars 0-3 km 3-7 km 7-10 km 0-10 km 

Schedule caste population  1861 4477 9832 16170 
Schedule Tribes population  898 3108 3871 7877 
Schedule caste (SC) population % to the total 
population 21.08 14.75 18.77 17.66 
Schedule Tribes (ST) population % to the total 
population 10.17 10.24 7.39 8.60 
Total SC and ST population 2759 7585 13703 24047 
% To the total SC and ST population 31.25 24.99 26.16 26.26 
OBC & General Population to the Population 6070 22766 38680 67516 
% of OBC & General Population to the 
Population 68.75 75.01 73.84 73.74 
Total population 8829 30351 52383 91563 
Source: Census of India -2011 

 
3.10.5 Literacy Levels 

 
The data of study area reveals that literacy rate of 61.46% as per 2011 census, 
which is found to be less than the state of literacy (Rajasthan 66.1%). The 
distribution of literate and literacy rate in the study area is given in Table-
3.10.3. 

TABLE-3.10.3 

DISTRIBUTION OF LITERATE AND LITERACY RATES 

 
Particulars 0-3 km 3-7 km 7-10 km 0-10 km 

Male Population 4438 15271 26308 46017 
Female Population 4391 15080 26075 45546 
Total Population 8829 30351 52383 91563 
Male Population (0-6 years) 705 2085 3737 6527 

Female Population (0-6 years) 607 2012 3300 5919 
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Particulars 0-3 km 3-7 km 7-10 km 0-10 km 

Total Population (0-6 years) 1312 4097 7037 12446 
Total Population above 7 years  7517 26254 45346 79117 

Male literates (7+ years) 2795 9990 17962 30747 

Female literates (7+ Years) 1505 5497 10879 17881 

Total literates (7+ Years) 4300 15487 28841 48628 

Male literacy rate (%) to the total literates 65.00 64.51 62.28 63.23 

Female literacy rate (%) to the total literates 35.00 35.49 37.72 36.77 

Average Male Literacy to the total population 
(%) 

37.18 38.05 39.61 38.86 

Average female Literacy to the total 
population (%) 

20.02 20.94 23.99 22.60 

Total Literacy rate (%) to the total 
population 

57.20 58.99 63.60 61.46 

Source: Census of India -2011 

 
The percentage of male literates to the total literates of the study area works out 
to be 63.23%. The percentage of female literates to the total literates, which is 
an important indicator for social change, is observed to be 36.77% in the study 
area as per 2011 census records.  

 

3.10.6 Occupational Structure 
 
The occupational structure of residents of work participation rate in the study 
area is studied with reference to main workers, marginal workers and non-
workers. The main workers include 10 categories of workers defined by the 
Census Department consisting of cultivators, agricultural laborers, those engaged 
in live-stock, forestry, fishing, mining and quarrying; manufacturing, processing 
and repairs in household industry; and other than household industry, 
construction, trade and commerce, transport and communication and other 
services. 
 
The marginal workers are those workers engaged in some work for a period of 
less than six months during the reference year prior to the census survey. The 
non-workers include those engaged in unpaid household duties, students, retired 
persons, dependents, beggars, vagrants etc.; institutional inmates or all other 
non-workers who do not fall under the above categories. 
 
As Per 2011 Census Total work participation in the project study areas is 49.08% 
and the non-workers constitute 50.92% of the total population respectively.  The 
female non workers to the total non-workers are 58.61% and male non- workers 
are 41.39%.  In comparison to the state rural work participation rate (Rajasthan 
work participation rate rural 43.6%), the study area has recorded more work 
participation rate. The main workers to the total workers are 79.43% and the 
marginal workers constitute to 20.57% to the total workers. The occupational 
structure of the study area is shown in Table-3.10.4. 
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TABLE-3.10.4 

OCCUPATIONAL STRUCTURE 

 
Particulars 0-3 km 3-7 km 7-10 km 0-10 km 

Total Population 8829 30351 52383 91563 
Total workers 4697 15335 24911 44943 

Total main workers 3721 12735 19244 35700 
Total Marginal workers 976 2600 5667 9243 
Total Non-workers 4132 15016 27472 46620 

Non Workers Male 1809 6291 11197 19297 
Non Workers Female 2323 8725 16275 27323 
Work participation rate (%) 53.20 50.53 47.56 49.08 
% of main workers to total workers 79.22 83.05 77.25 79.43 
% of marginal workers to total workers 20.78 16.95 22.75 20.57 
% of non-workers to total population 46.80 49.47 52.44 50.92 
% of Male Non Workers to the total Non-workers 43.78 41.90 40.76 41.39 
% of Female Non Workers to the total Non-workers  56.22 58.10 59.24 58.61 

  Source: Census of India -2011 
 

3.11  Traffic Density Survey 

 

 The traffic studies have been conducted to know the prevailing traffic volumes on 
 the roads in the study area. It is essential to consider these details for assessing the 
 anticipated future traffic volumes as a part of overall impacts assessment for the 
 project. 

 
 The variations of traffic densities depend upon the working days and time and also 
 vary in day and night times. In order to assess the prevailing traffic volumes on the 
 roads, the survey was conducted during normal working days of the week by 
 avoiding local holidays or abnormal situations to reflect the true picture of the traffic 
 densities. The traffic study was conducted at two locations for 24 hours.  
 
3.11.1 Selection of Sampling Location  
 

The traffic density study was conducted at Dariba to S K Mines, Dariba to 
Fathenagar 
 

3.11.2 Methodology 
 

3.11.2.1 Vehicular Count 
 

The vehicles plying in both the directions were counted continuously for 24 hours at 
two locations. The vehicles were counted every hour and recorded under respective 
category. The maximum traffic count in an hour is termed as peak hour traffic. The 
vehicles were categorized under various heads like trucks/tankers, buses, multi 
axles, cars, 2/3 wheelers, cycles.  
 

 

3.11.2.2 Categorization of Traffic 
  

The engine driven vehicles were categorized into various heads viz. light motor 
vehicles (LMV) as two wheelers (scooters, motor cycles etc.), three wheelers 
(auto rickshaws, 3-wheel tempo etc.), medium motor vehicles (cars, jeeps), 
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tractors (6 wheelers), minibuses and mini trucks (8 wheelers); heavy motor 
vehicles such as buses, trucks and tankers (10 wheelers).  

 

3.11.3 Results and Discussion 
 

 The summary of daily traffic count for the location was monitored during the study 
 period is summarized in Table-3.11.1 and % of composition of the vehicles are 
 given in the Table-3.11.2. 

 

 It was observed that the 2/3 wheelers, cars/jeeps and trucks/buses forms the 
 major volume of the traffic. The total traffic PCU of this road is minimal. 

 

     3.11.3.1 Presentation of Results 
 

The present level of traffic has been converted to Passenger Car Units (PCU) at all 
location as per the conversion factors stipulated by Indian Road Congress (IRC). The 
Passenger Car Unit (PCU) recorded at the selected traffic locations about 6112 PCU.  
 

TABLE-3.11.1 

TRAFFIC DENSITY (VEHICLES/DAY) 

 
Code Location Two 

Wheelers 
Scooter/Bi

kes 

3 Wheeler 
Auto 

Rickshaw 

Four 
Wheeler 
Car/Jeep 

Six wheeler 
Buses/ Truck 

Heavy 
Vehicles 

Total 

T1 
Dariba to SK Mines 
(to and fro) 

1455 53 649 85 275 2517 

T2 
Dariba to Fathenagar 
( to and fro) 

2385 80 954 123 358 3900 

 
Total No.of 
Vehicles 

3840 133 1603 208 633 6417 

 Total  PCU’S 1920 66 1603 624 1899 6112 

              Note: PCU rating: (2/3 wheelers: 0.5, Car/Jeep: 1.0, Tractor: 3.0, Buses: 3.0, Trucks/HMV: 3.0) 

 

TABLE–3.11.2 

COMPOSITION OF EXISTING TRAFFIC VOLUME  
 

Code Total 
Vehicles 

No. of Vehicles % Composition 

LMV MMV HMV LMV MMV HMV 

T1 2517 1508 649 360 59.9 25.7 14.4 

T2 3900 2465 954 481 63.2 24.5 12.3 

          Note:  LMV-Light Motor Vehicles   (scooter, motorcycle & auto rickshaw etc.)     
    MMV-Medium Motor Vehicles (car, jeep, tractor, mini bus, mini trucks) 
     HMV-Heavy Motor Vehicles (bus, trucks and tankers) 
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4.0 ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 

 

4.1 Introduction 
 

This chapter provides a brief overview of the potential impacts on various 

environmental components due to the proposed expansion of underground mining 

operations and allied activities, which could cause significant environmental 

impacts. 

 

The proposed expansion underground mining operations involve drilling, blasting, 

ore loading, and transportation. Some of the impacts that are related to 

underground mining and allied activities are with respect to: 

 

• Topography and landscape; 
• Drainage system; 

• Climate; 

• Land use pattern; 
• Soil quality; 
• Air quality; 
• Water quality; 

• Noise and vibration;  
• Subsidence; 
• Flora & fauna; and 
• Socio economics. 

 

The impact on all these areas due to the proposed expansion of underground 

excavation for coming years, has been assessed and given in following sections. 

 

4.2 Impact Due to Proposed Mining Operations 

 

4.2.1 Impact on Topography and Landscape 

 

The proposed expansion is an underground mining operation and beneficiation 

plant. The changes in the topography and landscape for excavation of mining 

stopes, storage of waste dump, storage of ore and construction of buildings for 

office and machineries have already been completed for the present operations. 

However, some excavation for approach, mill expansion and road construction 

shall be done in existing land with some levelling. The existing facilities are 

adequate for the proposed expansion project thus not making perceptible impact 

on the topography and the landscape. No subsidence movement has been 

envisaged and shall not be reason for change in topography of the mining area 

during the course of future operations.   

 

4.2.2  Impact on Climate 

 

No effect on the local climate is anticipated as this is an expansion of 

underground mining and beneficiation plant . Rather, substantial improvement in 

local climate is expected after implementation or massive plantation scheme that 

has already commenced at the project area and will further continue during 

operation. No significant impact on overall climate of this region due to mining is 
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expected as mining activities are limited to a very small area compared to the 

study area. No perceptible change is expected in local temperatures owing to 

mining operations as all the activities are being carried underground. 

 

4.2.3 Impact on Land use 

 

Out of the acquired area, currently 125.52 ha land is under use. As all the 

activities related to the project will be restricted to the core zone, the impact on 

buffer zone will be negligible. The land use of the ML are is given in Table-4.1.  

 

TABLE-4.1 

LAND USE OF THE MINING LEASE AREA 

 
Sr. No. Particulars Actual use (ha) Total Proposed (ha) 

1 Beneficiation Plant 20.00 26.00 

2 Ore Stock Yard 10.00 15.00 

3 Concentrate Yard 4.00 5.00 

4 Waste Dump 8.00 8.00 

5 Utilities 12.00 15.00 

6 Plantation Area 46.00 50.00 

7 Remaining Area 25.52 6.52 

 TOTAL  125.52 125.52 

 

4.2.4 Impact on Soil 

 

Sindesar Khurd mining operations are underground and there is no removal of top 

soil. The tailing from existing beneficiation plants is being pumped to the existing 

lined tailing dam. It is proposed to continue the same and the capacity of lined 

tailing dam is sufficient till the mine life as the tailings generated are utilized in 

filling the underground mine voids. 

 

However, on account of increased scale of operation, there will be increased 

vehicular traffic for storing, handling and transportation of mined ore & 

concentrate. Generation of particulate emissions and the tail pipe emissions from 

transport vehicles is therefore, of primary concern in this project. However, the 

transportation of material outside the mine lease boundary shall be done by 

covered trucks to ensure minimal air borne dust emission.  

 

The proposed greenbelt plantation in the mine lease area will act as an effective 

barrier for control of dust.  

 

4.2.5 Impact on Air Quality    

 

The emissions from lead and zinc mining activity depend on the intensity of ore 

extraction operations, mode of transportation and processing / beneficiation. 

 

Vehicular movement is the source to impact the ambient air pollution levels.  

 

Other fugitive dust entrainment impacts of inside the mine zone area will be 

controlled by carrying out of wet drilling methods and continuous water spraying to 
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ensure sufficient moisture in surface soil in the mine area, and the ore 

transported route. This could minimize any fugitive dust generation and hence 

impact on ambient air quality from the underground mining activity is not 

expected to be significant. 

 

Model simulations have been carried out to evaluate particulate matter and 

gaseous pollutants likely to be contributed by the proposed project. For the short-

term simulations, the concentrations were estimated to obtain an optimum 

description of variations in concentrations over the site in 10 km radius covering 

16 directions. 

 

Further, most of the dust produced during blasting will settle 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. 

 

In the secondary crushing operations at beneficiation plant, moist ore with 3-4% 

moisture is fed to control emission of dust. Further, the crushers and screens 

houses in beneficiation plant are provided with dust extraction with outlets 

connected to stacks which are regularly monitored.  

 

The beneficiation process practiced at Sindesar Khurd 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 dam is kept wet due to continuous discharge of 

tailings mixed with water.  

 

4.2.5.1 Impact on Air Quality due to Additional traffic 

 

There will be an increase in traffic for ore transport of about 1.5 MTPA for 

beneficiation plant. Impact assessment has been estimated for ore transportation 

of vehicles used about 30 per day by road, and further using trucks about 32 per 

day for transportation of waste generated during the mining activity. That 

transportation route distance is about 7 km. 

 

4.2.5.2 Traffic Density Survey  
 

The traffic study details were discussed in the previous Chapter i.e. Chapter-3 in 

Section-3.11. 

 

4.2.5.3 Adequacy of Existing Road Network in Study Area 

 

As part of the expansion, it is estimated that the truck capacity would be 30 tones 

per each. The estimated peak traffic in terms of PCUs, when compared to the 

stipulated standards by IRC for traffic capacity of the roads, it can be observed 
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that the existing road network is adequate. The IRC recommendations on traffic 

capacity are presented below in Table-4.2.  

 

TABLE-4.2 

RECOMMENDATIONS ON CAPACITY-IRC 

 
Sr.No Category of road Maximum PCU/day 

1 Two lane roads (7 m) with earthen shoulders 15,000 

2 4- lane highway with earthen shoulders 35,000 

 

Existing 7.5 m bitumen roads from SK mine to Dariba of 6.0 km is sufficient to 

cater the need. However, widening and strengtheningof existing road is 

envisaged. 

 

4.2.5.4 Air Quality Modeling  

 

For prediction of maximum Ground Level Concentrations (GLC’s), the air 

dispersion modeling software (AERMOD version 9.4) was used. AERMOD is steady 

state advanced Gaussian plume model that simulates air quality and deposition 

fields upto 50 km radius. AERMOD is approved by USEPA and is widely used 

software. It is an advanced version of Industrial Source Complex (ISCST3) model, 

utilizes similar input and output structure to ISCST3 sharing many of the same 

features, as well as offering additional features. The model is applicable to rural 

and urban areas, flat and complex terrain, surface and elevated releases and 

multiple sources including point, area, flare, line and volume sources. 

 

Dispersion modeling using AERMOD requires hourly meteorological data. Site 

specific data is used for executing modeling studies. The site specific 

meteorological data is processed using AERMET processor.   

 

� Model Set-up  

 

The model set-up details are presented in Table-4.3 below: 

 

TABLE-4.3 

MODEL SET-UP 

 
Sr. No. Parameter Details 

1 Model Name AERMOD (Version 9.4) 

2 Model Type  Steady state Gaussian Plume Air 
Dispersion model 

3 Topography Rural, Flat  

4 Averaging Time  24 hours 

5 Source Type Line sources  

6 Boundary Limits 10 km X 10 km 

7 Co-ordinate System Uniform Cartesian Grid  

8 Receptor Height 1.5 m 

9 Anemometer 10 m 

10 Surface meteorological data  Site Specific data processed by AERMET   

11 Upper air Data Upper air Estimator using AERMET 
processor 
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• Model Input Data 
 

The parameters considered for prediction of GLCs are PM10, PM2.5, CO and NO2. A 

study area within a radius of 10 km around the project site has been taken into 

consideration to compute the ground level concentrations (GLC) of the said air 

pollutants. The line sources are taken according to state highway to the project 

site. The emission rates as inputs to the line source model are calculated based 

on “Emission factor development for Indian Vehicles”, a project executed by 

Automative Research Association of India, Pune, 2008.  The Emission factors to 

calculate the vehicle exhausts’ emissions for model input from vehicle 

transportation activity are given in Table-4.4. 
 

TABLE-4.4 

EMISSION FACTORS FOR EXIT GAS EMISSION OF VEHICLES 
 

Pollutant ARAI EF for HCV, g/kmvt 

PM10 1.24 

PM2.5 1.24 

CO 6.0 

NO2 9.3 

  

Further to the emission factors of PM10 and PM2.5 in the above table, the vehicle 

movement resuspended road the ambient particulate matter levels using the 

USEPA emission factor estimation method (USEPA, 2000).   
 

• Presentation of Results  
 

The model predicted maximum PM10, PM2.5, CO and NO2 concentrations from 

additional vehicular traffic, and the resultant concentrations after the 

implementation of the proposed project are given in Table-4.5 and isopleths 

showing the incremental concentrations are shown in Figure-4.1(A) to Figure-

4.1(D). 

TABLE-4.5 

PREDICTED PEAK HOURLY AIR POLLUTION DUE TO ADDITIONAL TRAFFIC 

 
Sr. 
No. 

Parame
ter 

Model 
Predictions 
(µµµµg/m3) 

Baseline Maximum AAQ Data 
along Transportation Route, 

(µµµµg/m3) 

Resultant 
Concentratio
n (µµµµg/m3) 

1 PM10 2.87 105.6 108.47 

2 PM2.5 0.28 47.3 47.58 

3 CO 0.12 435 435.12 

4 NO2 0.19 18.4 18.59 

 

It can be observed from model outputs that the maximum incremental 

concentrations of PM10, PM2.5, CO and NOx due to the additional traffic load would 

be about 2.87 µg/m3, 0.28 µg/m3, 0.12 µg/m3 and 0.19 µg/m3 respectively and 

likely to occur along centre of the transportation road and further the predicted 

pollution concentration levels are found to be decreased when move away from 

road. The resultant ambient PM10 is found to be exceeding the NAAQ standards 

(100 µg/m3), which is coming within the mine boundary. Further, PM2.5, CO and 

NOx concentrations are likely to be low when compared with the NAAQ standards 

for PM2.5 (60 µg/m3), CO (2000 µg/m3).  
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FIGURE-4.1(A) 

ISOPLETH SHOWING INCREMENTAL CONCENTRATIONS FOR PM10 
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FIGURE-4.1(B) 

ISOPLETH SHOWING INCREMENTAL CONCENTRATIONS FOR PM2.5 
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FIGURE-4.1(C) 

ISOPLETH SHOWING INCREMENTAL CONCENTRATIONS FOR CO 
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FIGURE-4.1(D) 

ISOPLETH SHOWING INCREMENTAL CONCENTRATIONS FOR NO2 
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4.2.6 Impact on Water Quality  

 

4.2.6.1 Impacts of Mining on Drainage 

  

 As the underground mining is being carried out, the surface drainage is not going 

 to be disturbed. The four first order streams which originate within the lease area 

 on the eastern and southern slopes of the hill will continue to flow without getting 

 disturbed by the underground mining or any surface activity. So, the surface 

 drainage will take its natural course in the lease area. River Banas which crosses 

 the buffer area in its northern side from village Jitawas to Panotia is flowing 

 without being disturbed by the mining activity. In the lease area, there are few 

 village roads and the village houses which are not affecting the surface drainage 

 which is controlled by streamlets. 

 

4.2.6.2 Impact of Mining on Surface Water 

 

It has been indicated that Sindesar Khurd mine is being worked on zero discharge 

concept and surface water is not allowed to leave the boundary wall of the mine. 

All the rain water falling on dumps, paved and mine roads etc is being  collected 

in the pond within the mine area and is gainfully utilized for dust suppression and 

green land development. 
 

 It is therefore apparent that there is no impact of mining on the surface 

 water regime. The surface water is not going to be pumped or utilized anywhere 

 in the lease area for any purpose. Whatever surface runoff develops in the lease 

 area by rainfall is allowed to join the natural drainage system as it was prior to 

 mining activity. 

 

4.2.6.3 Impact of Mining on Ground Water 

 

 The environment department of HZL at Sindesar Khurd is regularly monitoring 

 the water quality of mine water and open wells. Water samples are being 

 collected from open wells and bore wells surrounding the working mine at 

 Sindesar Khurd are being regularly monitored and have shown the absence of 

 heavy metals or below the prescribed limits. The information pertaining to the 

 water levels and water quality is being regularly submitted to the concerned 

 authorities. So far, no adverse impact has been noticed. 

 

  

4.2.6.4 Estimation of Inflow during each year of the five years and at Conceptual Stage 

 

 Based on the findings of the modelling inflow has been estimated by considering 

 four seasons. Although, the mining is being carried out at such depth that effect 

 of monsoon is not observed and at the conceptual stage, there is hardly any 

 fracture porosity that metamorphic have no ground water and all upper mined 

 out area has been back filled  by cementation thereby with no inflow from upper 

 mined out area. Table-4.6 shows the net average ground water inflow in m3/day 

 for each year of the five years of the mining scheme. It is observed that 

 maximum average inflow is 143.40 m3/day during the year 2019-20 while it is 

 average minimum during the 2021-22 when excavation is minimum and upper 
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 mined out area had been back filled by cementation. So, the average inflow of 

 ground water during five years period will be 110.15 m3/day or 110 m3/day. 

 Inflow in the mine at the conceptual stage will be only 22.18 m3/day as the mine 

 will achieve the depth of -695 mRL having no fracture porosity due to overlying 

 weight of about over 1100 m of rock above it and major part will be back 

 filled by cementation.    

TABLE-4.6 

ESTIMATION OF GROUND WATER INFLOW IN THE MINE 

 

Time 
Level 

 

60th  day 
(m3/day) 
Monsoon 
period 

180th day 
(m3/day) 
Post-

monsoon  

300th day 
(m3/day)
Winter 

365th day 
(m3/day) post 
Pre-Monsoon 

Net average 
ground water 
inflow in the 

mine in m3/day 

2017-18 

425-400 

400-350 

350-325 

325-315 

300-290 

290-250 

250-215 

195-160 

130-100 

100-15 

15-(-55) 
 

158.12 133.61 121.71 111.04 131.12 

2018-19 

400-350 

350-325 

325-315 

315-300 

300-290 

290-250 

195-160 

140-130 

130-100 

100-15 

15-(-55) 
 

172.13 146.67 132.91 120.50 143.05 

2019-20 

400-350 

350-325 

325-315 

315-300 

300-290 

290-250 

140-130 

130-100 

100-15 

15-(-55) 

(-85)-(-230) 
 

174.05 145.78 133.62 120.16 143.40 

2020-21 

400-350 

350-325 

325-315 

315-300 

300-290 

290-250 

140-130 

130-100 

100-15 

15-(-55) 

142.46 117.05 102.19 91.75 113.36 
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Time 
Level 

 

60th  day 
(m3/day) 
Monsoon 
period 

180th day 
(m3/day) 
Post-

monsoon  

300th day 
(m3/day)
Winter 

365th day 
(m3/day) post 
Pre-Monsoon 

Net average 
ground water 
inflow in the 

mine in m3/day 

(-85)-(-230) 
 

2021-22 

350-325 

15-(-55) 

(-55)-(-85) 

(-85)-(-265) 
 

24.38 20.55 18.44 15.88 19.81 

Average of annual inflow during  five years 110.15 

Conceptual 
(-460)-(-515) 

(-555)-(-695) 
 

28.90 24.07 18.99 16.76 22.18 

 

4.2.6.5 Gainful Utilization of Mine Discharge 

 

Having estimated that the ground water inflow in the mine will range from 19.81 

m3/day (2021-22) to 143.40 m3/day, during the year 2019-20 and 22.18 m3/day 

at the conceptual stage, mine discharge pumped from the mine will be desilted in 

a water reservoir and pumped back in the mine for mining activity. If any surplus 

mine discharge is available, it is supplied to beneficiation plant where the major 

part of water requirement will be obtained from the dam through pipe line. So, no 

mine output will be discharged either within the lease area or outside it.  

 

4.2.6.6 Impacts of Beneficiation Plant on Drainage 

 

The beneficiation plant is located on the western side and is mostly in  the plain 

area where there is no natural drainage. 

 

4.2.6.7 Impact of Beneficiation Plant on Surface Water 

 

 There are already two units of beneficiation plant in operation in the mining lease 

 area having total beneficiation capacity of 5 MTPA and third unit of the 1.5 MTPA 

 is to be developed. After the beneficiation, the tailings are being discharged in the 

 tailing pond which is in use having HDPE lining at depth so that the tailing water 

 does not percolate and join surface or ground water. The additional tailings of 1.5 

 MTPA beneficiation plant will also added in it. 

 

It has been indicated that Sindesar Khurd mine is being worked on zero discharge 

concept and surface water is not allowed to leave the boundary wall of the mine. 

All the rain water falling on dumps, paved and mine roads etc is being  collected 

in the pond within the mine area and is gainfully utilized for dust suppression and 

green land development after treatment. 

 

4.2.6.8 Impact of Beneficiation Plant on Ground Water 

 

 At present, the quality of ground water within the lease area, where a 

 beneficiation plant of 5 MTPA capacity is operation along with underground mining 

 and its dumps, has been studied by collecting 10 ground water samples within 

 the lease area and just outside. A review of the chemical analysis reveals that  

 ground water within the lease area and just side has not been contaminated by 

 the pollutants which are likely to be released from the plant/mine area. 
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4.2.7 Rainwater Harvesting 

 

4.2.7.1 Need for Rain Water Harvesting for Buffer Zone of Sindesar Khurd Mine 

 

 Knowing that the present the status of ground water development of Relmagra 

 block and Rajsamand district is more than the long term ground water recharge 

 and accordingly has been declared as anover-exploited area, HZL realizing its 

 national obligation proposes to utilize the surface runoff of the buffer zone of 

 Sindesar Khurd mine by percolation tanks. Recharge of the buffer zone by way of 

 percolation tanks, which has been declared as over-exploited zone by CGWB, will 

 help in arresting the long term trend of declining of water table.  

 

4.2.7.2 Basic Requirement for Artificial Ground Water Recharge Project 

 

 There are two basic requirements for taking up any artificial ground water 

 recharge project and these are: 

 

a) Availability of non-committed surplus monsoon runoff; and  

 

b) Identification of suitable hydrogeological environment and sites for creating 

sub-surface reservoir through cost effective artificial recharge techniques. 

 

 While considering these two aspects in special reference to buffer zone of 

 Sindesar Khurd mine, it is observed that there is a definite availability of surplus 

 runoff in the buffer zone during monsoon months which has been harvested by 

 villagers by constructing village tanks for livestock use.  

 

 Another important aspect is to evaluate the storage potential of sub-surface 

 reservoir having maximum unsaturated zone and maximum specific yield during 

 the period when water is available for recharge. Artificial ground water recharge 

 cannot be undertaken where water level is within 3 m below the land surface 

 during the monsoon period. Fortunately, the water table in the buffer zone ranges 

 from 6 metres to 10 m during post monsoon period so on an average, about 3 m

 to 5 m of unsaturated zone comprising of alluvium and weathered schist is 

 available which can be recharged. 

 

 Keeping these considerations in view, surface runoff of the buffer has been 

 utilized by deepening the villager thereby storing more water for ground water 

 recharge which is getting percolated faster with the removal of clays deposited in 

 the past in the bottom of the tank bed. 

 

4.2.7.3 Surface Runoff Utilization 

 

 After reviewing the area around the mines and nearby villages, nine existing 

 village tanks have been identified which have more catchment yield than the 

 present water storage capacity of village tanks and deepened to accommodate 

 major part of the surface runoff available. The percolation tanks are mainly for 

 ground water recharge and are not be used for any water withdrawal except the 

 normal evaporation or used by stray cattle. So the entire accumulated water will 

 have no other escape other than to percolate and join the ground water storage. 
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 The villagers will appreciate the program of deepening of their existing village 

 tanks as the water storage capacity of their village tanks has been increased, 

 keeping the same evaporation loss thereby retaining water during summer for 

 their cattle. The location of existing village tanks proposed for deepening to 

 function as percolation tanks in the buffer zone of the mine is shown in Figure-

 4.2. 

 

4.2.7.4 Percolation Tank near Village Sarwariya Kheri 

 

An existing tank near village Sarwariya Kheri (N 24°59'57.5'', E 74°06'37.0'') is 

proposed for recharging the ground water basin and function as percolation tank 

(Photoplate-1). During the post–monsoon period, the tank develops the 

maximum water storage capacity of 22,500 m3 with water column of 1.5 m in an 

area of 150 m x 100 m. The catchment area of the tank has been determined as 

24 hectares which has provide 75,000 m3 of water taking 50% as runoff 

coefficient after compaction of soil of catchment area. The storage capacity of the 

existing tank has been increased by deepening the tank by 2.0 m. The additional 

storage capacity of this tank of 150 m x 100 m, which has been deepened up to 

average depth of 2.0 m has been increased by 30,000 m3. 

 

150 x 100 x 2.0 = 30,000 m3 

 

 As the tank, had  the additional water storage capacity of 30,000 m3 which is 

 being received in four to five spell of rainfall during monsoon months, it is 

 expected that almost 50% of the additional water  storage capacity of 15,000 m3 

 is getting recharged as the tank bottom has a alluvial zone followed by weathered 

 mica schist. The balance quantity of water of 15,000 m3 is getting lost as 

 evaporation, by stray cattle and general use by the villagers. There is an 

 unsaturated zone, about 7 m thick during post-monsoon period, a part of which is 

 getting recharged from this percolation tank. 
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FIGURE-4.2 

LOCATION OF EXISTING VILLAGE TANKS PROPOSED FOR DEEPENING TO  

FUNCTION AS PERCOLATION TANKS IN THE BUFFER ZONE OF THE MINE 
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PHOTOPLATE-1 

PROPOSED PERCOLATION TANK-1 NEAR VILLAGE SARWARIYA KHERI 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.2.7.5 Proposed percolation tank near village Jitawas 

 

 An existing tank near village Jitawas (N 25°03'16.5'', E 74°08'06.5'') has been 

 identified for recharging the ground water basin and is functioning as percolation 

 tank (Photoplate-2). At present, the tank has storage capacity of 37,500 m3 

 with water column of 1.0 m in 250 m x 150 m area. The catchment area of the 

 tank has been determined as 43 ha which is getting 1,33,929 m3 of water 

 taking 50% as runoff coefficient after compaction of soil of catchment area. The 

 storage capacity of the existing tank has been increased by deepening the tank 

 by 1.5 m. The additional storage capacity of this tank of 250 m x 150 m, has 

 been increased by 56,250 m3 by deepening up to average depth of 1.5 m. 

 

250 x 150 x 1.5 = 56,250 m3 

 

 As the tank, has additional water storage capacity of 56,250 m3  which is received 

 in four to five spell of rainfall during monsoon months, it is expected that almost 

 50% of the storage capacity 28,125 m3 is getting recharged as the tank bottom 

 has a alluvial zone followed by weathered mica schist. The balance quantity of 

 water is being lost as evaporation and consumed by stray cattle etc. 
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PHOTOPLATE-2 

PROPOSED PERCOLATION TANK-2 NEAR VILLAGE JITAWAS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.2.7.6 Proposed Percolation Tank near Village Bethumbi 

 

An existing tank near village Bethumbi (N 25°03'18.5'', E 74°10'17.0'') has been 

identified and deepened so as to function as percolation tank (Photoplate-3). At 

present, the tank has storage capacity of 24,000 m3 with water column of 1.5 m 

in an area of 160 m x 100 m. The catchment area of the tank has been 

determined as 26 hectares which is getting 80,000 m3 of water taking 50% as 

runoff coefficient after compaction of soil of catchment area. The storage capacity 

of the existing tank has been increased by deepening the tank by 2.0 m. The 

additional storage capacity of this tank of 160 m x 100 m, has been developed by 

32,000 m3. 

 

160 x 100 x 2.0 = 32,000 m3 

 

 As the tank, has now the additional water storage capacity of 32,000 m3 which is 

 received in four to five spell of rainfall during monsoon months, it is expected 

 that almost 50% of the storage capacity, 16,000 m3 is getting recharged as the 

 tank bottom has a alluvial zone followed by weathered mica schist. The balance 

 quantity of water is lost as evaporation and consumed by stray cattle. There is an 

 unsaturated zone, about 10.0 m thick during post -monsoon period a part of 

 which would is getting recharged from this tank. 

 

 

 

 

 

 

 

 



Environmental Impact Assessment Study for the Expansion of Sindesar Khurd Lead-Zinc 
underground Mine from 4.5 Million TPA to 6.0 Million TPA Ore Production (ROM basis) and 
Beneficiation from 5.0 Million TPA to 6.5 Million TPA, located at Sindesar Khurd Village, 
Relmagra Tehsil, Rajsamand District, Rajasthan (ML No.07/95) 

Chapter-4   

Anticipated Environmental Impacts and Mitigation Measures  
 

  

VIMTA Labs Limited, Hyderabad                                                                                   C4-18 

PHOTOPLATE-3 

PROPOSED PERCOLATION TANK-3 NEAR VILLAGE BETHUMBI 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.2.7.7 Proposed Percolation Tank near Village Champakheri 

 

 An existing tank near village Champakheri (N 25°01'41.4'', E 74°10'31.0'') has 

 been identified and deepened for recharging the ground water basin and function 

 as percolation tank (Photoplate-4). At present, the tank has storage capacity of 

 10,000 m3 with water column of 1.0 m in 100 m x 100 m. The catchment area of 

 the tank has been determined as 12 hectares which is providing 35,714 m3 of 

 water taking 50% as runoff coefficient after compaction of soil of catchment area.  

 The storage capacity of the existing tank has been increased by deepening the 

 tank by 1.5 m. The additional storage capacity of this tank of 100 m x 100 m, by 

 deepening it to average depth of 1.5 m is 15,000 m3. 

 

100 x 100 x 1.5 = 15,000 m3 

 

As the tank, has developed the additional water storage capacity of 15,000 m3  

which is received in four to five spell of rainfall during monsoon months, it is 

expected that almost 50% of the storage capacity is getting recharged, 7,500 m3 

as the tank bottom has a alluvial zone followed by weathered mica schist. The 

balance quantity of water is lost either due to evaporation or consumed by stray 

cattle. There is an unsaturated zone, about 10.0 m thick during post-monsoon 

period of which 7 m is being recharged from this tank, as upper 3 m of 

unsaturated zone can be not recharged which will otherwise create soil salinity 

and alkalinisation. A part of 7 m of unsaturated zone gets recharged by this 

percolation tank.   
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PHOTOPLATE-4 

PROPOSED PERCOLATION TANK-4 NEAR VILLAGE CHAMPAKHERI 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.2.7.8 Proposed Percolation Tank-5 near Village Sonariyakhera 

 

An existing tank near village Sonariya khera (N 24°58'19.9'', E 74°09'36.0'') has 

been identified and deepened for recharging the ground water basin and function 

as percolation tank (Photoplate-5). At present, the tank has storage capacity of 

8,000 m3 with water column of 1.0 m in 100 m x 80 m. The catchment area of 

the tank has been determined as 9 hectares which provides 28,571 m3 of water 

taking 50% as runoff coefficient after compaction of soil of catchment area. The 

storage capacity of the existing tank has been increased by deepening the tank 

by 1.5 m. The additional storage capacity of this tank of 100 m x 80 m, has been 

created by deepening it up to average depth of 1.5 m. 

 

100 x 80 x 1.5 = 12,000 m3 

 

 The additional  water storage capacity of 12, 000 m3 which is being received in 

 four to five spell of rainfall during monsoon months, it is expected that almost 

 50% of the storage capacity, 6,000 m3 is getting recharged as the tank bottom 

 has an alluvial zone followed by weathered mica schist. The balance quantity of 

 water is being lost either as an evaporation or used by stray cattle.  
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PHOTOPLATE-5 

PROPOSED PERCOLATION TANK-5 NEAR VILLAGE SONARIYA KHERA 

 

 
 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

4.2.7.9 Proposed Percolation Tank-6 near Village Rajpura 

 

An existing tank near village Rajpura (N 24°58'17.7'', E 74°08'01.0'') has been 

identified and deepened for recharging the ground water basin and functions as 

percolation tank (Photoplate-6). At present, the tank has storage capacity of 

15,000 m3 with water column of 1.5 m in 100 m x 100 m. The catchment area of 

the tank has been determined as 16 ha which provides 50,000 m3 of water as 

surface runoff, taking 50% as runoff coefficient after compaction of soil of 

catchment area and desilting of streamlets. The storage capacity of the existing 

tank has been increased by deepening the tank by 2.0 m. The additional water 

storage capacity of this tank of 100 m x 100 m after deepening up to average 

depth of 2.0 m has become 20,000 m3. 

 

    100 x 100 x 2.0 = 20,000 m3 

 

 With additional water storage capacity of 20,000 m3 which is received in four  to 

 five spell of rainfall during monsoon months, it is expected that almost 50% of 

 the storage capacity, 10,000 m3 is getting recharged as the tank bottom has an 

 alluvial zone followed by weathered mica schist. The balance quantity of water is 

 lost either as an evaporation or by stray cattle. 
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PHOTOPLATE-6 

PROPOSED PERCOLATION TANK-6 NEAR VILLAGE RAJPURA 

 

 
 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.2.7.10 Total Rainwater Harvested 

 

 With the proposed program of deepening of nine existing village tanks by storing 

 the available catchment yield, the ground water basin of the buffer zone is being 

 recharged by 2,77,575 m3/year. The details of ground water recharge of each 

 village tank by deepening are given in Table-4.7. 

 

TABLE-4.7 

DETAILS OF GROUND WATER RECHARGE OF EACH  VILLAGE TANK 

 
Sr. No. Name of the Village Water Recharge 

1 Percolation tank near village Sarwariya kheri 15,000 m3 

2 Percolation tank near village Jitawas 28,125 m3 

3 Percolation tank  near village Bethumbi 16,000 m3 

4 Percolation tank  near village Champakhera 7,500 m3 

5 Percolation tank  near village Sonariyakhera 6,000 m3 

6 Percolation tank  near village Rajpura 10,000 m3 

7 Percolation tank  near village Menduria 105036 m3 

8 Percolation tank  near village Charana 5500 m3 

9 Percolation tank  near village Shashera 3500 m3 

Total  2,77,575 m3 
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4.2.7.11 Rainwater Harvesting System of Beneficiation Plant & Water Conservation 

 

Artificial ground water recharge cannot be undertaken where water level is within 

3 m below the land surface during the monsoon period. Fortunately, the water 

table in the industrial area zone ranges from 10 m to 12 m during post monsoon 

period so on an average, about 7 to 9 m of unsaturated zone comprising of 

alluvium and weathered schist is available which  can be recharged.  
 

 Keeping these considerations in view, the availability of water from rain water 

 from different buildings and industrial sheds have been calculated and is 

 proposed to be recharged through recharge trenches as there is a permeable 

 zone from surface to the water table comprising alluvium and weathered schist. 

 

4.2.7.12 Existing Storm Water Drainage System in the Acquired Area 

 

Out of 199.8425 ha of the total lease area, HZL has acquired 125.52 ha of the 

land for the Sindesar Khurd mine which is now having different buildings, 

industrial sheds, paved roads and open area for plantation. Three buildings like 

MCC & switch gear building, Canteen and Administrative block (Main office 

building) are having RCC flat roof top and have been provided with PVC drain 

pipes which take water to a cemented drain which on an average is about 1.5 m 

deep and 0.5 m in width At places, depending on the slope and  gradient required, 

the drain size ranges to some extent. All these cemented drains also get the 

water from paved roads and from the industrial sheds where drain pipes have not 

been provided and roof top rain water falls on the paved roads and joins the 

network of cemented drains. The bottom of the drains is cemented and carry 

water to the plantation area is shown in Figure-4.3.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Environmental Impact Assessment Study for the Expansion of Sindesar Khurd Lead-Zinc 
underground Mine from 4.5 Million TPA to 6.0 Million TPA Ore Production (ROM basis) and 
Beneficiation from 5.0 Million TPA to 6.5 Million TPA, located at Sindesar Khurd Village, 
Relmagra Tehsil, Rajsamand District, Rajasthan (ML No.07/95) 

Chapter-4   

Anticipated Environmental Impacts and Mitigation Measures  
 

  

VIMTA Labs Limited, Hyderabad                                                                                   C4-23 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE-4.3 

ACQUIRED AREA AND THE EXISTING STORM WATER CEMENTED DRAINS MAP 

OF SK MINE 
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At present, the acquired area has not been provided with any ground water 

recharge structures except that rain water falling on the roof tops of different 

buildings and industrial sheds and on the paved roads gets collected in the 

cement drains which is ultimately taken to the plantation area developed in the 

north eastern part of the mine which is also the low lying area. The plantation 

covers about 5.28 ha and a part of water which is received gets percolated to 

ground water table as ground water recharge and the rest is consumed by the 

plantation and lost by evaporation and evapo-transpiration.  

 

PHOTOPLATE-7 

CEMENTED STORM WATER DRAIN DISCHARGING  

WATER IN THE PLANTATION AREA 

 

 
 

4.2.7.13 Proposed Artificial Ground Water Recharge Program 
 

 It is proposed that all the cemented drains, already constructed as storm water 

 drains may be converted in to recharge trench by breaking the cemented bottom 

 so that water flowing through them percolates down and joins the water table 

 which lies at the depth of 10 to 12 m below the land surface during the post-

 monsoon period. These drains will work as recharge trench having unlined bottom 

 which may be filled with filter media comprising coarse sand and gravel (2.00 mm 

 to 5 mm in size) up to thickness of 0.3 m. The total length of the cemented 

 drains, which have so far been constructed is about 2500 m till it joins the 

 plantation area. It is also proposed that efforts may be made so that water 

 flowing through the recharge trench may get longer time to stay in the trench 

 and major part of water gets percolated to join ground water table.  

Drain 

Plantation 
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Accordingly, it is proposed, at every length of 25 m, a cemented wall of 0.6 m in 

height may be constructed in the trench having width of 30 cm so that water gets 

collected in its upstream side and accumulated water gets more time to percolate. 

The rest of the depth of about 0.90 m of the trench will remain empty and water 

will flow through it and also over the 0.3 m barrier wall. The coarse sand and 

gravel can be obtained from Banas river, which is flowing at distance of about 4 

km from the SK mine by screening the river bed sand. The existing cemented 

storm water drains will function as most cost-effective ground water recharge 

structure once its cemented bottom is removed and it is filled by filter media and 

also by 60 cm height of cemented barrier at every distance of 25 m  all along the 

length 2500 m of the drain.  

 

 
 

FIGURE-4.4 

SECTION AND WATER FLOW DIRECTION IN RECHARGE TRENCH 

 

 The availability of roof top rain water from different buildings provided with PVC 

 drain pipes and taking water to recharge trench is discussed as under. 

 

 Roof Top Rain Water Utilization from RCC Flat Roof Buildings 

 

 MCC & Switch Gear Building 

 

 There is a MCC & Switch gear building having RCC flat roof top area of 2128 m2. 

 The entire roof top rain water is being collected by PVC drain pipes and is taken 

 to the cemented drain constructed on the other side of the road. Now the existing 

 cemented drain when converted in to recharge trench having unlined the bottom 

 and filled with filter media of 30 cm thick layer (Approx. 1.0 ft.) will function as 

 ground water recharge structure as shown in Figure-4.5. 
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FIGURE-4.5 

RHW PROGRAM FOR MCC & SWITCH GEAR BUILDING 

 
 

 The availability of roof top water and the peak runoff from the roof top of MCC & 

 Switch gear building 2028 m2 has been estimated as under, taking annual 

 average rainfall as 606 mm, 0.85 as runoff coefficient for cemented flat roof and 

 rainfall intensity which is about 45 mm/ hour as peak rainfall for Rajpura-Dariba 

 area. As the recharge trench is 2500 metres in length till it joins the plantation 

 area, the major part of the water in the trench will get recharged and only limited 

 quantity of water will join the plantation area when there is excessive rain fall 

 during the day.  

 

 Availability of roof top rain water   2128 x 0.85 x 0.606 = 1096 m3 

 

 Peak availability of water during one hour  2128 x 0.85 x 0.045 = 81 m3 

 

 

 

 

Drain pipe 

Figure-46. 
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 Canteen Building 

 

 There is a Canteen Building having total roof top area of 690 m2. All the roof top 

 rain water is  being  collected through PVC drain pipes in the cemented drain 

 constructed in front and back of the building  which is proposed to be converted 

 in to recharge trench and filled with filter media as shown in Figure-4.6.  

 

 
 

FIGURE-4.6 

RHW PROGRAM FOR CANTEEN BUILDING 

  

The availability of roof top water and the peak runoff from the roof top of the 

canteen building total roof top area (RCC SLAB) of 690 m2 has been estimated as 

under, taking annual average rainfall as 606 mm, 0.85 as runoff coefficient for 

RCC flat roof top area and rainfall intensity which is about 45 mm/hour as peak 

rainfall for Rajpura-Dariba area. 

 

 Availability of roof top rain water   690 x 0.85 x 0.606 = 355 m3 

 

 Peak availability of water during one hour  690 x 0.85 x 0.045 = 26 m3 

 

 Mine Office Building 

 

 There is a mine office building having total flat roof top area of 483 m2. All the 

 roof top rain water is being collected through drain pipes in the cemented drain 

 constructed in front and sides of the building which is now proposed to be 

 converted in to recharge trench and filled with filter media as shown in Figure-

 4.7.   

 

Figure-47. 
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FIGURE-4.7 

RHW PROGRAM FOR MINE OFFICE BUILDING 

 

 
 

 The availability of roof top water and the peak runoff from the roof top of the 

 Mine Office Building total roof top area (RCC SLAB) of 483m2 has been estimated 

 as under, taking annual average rainfall as 606 mm, 0.85 as runoff coefficient for 

 RCC flat roof top area and rainfall intensity which is about 45 mm/hour as peak 

 rainfall for Rajpura-Dariba area. 

 

 Availability of roof top rain water   483 x 0.85 x 0.606 = 249 m3 

 

 Peak availability of water during one hour  483 x 0.85 x 0.045 = 18 m3 

 

 Roof top rain water utilization from industrial sheds (Beneficiation plant) having 

corrugated colour sheets 

 

 

 

 

Figure-48. 
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 Two Wheeler parking Shed 

 

 There is a two wheeler parking shed having total roof top area of corrugated 

 colour PVC sheets of 2211 m2. All the roof top rain water  falls on the paved 

 /cemented roads and gets  collected in cemented storm water drain which is  now 

 proposed to  be converted in to recharge trench by breaking the cemented 

 bottom so that water flowing through them percolates down and joins the water 

 table. These drains may be filled with filter media comprising coarse sand and 

 gravel (2.00 mm to 5 mm in size) up to thickness of 0.3 m. and 0.6 m height of 

 cemented wall with width of 15 cm to act as water barrier so that additional water 

 gets stored which will get percolated thereby recharging more drain water 

 Figure-4.8.   

 

 
 

 

 

 

 

FIGURE-4.8 

RHW PROGRAM FOR TWO WHEELER PARKING SHED 

Figure-49. 
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 The availability of roof top water and the peak runoff from the roof top of the Two 

 wheeler parking shed having total roof top area (Color coated sheet) of 2211 m2 

 has been estimated as under, taking annual average rainfall as 606 mm, 0.90 as 

 runoff coefficient for curvature color coated sheet and rainfall intensity which is 

 about 45 mm/hour as peak rainfall for Rajpura-Dariba area. 

 

 Availability of roof top rain water   2211 x 0.90 x 0.606 = 1206 m3 

 

 Peak availability of water during one hour  2211 x 0.90 x 0.045 = 90 m3 

 

 Secondary Crusher House Building Shed 

 

 There is a secondary crusher house building shed having total roof top area 

 (Color coated sheet) of 980 m2. All the roof top rain water falls on the paved road 

 and gets  collected in storm water drains which is  now proposed to  be converted 

 in to recharge trench by breaking the cemented bottom so that water flowing 

 through them percolates down and joins the water table. These drains may be 

 filled with filter media comprising coarse sand and gravel (2.00 mm to 5 mm in 

 size) up to thickness of 0.3 m. Figure-4.9.  

 

 
 

FIGURE-4.9 

RHW PROGRAM FOR SECONDARY CRUSHER HOUSE BUILDING 

 

 The availability of roof top water and the peak runoff from the roof top of the 

 secondary crusher house building shed having total roof top area (Color coated 

 sheet) of 980 m2 has been estimated as under, taking annual average rainfall as 

 606 mm, 0.90 as runoff coefficient for curvature color coated sheet and rainfall 

 intensity which is about 45 mm/ hour as peak rainfall for Rajpura-Dariba area. 

Figure-50. 
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 Availability of roof top rain water   980 x 0.90 x 0.606 = 534 m3 

 

 Peak availability of water during one hour  980 x 0.90 x 0.045 = 40 m3 

 

 Reagent Building shed 

 

 There is a reagent building shed having total roof top area (Color coated sheet) of 

 864 m2. All the roof top rain water already collected in storm water drains and 

 now to may be converted in to recharge trench by breaking the cemented bottom 

 so that water flowing through them percolates down and joins the water table. 

 These drains may be filled with filter media comprising coarse sand and gravel 

 (2.00 mm to 5 mm in size) up to thickness of 0.3 m. Figure-4.10.  

 

 
 

FIGURE-4.10 

RHW PROGRAM FOR REAGENT BUILDING 

 

Figure-51.
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 The availability of roof top water and the peak runoff from the roof top of the 

 reagent building shed having total roof top area (Color coated sheet) of 864 m2 

 has been estimated as under, taking annual average rainfall as 606 mm, 0.90 as 

 runoff coefficient for curvature color coated sheet and rainfall intensity which is 

 about 45 mm/ hour as peak rainfall for Rajpura-Dariba area. 

 

 Availability of roof top rain water   864 x 0.90 x 0.606 = 471 m3 

 

 Peak availability of water during one hour  864 x 0.90 x 0.045 = 35 m3 

  

 Filter House Shed 

 

 There is a filter house shed having total roof top area (Color coated sheet) of 759 

 m2. All the roof top rain water falls on the paved road and gets  collected in storm 

 water drains which is  now proposed to  be converted in to recharge trench by 

 breaking the cemented bottom so that water flowing through them percolates 

 down and joins the water table. These drains may be filled with filter media 

 comprising coarse sand and gravel (2.00 mm to 5 mm in size) up to thickness of 

 0.3 m. Figure-4.11.  

 

 
 

FIGURE-4.11 

RHW PROGRAM FOR FILTER HOUSE 

 

 The availability of roof top water and the peak runoff from the roof top of the 

 filter house shed having total roof top area (Color coated sheet) of 759 m2 has 

 been estimated as under, taking annual average rainfall as 606 mm, 0.90 as 

 runoff coefficient for curvature color coated sheet and rainfall intensity  which is 

 about 45 mm/ hour as peak rainfall for Rajpura-Dariba area. 

 

 Availability of roof top rain water   759 x 0.90 x 0.606 = 414 m3 

 

Figure-52.
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 Peak availability of water during one hour  759 x 0.90 x 0.045 = 31 m3 

 

 Allocation Facility Building (South Ramp) 

 

 There is an allocation facility building (South Ramp) having total roof top area 

 (Color coated sheet) of 697 m2. All the roof top rain falls on the paved road and 

 gets collected in storm water drains which is now to be converted in to recharge 

 trench by breaking the cemented bottom so that water flowing through them 

 percolates down and joins the water table. These drains may be filled with filter 

 media comprising coarse sand and gravel (2.00 mm to 5 mm in size) up to 

 thickness of 0.3 m. Figure-4.12.  

 

 
 

FIGURE-4.12 

RHW PROGRAM FOR ALLOCATION FACILITY BUILDING (SOUTH RAMP) 

 

 The availability of roof top water and the peak runoff from the roof top of the 

 allocation facility building having total roof top area (Color coated sheet) of 697 

 m2 has been estimated as under, taking annual average rainfall as 606 mm, 0.90 

 as runoff coefficient for curvature color coated sheet and rainfall intensity which is 

 about 45 mm/ hour as peak rainfall for Rajpura-Dariba area. 

 

 Availability of roof top rain water   697 x 0.90 x 0.606 = 380 m3 

 

 Peak availability of water during one hour  697 x 0.90 x 0.045 = 28 m3 

 

 Allocation Facility Building (North Ramp) 

 

 There is an allocation facility building (North Ramp) having total roof top area 

 (Color coated sheet) of 689 m2. All the roof top rain water  falls on the paved 

 road and gets collected in storm water drains which is now to  be converted in to 

 recharge trench by breaking the cemented bottom so that water flowing through 

Figure-53.
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 them percolates down and joins the water table. These drains may be filled with 

 filter media comprising coarse sand and gravel (2.00 mm to 5 mm in size) up to 

 thickness of 0.3 m. Figure-4.13.  

 

 
 

FIGURE-4.13 

RHW PROGRAM FOR ALLOCATION FACILITY BUILDING (NORTH RAMP) 

 

 The availability of roof top water and the peak runoff from the roof top of the 

 allocation facility building having total roof top area (Color coated sheet) of 689 

 m2 has been estimated as under, taking annual average rainfall as 606 mm, 0.90 

 as runoff coefficient for curvature color coated sheet and rainfall intensity which is 

 about 45 mm/ hour as peak rainfall for Rajpura-Dariba area. 

 

 Availability of roof top rain water   689 x 0.90 x 0.606 = 376 m3 

 

 Peak availability of water during one hour  689 x 0.90 x 0.045 = 28 m3 

 

 Core Shed (Geology) 

 

There is a coal shed having total roof top area (Color coated sheet) of 680 m2. All 

the roof top rain water falls on the paved road and is collected in storm water 

drains which is now to be converted in to recharge trench by breaking the 

cemented bottom so that water flowing through them percolates down and joins 

the water table. These drains may be filled with filter media comprising coarse 

sand and gravel (2.00 mm to 5 mm in size) up to thickness of 0.3 m. Figure-

4.14.  

Figure-54.
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FIGURE-4.14 

RHW PROGRAM FOR CORE SHED (GEOLOGY) 

 

 The availability of roof top water and the peak runoff from the roof top of the 

 allocation facility building having total roof top area (Color coated sheet) of 680 

 m2 has been estimated as under, taking annual average rainfall as 606 mm, 0.90 

 as runoff coefficient for curvature color coated sheet and rainfall intensity which is 

 about 45 mm/ hour as peak rainfall for Rajpura-Dariba area. 

 

 Availability of roof top rain water   680 x 0.90 x 0.606 = 371 m3 

 

 Peak availability of water during one hour  680 x 0.90 x 0.045 = 27 m3 

 

 Core Shed (Exploration) 

 

There is a core shed having total roof top area (Color coated sheet) of 680 m2. All 

the roof top rain water falls on the paved road and is collected in storm water 

drains which is now to be converted in to recharge trench by breaking the 

Figure-55.
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cemented bottom so that water flowing through them percolates down and joins 

the water table. These drains may be filled with filter media comprising coarse 

sand and gravel (2.00 mm to 5 mm in size) up to thickness of 0.3 m. Figure-

4.15. 

 

 
 

FIGURE-4.15 

RHW PROGRAM FOR CORE SHED (EXPLORATION) 

 

 The availability of roof top water and the peak runoff from the roof top of the 

 allocation facility building having total roof top area (Color coated sheet) of 680 

 m2 has been estimated as under, taking annual average rainfall as 606 mm, 0.90 

 as runoff coefficient for curvature color coated sheet and rainfall intensity which is 

 about 45 mm/ hour as peak rainfall for Rajpura-Dariba area. 

 

 Availability of roof top rain water   680 x 0.90 x 0.606 = 371 m3 

 

 Peak availability of water during one hour  680 x 0.90 x 0.045 = 27 m3 

 

 Central Store 

 

 There is a central store shed having total roof top area (Color coated sheet) of 

 567 m2. All the roof top rain water falls on the paved road and is  collected in 

Figure-56. 
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 storm water drains which is  now to be converted in to recharge trench by 

 breaking the cemented bottom so that water flowing through them percolates 

 down and joins the water table. These drains may be filled with filter media 

 comprising coarse sand and gravel (2.00 mm to 5 mm in size) up to thickness of 

 0.3 m. Figure-4.16.  

 

 
 

 FIGURE-4.16 

RHW PROGRAM FOR CENTER STORE 

 

 The availability of roof top water and the peak runoff from the roof top of the 

 central store having total roof top area (Color coated sheet) of 567 m2 has been 

 estimated as under, taking annual average rainfall as 606 mm, 0.90 as runoff 

 coefficient for curvature color coated sheet and rainfall intensity which is about 45 

 mm/ hour as peak rainfall for Rajpura-Dariba area. 

 

 Availability of roof top rain water   567 x 0.90 x 0.606 = 309 m3 

 

 Peak availability of water during one hour  567 x 0.90 x 0.045 = 23 m3 

 

 Primary Crusher House Building 

 

 There is a primary crusher house building shed having total roof top area (Color 

 coated sheet) of 504 m2. All the roof top rain water falls on the paved road and is  

 collected in storm water drains which is now to  be converted in to recharge 

 trench by breaking the cemented bottom so that water flowing through them 

 percolates down and joins the water table. These drains may be filled with filter 

 media comprising coarse sand and gravel (2.00 mm to 5 mm in size) up to 

 thickness of 0.3 m. Figure-4.17.  

 

Figure-57. 
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FIGURE-4.17 

RHW PROGRAM FOR PRIMARY CRUSHER HOUSE BUILDING 

 

 The availability of roof top water and the peak runoff from the roof top of the 

 primary crusher house building having total roof top area (Color coated sheet) of 

 504 m2 has been estimated as under, taking annual average rainfall as 606 mm, 

 0.90 as runoff coefficient for curvature color coated sheet and rainfall intensity 

 which is about 45 mm/ hour as peak rainfall for Rajpura-Dariba area. 

 

 Availability of roof top rain water   504 x 0.90 x 0.606 = 275 m3 

 Peak availability of water during one hour  504 x 0.90 x 0.045 = 20 m3 

 

 Surface runoff utilization from roads and paved area through recharge trenches 

 

 The paved area and black topped tar roads in the plant area cover an area of 

 23,500 m2. The surface runoff from paved roads gets  collected in cemented 

 drains, 0.5 m in width and 1.0 m in depth on either sides (Figure-4.18). The 

 water  in recharge trench will gradually percolate to the  the zone of saturation. 

 The bottom of the recharge trench will remain naked and filled with filter media.  

 

 The availability of water from paved area and roads has been estimated as 

 under, taking annual average rainfall as 606 mm, 0.65 as runoff coefficient for  

 black top roads and rainfall intensity which is about 45 mm/ hour as peak rainfall 

 for Rajpura-Dariba area. 

 

 Availability of rain water from paved are and roads   23,500 x 0.65 x 0.606 = 

         9257 m3 

 

 Peak availability of water during one hour            23,500 x 0.65 x  

         0.045= 687 m3 

Figure-58. 
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FIGURE-4.18 

REACHARGE SYSTEM FOR ROAD AND PAVED AREA 

Figure-59. 
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 Total Rainwater Harvested and Ground Water Recharged through Recharge 

Trenches 

 

          All the roof top rain water from RCC flat topped buildings, industrial sheds having 

corrugated colour PVC sheets and paved roads which used to get collected in the 

storm water cemented drains will now be recharged through recharge trenches 

when the bottom of the drains will be broken along with barrier wall of 0.6 m in 

height at interval of 25 metres in the trench and filled with filter media. It has 

been calculated that total rain water harvested from all sources will be 7832 m3 

during a normal rainfall year. As the total length of the recharge trench is 2500 m 

and the water will remain in the trench for longer period due to 0.6 m high 

barriers at every 25 metres, it expected that almost 50% of the harvested water 

will be recharged. The recharge trench has the capacity to store major part of the 

water rained in one hour period and only small part will reach the plantation area 

for its growth. It will only when the rainfall is more than 100 mm/day the surplus 

water will reach the plantation area. The details of rain water harvested and 

recharged are shown in the Table-4.8. 

 

 

 

 

 

 

 

 

 

Cemented drain 

Road/Paved area 
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TABLE-4.8 

DETAILS OF RAIN WATER HARVESTING FROM ROOF TOPS AND PAVED AREA IN 

THE RECHARGE DRAIN AND CONSEQUENT GROUND WATER RECHARGE 

 

Sr. 

No. 
Recharge Structures 

Total Rain 

Water 

Harvested 

in m3 

Ground Water 

Recharge in m3 

50% of the 

Harvested 

Water 

Building having RCC flat rooftop 

1 MCC & Switch Gear Building 1096 548 

2 Canteen Building 355 178 

3 Mine Office Building 249 125 

Building having corrugated sheet industrial sheds 

4 Two wheeler parking shed 1206 603 

5 Secondary Crusher House Building 534 267 

6 Reagent Building 471 236 

7 Filter house shed 414 207 

8 Allocation Facility Building (South Ramp) 380 190 

9 Allocation Facility Building (North Ramp) 376 188 

10 Core Shed (Geology) 371 186 

11 Core Shed (Exploration) 371 186 

12 Central Store 309 155 

13 Primary Crusher House Building 275 138 

Surface runoff utilization 

14 Paved roads 9257 4629 

 Grand Total 15664 7832 

 

4.2.8 Impact on Noise Levels and Ground Vibrations 
 

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. 

Since almost all the mining activities will take place below ground, except the Ore 

and OB handling on the surface, the noise levels due to drilling, blasting, crushing 

and operation of mining equipment will be confined to underground only and 

attenuated due to the depth of the operation.  
 

The only noise generating sources  situated above ground are the compressors / 

fans for ventilation, crusher house, ball mills. 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. 
 

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 every blasting is monitored for vibration as per the DGMS 

rules and are found well within the permissible limits. 

 
 



Environmental Impact Assessment Study for the Expansion of Sindesar Khurd Lead-Zinc 
underground Mine from 4.5 Million TPA to 6.0 Million TPA Ore Production (ROM basis) and 
Beneficiation from 5.0 Million TPA to 6.5 Million TPA, located at Sindesar Khurd Village, 
Relmagra Tehsil, Rajsamand District, Rajasthan (ML No.07/95) 

Chapter-4   

Anticipated Environmental Impacts and Mitigation Measures  
 

  

VIMTA Labs Limited, Hyderabad                                                                                   C4-42 

4.2.8.1 Mathematical Model for Sound Wave Propagation During Operation  
 

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). As the existing beneficiation is being operational and 

progressively increased upto 5.0 MTPA and will be expanded to 6.5 MTPA by 

enhancing capacities of various equipments. The details of noise generating 

sources are presented in Table-4.9 and these are considered as input to the 

noise model. 
 

TABLE-4.9 

DESIGNED NOISE LEVELS FROM THE BENEFICIATION PLANT 

 
Sr. No. Sources Noise Level in dB(A) 

1 Ball mill  85 

2 Flotation stream of 5000 TPD 85 

3 Rotary vacuum drum filter 85 

4 Ball mill starter 85 

 

4.2.8.2 Impact of Noise Levels  
 

The predicted noise levels at the plant boundaries are estimated through 

computer based mathematical model. 
 

The predicted noise levels at the boundary due to various beneficiation activities 

are found ranging in between 40 to 46 dB(A). The increment noise levels will be 

around <40 dB(A) at the plant boundary. It is seen from the simulation results 

that the incremental noise levels will be well within the CPCB standards. The 

incremental noise levels due to proposed project operation are shown in Figure-

4.19. 

 

4.2.9 Impact on Subsidence 

 

The deposit is concealed about 100m below the ground of the area and the ore is 

being mined out by underground mining. Hence, there is no significant effect of 

mining activity on the environment. There is no degradation and subsidence is 

anticipated since the hanging and footwall are quite component and the RMR is 

“good to fair”.  

 

4.2.10  Impact on Flora and Fauna and Aquatic Ecology 

 

Mechanical and physical disturbance associated with mining activities whether it is 

created by blasting and digging of soil and rock, transportation of materials or 

processing of ore, can create dust problems. Dust is generated throughout the 

whole life of mine. A lot of dust particles get suspended in the air and potentially 

affect the surrounding vegetation. Dust effects can be chemical and/or physical in 

nature. Chemically active dust, such as highly alkaline limestone dust or a highly 

acidic dust, can affect the pH of the soil and the plant surfaces and thus become 

toxic to the plant. If the dust, however, is not chemically active, the effects may 

be physical in nature, for example leaf surface abrasion or blocking of the plants’ 

stomata. Increase in dust may also result in restricted plant growth, less 

regeneration and degradation of sensitive vegetation. 
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FIGURE-4.19 

INCREMENTAL NOISE LEVELS FOR PROPOSED PROJECT   
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4.2.10.1 Impacts on Fauna 

 

Furthermore, the core project area and the adjoining areas share similar habitat 

and thus mining will not eliminate habitat of any species permanently. Restricting 

of the noise levels up to 75 db will aid reducing the impacts of noise. 

 

4.2.10.2 Impacts on Water bodies 

 

Due to the implementation of the state of the art technology methods, there will 

be zero discharge of the effluents in to the water bodies.  No water bodies in the 

existing 10 km radius are impacted due to the zero discharge of the mining 

activity on the aquatic bodies.  

 

4.2.11 Impact on Socio-Economic Aspects 

 

The area is backward and people in the area migrate to other places in search of 

job opportunities. The proposed expansion mine will provide direct and indirect job 

opportunities for about 300 persons, which will help to raise the standard of living 

of the people.  

 

4.2.11.1 Socio-Economic Development 

 

Based on the requirement of the people in the area the development activities 

needs to be taken up. The basic requirement of the community needs to be 

strengthened by extending health care, educational facilities developed in the 

township to the community, providing drinking water to the villages affected, 

building/strengthening of existing roads in the area.  

HZL will initiate the above amenities either by providing or by improving the 

facilities in the area, which will help in uplifting the living standards of local 

communities.  

 

The proposed expansion mine will provide direct and indirect job opportunities for 

about 300 persons.  

 

The proposed expansion project may create opportunities for indirect employment 

in the field of vehicle hiring, labors, trading of construction material, carpenters 

etc. 

 

The project proponent prepared detailed R&R plan of Rs 148 crores the same will 

get approved from district collector / Rajasthan state government.   

 

4.2.11.2 Measure to Improve Socio-Economic Conditions of the Region 

 

Corporate Social Responsibility (CSR) is an integral part of HZL’s business which 

is accorded as much importance as a business project. HZL’s sharp focus on CSR 

and long term objective are evident from the fact that it has a full-fledged CSR 

team of 150 functionaries including qualified professionals and subject matter 

specialists. The team is rendering the services for the upliftment of under 

privileged rural masses in the operational villages. CSR initiatives have been 
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prioritized on local needs, which focus on Health, Education, Sustainable 

Livelihood, Social Mobilization, Infrastructure Development, Water Harvesting, 

Agriculture, women empowerment, Animal Husbandry and Environment 

Conservation. 

 

HZL is impacting the lives of more than 91,563 families in 64 operational villages 

in the neighborhood of its business locations through various CSR initiatives. It’s 

Sustainable development initiatives have been continuously impacting the lives of 

more than 5,00,000 population. 

 

Several sustainable development projects are being implemented in the 

operational villages and these have now become “Role Model” and are 

successfully being replicated in other nearby villages.  The projects have brought 

about a qualitative change in the lives of community residing in the operational 

villages.  More importantly the projects have enabled them to improve their living 

standard through various socio-economic development interventions. 

 

� Focus Area Wise CSR Initiatives: Impact and Outcome 

 

Sk mines have successfully touched the lives of around 30,000 people, living in 

64 villages in and around operating unit through our concerted intervention in the 

areas of health, education, sustainable livelihood, women empowerment, 

infrastructure development and environmental conservation with focus on 

sustainable development and overall well-being of the communities. 

 

� Medical and Health Camps 

 

SK Mines are delivering health services to poor masses through regular Medical 

Camps, Surgical Camps, BMD Camps, Dental, Eye Camps& free of cost medical 

facilities to poor and needy people at Unit Hospital. 

 

� Education 

 

An ambitious Computer Education Programmes launched in 50 Govt Schools of 

Rajsamand District on Public Private Partnership Model benefiting more than 

10000 students, mostly rural students. The program has brought about 

remarkable changes in the Computer literacy scenario of Rajsamand district. 

Under this program total 250 computers along with related accessories and 

furniture were provided to schools. 

 

Sterlite Bal Chetna Anganwadi Project (SBCA) was launched to bring about 

qualitative changes in the Anganwadi services. Under This program 100 

Anganwadi are adopted by HZL with the aim to make them as Model Anganwadi 

with improved facilities of nutritious food, play way method teaching, proper 

institutional infrastructure and strict monitoring. 

 



Environmental Impact Assessment Study for the Expansion of Sindesar Khurd Lead-Zinc 
underground Mine from 4.5 Million TPA to 6.0 Million TPA Ore Production (ROM basis) and 
Beneficiation from 5.0 Million TPA to 6.5 Million TPA, located at Sindesar Khurd Village, 
Relmagra Tehsil, Rajsamand District, Rajasthan (ML No.07/95) 

Chapter-4   

Anticipated Environmental Impacts and Mitigation Measures  
 

  

VIMTA Labs Limited, Hyderabad                                                                                   C4-46 

                  
 

Model Child Welfare Centres are running in 6 operational villages where pre-

nursery education facilities are provided through play way methods and 

provisions of nutritious foods and health check-ups. 

 

� Sustainable Livelihood 

 

Sustainable Livelihood opportunities to poor masses are created through Farm 

based & non farm based activities. Under non farm based activities job oriented 

vocational trainings is imparted to unemployed rural youths in different trades. 

These trainings are both residential and non residential where rigorous training is 

given by competent resource persons with balanced thrust on theoretical and 

practical aspect. Most striking features of these trainings are their linkage with 

employment and  post training job placement. These training are conducted in 

collaboration with SANKALP, RMoL and Jatan Sansthan etc. Most popular trades 

are- Computer, Corporate Sales and Marketing, Hotel Management and 

Hospitality, Retail Management, Electrician etc. 

 

� Infrastructure Development 

 

Equal thrust is paid on developing basic infrastructure in operational villages. 

Infrastructure development activities like construction of link and approach roads, 

CC road, additional Class rooms, Kitchen sheds, Boundary walls, drainage system, 

culvert and water tank etc are made. Here our focus is to dovetailing mobilizing 

resources from different Govt Schemes. 

 

� Social Mobilizations 

 

Communities are mobilized against different social evils through Social Awareness 

Programs. These awareness programs are conducted using folk songs and dance 

and disseminating the messages for eradication of social issues and evils like child 

marriage, Mritu Bhoj, advocacy of widow remarriage, HIV/AIDS etc. 

 

Safe Drinking water is ensured to nearby 5 villages through pipe line and through 

water Tanker etc. in the wake of fluoride contamination in the ground water. 

 

� Environmental Conservation 

 

Tree plantation activities are carried out in Schools, barren land and other areas 

to develop greenery. Community is sensitized to adopt rain water harvesting 

practices etc. 
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� Agriculture and Animal Husbandry  

 

For improving the income level of Farmers regular farmer’s trainings on best Agri 

practices is conducted and Agri-inputs and micro irrigation devices are provided 

among needy and progressive farmers. Regular Veterinary Camps are conducted 

in nearby villages besides 100% Cattle vaccination drive is started in 

collaboration with Agriculture & Animal Husbandry Deptt.  The CSR expenditure 

details from 2014 to 2017 are shown in Table 4.10. 

 

TABLE 4.10 

CSR EXPENDITURE (2014- 2017) 

 

Sr. 
No. 

Focus Area Activity 
Expenditure in 
Lakhs (Total) 

1 Health &  sanitation 

Mobile rural medical camps, free medical 

facilities provided at company run 

hospitals, disease specific camps, ayurved 

camp, family planning camps, disability 

camps, eye camps, dental camps, blood 

donation camps, sanitation projects.  

180.86 

2 Education 

Child welfare centers, computer training, 

teachers training, providing aids to 

schools, nfe, english medium schools run 

by company, remedial classes for board 

students, anganwadi centers, adult 

education, promotion of girls for higher 

education  

460.64 

3 
Sustainable 

development 

Vocational training to rural youth, jumbo 

drill training to 20 rural youths, skill 

based training to shg women, shgs 

formation and strengthening, women 

empowerment etc.  

73.13 

4 Social mobilization & Drinking water to villagers of sindesar 172.48 
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Sr. 

No. 
Focus Area Activity 

Expenditure in 

Lakhs (Total) 

water supply khurd, rajpura, sunaria khera & mataji ka 

khera. Overhead tank construction, 

pipeline extension, ro plant, water 

coolers, rural sports, social awareness 

programmes etc.  

5 
Infrastructure 

development 

Construction of link roads, village road for 

sindesar khurd and rajpura villages. 

Const. Of culverts, additional class rooms, 

kitchens, boundary wall and solar street 

lights, cc road & drainage, community 

hall, bus station, mewar club, stadium 

etc.  

1561.54 

6 
Agriculture & animal 

husbandry 

Farmers training, micro irrigation 

program, improved agriculture-

horticulture, orchard development, 

rainwater harvesting, environment 

conservation, tree plantation.  Artificial 

insemination, veterinary camps and mass 

vaccination programme  

128.8 

7 
Environment 

management 
Plantation works in schools, road side  45.86 

   Grand total  2623.31 

 

4.2.12 Occupational Health Impacts 

 

Source of Impact  

 

The expansion of underground mining operations will require execution of various 

activities such as mine development, stoping operations, backfilling etc at an 

increased rate and deployment of mining and other support equipment in 

underground will also increase. The major risks associated with mining operations 

involve Fall of Ground, Underground fires, traffic management of equipment etc.  

 

The operation of expanded beneficiation plant will be carried out in similar 

manner as being done with existing 5.0 MTPA beneficiation plant. The major risk 

associated with beneficiation operations involve Working at height, working in 

confined spaces, working with Power infrastructures etc. 

 

4.2.12.1 Dust Emission Impacts  

 

Respiratory illness is anticipated from underground mining  

 

Mitigation Measures  

 

• Employing only wet drilling; 

• Persons working in dusty area are provided with PPEs like helmets, dust 

masks, ear muff/ plugs etc;  

• Regular water sprinkling on-in haul roads & other working areas;  

• Using suitable pressure and sharp bits are ensured in drilling operation; 



Environmental Impact Assessment Study for the Expansion of Sindesar Khurd Lead-Zinc 
underground Mine from 4.5 Million TPA to 6.0 Million TPA Ore Production (ROM basis) and 
Beneficiation from 5.0 Million TPA to 6.5 Million TPA, located at Sindesar Khurd Village, 
Relmagra Tehsil, Rajsamand District, Rajasthan (ML No.07/95) 

Chapter-4   

Anticipated Environmental Impacts and Mitigation Measures  
 

  

VIMTA Labs Limited, Hyderabad                                                                                   C4-49 

• Water spraying arrangement is ensured while mucking; and 

• No person is allowed to re-enter the faces unless sufficient time has been 

given for clearance of dust and smoke. 

 

4.2.12.2 Noise  

 

Noise Induced Hearing Loss (NIHL), annoyance, fatigue, hypertension are the 

impacts excepted from noise sources. 

 

Mitigation Measures 

 

• Engineering measures like shielding, replacement with better technology and 

proper maintenance;  

• All persons employed at site are provided with ear muffs/ ear plugs; 

• Rotation of man power if required; and 

• Vehicles deployed at site will be regularly checked in accordance with the 

noise limits prescribed for different type of vehicles in EPA, 1986. 

 

4.2.12.3 Poor Ventilation  

 

Poor ventilation at underground mine poses health hazards in underground 

mining: 

 

  Mitigation Measures 

 

• Adequate ventilation is maintained in undeground as per DGMS guidelines; 

and 

• Auxiliary ventilation is provided at development faces. 

 

4.2.12.4 Poor Illumination  

 

Poor illumination at work place will produce eye strains and affect eye sight from 

the underground mining. 

 

  Mitigation Measures 

 

• Adequate illumination is maintained as per DGMS guidelines; 

 

4.2.12.5 Blasting and Associated Activities  

 

Safety risk associated with handling of explosives and blasting activities from the 

underground mining. 

Mitigation Measures 

 

• Explosives are handled as per guidelines of DGMS & PESO; and 

• All blasting activities are carried out as per the DGMS guidelines and 

CIMFR study recommendations. 
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4.2.13.6 Traffic in Underground  

 

Risk of collision, Toppling impacts are excepted from the underground mine 

 

Mitigation Measures 

 

• Equipments are operated in accordance with the well laid traffic rules. 

• Only authorised persons operate the equipments.. 

• Declines & levels are maintained in good condition. 

• Leaky feeder communication & rear view cameras in equipment are available 

to prevent collision. 

 

4.2.13.7 Safety Risk Associated with Surface Traffic  

 

Risk of accidents due to poorly trained or inexperienced industrial vehicle drivers. 

Accidental risks due to haphazard traffic movement at site of the main impacts 

from surface traffic. 

 

4.2.13.8 Underground Fire  

 

Mobile equipment fire, stationery equipment fire are the expected fire happening 

incidents 

 

Mitigation Measures 

 

• All the working are connected with second outlet, Fresh Air Base/ Refuge 

chamber; 

• Well laid emergency response plan is enforced at site; 

• Mock drills and regular checks are carried out to check the effectiveness of 

emergency response plan periodically; 

• All mobile equipments are equipped with Auto fire suppression system as well 

as manual fire extinguishers; 

• Stationery equipment, substations, pump stations are provided with sufficient 

number of fire extinguishers; 

• Rescue Trained persons form the integral part of the operations team;  

• Separate ambulance to handle underground emergencies; and 

• Well established first-aid room. 

 

4.2.13.9 Safety Risk Associated with Failure of Machineries/Equipment:  

 

Machinery failure and accidents from the mining machinery. 

 

• All underground equipment are maintained by OEMs;  

• Moving parts are suitably guarded with enclosures;  

• PPEs & proper tools are provided to all employees working at site for 

safeguarding; 

• Reporting of all incidents immediately; and 

• Awareness about learning from any incident is propagated to all employees.  
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4.2.12.10 Safety Risks Pertaining to Fuel and Hazardous Chemical Storage  

 

Spillage of HSD may catch fire and cause potential risk to the workers from the 

chemical storage area: 

 

• Handling of HSD is done as per the provisions of PESO; 

• Protective devices are being provided to workers involved in hazardous 

chemical handling; 

• Material Safety Data Sheet (MSDS) for hazardous chemicals are being 

maintained and followed; 

• Strict prohibition of smoking in fuel and hazardous chemical storage area; 

• Eye wash and emergency shower system is provided in hazardous chemical 

storage area; 

• Signage in hazardous and risky areas; 

• Sufficient number of fire extinguishers are provided at fuel storage area, mine 

offices, electrical substations and other strategic locations; and 

• Emergency Response Plan being followed. 

 

4.3 Environment Management Plan 

 

The Management Action Plan aims at reducing the impacts through source 

reduction or to the extent possible, with the available and affordable technology, 

followed by treatment measures before they are released to environment.  

 

It is to be appreciated that mining process is to a certain extent, an inevitable 

destructive process, but the hazards are within measurable limits, and can be 

ameliorated to a significant extent.  

 

4.3.1 Air Quality Management 

 

Air quality of the proposed expansion of the mine and beneficiation facility may 

lead to increase in the air pollution due to dust from drilling & blasting operations, 

Dust from crushing activities, fugitive dust during loading & unloading and 

transport of ore and concentrate, Release of vehicular exhaust.  

 

To mitigate the same following measures shall continue to be adopted in the 

proposed expansion project. 

 

• Drilling & blasting activities are confined to the underground; wet drilling is 

being done; regular water spraying on haul roads; 

• Water is sprayed before loading of blasted materials; 

• Additional primary crusher for the proposed expansion project will be placed 

underground; 

• Concentrate is transported in tarpaulin covered trucks; 

• High efficiency dust collection & water sprinkling system is provided for 

controlling fugitive emissions from crushing, conveyor system, haulage roads, 

transfer points etc.; 

• Vehicular emissions is maintained as per standard; 

• PPEs are provided; 

• Majority of mining activities shall be restricted to underground only;  
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• Ventilation fans are provided with dampeners; 

• PUC certification is being ensured for vehicles; 

• Regular NOX and CO monitoring; 

• Monitoring of ambient air by CAAQMS; and 

• Monitoring of Ambient Air Quality by third party approved by MoEF& CC 

laboratory   

 

4.3.2 Water Quality Management 

 

Water will be required for various mining activities like drilling, vehicle 

maintenance, dust suppression, greenbelt development and domestic 

consumption.  

 

Water from tailing dam is being recycled/ reused for the beneficiation purposes 

and the same will be continued. 

 

The drinking water facilities is being developed viz. pumping station and line from 

the Rajpura Dariba mine to S K mine and construction of overhead tank of 500 

cum with distribution network. Potable water is being made available for all the 

employees.   

 

An additional 2,000 m3/d of water is required for proposed expansion, in addition 

to approved 14,000 m3/d water requirement for 4.5 MTPA mining & 5.0 MTPA 

Beneficiation capacity. Additional requirement will be met out from Udaipur 

Sewage Treatment Plant & Matrikundia dam. 

 

Mine water generated in the mining activity is suitably treated and reused in wet 

drilling operations, dust suppression in underground operation and in sprinkling 

on surface roads for dust suppression. . Zero discharge is being maintained. Mine 

dewatering due to intersection will also be consumed in the process. There is no 

process effluent at the current beneficiation plant and no effluent is envisaged  

with further increased capacity. Storm water generated is allowed to flow 

naturally ensuring no contamination to it.   

 

Proposed expansion of the mine and beneficiation facility may lead to increase in 

the water pollution due to seepage of contaminants from oil & grease storage & 

chemical storage may impact on water quality and contamination through surface 

runoff. 

 

• Recycling of tailing dam water in process through close circuit system; 

• Beneficiation plant is operated at higher %solids to reduce water losses; 

• Compressors types are changed from reciprocating to screw compressor so as 

to avoid cooling tower; 

• Oil traps system is provided for the waste water generated from vehicle 

washing/ maintenance and treated water will be utilized for dust suppression 

and plantation use;  

• The surface runoff is collected through garland drain to the settling pit and 

reused; 

• Drip irrigation is being used for plantation purpose; 

• Paste filling in underground for better water recovery; 
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• Zero discharge is maintained and proposed to continue the same; and 

• Sewage treatment plant is available. 

 

4.3.3   Noise and Vibration  
 

The major surface sources of noise are ore handling operation, crushing, 

compressors, ventilation fans, DG sets, vehicular movement and beneficiation 

plant may have impact on ambient noise level. 

 

Rise in ambient noise level may result in noise induced hearing loss, annoyance & 

irritation, sleep depriveness.  

 

To mitigate the same following measures shall continue to be adopted in the 

proposed expansion also: 

 

1. Majority of mining activities shall be restricted to underground only;  

2. Proposed primary crusher will be installed in 1000 m depth in underground. 

3. Compressors are installed in isolated building; 

4. Ventilation fans are provided with dampeners; 

5. DG sets having acoustic enclosure will be installed; 

6. All vehicles and machineries used have noise emissions within permissible 

limits through regular maintenance; 

7. Regular monitoring of noise level of mining & milling equipment; and 

8. PPEs (Ear plug & Ear Muff) are provided. 

 

HZL will adopt the following control measures to obviate/minimize the impact of 

vibration:  

 

• Blast design parameters have been decided based on extensive studies 

carried out by CMIFR, who are also involved in validation/ analysis & 

monitoring on regular basis. 

• Regular vibration monitoring at surface on fixed stations by standard 

seismographs. 

• Determination of predictor equation.  

• Total charge and Maximum Charge per delay (MCPD) for each stope is decided 

based on its location derived from predictor equation. 

• Use of Non electric/electronic detonator. 

• Quality drilling and charge per delay optimized as per design. 

• Ground vibrations are kept within statutory limits. 

 
4.3.4  Traffic Management 

 

Due to proposed expansion in the Mine & Mill production, traffic will be increased 

marginally. As the road condition is very good as per IRC Guidelines, so post 

expansion will have minimal impact on the current traffic as most of the traffic will 

be restricted between SK mine and Dariba complex and to the tailing dam to some 

extent. 
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4.3.5 Solid Waste Management 

 

In the proposed expansion of S K Mine, no additional waste will be dumped on the 

surface beyond the already approved waste quantity and no additional waste dump 

is envisaged. The increased waste generated will be disposed off into the 

underground voids. 

 

4.3.6 Greenbelt Development 
 

4.3.6.1 Objective 
 
 
 

The main objective of the green belt is to provide a barrier between the plant and 

the surrounding areas. The green belt helps to capture the fugitive emissions and 

to attenuate the noise generated in the plant apart from improving the aesthetics 

of the plant site. In order to control the industrial pollutants, dense tree 

plantations are necessary. 
 

 
 

As the sedimentation pattern of the pollutants, ambient and ground level 

concentration of pollutants are usually determined by the direction and speed of 

prevailing wind and vertical and horizontal thermal gradients prevailing in the 

area, the belt of plantations has been designed accordingly.  
 

Geometry of planting of tree is more important in order to have effective wind 

break by the plantation.  

 

 Greenbelt is thus a set of rows of trees planted in such a way that they form an 

effective barrier between the plant and the surroundings.  

 

4.3.6.2 Plant Species for Greenbelt 

 

While selecting the plant species for the proposed green belt, the following points 

has been taken care into consideration: 

 

• Fast growing type; 

• Thick canopy cover; 

• Perennially green;  

• Preferably of native origin; and 

• Large leaf area index. 

 

4.3.6.3 Recommended Species in the Greenbelt Area 

 

The recommended species for the greenbelt development are given in Table-

4.11. 
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TABLE-4.11 

LIST OF SPECIES SHOWING HIGH AIR POLLUTION TOLERANCE INDEX (APTI) 

 
Sr. 
No 

Scientific Name Common Name Family Air Pollution Tolerance 
Index levels 

1 Azadirachta indica Neem Meliaceae For controlling Suspended 
Particulate Matter (SPM), S02, 
NOx and Noise 

2 Annona squamosa Sitaphal Annonaceae Fruit bearing tree 

4 Mangifera indica Aam/Mango 
 

Anacardiaceae Fruit bearing tree 

5 Zizyphus 
mauritiana 

  

Ber Rhamnaceae For controlling Suspended 
Particulate Matter (SPM), S02, 

NOx and Noise 

6 Syzygium cumini Jamun Myrtaceae For controlling Suspended 
Particulate Matter (SPM), S02, 
NOx and Noise 

7 Bauhinia variegata Kanchnar Caesalpinaceae For controlling Suspended 
Particulate Matter (SPM), S02, 
NOx and Noise 

8 Bauhinia purpurea Orchid Tree Caesalpinaceae For controlling Suspended 
Particulate Matter (SPM), S02, 
NOx and Noise 

9 Dalbergia sissoo Sisoo, Shisham Fabaceae For controlling Suspended 
Particulate Matter (SPM), S02, 
NOx and Noise 

10 Butea monosperma  Palash/Dhaak Fabaceae For controlling Suspended 
Particulate Matter (SPM), S02, 
NOx and Noise 

11 Prosopis cineraria Khejri Mimosaceae For controlling Suspended 
Particulate Matter (SPM), S02, 
NOx and Noise 

12 Cassia fistula  Amaltas/ Indian 
Laburnum 

Caesalpinaceae For controlling Suspended 
Particulate Matter (SPM), S02, 
NOx and Noise 

13 Pongamia pinnata Karanj/Pungai/Indian 
Beech Tree 

Fabaceae For controlling Suspended 
Particulate Matter (SPM), S02, 
NOx and Noise 

14 Melia dubia  Malai Vembu/Malabar 
Teak 

Meliaceae For controlling Suspended 
Particulate Matter (SPM), S02, 
NOx and Noise 

15 Adenanthera 
pavonina 

Rakta-rohida/Red Bead 
Tree 

Fabaceae For controlling Suspended 
Particulate Matter (SPM), S02, 
NOx and Noise 

*Source: CPCB guidelines March 2000 for greenbelt development 

   

All the above mentioned species are growing species, ideal for undertaking 

greenbelt plantations. The choosing of the species should be ratified by the 

Horticulturist of the project site and local forest department. 

 

Planting comprises of mixed species of the plants which are planted at distance of 

2 X 2 m for maintaining 2500 trees per ha.  
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TABLE-4.12 (A) 

GREEN BELT DEVELOPMENT PLAN 

 

Sr. No. Particulars Existing Proposed Total 

1 Acquired Area (ha)  125.52 

2 
Area under plantation 

(ha)  
46 4 50 

3 No. of Plants  70,000 6,000 76000 

4 % Area  33.59% 

5 Major Plant species  

Fruit Trees: Ber (Ziziphus mauritiana), Jamun 

(Syzygium cumini), Mango (Magnifera indica), Sitafal 

(Annona squamosa), Amrood (Psidium guajava) 

Native Species: Neem (Azadirachta indica), Kachnar 

(Bauhinia variegata), Shisham (Dabergia sissoo), Dhaak 

(Butea monosperma),Amaltas (Cassia fistula),Bauhnia 

(Bauhinia purpurea) etc 

 

TABLE-4.12 (B) 

GREEN BELT DEVELOPMENT PLAN 

 

Sr. No. Particulars 2017-18 2018-19 2019-20 2020-21 2021-22 

1 No. of Plants 3000 3000 3000 3000 3000 

2 
Area to be covered in 

plantation (ha) 
2 2 Gap filling 

3 Total Area (ha) 48 50    
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NEAR BENFICATION PLANT     BEHIND MILL HOUSE 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ACCESS ROAD TO MINE      NEAR CORE SHED 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE-4.20 (A) 

EXISTING GREEN BELT PHOTOS  
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FIGURE-4.20 (B) 

EXISTING GREEN BELT PHOTOS  
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FIGURE-4.20 (C) 

EXISTING GREEN BELT PHOTOS  
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4.3.7 Occupational Health Measures  

 

Details of Initial Medical Examination (IME) and Periodical Medical Examination 

(PME) & Schedule are shown as under. The health report (Audiometry, Lung 

functions) PME 2017, Eardrums study report and health survey report July 2015 

are given Annexure-XIV.  

 

• IME is carried out during recruitment and PME is carried out every year  

 

Detailed Physical checkup in IME & PME of a person includes:  

 

� Height, Weight, Vision, Color- Vision, Blood Pressure, squint, nystagmus 

etc; 

� Complete cardiac evaluation and neurological assessment to ascertain any 

heart and brain disease; 

� Checked for the presence of hernia, hydrocele & varicocele;  

� Gastrointestinal evaluation is done; 

� Locomotor system is evaluated for any deformities; and 

� Special Investigations: Audiometry, Spirometry, ECG, X Ray Chest.  

 

I. Clinical Chemistry: 
� Blood group, Blood counts, Urine checkup; 

� Blood sugar- for diabetes; 

� Urea & creatinine- for kidney disease;  

� Cholesterol and Lipid Profile- for dyslipidemia;  

� Stool- for Ova and cyst in case of food handlers;  

� Sputum- for AFB for food handlers;  

� Further specialized tests: Blood lead;  

� ECHO and TMT where felt necessary for cardiac evaluation; 

� Vision checkup once a year for operators and drivers; 

� Blood counts for persons working with ionizing radiations (in mill on 

nucleonic devices for online monitoring of grade etc.); and  

� All the requirements laid down by DGMS are followed.  

 

4.3.8 Specialized Tests in IME & PME  
 

All the people recruited for the industrial work are screened and examined for:  

 

Silicosis: Chest Skiagram and lung functions are done. 

Vibration sense: Tuning fork test is done 

Vision Check: Distance and Colour Vision is checked for every employee. 

Hearing Loss: Audiometry is done of every employee and workmen. 

Lead in blood: Blood lead is measured once every year of all the persons.  
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TABLE-4.13 

IME & PME COMPLIANCE (2010-2016) 

 

Year IME PME 

2010 159 60 

2011 417 70 

2012 451 84 

2013 700 110 

2014 270 135 

2015 417 375 

2016 1040 551 

 

TABLE-4.14 

BLOOD LEAD STUDY CONDUCTED IN JULY 2015  
 

Blood Lead Study conducted in July 2015 

Blood 

Lead 

Value 

Male Villagers Female Villagers SKM Workers SKM Executives 

Avg. 

Value 
Number 

Avg. 

Value 
Number 

Avg. 

Value 
Number 

Avg. 

Value 
Number 

<10 µg/dL 7.0 42 6.0 42 7.0 92 6.6 34 

11-20 

µg/dL 
12.0 12 13.0 12 14.0 60 14.3 16 

21-30 

µg/dL 
0.0 0 0.0 0 23.0 4 0.0 0 

31-40 

µg/dL 
0.0 0 0.0 0 0.0 0 0.0 0 

>41 µg/dL 0.0 0 0.0 0 0.0 0 0.0 0 

 

TABLE-4.15 

BLOOD LEAD STUDY CONDUCTED IN APR-MAY 2015  
 

Blood Lead Study conducted in Apr-May 2016 

Blood 

Lead 

Value 

Male Villagers Female Villagers SKM Workers SKM Executives 

Avg. 

Value 
Number 

Avg. 

Value 
Number 

Avg. 

Value 
Number 

Avg. 

Value 
Number 

<10 µg/dL 4.4 14 4.9 11 4.54 153 5.8 53 

11-20 

µg/dL 
0.0 0 0 0 14.38 13 16 1 

21-30 

µg/dL 
0.0 0 0.0 0 0.0 0 0.0 0 

31-40 

µg/dL 
0.0 0 0.0 0 0.0 0 0.0 0 

>41 µg/dL 0.0 0 0.0 0 0.0 0 0.0 0 
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� No Health effects are expected as values of Blood Lead are within permissible 

levels i.e. 40µg/dL (as per WHO). 

� For population not exposed to mining is less than 20 µg/dL. 

� Statistically, there is no significant difference of lead levels between villagers 

and working population. 

� Blood Lead in Mother’s Milk was taken in OH Study conducted in July 2015  

� The Lead value in the milk sample was 4µg/dL which is within permissible 

range as per WHO standards. 

 

4.3.9 Mine Safety - Subsidence Control 

 

� Collaboration with CSIR-CIMFR, Dhanbad & AMC, Australia; 

� Studies & Design Considerations; 

� Intact surface cap of 130 m of quartzite/ quartz mica schist; 

� Determination of Geotechnical and physico-mechanical properties; 

� Insitu stress gradient determined upto 1000 m depth;  

� Stable stope geometry designs based on Geo tech studies and Insitu pillars of 

designed thickness;  

� Empirical method & Non-linear numerical modeling with FLAC-3D for LOM 

design has confirmed that no mining induced surface subsidence; 

� Surface crown pillar has a FoS greater than 1.5 therefore, surface cap rock 

will be long term stable; 

� Operations; 

� Backfilling of stope voids with cemented paste/hydraulic fill;  

� Reinforcement of crown pillar using cable bolts; 

� Monitoring & Control;  

� Hangwall movement monitoring with Multi Point Bore Hole Extensometers; 

� Stress monitoring with Uniaxial Borehole Stressmeters in pillars; and 

� Subsidence monitoring above stoping area at designated locations. 
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5.0 ANALYSIS OF ALTERNATIVE TECHNOLOGY AND SITE 

 

5.1  Site Alternatives under Consideration 
 

The Sindesar Khurd deposit is located 6 km NNE of Rajpura Dariba Mines in 

Relmagra Tehsil of Dist Rajsamand, Rajasthan. Sindesar Khurd deposit extends 

over a lease area of 199.8425 ha with estimated in-situ ore Reserves &Resources 

of 122.79 million tons with grades of 2.36% Zinc and 3.99% Lead. The present 

proposal is for expansion of Lead – Zinc underground mine from 4.5 million TPA 

to 6.0 million TPA ore production and beneficiation from 5.0 million TPA to 6.5 

million TPA underground Mine. The proposed expansion will not require any 

acquisition of additional lease area. Thus, no alternate site is applicable since it is 

an underground mining brown field expansion. 

 

5.2 Analysis of Alternative Technology 

 

Mining:- 

 

The deposit is concealed 100m below the surface and thus amenable to 

underground mining only. The deposit is shallow seated and hence initial 

feasibility study was carried out for mode of entry and mining method. Due to 

shallow depth of deposit and low cost of production with decline mining by 

trackless operations, it was decided to open North decline/ramp for ore 

production with secondary access via incline. Further, with expansion of mining 

operation, south decline/ramp was developed to add to ore production capacity. 

Presently, the mining is done by blast hole stopping and for the proposes 

expansion same methodology will be used Stoping is done by blast hole stoping 

method. In the blasthole mining method, slot is opened at the widest portion of 

ore body and rings are retreated towards the end of the stope. 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 surface stock yard. From 

stock yard, ore is fed to the primary crusher using surface dumpers through haul 

road after sizing with hydraulic breakers. Mining will be done using trackless 

operations upto -55mRL level using both declines for hauling. Mining below this 

level will be done using shaft hoisting system as the depth of hoisting will be 

increasing and service ramp will be available for the movement of machineries & 

services. Ramps will be further developed to lower levels for hauling as well as 

material movement to the lower block. Shaft will also be commissioned to haul 

the ore from lower block. Auxiliary lenses will be mined as the mining commences 

in the levels approximate to them. Mining of Sill/Crown pillar will be planned after 

due consideration studies of local & regional stability. Post filling will be done in 

all primary/ secondary stopes to enhance ore recovery keeping in view of mineral 

conservation. 

 

Blast Hole Stoping Method (BHS) 

 

In blast hole stopping method, the strike length of mining block is divided into 

30-55m stope and intervening vertical rib pillars of 10-20 m or in primary-

secondary sequence. Stope and pillar dimensions are as per the 

recommendations of CIMFR, Dhanbad based upon geotechnical modeling. 
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Stopes are being mined using EHS drilling (64mm) for trough drilling at extraction 

level and DTH/ITH (115mm)/ EHS drill machines (102/89mm) holes for down 

drilling from upper level. Blasting is done against a slot raise. For preparation of 

slot at each level in the mining block, a cross cut is developed first across the 

strike of the ore in full width of the ore body from footwall to hanging wall and 

later stripped to 6m width. A raise is opened from lower level to drill level by drop 

raising technique. Subsequently parallel holes are blasted against this raise for 

making a slot over the width of ore body. This slot provides free face for 

subsequent blasting of drill rings. After the stopes are mined out, stopes are back 

filled and thereafter secondary stopes / rib pillars are mined out, in cases mining 

is feasible. 

 

a.Benefits of stoping method compared with the conventional sub-level stoping 

methods are: 

 

1. Reduction in quantum of developments, drilling cost and explosive cost; 

2. Overall reduction in the cost of mining; 

3. Reduction of manpower and 

4. Reduction in stopes preparation time. 

 

Thus, the company is already suing the best technology thus no alternative 

technology is required. 

 

b. Beneficiation Plant:- 

 

Salient features of Beneficiation Plant 

 

• A highly automated and instrumented process control has been envisaged in 

the beneficiation plant. 

• On-line Stream Analysis System for measurement of elements concentration 

in slurries to control metal losses. 

• Advanced Process Control operating system is designed to optimize, stabilize 

and control individual unit operations as well as the entire plant for optimum 

metal recovery. 

• Froth Camera System makes use of machine vision technologies to measure 

the speed of the froth. 

• Particle Size Analyzer is a sizing system installed in grinding circuit for mineral 

slurries. It takes automatic samples from streams and measures their particle 

size distribution for liberation of minerals. 

• Magnetic Pro flot system for fine particle recovery in zinc flotation. 

• Any drive will be in running condition if all the start permissive conditions are 

simultaneously fulfilled. 

 

Currently, the tails from plant is being pumped to exiting tailing dam of Rajpura-

Dariba mine through pipelines. It is also proposed to utilize 65% of the tailings in 

the stope backfill. 
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5.3  Alternate Sites Considered 

 

No alternate site was considered since it is an brown field underground expansion 

of existing underground mining project. 

 

5.4  No Project Scenario 

 

The scenario of no project was also considered and in the absence of the project, 

it will be difficult for HZL to cater to the current demand of Zinc and Lead. Thus, 

considering the closeness and the substantial availability of ore deposits at the 

project site, this is the best possible option for the project as well as for 

expansion of the site 
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6.0 ENVIRONMENTAL MONOTORING PROGRAMME  

 

Introduction   

  

Regular monitoring of environmental parameters is of immense importance to 

assess the status of environment during project operation. With the knowledge of 

baseline conditions, the monitoring programme will serve as an indicator for any 

deterioration in environmental conditions due to operation of the project, to 

enable taking up suitable mitigation steps in time to safeguard the environment.  

Monitoring is as important as that of control of pollution since the efficiency of 

control measures can only be determined by monitoring.  

 

Usually, as in the case of the study, an impact assessment study is carried over 

short period of time and the data cannot bring out all variations induced by the 

natural or human activities. Therefore, regular monitoring programme of the 

environmental parameters is essential to take into account the changes in the 

environmental quality.  

  

6.1 Environmental Monitoring and Reporting Procedure 

 

Monitoring shall confirm that commitments made are being met. This includes 

direct measurement and recording of quantitative information, such as amounts 

and concentrations of discharges, emissions and wastes, for the purpose of 

comparing against statutory or corporate standards, consent limits or targets. 

Monitoring will include measurement of ambient environmental quality in the 

vicinity of a site using ecological/biological, physical and chemical indicators for 

Air, Water, Noise, Soil and Plantation. 

 

HZL Sindesar Khurd mine has presently engaged third party services of MoEF & 

CC approved environmental laboratory for carrying out environment monitoring of 

the operations and the buffer areas. The same arrangement shall continue post 

expansion also. Online Ambient Air Quality monitoring have been installed in 3 

locations in core zone for continuous monitoring of PM10, PM2.5, SO2, NOX  and CO. 

The continuous AAQ monitoring photographs is given in Figure-6.1.  

 

6.1.1 Objectives of Monitoring 

 

The objectives of environmental post-project monitoring are to: 

 

• Verify effectiveness of planning decisions;  

• Measure effectiveness of operational procedures; 

• Confirm statutory and corporate compliance; 

• Identify unexpected changes. 
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Near Core Shed N-E direction   Display Board at Main Gate 

 

 

 

 

 

 

 

 

 

 

 

FIGURE-6.1 

ONLINE AAQ MONITORING PHOTOGRAPHS 

Near Paste fill Plant – W 

(Upstream) Near Main Gate – SE Direction Analyzer 
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6.2 Monitoring Schedule 

 

In order to depict the present environmental scenario, various environmental 

factors were classified and analyzed by reputed 3rd party consultants, which were 

engaged by the company to monitor these factors.  

 

The environmental monitoring for the mining operations will be conducted for the 

following parameters: 

 

 Ambient air Quality monitoring  

 

Presently, ambient air quality monitoring is being carried out five (5) locations 

considering the predominant wind direction and in consultation with RSPCB. Same 

will be continued for the expansion. Online Ambient Air Quality monitoring have 

been installed in 3 locations in core zone for continuous monitoring of PM10, PM2.5, 

SO2, NOX and CO. 

 

Water Monitoring 

 

Groundwater samples is being collected at 5 locations quarterly in a season and 

analyzed as per IS-10500, 2012. In addition, the water from mine pit sump, STP 

inlet and outlet being collected once in a month and analyzed as per RSPCB listed 

parameters.  

 

The impact of mining operations on ground water level is being monitored. The 

levels are being monitored quarterly and its impacts assessed and reported 

annually to CGWA.  

 

Noise Level 

 

Noise measurement of mine equipment is being done once in a season. In case of 

overhauling of major equipment noise measurements shall be done before and 

after overhaul. 

 

The environmental monitoring program to be implemented is given in Table-6.1. 

 

TABLE-6.1 

MONITORING SCHEDULE FOR ENVIRONMENTAL PARAMETERS 

 
Sr. 
No. 

Particulars Monitoring 
Frequency 

Duration of 
Sampling 

Important Monitoring 
Parameters 

1 Air Pollution and Meteorology 

 A Ambient Air Quality Monitoring  

 1 Continuous Ambient Air 
Quality  monitoring @ 3 
locations in core zone 

Continuous  Continuous PM10, PM2.5, SO2, NOx 
and CO 

 2 5 locations inside &  
outside mines  

monthly 24 hr PM10, PM2.5, SO2, NO2 and 
CO 

 3 Crusher Stack Monitoring monthly 1 hr PM 

2 Water and Wastewater Quality 

 A Industrial/Domestic 

 1 Sewage Treatment Plant Once in a Grab sample pH, BOD, COD, TSS, TDS  
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Sr. 
No. 

Particulars Monitoring 
Frequency 

Duration of 
Sampling 

Important Monitoring 
Parameters 

month 

 B Water quality in the study area 

 1 Ground Water quality 
5 locations 

monthly Grab 
 

As per IS: 10500,2012 

 2 Peizometer wells monthly Grab As per IS: 10500, 2012 

 3 3 drinking water monthly Grab As per IS: 10500, 2012 

3 Ambient Noise Levels 

 1 5 Locations around mine 
lease areas 

Quarterly 24 hr continuous 
with one hr 
interval 

Noise levels in dB(A) 

4 Soil Monitoring 

 1 4 Locations around M.L 
area 

Half yearly Composite 
Sampling 

Heavy metals ( Zn, Pb. 
Cd etc) 

 2 Siltation in Pond Half yearly Composite 
Sampling 

Heavy metals ( Zn, Pb. 
Cd etc) 

 3 Aquatic life/invertebrates  
in nearby ponds 

Annual Composite 
Sampling 

Heavy metals ( Zn, Pb. 
Cd etc) 

 4 Flora , Crops, Vegetables Annual Composite 
Sampling 

Heavy metals ( Zn, Pb. 
Cd etc) 

 

Blast vibration and Subsidence Monitoring 

 

Blasting studies has been conducted by CIMFR, Dhanbad and has recommended 

the quantity and method of blasting to be adopted for safe mining. The explosives 

charge and initiation of blasting is carried as per the recommendations of the 

study. Further, regular monitoring of blast induced vibration is being carried at 

300 m away from the blast site or the nearest habitat and the measurements are 

used as inputs for explosives charge and method of blasting. 

 

To monitor the subsidence movement, a study has been completed by CIMFR, 

Dhanbad on the present reference surface levels and the recommendation for the 

installation of reference poles for monitoring the Subsidence movement. Once 

recommended, the reference polls shall be installed and periodically monitored. 

This monitoring of subsidence movement shall be in addition to preventive 

measurements and also vibration monitoring carried every blast. 

 

Occupational Health Monitoring 

 

The mine workers health monitoring is very important to identify any occupational 

health impacts arising out of the operations and the environmental conditions. All 

workers undergo a pre-employment medical health checkup at the time of joining 

and undergo periodic health checkup yearly and records maintained up to 15 

years after separation from service or 40 years, whichever is later. 
 

6.3 Infrastructure for Monitoring of Environmental Protection Measures 
 

HZL is monitoring AAQ at five locations for PM10, PM2.5, SO2, NOX and CO for 

undertaking monthly monitoring of the same. Further, 5 nos. of Piezometers wells 

have been constructed to monitor the fluctuation in ground water levels to be 

monitored every quarter.  
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Online Ambient Air Quality monitoring have been installed in 3 locations in core 

zone for continuous monitoring of PM10, PM2.5, SO2, NOX  and CO.HZL has engaged 

SPCB/MOEF&CC approved laboratory as 3rd party consultants for carrying out 

regular monitoring of environmental parameters. Same arrangements shall be 

continued. 

 

6.4 Reporting Schedules of the Monitoring Data  
 
 

 

It is proposed that reporting of environmental performance with reference to the 

EMP shall be undertaken.  

 

The environmental monitoring cell shall co-ordinate all monitoring programmes at 

site and data thus generated shall be regularly furnished to the regulatory 

agencies. 

 

The frequency of reporting quarterly basis to RSPCB and on six monthly basis to  

Regional office of MoEF&CC and CPCB. The Environmental statements shall be 

prepared for the entire year of operations and regularly submitted to regulatory 

authorities. 
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7.0 ADDITIONAL STUDIES 

  

 This chapter describes the public consultation for the proposed project, Risk 

Assessment, Disaster Management Plan, and health status of community. 
  

7.1 Public Consultation 
 

In accordance with the notification S.O. 1533 dated: 14.09.2006 of Ministry of 

Environment, Forest and Climate Change, Government of India, New Delhi, Public 

hearing  was held in the presence of villagers at Mine premises, Village-Sindesar 

Khurd, Tehsil-Relmagra, Dist-Rajsamand(Rajasthan) on 01.11.2017, at 11.00 am 

regarding environmental clearance for expanding production capacity from 4.5 

Million TPA to 6.0 Million TPA Ore production(ROM basis) and Beneficiation Plant 

from 5.0 Million TPA to 6.5 Million TPA, of M/S Sindesar Khurd   Lead-Zinc 

underground mine located at Village-Sindesar Khurd, Tehsil-Relmagra, Dist-

Rajsamand(Rajasthan) (ML No.07/95)  as per Letter no.P.40(7)(43) 

GA/Env./PH//2017/943 dated 22.09.2017 of Hon’ble District Collector, Dist-

Rajsamand(Rajasthan) and Letter no. RPCB/RO Bhil./Raj./1171-72  dated 

25.09.2017 of Regional Office, Rajasthan Pollution Control Board, Bhilwara, 

Rajasthan. Public general notification regarding the above said environmental 

public hearing  was  published on 29.09.2017 in “Rajasthan Patrika ” and  “Times 

of India” paper advertisements and the public hearing photographs are given in 

Figure-7.1 and Figure-7.2 respectively.  

 

The EIA report along with Executive Summary in English and Hindi were 

displayed/submitted and made available at the following places: 

 

• Office of District Collector, Rajasthan;  

• District Panchayat Office;  

• Regional Office, RSPCB; 

• District Industry Centre;  

• Chief Conservator of Forests; 

• Regional Office, Ministry of Environment and Forests; and Village Sarpanch 

Offices of respective villages in 10-km radius 

 

The details of public hearing conducted by the Rajasthan State Pollution control 

board were obtained and incorporated in the subsequent section. The minutes of 

meeting of public hearing are provided in Annexure-XI. The public hearing 

action plan is given in Table-7.1 
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FIGURE-7.1 (A) 

PAPER ADVERTISEMENT 
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FIGURE-7.1 (B) 

PAPER ADVERTISEMENT 
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FIGURE-7.2 (A) 

PUBLIC HEARING PHOTOGRAPHS 
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FIGURE-7.2 (B) 

PUBLIC HEARING PHOTOGRAPHS 
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TABLE-7.1 

PUBLIC HEARING ACTION PLAN 

 
Sr. 
No. 

Name Query/Concerns Raised/ Action plan Budget & 
Time Frame 

1 Shri Naval Singh 

Ranawat,  Member -

Panchayat Samiti 

 

 There was good crop of sugarcane from the agricultural fields 

of the region in 1965 and there used to be running of a 

Bhopalsagar Sugar mill very well and it was a very prosperous 

and happy region. But, gradually sugarcane crop vanished due 

to shortage of water in the region. Since there was adequate 

water availability in the region and the people depend on 

agriculture, nobody was willing to work in Hindustan Zinc 

Limited, which was established in this region. Now the 

situation is that the water is gradually exhausted and also 

plants and trees are reduced and there is a reduction in flora 

which has resulted in imbalance in the environmental 

condition of the region. Hindustan Zinc is not planting trees in 

the region in tune with their quantity of production being 

made from here.  Hindustan Zinc is only one source for 

employment in the region and they should provide adequate 

employment to the people of the region. Besides, they should 

also do a lot of developmental works under CSR activities. 

They should develop Village Panchayat Dariba as a model 

village panchayat. People from Rajasthan should visit this and 

appreciate and see how Hindustan Zinc has developed this 

village panchayat. Similarly Hindustan Zinc should also open a 

hospital in the region with all modern and sophisticated 

equipment and facilities so that the people of this region need 

not go Rajsamand and Udaipur for medical treatment. 

To increase the water level in the 

surrounding of mine area, HZL has 

done deepening by removing silt 

from 9 nearby ponds to increase 

the capacity to store/recharge rain 

water during monsoon. 

 

Employment is provided by giving 

priority to youths from surrounding 

villages and The same will be 

continued in future. Presently 70% 

employees are from Rajsamand 

District and 80% from Rajasthan. 

 

Phase wise plantation has been 

done in mine area and also 

planned in future. More than 

15000 nos. of fruit bearing plant 

saplings have been planted in 

surrounding villages. 

 

Afforestation program will be 

implemented in consultation with 

local village panchayats/ state 

forest/ PWD department officials in 

the surrounding areas. 

 

Various developmental initiatives 

Rs. 50 Crore 

by 2019-20 in 

CSR activities. 
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have been taken in past  and are 

under progress in the area of 

Health & Hygiene, Education, Skill 

development & Self-Employment, 

Drinking water, Sports, 

Infrastructure, Agriculture &  

Animal Husbandry and 

Environment Management etc. for 

development of nearby villages. 

2 Shri Narulal Gadari, 

Village- Sunariya 

Kheda 

Due to Hindustan Zinc, people of our village and the people of 

surrounding areas are getting employment which brought 

happiness among the people of the region.  He said that 

Hindustan Zinc should provide employment for the 

unemployed youth in the surrounding areas in future also. 

Employment is provided by giving 

priority to youths from surrounding 

villages and The same will be 

continued in future. Presently 70% 

employees are from Rajsamand 

District and 80% from Rajasthan. 

 

3 Shri Ambalal Gadari, 

Ward member, 

village Panchayat—

Sindesar Khurd 

There is a lot of environmental pollution due to blasting 

activities in Sindesar Khurd and no hearing is taking place in 

this regard. Hindustan Zinc is not taking any efforts to stop 

this.  He further said that Hindustan Zinc should provide 

employment to the people of 10km radius of mining area. He 

said that we don’t have any objection for increasing 

production by Hindustan Zinc, but at the same time they 

should also do developmental activities in the region. The hill 

behind this tent is being broken should be stopped henceforth 

rather make it flat area. Village may be shifted elsewhere, but 

compensation should be given fully. 

Vibrations due to blasting are 

being kept under permissible limits 

prescribed by DGMS. 

   

For Employment Priority is being 

given to nearby villagers. 

 

R&R Plan for village shifting have 

been made. Same will be executed 

after necessary discussion and 

approvals from statutory 

authorities. 

 

4 Shri Sankarlal Jat, 

Ex-Sarpanch, Village 

Panchayat Dhaneriya 

Village-Dariba is becoming Industrial Hub due to Hindustan 

Zinc. JK industries make 1% employees permanent every 

year. In the same way Hindustan Zinc should also permanent 

the contract workers or temporary employees. Because most 

Employment opportunities will be 

created due to the proposed 

expansion, HZL will give 

preference to the locals, based on 
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 of the people /workers in this region are working in Hindustan 

Zinc since 1998 through Contractors only. Apart from this, 

water in the fields of farmers becoming dry and the crops are 

also getting damaged, that is why more and more people of 

the region should be provided employment. Besides, a 

greenhouse should be developed in the region with the 

consultation of farmers in the region there by providing 

facilities such as fertilizer, seeds, Dairy etc., to the farmers. 

Further, Hindustan Zinc should also provide buffaloes and 

cows to the farmers at reasonable prices or providing grant to 

them so that Dairy business should grow in the region. 

their eligibility, requirement and 

company policy. 

 

Detailed CSR activities in the field 

of agriculture and animal 

husbandry have been worked out.    

5 Shri Chetan Parik, 

Resident – Relmagra 

 

Hindustan Zinc management has done a well job of exploiting 

the people of the region. They have played a dual role with 

the people of Relmagra. People of the region repeatedly 

approach for employment. Therefore, Hindustan Zinc should 

provide employment to these people and win their hearts. 

HZL is giving  employment 

opportunities to people of the 

region as per the requirement, 

eligibility and policy of the 

company. 

 

6 Shri Madhavlal Jat, 

Vill-Chouthpura, 

Member-Zilla 

Parishad  

Hindustan Zinc authorities should fully take care of the 

farmers within the radius of 5kms. I brought the samples of 

soil and water which if tested, we will find that how much 

fertile is this land and how much water is being polluted.  He 

said that the water and soil samples got tested at Chittodgarh 

in which acid levels are found much high. Due to damage of 

the soil, proper crops/ yields could not take place in the 

region. People of the region want to meet Hindustan Zinc 

management, but they don’t want to meet which has resulted 

mistrust among the people of the region. Local people should 

be given more and more employment. 

HZL is monitoring the 

environmental parameters of soil 

and water and being submitted as 

a part of the EC compliance. As on 

date there is no contamination of 

pollutant recorded due to the 

mitigation measures in place. 

 

Local people will be given 

preference in the employment 

opportunities.  

 

7 Shri Botlal Jat, Vill-

Mataji Ka Kheda 

He said that there are 4 Mataji temples in our region, which 

have to be developed.  Here in the past, there used to be 

tigers, and due to pollution, now we are not finding them. As 

being said by Hindustan Zinc authorities  regarding plantation 

Phase wise plantation has been 

done in mine area and also 

planned in future. Afforestation 

program will be implemented in 

Rs. 3.00 

Crores for 

plantation for 

next three 
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of many trees, if it is so, by this time the entire region should 

have become totally green all around the area, but it is not 

there. Management must have planted trees, but they are not 

properly maintained and grow properly.  Hindustan zinc should 

provide at least 10 tree guards to each farmer so that they 

can plant the trees on their own and safeguard them.  

Management is spending very less amount for the 

development in the region under CSR funds, they have not 

opened any college or hospital in the region.  Management is 

not providing employment to the local people because they 

think that the local people will make dharnas, strikes etc., for 

their rights whereas outsiders will not do like that. That is the 

reason outsiders are provide more employment than local 

people, Hence HZL should provide more and more 

employment to the local people. M/s. R.K. Marble has 

constructed hospital at Kankroli, in similar way Hindustan Zinc 

should also construct a hospital so that the local people should 

be benefitted. Besides, a building should be constructed for 

arranging Police Chowki/station in the region.  HZL should 

plant trees on the sides of the roads in the region.  If HZL 

gives something to the people of this region they will also get 

something from the people. Until and unless they win the 

confidence of the local people, nothing can be done. 

consultation with local village 

panchayats/ state forest/ PWD 

department officials in the 

surrounding areas along with the 

maintenance costs. 

 

Support to all the sectors like 

health, education, infrastructure 

other amenities are being provided 

by HZL. 

years. 

8 Smt Manju Devi, 

Annapurna Mahila 

Help Group 

She said that our Mahila group is running well with the help of 

HZL, so many women associated with this and they are 

getting many benefits. 

Noted.  

9 Shri Rajmal Jain, 

Panchayat 

Representative, 

Village Panchayat – 

Kabra 

Shri Rajmal Jain said that there will be always fault with both 

the sides and we should not blame any one side.  Hindustan 

Zinc Limited is working directly or indirectly at 500 bigha land 

in village Panchayat Kabra, but they should do good things on 

various points.  

Already covered under previous 

points. 
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1. Public Management has to provide drinking water 

(RO/Tubewell/ Pipe line etc.,) to the people of surrounding 

villages.  

2.  Afforestation: Management should plant fruit trees and 

thick & wide trees which will give shelter so that people will 

get fruits and shadow and there should not be any pollution.  

3. Employment :  Proper employment should be provided to 

unemployed youth as per their eligibility and qualifications 

10 Smt Hemlata 

Kanwar, Vill-Kotadi 

Smt Hemlata Kanwar said that Mahila self-help group is 

running well with the help of HZL, so many women associated 

with this and they are getting many benefits. Management is 

also providing health kit to the women in the region. I salute 

the management of HZL for this help 

Noted.  

11 Shri Yogesh Sukhwal, 

Vill- Bamania Kala 

Shri Yogesh Sukhwal said that the calm nature of the local 

people is giving strength to HZL. People in the region are not 

getting employment. Environment is exploited in all villages 

and there is imbalance of the hills in the region resulting lack 

of fauna in the region and we hardly see birds in the region. 

Unemployed youth of the region who have qualified ITI were 

not even paid Rs.5,000/- per month whereas outside workers 

are paid more wages than the local people, why it is so?  The 

infertility in the animals of the region is increasing a lot for 

which management should take measures to solve this 

problem. Company allots 2% funds for CSR activities which is 

deposited in district administration but the same is not spent 

on the development of Panchayats in the region. If the local 

youth go for asking employment, management and police 

threaten them and false cases are filed against them. The 

owner of the company is good and peaceful, but we are afraid 

of his sub-ordinates.  The management has to organize 

meetings with the local people and listen their voice/ problems 

HZL will provide employment 

opportunities to people of the 

region as per the requirement, 

eligibility and policy of the 

company. 

 

 

HZL has established and 

implemented Stakeholder 

Engagement & Grievance 

Redressal Mechanism to establish 

healthy relationships with 

stakeholders. Monthly meetings 

are organized with farmer group, 

SHG members and Village 

representatives. 
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so that there should not angriness in the region. 

12 Shri Madhavlal Jat, 

Village- Kotadi 

 

Shri Madhavlal Jat said that no doubt, there are benefits with 

HZL but they are very less and loss and damage is more. Air 

pollution is spreading in the region and animals are died, flora 

(plant and trees) is dried, crops are damaged and no 

employment is provided. The land of the region is damaged/ 

spoiled due to the dirty and acid water of HZL and no crop is 

taking place in the region. Company has to give proper 

compensation to farmers for this. 

HZL is monitoring the 

environmental parameters of soil 

and water. As on date there is no 

contamination of pollutant 

recorded due to the mitigation 

measures in place. 

 

13 Shri Mangilal, Village 

- Kotadi 

 

Pits are being filled with rain water during rainy season in our 

village for which neither village panchayat nor HZL is ready to 

take responsibility, for this and they are not hearing at all. The 

surrounding lands and water in the wells are affected/ spoiled 

due to run-off water from Tailing Dams of HZL resulting in no 

crops in the region and the animals are died. Good works 

should be done for all. 

HZL is monitoring the 

environmental parameters of soil 

and water. As on date there is no 

contamination of pollutant 

recorded due to the mitigation 

measures in place. 

 

14 Shri Bansilal, Village-

Kotadi 

 

My first request is for providing employment, here there are 

so many young ITI people are unemployed. If they approach 

HZL for employment, the management officials will not meet 

them and even if they meet also, they will discourage stating 

that these people do not have any experience and thus 

unemployed people are exploited an all ways, nobody will 

listen to them. That polluted water of tailing dam of the 

company enters into Ram Talai which is not even useful for 

drinking by animals also.  Heavy vehicle traffic is increasing in 

the region which create pollution in the region. Very less 

developmental works are being done in the region. Very less 

trees are planted for balancing the environment and its 

conservation and they also die due to lack of maintenance. 

Infertility in the animals of the region is increasing a lot for 

which preventive measures have to be taken. 

Already covered under previous 

points. 
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15 Shri Laxmilal Suthar, 

Village- Mataji ka 

Kheda 

People of the region have to face the problem of environment 

pollution and water pollution due to HZL. He said that our 

requests submitted to district administration so far, responded 

and directed sub divisional officer of the district for taking 

necessary action for the development of the region.  

Environmental pollution is increasing day by day in the region, 

and if people raise their voice against them, they will be 

suffered by filing false cases against them. Today’s public 

hearing is held for increasing the production capacity of the 

company, but the people of the region are not ready to give 

their acceptance for the same keeping in view of the 

environmental pollution and all the persons of all the families 

should also to be protected. In the past, farmers of the 

villages have handed over their lands to government on lease 

for Hindustan Zinc, which was handed over to Vedanta by the 

government.  Now Vedanta group has to return the lands to 

the farmers, we are not ready to extend lease further. 

HZL is monitoring the  Air , soil 

and water. As on date there is no 

contamination of pollutant 

recorded due to the mitigation 

measures in place. 

 

Land issue raised is related with 

other mine of Hindustan Zinc 

Limited, i.e. Rajpura Dariba (RD) 

Mine for which mining lease, ML 

No. 166/2008, Area -1142.20 ha is 

valid till 29.05.2030. 

 

16 Shri Roshanlal 

Tukalia, Village-

Relmagra  

 

Relmagra is a peaceful village, but when the people of this 

village awake, it will not take much time to revolutionary 

movement. HZL management has to think itself on its own, 

about their contribution to the local people till date and what 

should be done in the future. Management has to release 

advertisement for filling the vacant posts in the company and 

assess the need of local people to what extent employees are 

required and the local unemployed youth should be given 

priority for providing employment. Due to non-releasing the 

advertisement many doubts and ambiguities are rising in the 

local people. If management feels that the local people do not 

have adequate qualifications and experience, the unemployed 

youth of the region should be trained in different trades as per 

the necessity of the company.  Drinking water facilities should 

HZL will provide employment 

opportunities to people of the 

region as per the requirement, 

eligibility and policy of the 

company. 

 

HZL has setup “Hindustan Zinc 

Mining Academy” to train ITI pass-

outs in Jumbo Drill Operations and 

in Winding Engine Operations, 

Banks-men and Bellman 

Operations to train youth in mining 

sector and increase employability. 

 

 



Environmental Impact Assessment Study for the Expansion of Sindesar Khurd Lead-Zinc underground Mine from 4.5 Million TPA to 6.0 
Million TPA Ore Production (ROM basis) and Beneficiation from 5.0 Million TPA to 6.5 Million TPA, located at Sindesar Khurd Village, 
Relmagra Tehsil, Rajsamand District, Rajasthan (ML No.07/95) 

Chapter-7   

Additional Studies 
 

  

VIMTA Labs Limited, Hyderabad                                                                                          C7-13 

Sr. 
No. 

Name Query/Concerns Raised/ Action plan Budget & 
Time Frame 

be provided to the people residing 10 km radius of the mining 

area. Management is not ready to meet or talk to the 

unemployed youth who approach them for employment and 

their voice is suppressed with the help of police 

administration. When the management representatives are 

not even ready to talk to the youth at their main gate, how 

can one expect the employment or development of the region. 

Management has to build a modern facility hospital in the 

region, by which employees of the company along with the 

local people will be benefitted 

To provide additional support for 

local youth, step up programme is 

organized at our training centers 

so that local youth can perform 

better in JDO/WDO exams and 

local unemployment issue can be 

addressed to certain extent. 

 

17 Shri Sushil Paliwal, 

Village-Sindesar 

There are no drainage, no roads and no electricity in our 

village. Management has not done anything for the 

development of the region. Whereas Sindesar village should at 

least be developed as a model village. In the past also public 

hearing was held, but later not even a single tree is planted in 

the region. Off course, boards are displayed here for 

protection of trees and animals but no steps are being taken 

for safeguarding them. The solid waste released from the 

company should be dumped at a suitable place.  There should 

be an office at the main gate of the company which will be 

helpful for the unemployed youth of the region to consult and 

approach the company for their employment and the 

unemployed youth should be heard properly and they will be 

given satisfactory reply. Electricity generation also takes place 

in the plant here and that electricity is provided to village-

Madadi and we are not getting that electricity.  District 

administration and HZL should take up the developmental 

works in the region instead of creating the problems and 

disputes among the villages and they should win the hearts of 

the people of the region 

CSR projects are in place covering 

Health & Hygiene, Education, Skill 

development & Self-Employment, 

Drinking water, Sports, 

Infrastructure, Agriculture & 

Animal Husbandry and 

Environment Management etc. for 

development of nearby villages. 

 

Phase wise plantation has been 

done in mine area as well as in 

nearby villages and also planned in 

future. 

 

Priority in recruitment to local 

villagers is being ensured. 

 

 

 

18 Shri Bhagawan  HZL is doing developmental works in the region, but the Noted.  



Environmental Impact Assessment Study for the Expansion of Sindesar Khurd Lead-Zinc underground Mine from 4.5 Million TPA to 6.0 
Million TPA Ore Production (ROM basis) and Beneficiation from 5.0 Million TPA to 6.5 Million TPA, located at Sindesar Khurd Village, 
Relmagra Tehsil, Rajsamand District, Rajasthan (ML No.07/95) 

Chapter-7   

Additional Studies 
 

  

VIMTA Labs Limited, Hyderabad                                                                                          C7-14 

Sr. 
No. 

Name Query/Concerns Raised/ Action plan Budget & 
Time Frame 

Sukhwal, 

Spokesperson, 

Village – Kabra 

Development Front 

developmental works are not taking place in tune with the 

increasing their production capacity. He said further that 

Binani Cement has established Bits Pilani, HZL also should 

establish a good and modern Technical College in the region 

by which local people will get more employment opportunities. 

Apart from this, Management of HZL should also construct a 

good hospital. Many unemployed youth people are idle in the 

region and they are not getting employment. As the manner in 

which Zawar Mines Management has established a football 

academy, HZL management should also establish a volleyball 

academy in the village-Dariba. 

 

 

19 Shri Badrilal Jat, 

Village-Sindesar 

Khurd 

Unemployed youth whether they are trained or untrained, 

should be provided suitable employment so that unhappiness 

of the local people can be avoided.  More focus / attention 

should be given for protection of environment, more and more 

trees and plants should be planted and those who want to 

plant trees on their own should be provided amount as 

incentive. Management should fix a time to meet the local 

people on regular basis.  Management should win the hearts 

of local people by discussing with them freely and open 

minded, If the people of the region get the employment 

adequately, the aggressiveness (Gundagardi) of the region will 

end itself. Thus, Management should give attention towards 

this first 

Priority in recruitment to local 

villagers is being ensured as per 

skill and requirement. 

 

20 Shri Sohanlal Gadari, 

Village- Amarpura 

We don’t know the people from where they come and get 

employment and jobs in the company, but the unemployed 

youth of the region are wandering here and there.  Hence, I 

request HZL to provide employment to the unemployed youth 

within 40km radius of mining area on priority basis and 

environmental pollution should be reduced. 

Priority in recruitment to local 

villagers is being ensured as per 

skill and requirement. 

 

Management is committed to 

mitigate environmental impacts, 

due to this project, as per 
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Environmental Management Plan 

(EMP) in the EIA report. 

21 Shri Bherulal 

Kshautriya , 

Advocate, Village – 

Sindesar Khurd 

 

HZL Location head Shri Meena stated in his speech about the 

establishment of Nandghar, ITI coaching centre, in the region 

along with other developmental works to the tune of Rs.50 

Crore, it will be a great achievement for the region. I feel that 

unemployed youth and people of the region are having 

prejudice about not getting of the employment in HZL which is 

not correct.  People should work with their knowledge and 

commonsense for the development of the region. In my 

opinion, if the village is shifted elsewhere, there should not be 

any objection for that.  If it happens, concerned villagers 

should be paid grant / compensation as per the act of the 

government. 

Noted. 

 

Village shifting shall be done as per 

the statutory requirement. Apart 

from that, all the basic facilities will 

be provided and the same will be 

developed as a model village. 

 

 

22 President, Village-

Anoppura, Dist – 

Chittourgarh 

 HZL should put efforts to develop the district of Chittourgarh 

as well as the development of villages in Rajsamand. 

Noted.  

23 Shri Ramlal Jat, 

Village-Rajpura 

 CSR Department of HZL should do developmental works in 

the region with full awareness. Before taking up CSR activities 

department should survey the villages and find out / identify 

the developmental works required to be taken up in the region 

as per the priority. Though employment was provided to the 

people of this region by HZL, but if any poor family is deprived 

off from providing employment, they should also be provided 

employment on priority. It is a fact that upon establishment of 

any industry, the environment of the region will be disturbed 

and there will be imbalance in the environment. At the same 

time CSR allocated funds of 2% should be spent only in the 

development if affected villages instead of spending this fund 

for development of other villages. Company should plant more 

CSR projects are in place covering 

Health & Hygiene, Education, Skill 

development & Self-Employment, 

Drinking water, Sports, 

Infrastructure, Agriculture & 

Animal Husbandry and 

Environment Management etc. for 

development of nearby villages. 

 

Management is committed to 

mitigate environmental impacts, 

due to this project, as per 

Environmental Management Plan 
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and more trees which give fruits and shelter / shadow in the 

region.  Similarly old machines should be replaced with 

modern and new machines of advanced technology to control 

sound pollution.  If the land and crop of the farmers is affected 

by polluted water discharges form mining activities, they 

should be paid proper compensation.  HZL management 

should also provide wire fencing in the fields of farmers within 

10km radius of mine area so that the crops can be safe 

guarded from wild animals. HZL should establish super 

specialty hospital, College, Training Institutions as done by 

M/s. R.K.Marbles.  Royalty amount of HZL is deposited with 

district administration, which should be used on time and for 

the right purpose, HZL also should follow up with district 

administration to ensure the same.  Committees consisting of 

5-7 members in each village located within 8-10km radius of 

mining area and the management should conduct meetings 

with those committees time to time and identify the 

developmental works to be taken in that region and get them 

done on priority basis, so that people of the region should not 

express any unhappiness towards HZL.  The unemployed 

youth of the region should be provided employment as per 

their qualifications. Outsiders (specially Chinese) should not be 

provided employment either direct or indirect employment 

(EMP) in the EIA report. 

24 Shri Mukesh Purohit, 

Village-Sindesar 

Khurd 

 

here are cracks in few houses due to blasting in the mines of 

HZL, It was told that unemployed youth will be provided 

employment within 4 months, but till now they are roaming 

idle in the region. Management is not giving correct 

information to the youth people of the region.  First 

unemployment of the region/ villages should be avoided and 

then only this hill should be excavated.  Outsiders are 

provided employment without interview whereas local people 

Blasting study is being carried out 

quarterly by CIMFR. Vibrations due 

to blasting are being kept under 

permissible limits prescribed by 

DGMS. 

 

Priority in recruitment to local 

villagers is being ensured as per 
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Sr. 
No. 

Name Query/Concerns Raised/ Action plan Budget & 
Time Frame 

are interviewed and confused / denied for providing the jobs. eligibility, requirement and 

company policy. 

25 Shri Laxmilal Suthar, 

Village – Mataji ka 

Kheda 

Who so ever before me expressed their views here, everybody 

present here support and accept their views. People of the 

region are suffering from the environmental pollution and 

polluted water due to Hindustan Zinc. 

HZL is taking utmost care to 

control any type of pollution in the 

area. Regular studies are being 

done for air, water, soil etc. 

environment. 

 

26 Shri Amar Singh 

Bundela, Siva Sena 

Divisional Chief 

Our party members will agitate and express their opposition 

until then HZL provide the employment to local people and 

solve the main problems of the region in the same ration that 

they are expanding their production capacity. 

Priority in recruitment to local 

villagers is being ensured. 

 

27 Shri Abhishek 

Chaudhary, Village 

Panchayat-Kotadi 

 

Our main issue is about employment. HZL should provide 

employment to more and more people of the region. They 

may also take the help of village panchayats to identify who is 

in first need of employment. There is also the problem of 

drinking water in the villages, for which HZL should provide 

RO plants and provide drinking water by laying pipeline 

Whenever there is an opportunity 

preference will be given to local 

villagers. 

 

Installation of RO Plant of 1 kl/hr 

capacity is under progress at 

village kotdi, which will provide 

potable water to the villagers of 

Kotdi, Naya Dariba and Kantiya 

Khedi. 

Rs. 50 Lakh 

by 2017-18 

28 Shri Balchand 

Menaria, 

Headmaster,  State 

High middle school, 

Kotadi 

 HZL is doing developmental works in our school time to time 

as per our requirement. But company should increase its CSR 

fund for developmental works in tune with increasing the 

production capacity by the company and the same should be 

continued in future also by increasing developmental works. 

Noted.  

29 Shri Ratansingh,  

village panchayat- 

 HZL should publicize full details of employment opportunities 

to be provided to unemployed youth and the type of 

employment to be provided in the proposed expansion of 

HZL will provide employment 

opportunities to local people as per 

the requirement, eligibility and 
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Sr. 
No. 

Name Query/Concerns Raised/ Action plan Budget & 
Time Frame 

Khadvamania 

 

production capacity so that the unemployed youth can obtain 

technical training in the required disciplines in a planned 

manner.  Local unemployed youth should be provided 

employment in the new plant so that unhappiness among the 

local people will not spread across. Royalty amount should be 

spent in the development of village panchayats on priority 

basis. An systematic action plan should be prepared for 

planting trees in the region to avoid environmental pollution 

by conducting meetings with sarpanches of village panchayat 

within the periphery of mine are. One college and hospital for 

the people of Amarpura and Choudhpura should be 

established so that people of the region should get the benefit 

from that. 

policy of the company. 

 

Afforestation program will be 

implemented in consultation with 

local village panchayats/ state 

forest/ PWD department officials in 

the surrounding areas. 

30 Shri Hiralal Prajapat, 

Village-Kotadi 

The waters of wells in the region are polluted due to polluted 

water of Hindustan Zinc. Hence, management should provide 

drinking water for people and animals in the region 

Sampling and analysis of the 

ground water is conducted 

regularly and no such 

contaminants have been found. 

 

Drinking water is provided by HZL 

to nearby villagers (i.e. Dariba, 

MataJi ka Kheda, Rajpura Kheda, 

Sindesar Khurd, etc.) 

 

RO Plants have been installed at 

villages like Mahendutiya, Dariba, 

Kotdi, Pipawas, Sunariya Kheda 

and Gawardi to ensure supply of 

safe potable water to the villagers. 

Further, installation of RO Plant of 

1 kl/hr capacity is under progress 

at village kotdi, with a cost of Rs. 
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Sr. 
No. 

Name Query/Concerns Raised/ Action plan Budget & 
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50 Lakh, which will provide potable 

water to the villagers of Kotdi, 

Naya Dariba and Kantiya Khedi. 

31 Shri Suresh Jat, 

Deputy Chief, 

Panchayat Samiti- 

Relmagra 

 

Local unemployed youth should be provided employment in 

the new plant of HZL so that angriness among the local people 

should not  spread.  More and more plants and trees 

should be planted. The waters of the wells which are spoiled, 

should be tested and necessary steps should be taken for 

controlling the pollution. We don’t have any objection for 

increasing the production capacity by the company, but 

priority should be given to local unemployed people for 

providing employment in the proposed expansion. Thereafter, 

people of Relmagra panchayat samiti should be benefitted. 

Whenever there is an opportunity 

preference will be given to local 

villagers. 

 

32 Shri Kishanlal, 

Advocate, Relmagra 

God has gifted Relmagra land with adequate minerals for 

which we should thank God. Due to this only there are lot of 

developmental works are taken place. Bus Stand of Relmagra 

was constructed with the financial assistance of Hindustan 

Zinc Limited. Apart from this many developmental works are 

being done by the company.  Rooms in many schools of the 

region are being constructed, necessary furniture is made 

available for which HZL administration is also to be lauded. 

Along with all these, College, Hospital and ITI should be 

established in Relmagra by HZL so that Company should get 

name / publicity and also the people of the region will be 

benefitted. 

Noted  
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7.2 Risk Assessment 

 

The mining operations at Sindesar Khurd mine are fairly mechanized. In 

underground mining operations, hazardous situation may arise leading to 

accidents. Risk assessment involves the identification of the various hazards or 

unsafe conditions that exist in the mine and related operations and to take 

precautionary measures to eliminate the risk of accidents. 
 

7.3 Identification of Hazard and Precautionary Measures 

 

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 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 Metalliferrous 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. 

 

• Outbreak of fire; 

• An influx of noxious gases; 

• An eruption of water or inundation; 

• Premature collapse of any part of workings; 

• An accident due to the explosives; 

• A fracture or breakage of any essential part of winding system; 

• Bursting of any equipment at high pressure; 

• Air blast; and 

• Subsidence. 

 

The above causes and preventive measures are discussed below. 

 

7.3.1 Outbreak of Fire 

 

Some precautions and remedial measures proposed to be adopted to prevent 

fires are: 

 

• No inflammable material shall be stored in underground except in fireproof 

containers; 

• To avoid surface fire, all structure with 10 m of shaft, ramp and incline to be 

constructed to incombustible material; 

• Surface workshop, diesel filling station, compressor house and electric sub-

station shall be provided with fire fighting equipments and to be maintained 

regularly; 

• Dry vegetation shall not be allowed within a distance of 15 m from any 

entrance to the mine; 
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• 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 alarm system shall be 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 fire fighting; 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 fire fighting 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. 

 

7.3.2 Influx of Noxious Gases 

 

The following precautionary measures will be adopted. 

 

• Inflammable gas shall be deemed to have been detected when it is indicated 

by the lowered flame of a flame safety lamp or where methane indicators are 

used they indicate one and a quarter per cent or more of inflammable gas; 

• 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; 

• 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; 

• In long drivages or blind workings, a flame safety lamp will be always 

maintained; and 

• Persons will be trained in the use of flame safety lamps. The competent 

person will take steps to remove the gases by improving ventilation. 

 

7.3.3 Irruption of Water/inundation 

 

A water danger plan showing the following features will be maintained as required 

by regulations.  
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(1) The position of the workings below ground; 

(2) Every borehole and shaft (with depth) drive, crosscut, winzes, raise, 

excavation and air passage connected therewith; 

(3) The position of every dyke fault and other geological disturbance, with the 

amount and direction of throw; 

(4) 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; 

(5) 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; 

(6) 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; 

(7) Surface contour lines drawn at vertical intervals shall not exceed five 

meters; and 

(8) The highest flood level of the area. 

 

7.3.4 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 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. 

 

7.3.5 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; 

 

• 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; 
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• 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. 

 

7.3.6 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.  

 

7.3.7 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.  

 

7.3.8 General 

 

• 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; 
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• Only authorized and trained persons will be permitted to operate and maintain 

equipments; and 

 

• Danger signs will be displayed at appropriate locations. 

 

7.4 Use of Sodium Cyanide in Beneficiation Plant 

 

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-7.2. 

 

TABLE-7.2 

PROPERTIES OF SODIUM CYANIDE 

 
Sr. 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 

 

Among various reagent used in the beneficiation plant, NACN is used in froth 

flotation process for depressing sphalarite, pyrite and certain copper sulphide. 

Cyanide salts are widely used in the selective flotation of lead-copper-zinc and 

copper zinc ores. The sodium cyanide renders there substances hydrophilic (water 

avoid) and thus prevents their flotation. 

 

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 cyanide 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 20 g/tonnes of ore treatment. Depending on the quantum of ore 

processed by Sindesar Khurd mine, the monthly consumption of NaCN is 1.2 

tonnes/month. 

 

As part of the expansion, about 5.41 tonnes per month of sodium cyanide would 

be required. 

 

Sodium cyanide salts are transported through rail in mildsteel contains 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 report on HCN emissions in 

Sindesar Khurd mines was prepared by NEERI and details are as follows: 
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7.4.1 Tailing Disposal 

 

The final tailings from beneficiation process are pumped to tailing dam, which is 

situated at about 3.5 km away from plant through pipe lines. In the tailing dam, 

the water gets separated from the tailings and is recycled back to the process.  

 

Present status of Generation of Cyanide Containers and liners: As mentioned 

earlier, a combination of various floatation reagents are used during the ore 

beneficiation process for floatation and suppression of various components of the 

ore. The rote of these reagents is to bring about changes in the surface properties 

of minerals over a wide range. The flotation reagent varies widely. In composition 

and include organic and inorganic compounds, acids and alkaline, salts of various 

compositions, water soluble substances and material which are practically 

insoluble in water. 

 

Among various reagents used by HZL, sodium cyanide (NaCN) is used in froth 

flotation process for depressing sphalerite, pyrite and certain copper sulphide. 

Cyanides salts are widely used in the selective flotation of lead, copper and zinc. 

The sodium cyanide renders these substances hydrophilic (water avid) and thus 

prevents their flotation.  

 

The sodium cyanide used by Sindesar Khurd 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 

10 to 12 containers/Month. The total weight of each drum with accessories (lid, 

gasket, nuts and bolts) ranges from 8.0 to 8.5 Kgs.  

 

7.4.2 Present Status of Management of Cyanide Containers and Liners  

 

The present practice of management of cyanide drum (with accessories) and 

liners involve three major steps. These include i) water rinsing ii) alkaline 

chlorination iii) deformation and disposal. 

 

Water Rinsing  

 

In the first step, the empty containers, HDPE liners, lids, gaskets, circlips, nuts 

and bolts are washed thoroughly with water in a concrete tank. The pH of water is 

7.8 to 8.5. The washing operations are carried out manually by the trained 

workers wearing personal protective equipments. 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.  

 

Alkaline Chlorination  

 

The second step involves alkaline chlorination of cyanide. The traces of cyanide 

remaining in the containers and the accessories after the first step of treatment 

are destroyed during alkaline chlorination. Alkaline chlorination is the most widely 
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used cyanide (inorganic) destruction method. The process normally uses free 

chlorine at high-pH conditions to chemically destroy free cyanide and dissociable 

cyanide complexes, producing reaction products such as chlorides, carbon dioxide 

and nitrogen.  

 

During this step, the tank is again filled with water. About 5 to 7% sodium 

hypochlorite is added to the tank and a solution is prepared by manual stirring. 

The washed containers, components and liners are then again immersed 

manually in sodium hypochlorite solution. This operation is carried out to ensure 

destruction of residual cyanide, if any, remaining after stage 1. The containers 

and accessories are immersed in the hypochlorite solution for 2-3 hrs. The pH of 

the solution is maintained at 9.5 to 10. The hypochlorite ions react with cyanide 

and convert it to carbon dioxide and nitrogen gas.  

 

After completion of decontamination process, entire hypochlorite solution is 

drained out and pumped back to thickener from where it is pumped to mill 

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.  

 

Deformation and Disposal  

 

In the third stage, 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 at a hazardous wastes treatment storage and 

disposal facility (TSDF) being. 

 

Monitoring of HCN Emissions during Decontamination Process  

 

As apprehended by HZL, the monitoring of HCN emissions were carried out by 

NEERI team during the process of decontamination of empty cyanide containers 

and liners. During the monitoring studies, the air emissions at the surface of 

decontamination tank were captured through a vacuum pump and bubbled 

through a series of midget impingers containing 1 N sodium hydroxide solution.  

 

During each measurement about 30 liter (@ 2LPM for 15 min) of air was sampled. 

After the required quantity of air was sampled for each measurement, the midget 

Impingers were disconnected and the NaOH solution was transferred to conical 

flasks for analysis. The air samples were taken at various stages of 

decontamination process. The cyanide in the NaOH solution was analyzed by 

titration using silver nitrate as titrant and p-dimethyl amino benzalrhodamine as 

indicator (Standard Methods for the Examination of Waters and Wastewater, 

APHA-AWWA-WEF; 2Oth Edition, Washington DC, 1998}. 

 

It may be observed from Table-7.2 that none of the air samples indicated 

presence of HCN. This could possibly be due to very high solubility of sodium 

cyanide in water. Moreover, all the decontamination operations are carried at 

room temperatures, and at alkaline pH, which inhibits the release of HCN to 

vapour phase.  
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7.4.3 Observation, Conclusions and Recommendations 

 

a) Based on the detailed reconnaissance survey and the data/information 

collected by the NEERI team, it was observed that present quantum of generation 

of empty cyanide containers and drum liners (10-12 drum/ month) is not 

significant.  

 

b) The present practice of management of empty cyanide containers and drum 

liners involve water rinsing for recovering the cyanide followed by alkaline 

chlorination to destroy the traces of cyanide remaining, if any.  

 

c) In order to evaluate most appropriate technology for treatment of empty 

cyanide containers and container liners at Sindesar Khurd Mine. A detailed 

literature review was carried out with respect to various cyanide treatment 

processes. Based on this review, it was observed that cyanide treatment 

processes are classified as either a destruction based processes or a recovery 

based process. In a destruction process, either chemical or biological reactions 

are utilized to convert cyanide into another less toxic compounds. Recovery 

processes utilize a recycling approach in which cyanide is removed from the 

solution or slurry and then re-used in a metallurgical circuit.  

 

d) There are several treatment processes that are well proven for wastes with low 

levels of cyanide. These include SO2, air, Hydrogen Peroxide, Caro's Acid, Alkaline 

Chlorination, Iron Precipitation, Activated Carbon, Biological, Cyanide Recovery, 

Reverse Osmosis, and Natural Attenuation (Natural Degradation). The treatment 

method adopted at Sindesar Khurd Mine, is therefore, a combination of cyanide 

recovery (water rinsing) and cyanide destruction process (alkaline chlorination).  

 

e) Among various treatment options available for destruction of cyanide, the 

alkaline chlorination is a well proven and most widely practiced method for 

treatment of cyanide. The process normally uses gaseous or liquid chlorine at 

high-pH conditions to chemically destroy free cyanide and dissociable cyanide 

complexes producing reaction products such as chlorides, carbonates and 

hydroxides.  

 

ii) The existing tank of 9 m3 capacity may be divided in two chambers of equal 

capacity by providing a partition. The first chamber may be used for the water 

rinsing operation and the second chamber may be used for the alkaline 

chlorination. The reduction in the capacity of the existing tank will ensure better 

control of various parameters (viz. pH, free chlorine) during the decontamination 

process. This will also help in reducing the sodium hypochlorite consumption thus 

making the process more economical.  

 

iii) In order to improve the mixing of chlorine ion with cyanide and the 

intermediate reaction products, a mechanical agitator as against the existing 

manual agitation may be provided in the above mentioned two chambers. 

 

iv) Since pH and free chlorine concentrations are the two important factors 

responsible for cyanide destruction, these need to be continuously monitored and 
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maintained during the decontamination process so as to ensure proper 

destruction of cyanide.  

 

v) Depending on the concentration of cyanide remaining in the containers and the 

requirement of chlorine for oxidation of various intermediate compounds formed 

during decontamination process, actual requirement of sodium hypochlorite 

should be worked out. 

 

v) In case of any upset conditions during decontamination process and to make 

the process full proof in terms of cyanide emissions, it is recommended to provide 

a movable vent hood that may be positioned over the rinsing and chlorination 

tank for capturing cyanide emissions, if any, due to upset conditions. The exhaust 

from the hood may be scrubbed with caustic solution for capturing cyanide 

emissions if, any.  

 

7.5 Disaster Management & Risk Management 

 

A fully operational rescue room equipped with all necessary equipment is being 

maintained at Sindesar Khurd 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 station is also maintained at Sindesar Khurd.  

 

7.5.1 Introduction 

 

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.  

 

7.5.2 Emergency Response Organization 

 

The purpose of the Emergency Response teams at Sindesar Khurd 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. 
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a) 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. 

 

b) Rescue-recovery Committee Room: 

 

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. 

 

c) 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. 
 

d) 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 envelope containing two tokens with a common number but different in 

colors. The list of person receiving the envelope will be recorded. The Red Token 

must be handed over to the Gate Checker before entering the Cage/Mine. The 

Copper Token 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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FIGURE-7.3 

EMERGENCY ORGANISATION CHART 
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e) 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). 

 

7.5.3 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 
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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. Through mechanical ventilation. When a mine is ventilated, 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. 

 

7.5.4 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 AGM(Mines), 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 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: 

 

 

Sr. No Name Function Designation Mobile No 

1 Sh. K.C.Meena  SitePresident Chairman 8003833320 

2 Sh. Rajeev Bora Agent Member Secretary 9799099771 

3 Sh. S.K. Sharma Mine Manager Member 8003097074 

4 Sh. H.P.Kalawat HSE/VTC Member  9829119260 

5 Sh. D. K. Yadav Engineering Head Member 8003699466 

6 Sh. Joydeep Chandra Mill Head Member 9001294929 

7 Sh. Ram Murari Tech. Head Member 9799490163 

8 Sh. Sanjay Khator RD Mine(Agent) Member 9001294941 

9 Sh. Kalu Ram Jat Central Store Member 9929098163 

10 Sh. Anand Mahavar Medical Services Member 9001795783 

11 Sh. Deepak  Gakhreja HR Head Member 9568006215 

12 Sh. Sunil Dixit Commercial Head Member 8003994956 

13 Sh. Akhil Soni Security Member 9636632835 

14 Sh. Jyotirmay Sarkar Mill Maintenance member 8003690117 

15 Sh. Arvind Jangid Elect. Maintenance Member 9929103178 
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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. 

 

7.5.5 Roles and function of Emergency Team 
 

7.5.5.1 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: 

o Ensure emergency services called. 

o Direct shutting down and evacuation of other Sidesar Khurd Mines 

areas likely to be affected. 

o Ensure key personnel summoned. 

• To direct all operations at the scene of the incident e.g. 

o Rescue and firefighting operations 

o Search for causalities 

o 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. 

 

7.5.6 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-7.3. 
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TABLE-7.3 

EFFECTS OF EMERGENCY SECENARIO  

 
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/thunderst
orms 

  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 

 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 

Property 
damage 

Persons entrapped 
in mine 

Catastrophic 
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Factors Emergency  
Scenario 

Locations Level-1 
Incident 

Level-2 
Emergency 

Level-3 
Crisis 

crane structure, 
Rupture of 
pipelines in shaft, 
etc 

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/con
veyors 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 

  

 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 Sindesar Khurd 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.  

 

7.5.7 Emergency Response Team 

 

The basic function of the Emergency organization is to save lives and this should 

be the main concern of one and all.  The main features of this organization are as 

follows: 

 

1. 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 

DMC. The RRC will consist of: 

 

• HoD (OD)/In-charge, Mine - Chief Coordinator 
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• Asst. Manager/ Safety Officer 

• Dy. Director (MS) for Sindesar Khurd 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. 

 

2. Rescue-recovery committee room: 

 

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 

 

3. Duties of persons in emergency: 

 

a) HoD (Mine) Phone no: 8003097074 

 

• As soon as the mine manager gets the information of any serious nature, he 

will immediately inform the Agent and Location head (Phone No. ) 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. 

 

b) 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 
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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 

• Separate ambulance to handle underground emergencies  

• Well established first-aid room 

 

c) 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 

 

d) Safety Head: Sindesar Khurd Mine 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. 
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e) CMO I/C Hospital: (Ph. No.9001795783) 

 

• 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. 

 

f) Ventilation officer [Ph.8003296136] 

 

• 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 

• 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. 

 

g) Survey Officer  

 

He shall prepare all relevant plans & sections of they affected areas that shall be 

readily available in sufficient quantities. 

 

h) 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. 
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i) HR Head: (Phone no.9568006215) 

 

• 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. 

 

j) Manager (Stores) I/C Central Stores: (Phone no.9929098163) 

 

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. 

 

k) Canteen In-charge/ Welfare Officer (Ph No: 9001992611) 

 

He will make all necessary arrangements and organisation for the additional food 

supplies to meet out the Emergency. 

 

l) In-charge of Garage (Phone ):8003699466 

 

• He will make the arrangements for availability of transport facility round the 

clock. 

• The Central workshop facility shall be available as per the requirement.  

 

m) 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. 

 

n) Security In Charge (9636632835) 

 

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. 
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• 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. 

 

7.5.8 Training of Persons 

 

All the rescue and fire-fighting teams must be properly trained to carry out their 

duties in an Emergency. Practice drills shall be carried out once in every six 

months to ensure that persons are fully conversant with their duties and can 

carry them out efficiently when the need arises. A record of all such drills and 

meetings will be maintained. 

 

Training must also include classroom training as well as hands-on through 

electronic media 

 

7.5.9 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). 

 

7.5.10 Proposed Action to be taken in Different Cases 

   

7.5.10.1 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 

fire fighting crew, Hospital, Emergency vehicle may be used for informing the 

members. 
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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 Sindesar Khurd Mines for this a register may be 

maintained at the main gate to mark the absence of the crew members who has 

left Sindesar Khurd Mines. 

 

The leave application of these persons may be granted by a regulatory body i.e. 

DC or IC. 

 

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 fire fighting. 

 

7.5.10.2 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. 

 

7.5.10.3 In Case of Air Blast 

 

Each person shall follow the instruction given in the action plan already in force in 

the mine. 

 

7.5.10.4 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. 

 

 

 



Environmental Impact Assessment Study for the Expansion of Sindesar Khurd Lead-Zinc 
underground Mine from 4.5 Million TPA to 6.0 Million TPA Ore Production (ROM basis) and 
Beneficiation from 5.0 Million TPA to 6.5 Million TPA, located at Sindesar Khurd Village, 
Relmagra Tehsil, Rajsamand District, Rajasthan (ML No.07/95) 

Chapter-7   

Additional Studies 
 

  

VIMTA Labs Limited, Hyderabad                                 C7-42 

7.5.10.5 Refuge Chambers 

 

"In case of emergency situations like fire, rock fall and blockage of escape routes 

among others in the underground mines, refuge chambers, constructed with a 

robust 6mm steel plate, provide a place of safe refuge with fresh air to the 

employees” 
 

 

"Employees in the mines can immediately take refuge in the refuge chamber, 

which is designed to provide life support system up to 36 hours." 

 

With in-built oxygen supply and carbon-dioxide absorbing system, the refuge 

chambers also offer facilities such as toilets and air-conditioning. 

 

Escape hatch with external access handles are also available to indicate lights or 

strobe and siren in order to alert during emergency situation. 

 

According to HZL, the refuge chambers that are linked to mine power supply 

comprise basic first aid kits, stretchers and eye washes. 
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8.0 PROJECT BENEFITS 
 

The proposed project is an expansion of existing Zinc and Lead underground 

mines and beneficiation plant. The existing project has already created far 

reaching socio-economic benefits for surrounding area. The proposed expansion 

project will bring in an investment to the tune of INR 1051 crores. 
 

Besides meeting the Company’s requirement of its own downstream plants, the 

mining and processing of both these minerals (Lead and Zinc) are vital for the 

development of our country at large. 
 

8.1 Employment Potential 
 

The impact of mining on the economic aspects can be clearly observed. The 

proposed expansion will provide employment to persons of different skills and 

trades. Contractual workers will increase in coming years when we enhance 

higher meters of mine development & other activities at Mines. The employment 

potential will ameliorate economic conditions of these families directly and 

provide employment to many other families indirectly who are involved in 

business and service oriented activities.  
 

The employment of local people in primary and secondary sectors of project shall 

upgrade the prosperity of the region. This will in-turn improve the socio-economic 

conditions of the area.  
 

The proposed expansion project would generate direct and indirect employment, 

improve the social and economic environment in the vicinity and also meets the raw 

material requirements of the expanded capacities of the company’s existing 

smelters.  Project would also contribute to meet the global Zinc demand and 

Make in India vision, infrastructure improvement etc. 
 

The proposed underground expansion would immensely influence the economic 

aspect of the society around the project and also the state and the nation through 

increased revenues. About 300 nos (direct and indirect) would get direct or 

indirect employment in the operations and maintenance of the project.  
 

In addition to the direct and indirect employment opportunity, 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 is 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.  
 

All these actions as above has direct economic and social benefits to the people 

by increasing their income and reducing their expenditure towards health, 

education, and interest burden, thus substantially improving their economic 

aspects. 
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With the proposed expansion, all these activities will be further strengthened by 

appropriately increasing the fund allocation 3.0% of total project cost and 

widening the coverage and area of focus for socio-economic development.  

 

8.2 Infrastructure 

 

The Mining project and its associated activities require development of basic 

infrastructure such as road, water supply, electricity, housing, health care etc. for 

an uninterrupted production and processing. These developments will provide 

opportunities for getting similar infrastructure in surrounding villages of the 

Project area.  The existing project has developed many infrastructures facilities 

and the proposed expansion will provide more opportunities to further improve 

the already develop infrastructure facilities. Some of the important infrastructure 

development already in place in the Project surrounding area includes: 

 

• Widening and Up gradation of major connectivity roads; 
• Village road up gradation;  
• Construction of community, primary health centres; 
• Provision of solar power lightings for Street lights; 
• Development of training centres for unemployed youth and women’s; 
• Construction of sanitation facilities. 
• Dirking water facilities  
• Skill development trainings 
• Women empowerment 
• Mobile health units 
• Infrastructure development 
• Agriculture and Animal Husbandry  
 

8.3 National Economic Development 

 

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%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. 

 

8.4 Land value appreciation 
 

The infrastructure development related to the proposed project is likely to cause 

appreciation of land prices in the nearby areas. Locals with land holdings in 

neighbouring areas are likely to benefit economically. 

 

8.5 Awards/ Recognition 

 

� Prestigious FIMI award 2006-07 for social awareness to RD Mines which is 

complying in SK mine  CSR activities  

� State Level Prestigious Bhamashah Award 2008 in the Field of           

promotion of Education in Rajsamand Distt. 

� Recognition of our CSR activities on Independence Day by Honble’ State 

Minister of Water Resources GoR. 
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Bhamashah Award under Education 

Initiatives 

ABP News Award for Best CSR Global 

Practices 

  

Energy Conservation for SK Mine FIMI Social Awareness Award SK Mine 

  

IBM - 5 Star Rating Shield FIMI - NMDC Social Awareness Award 

 

FIGURE-8.1 

AWARDS & ACCOLADES 



Environmental Impact Assessment Study for the Expansion of Sindesar Khurd Lead-Zinc 
underground Mine from 4.5 Million TPA to 6.0 Million TPA Ore Production (ROM basis) and 
Beneficiation from 5.0 Million TPA to 6.5 Million TPA, located at Sindesar Khurd Village, 
Relmagra Tehsil, Rajsamand District, Rajasthan (ML No.07/95) 

Chapter-8   

Project Benefits 
 

  

VIMTA Labs Limited, Hyderabad                                                                                    C8-4 

8.6 Enterprise Social Commitment  

 

As per TOR point number 44 details of action plan with financial and physical 

breakup (2.5% of the total cost of the project) to be earmarked towards the 

Enterprise Social Commitment (ESC) based on local needs. The project proponent 

kept 4.7 % of the total cost of the project based on local needs is given in Table-

8.1. The R&R form-I submitted to District Collector is given Annexure-XII. 

 

TABLE -8.1 

ENTERPRISE SOCIAL COMMITMENT PLAN FOR THREE YEARS 

 

Sr. 

No. 

Main Area Developmental Program Proposed 

Budget        

(Rs. in 

Lakhs) 

1 Health and Hygiene Free medical check-up in the Zinc 

Hospital/ Medical Camps 732 

2  Education Khushi Project, Nandghar Project, 

ShikshaSambhal program, Bal Chetna 

Centre, Support for Education and 

School Development. 

2029 

3 Skill Development & 

Self Employment 

Hindustan Zinc Mining Academy, 

Women Empowerment program 

“Sakhi”. 
894 

4 Drinking Water and 

Sports 

Drinking water Supply, Zinc Football 

Academy, Rural Sports. 
264 

5 Basic Infrastructure Development of basic infrastructure 

in Rural areas. 
746 

6 Agriculture and Animal 

Husbandry 

“Samadhan”- Agriculture and Animal 

husbandry development. 
260 

7 Environment 

Protection and Others 

Plantation and Others. 
99 

  Total 5024 
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9.0 ADMINISTRATIVE ASPECTS 

 

9.1 Institutional Arrangements for Environment Protection and Conservation  

 

HZL, Sindesar Khurd mines is being operational since more than decades and 

supervised and controlled by unit head supported by mines manager and  

adequate team of technically and statutorily qualified personnel as well as the 

operating staff of skilled, semi skilled, unskilled and other categories.  

 

Currently, the Unit Head is the overall in charge of the Sindesar Khurd  Mine and 

a Statutory Mine Manager recruited under Mines Regulation 1963 and Mineral 

Conservation & Development Rules 1988 for supervision and control of the Mine 

is reporting to the unit head. 

 

Environment Management Cell headed by an experienced Manager (Environment) 

who directly reports to unit Head regarding all environmental concerns. EMC also   

coordinate with department heads for ensuring implementation & monitoring of 

the proposed mitigative measures & with Project Head about project related 

requirements and developments. Corporate HSE head and site president bring the 

concern and development in the knowledge of CEO and Whole Time directors. 

Organizational structure of environment management cell is given in Figure-9.1. 

 

The same cell will supervise the monitoring of environmental pollution levels viz. 

ambient air quality, water and effluent quality, noise level etc. for the expansion 

underground project EMC will also co-ordinate for green belt development etc. 

 

HZL is one of the company in India who has taken initiative to reduce the carbon 

foot print of their plants and operations by adopting environment friendly 

technologies, business practices and innovations. The Health Safety and 

Environmental Policy of Corporate, Environmental Policy of Unit, Energy and 

Climate Change Management Policy, Biodiversity Policy and Water Management 

Policy of HZL duly signed by Chief Executive Officer is shown in Figure-9.2 to 

Figure-9.6. 

 

9.2  Mechanism for addressing Environmental Issues 

 

Sindesar Khurd of Mines of Hindustan Zinc Limited is certified for Quality 

Management Services (ISO 9001:2008), Environment Management System (ISO 

14001:2004), Occupational Health and Safety (OHSAS 18001:2007) and energy 

50001:2011. The Management Representative (MR) of the certification system  is 

an experienced manager with due authority to implement and drive an  

Integrated Management Systems  (IMS). The system has a well laid documented 

procedure for all environmental aspect, Impacts and suitable mitigation 

measures. 

 

The company has three level monitoring mechanism for addressing environmental 

concerns at unit level, HZL corporate level and Vedanta group company level. 

Depending on the scale and nature of the issue, the concern is escalated to 

different level right upto the Board of the company and also the shareholders of 

the company in the general body meetings. 
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The compliances to Environment Clearance and all environmental licenses are 

reviewed and monitored regularly and reports are submitted to the respective 

regulatory authorities at every manufacturing location and mine, by a dedicated 

environmental professional, who reports directly to the Unit Head. The 

compliance is periodically reviewed and audited by Corporate Environment 

Department, which reports to the top management of the company. A Corporate 

Sustainability Committee, chaired by the CEO of the company, oversees all 

sustainability issues including Environment, Safety and Health and also reviewing 

any policy matters. 

 

Any non-compliances/show cause/notices received from regulatory authority or 

any stakeholder is addressed jointly by the unit and corporate environment 

department. Such issues are also reported to the top management every month. 

Further, all show cause, complaint letters and notices from any stakeholder, along 

with the action taken report is submitted to the Board of Directors of the 

company every quarterly. All major concerns are reported to the stakeholders 

through the annual general body meetings of the company. 
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FIGURE-9.1 

ORGANIZATIONAL STRUCTURE OF ENVIRONMENT MANAGEMENT 
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FIGURE-9.2 

ENVIRONMENTAL POLICY  (UNIT) 
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FIGURE-9.3 

HEALTH SAFETY AND ENVIRONMENTAL POLICY  (CORPORATE) 
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FIGURE-9.4 

ENERGYA AND CLIMATE CHANGE MANAGEMENT POLICY 
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FIGURE-9.5 

BIODIVERSITY POLICY 
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FIGURE-9.6 

WATER MANAGEMENT POLICY  
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9.3 Budgetary Allocation for Environmental Protection 
 

Estimated cost of the mining project is about Rs. 1051 Crores. The cost proposed 

for environment protection measures will be about Rs. 100 Crores with a 

recurring cost of about Rs. 12 crores.  The cost towards environmental protection 

measures is shown in Table-9.1. 

TABLE-9.1 

COST TOWARDS ENVIRONMENT PROTECTION MEASURES 

 

Particulars 
Approved Proposed 
Cost in cr. Cost in cr. 

Capital Recurring Capital Recurring 
Excavation & installation of Dust 

control/suppression systems for 

crushers & cement silos 
5 2 1 0.2 

Tailing Dam management (height 

raising, HDPE lining on side wall, 

pumping system and water recycle line) 
61.5 0 60 5 

Tailing thickener 5 5 1 0.2 
Surface water sprinkler 1 0.1 1 0.2 

Mechanical road sweeper 1 0.1 1 0.2 
Ventilation System 80 4.8 27 4.8 

Rainwater harvesting 1 0.2 1 0.2 
Plantation/Green belt development and 

drip irrigation system 1 0.5 2 0.6 

Different Environmental Monitoring 

equipment 1 5.1 1 0.2 

Automation in Environment Monitoring 

& Safety 17   2 0 

Construction of Garland drain and silt 

settling tank and recycle system for 

waste dump management 
1 0.1 1 0.1 

Schedule-I fauna conservation plan cost 2 0.4 0 0 
Installation of Sewage treatment plant 

and Oil grease trap system 3 0.5 1 0.2 

Water hydrant system 1 0.1 1 0.1 
Water tanker with pumps 3 0.1 0 0 
Grand Total (Rs. in cr.) 183.5 19 100 12 
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10.0 SUMMARY & CONCLUSIONS 

 

10.1 Introduction 

 

Hindustan Zinc Limited (HZL) intends to enhance Lead and Zinc ore production 

and beneficiation capacities from the Expansion of Sindesar Khurd mine from 4.5 

million TPA to 6.0 million TPA Ore Production (ROM basis) and Beneficiation from 

5.0 million TPA to 6.5 million TPA, located at Sindesar Khurd Village, Relmagra 

Tehsil, Rajamand District, Rajasthan. 

 

As per Environment Impact Assessment (EIA) notification dated 14th September 

2006, the proposed expansion project falls under ‘Category A’ and requires public 

consultation to be conducted before approaching Ministry of Environment, Forest 

and Climate Change, New Delhi for Environmental Clearance (EC).  

 

The EIA report has been prepared based on the Terms of Reference (TOR) 

approved by MoEF&CC and on primary data collected during 1st March 2017–31st 

May 2017 representing pre-monsoon season, 2017.  

 

10.2 Environmental Setting 

 

The study area covers 10 km radius around the proposed mine lease area. The 

environmental setting of the proposed expansion mine site is as follows: 

 

� The proposed expansion mine lease area Latitude and Longitude values  

 
A-24°59’ 32.470”N,   74° 08’23.22” E 
B-25°00’ 58.980”N,  74° 08’25.28” E 
C-25°00’ 51.570”N,  74° 08’51.03” E 
G-25°00’ 23.940”N, 74° 08’51.27” E 
H-25°00’ 20.940”N,  74° 08’59.51” E 
I-25°00’ 01.470”N,  74° 09’00.77” E 
J-25°00’ 01.000”N,  74° 08’48.29” E 
K-24°59’ 27.350”N,  74° 08’42.02” E 

 

� The mine is approachable from Rajpura Dariba by nearest airport, Dabok 

(Udaipur) at (47.0 km, SSW) and nearest railway station is Fathenagar about 

(19.4 km, SSW) on Chittorgarh-Udaipur broad gauge railway line and 4 Lane 

State Highway (SH-9). 

 

� Banas river is (4.4 Km, N),  Site elevation is about 510-546 m above MSL; 

 

� Present land use is industrial activity; 
 

� There are no ecological sensitive areas/ protected areas as per Wild Life 

Protection Act 1972 within 10 km radius. 

 

The study area map is shown in Figure-10.1. 
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FIGURE-10.1 

STUDY AREA MAP OF 10 KM RADIUS 
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10.3 Project Description 
 

The present capacity is 4.5 million TPA of ore production. The proposed 

enhancement is intended for raising ore production capacity from 4.5 million TPA 

to 6 .0 million TPA and Beneficiation from 5.0 million TPA to 6.5 million TPA. The 

present Blast Hole Stoping method is proposed to be continued with its variants 

for raising the ore production capacity. 

 

10.3.1 Salient Features of Lead Zinc Ore Mine 

 

The salient features of Lead Zinc ore mine are given below in Table-10.1.  

 

TABLE-10.1 

SALIENT FEATURES OF LEAD ZINC ORE MINE 

  
Sr. No. Description Existing Proposed 

1 Mine lease  No., Area & 

Validity  

ML-7/95, 199.84 ha, 

valid till 19.03.2049 

ML-7/95, 199.84 ha, valid 

till 19.03.2049 

2 Reserves & Resources  106.88 million tons 

4.52 % Zn, 2.70% 

Pb (As on 

01.04.2016) 

122.79 million tons 

3.99 % Zn, 2.36% Pb ( As 

on 01.04.2017) 

3 Capacity –Mining 4.5 million TPA 6.0 million TPA 

4 Capacity- Beneficiation 5.0 million TPA  6.5 million TPA 

5 Mode of Entry Ramp & Shaft 

6 Methods of Mining  Blast hole Stopping with backfilling 

7 Land Requirement 125.52 ha 125.52 ha 

8 Power Requirement 40 MW  46 MW 

9 Power Source  Captive Generation & AVVNL 

10 Water requirement 14000 m3/day 

(STP-Udaipur & 

Matrikundia Dam) 

16000 m3/day 

(STP-Udaipur & 

Matrikundia Dam) 

11 Manpower 1500 1800 

12 Project Cost (Rs.) 2980 1051 Crores 

13 Environment Protection 

Cost (Rs.) 

183.5 100  

 

10.4 Baseline Environmental Status 

 

The baseline data monitoring studies have been carried out for three months 

representing covering Pre-monsoon season 2017 (1st March 2017 to 31st May 

2017). The details are as follows: 

 

10.4.1 Land Use   

 

As per Satellite Imagery, the Built-up Land is 8.5%, Crop Land is about 62.6%, 

Water Body is 6.8% and remaining land is either area waste land. There are no 

wildlife sanctuary, national park and migratory routes of fauna within study area. 
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10.4.2 Soil Quality 

 

For the nine soil sample under consideration the pH ranges between 7.4 to 8.5 

indicating soils are slight to moderately alkaline. The EC of nine soil samples is 

between 83.4 to 386 µs/cm and are below the limits to be called as saline and 

hence the soils are normal for crop growth. The available nitrogen in the nine 

samples as per analysis ranges between 7.8 to 60.6 kg / ha showing low nitrogen 

content for crop growth. The phosphorus content of soil of nine samples ranges 

between 15.8 to 70.3 kg/ha and falls under low to sufficient category for crop 

growth. The Potassium content of nine soil samples ranges between 124.6 to 

191.4 kg/ha and is very low to low for crop growth.  

 

As per analysis of soils data and field observation the land can be classified as 

class III land   i.e.   Good soils on plain to gentle slopes subject to water erosion, 

as per land capability classification (USDA) i.e. good land for sustained 

agriculture. 

 

10.4.3 Meteorology 

 

Temperature ranged from 21.30C to 43.10C and the relative humidity recorded in 

the range of 28.1% to 53.2%. Climate represents dry arid conditions. 

Predominant wind direction is South West with wind speeds ranging from 1-19 

kmph. 

 

10.4.4 Ambient Air Quality 

 

  Eleven ambient air quality monitoring stations were selected in and around 

project site. The minimum and maximum values of PM10 and PM2.5 were observed 

in the range of 33.6 µg/m3 to 105.6 µg/m3 and 21.4 – 47.3 µg/m3 respectively. 

Ambient air quality analysis reveals that these results are well within limits in all 

locations as per National Ambient Air Quality standards.    

 

10.4.5 Water Quality 

 

The baseline water quality status in the region is established by analysing 

samples at 11 locations consisting of eight ground water samples and three 

surface water samples. The ground and surface water samples were analysed and 

found that ground water quality is well within the drinking water quality limits and  

surface water has been found to be suitable for drinking after the conventional 

treatment followed by disinfection.  

 

10.4.6 Noise Levels 

 

The noise monitoring has been conducted for determination of noise levels at eight 

locations in the study area. Noise monitoring results reveal ambient noise levels in 

all the locations are well within the limits as per CPCB Ambient noise standards.  
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10.4.7 Ecological Environment 

 

Primary survey carried-out with respect to flora in the study area revealed about 

41 species of plants, of which 14 species comprise of trees, 5 shrub species and 

22 species of herbs including climbers and grass.  About 24 species of birds, 8 

species of mammals, 4 species of reptiles, 1 species of amphibians and 6 species 

of insects were reported from this region. Among the life-forms recorded herbs 

recorded highest species diversity and density in outer buffer layer compared to 

inner buffer layer. As per records of state forest department and Ministry of 

Environment, Forests and Climate Change, there are no protected areas and also 

wildlife corridors in 10 km radius from mine lease area boundary. 

 

10.4.8 Social Environment 

 

The study area (10-km radius) area has a total population of 91563 according to 

2011 census. Total male population is about 50.26 % and total female population 

is around 49.74%. The average literacy rate 61.46% in the region. 

 

10.5 Anticipated Environmental Impacts 

 

10.5.1 Topography  

 

The proposed expansion is an underground mining operation. The changes in the 

topography and landscape for excavation of mining stopes, storage of 

overburden, storage of ore and construction of buildings for office and 

machineries have already been completed for the present operations. However, 

some excavation for approach, mill expansion and road construction shall be done 

in existing land with some levelling. The existing facilities are adequate for the 

proposed expansion project thus not making perceptible impact on the 

topography and the landscape. 

 

10.5.2 Land Use 

 

The impacts on land use due to the mining activities are limited to the acquired 

leasehold area. Presently in the lease area of 199.8425 ha, 125.5 ha land has 

already been acquired for the proposed expansion would be within the premises 

only. 

 

No land degradation would take place on account of underground mining 

operations.  

 

10.5.3 Solid Waste 

 

The waste coming out of mines is being utilized and also proposed to be utilized for 

height raising, filling of stope voids.  

 

Tailing from Beneficiation Plant 

 

The tailings are impounded separately in a dam. Water contained in the tailing 

slurry is reclaimed from the tailing dam and same is being used in process zero 



Environmental Impact Assessment Study for the Expansion of Sindesar Khurd Lead-Zinc 
underground Mine from 4.5 Million TPA to 6.0 Million TPA Ore Production (ROM basis) and 
Beneficiation from 5.0 Million TPA to 6.5 Million TPA, located at Sindesar Khurd Village, 
Relmagra Tehsil, Rajsamand District, Rajasthan (ML No.07/95) 

Chapter-10   

Summary & Conclusions  
 

  

VIMTA Labs Limited, Hyderabad                                                                                     C10-6 

discharge is maintained at tailing dam. Proper management of tailing disposal not 

only reduces fresh water input to the mill but also protects the environment from 

contamination due to slurry / water. 

 

10.5.4 Air Quality 

 

The emissions from lead and zinc mining activity depend on the intensity of ore 

extraction operations, mode of transportation and processing / beneficiation. 

 

Ore loading activities, waste dumping and vehicular movement are the sources to 

air pollution on the surface. Drilling, blasting and crushing will be confined to 

underground. However, two crushing system in mine have been planned at 

surface. Further, the crushers in beneficiation plant are provided with dust 

extraction/suppressions with outlets connected to stacks which are regularly 

monitored also 3 nos of continuous online monitoring systems (CAAQMS) have 

been installed for regular ambient air quality monitoring.  

 

Excavation of ore by drilling, blasting is carried out underground. 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. 

 

10.5.5 Noise Levels and Ground Vibrations  

 

The main noise generating sources are compressors, crusher house, Ball mills, 

and floatation cells. 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. 

 

The noise levels and vibration induced by blasting are 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 every blasting is monitored for vibration as per the DGMS 

rules and is found well within the permissible limits. 

 

10.5.6 Water Quality  

 

Water from tailing dam is being recycled/ reused for the beneficiation purposes 

and the same will be continued. 
 

An additional 2,000 m3/d of water is required for proposed expansion, in addition 

to approved 14,000 m3/d water requirement for 4.5 MTPA mining & 5.0 MTPA 

Beneficiation capacity. Additional requirement will be met out from Udaipur 

Sewage Treatment Plant & Matrikundia dam. Zero discharge is being maintained. 

Mine dewatering due to intersection will also be consumed in the process. 

 

 

 



Environmental Impact Assessment Study for the Expansion of Sindesar Khurd Lead-Zinc 
underground Mine from 4.5 Million TPA to 6.0 Million TPA Ore Production (ROM basis) and 
Beneficiation from 5.0 Million TPA to 6.5 Million TPA, located at Sindesar Khurd Village, 
Relmagra Tehsil, Rajsamand District, Rajasthan (ML No.07/95) 

Chapter-10   

Summary & Conclusions  
 

  

VIMTA Labs Limited, Hyderabad                                                                                     C10-7 

10.5.7 Flora and Fauna 

 

There are no forest blocks in the study area within 10-km radius from the mine 

lease  boundary. Nor there any sanctuaries or national parks in 10 km radius of 

the mine lease area.  

 

The schedule I species of the study area represented by avian species such as 

Peafowl, Indian Grey Hornbill, White Eye buzzard and Black Shouldered Kite, along 

with Indian monitor lizard, Indian flap shell turtle along with Indian Leopard which 

are listed in the Indian Wildlife (Protected) Act, 1972. 

  

Whereas the rest of remaining fauna in the study area represented by respective 

schedules such as II, III, IV and V of the Indian Wildlife (Protection) Act, 1972. 

 

 Incidentally there is no presence of endangered botanical flora in the study area, as 

 per the records of Botanical Survey of India. 

 

10.6 Environnent Management Plan  

 

10.6.1  Air Pollution Management  

 

Sindesar Khurd mines being underground mine, the source of air pollution is not 

significant. The only possible sources of pollution are due to handling, storage, 

transportation & crushing ore above ground and due to plying of vehicles in the 

mine premises and transportation of concentrate to smelters. Transportation of 

extracted ore from mines to beneficiation plant is through conveyors/trucks. 

Dedicated fleet of trucks are deployed and maintained to ensure minimum impact 

due to vehicular movement. 

 

Presently, ambient air quality monitoring is being carried out five (5) locations 

considering the predominant wind direction and in consultation with RSPCB. Same 

will be continued for the expansion. Online Ambient Air Quality monitoring have 

been installed in 3 locations in core zone for continuous monitoring of PM10, PM2.5, 

SO2, NOX and CO. 

 

10.6.2 Noise Pollution Management 

 

The following control measures are being adopted to keep the ambient noise 

levels well below the limits: 

 

• Majority of mining activities shall be restricted to underground only.  

• Proposed primary crusher will be installed in 1000m depth in underground. 

• Compressors are installed in isolated building. 

• Ventilation fans are provided with dampeners. 

• DG sets having acoustic enclosure will be installed. 

• All vehicles and machineries used have noise emissions within permissible 

limits through regular maintenance. 

• Regular monitoring of noise level of mining & milling equipment. 

• PPEs (Ear plug & Ear Muff) are provided. 
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HZL will adopt the following control measures to obviate/minimize the impact of 

vibration:  

 

• Blast design parameters have been decided based on extensive studies carried 

out by CIMFR who are also involved in validation/ analysis & monitoring on 

regular basis. 

• Regular vibrating monitoring at surface on fixed stations by standard 

seismographs. 

• Determination of predictor equation.  

• Total charge and Maximum Charge per delay (MCPD) for each stope is decided 

based on its location derived from predictor equation. 

• Use of Non electric/electronic detonator. 

• Quality drilling and charge per delay optimized as per design. 

• Ground vibrations are kept within statutory limits. 
 

10.6.3 Water Pollution Management   

 

Water will be required for various mining activities like drilling, vehicle 

maintenance, dust suppression, wet grinding of ore, greenbelt development and 

domestic consumption. Water requirement is 14000 KLD for existing operations. 

Additional requirement will be 2000 KLD making total water requirement after 

capacity enhancement to 16000 KLD. To reduce the fresh water consumption, 

pumped out water from mine sumps shall be recycled and utilized in appropriate 

industrial applications, used in dust suppression and in beneficiation plant. Water 

reclaimed from tailing dam will be re used in process. 

 

10.6.4 Greenbelt Development 

 

Suitable greenbelt has been already developed around the mine site to improve the 

aesthetic of the area to attenuate the noise levels and to reduce the impact of dust 

generated due to vehicular movement and other operations.  

 

10.6.5  Traffic Management 

 

Due to proposed expansion in the Mine & Mill production, traffic will be increased 

marginally. As the road condition is very good as per IRC Guidelines, so post 

expansion will have minimal impact on the current traffic as most of the traffic will 

be restricted between SK mine and Dariba complex and to the tailing dam to some 

extent. 

 

10.6.6 Solid Waste Management 

 

In the proposed expansion of S K Mine, no additional waste will be dumped on the 

surface beyond the already approved waste quantity and no additional waste dump 

is envisaged. The increased waste generated will be disposed off into the 

underground voids and height rising of tailing dam 
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10.7 Environmental Monitoring Programme 

 

Regular environmental monitoring is conducted in and around project area as per 

stipulated guidelines by State Pollution Control Board norms, Central pollution 

Control Board, New Delhi and as per conditions stipulated in environmental 

clearance. An amount of Rs. 100 crores have been allotted for cost towards 

pollution control. 

 

10.8 Risk Assessment and Disaster Management Studies 

 

The mining operations at Sindesar Khurd mines are fairly mechanized. In 

underground mining operations, hazardous situation may arise leading to 

accidents. In the Metalliferrous 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: 

 

• Outbreak of fire; 

• An influx of noxious gases; 

• An erruption of water or inundation; 

• Premature collapse of any part of workings; 

• An accident due to the explosives; 

• A fracture or breakage of any essential part of winding system; 

• Bursting of any equipment at high pressure; and 

• Air blast. 

 

Proper precautions and remedial measures will be taken to prevent the 

occurrence of the above mentioned causes. 

 

10.9 Conclusion 

 

The proposed expansion project will have minimum impacts on the local 

environment, with proper mitigation measures and effective implementation of 

the environment management technologies and measures as suggested in the 

EIA/EMP report and as recommended by MoEF&CC, CPCB and SPCB. The negative 

impacts will be minimized to a great extent by judicious implementation of EMP.  

 

The proposed underground expansion would immensely influence the economic 

aspect of the society around the project and also the state and the nation through 

increased revenues. About 300 nos (direct and indirect) would get direct or 

indirect employment in the operations and maintenance of the project. 

 

In addition to the direct and indirect employment opportunity, 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 is 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 
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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.The project proponent kept 3.0% of the total cost of the project 

based on local needs. 

 

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%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. 

 

This will improve the social and economic environment in the vicinity and also meets 

the raw material requirements of the expanded capacities of the company’s 

existing plants. Besides meeting the Company’s requirement of its own smelters, 

the mining and processing of both these minerals (Lead and Zinc) are vital for the 

development of our country at large. 

 

Thus, in view of considerable benefits from the project, the proposed project is 

beneficial to the region as well as to the nation. 
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11.0 DISCLOSURE OF CONSULTANTS  

 

11.1 Introduction 

  

Vimta Labs Limited is a leading multi-disciplinary testing and research 

laboratory in India. VIMTA provides contract research and testing services in the 

areas of clinical research, pre-clinical (animal) studies, clinical reference lab 

services, environmental impact assessments and analytical testing of a wide 

variety of products. 

 

VIMTA-Environment Division has been in the forefront of its vision to provide 

better environment through guiding and assisting the industry for sustainable 

development. A stalwart in the mission to protect and preserve the natural 

resources on earth for future generations, Vimta offers extensive research and 

consultancy services in the field of Environment. With its rich experience, multi-

disciplinary expertise and with the support of its state-of the-art analytical 

equipment, the services offered by Vimta are wide ranging and encompasses 

entire gamut of environment management and monitoring services. With its 

emphasis on quality services, Vimta, over the years, has evolved itself into a 

single reference point in India for comprehensive environmental services. 

 

11.1.1 Services Offered  
 

Spread over 70,000 sq.ft lush green garden premises at Cherlapally, Hyderabad 

(India), the scientifically designed and meticulously groomed infrastructural 

facility of the Central Laboratory of VIMTA has the most sophisticated 

instruments backed by an excellent team of professionals.  

 

Over 150,000 sq. ft. of world class research laboratory is also under operation at 

Biotech Park-Genome Valley, Hyderabad (India). Having all the facilities under 

one roof is perhaps the only one of its kind in South Asia in the contract testing 

and research sector. 

 

Vimta offers services under the following specializations: 
 

• Environment;  

• Analytical;  

• Clinical Reference Lab;  

• Clinical Research;  

• Preclinical; 

• Molecular Biology; and 

• Research and Development. 

  

The environment division of VIMTA Labs Limited (VLL) has its presence all over 

India and other countries including a strong association with international 

consultants like Japan Bank for International Cooperation (JBIC), Kennametal Inc. 

- USA, Rudal Blanchard – UK, E&E Solutions – Japan, NAPESCO & Kuwait National 

Petroleum Corporation – Kuwait, Marafiq and Haif Consultants – Saudi Arabia and 

others. Vimta Labs Limited has the following credentials: 
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• Recognition by BIS, India; 

• Recognition by Ministry of Environment, Forests and Climate Change, Govt. of 

India and various State Pollution Control Boards (wherever applicable); 

• Recognition by Department of Science & Technology, Govt. of India (NABL); 

• Accreditation by QCI/NABET; (validity up to 19th September 2016); 

• Recognition by Ministry of Defence, Govt. of India; 

• Recognition by APEDA, Ministry of Commerce, Govt. of India; 

• Recognition by Saudi Arabia Standard Organization (SASO), Saudi Arabia; 

• Recognition from NEMC, Tanzania; 

• Accreditation by NCTCF; 

• Certification from Standard Australia; 

• Recognition from ANVISA Brazil; 

• Recognition from USFDA; 

• Quality Assurance Services as per ISO/IEC 17025;  

• Quality Assurance Services as per ICH Guidelines; and 

• Recognition by World Health Organization (WHO). 

 

11.1.2 Quality Systems 
 

The basic fact that environment division and its supporting site laboratories are 

accredited by NABL (IS0-17025) and Ministry of Environment, Forests and 

Climate Change, India and by other international bodies stand testimony to its 

emphasis on Quality Systems. 

 

The details of the personnel’s/Experts involved in the preparation of EIA/EMP report 

are given below: 
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DETAILS OF PERSONNEL INVOLVED IN EIA/EMP STUDY – VIMTA LABS LTD 
 

Sr. No. Name Qualification Position Contribution Experience 

1 Mr. M. Janardhan  M. Tech (Env) Vice President & 
Head  

Co-ordination About 24 years of experience in the field of environmental management and 
environmental engineering 

2 Dr. B. Chandra Sekhar M.Sc., Ph.D Sr. Manager Co-ordination About 14 years of experience in the field of environmental management and modeling  

3 Mr. G. V. Raghava Rao M. Tech (Env) Manager Expert About 15 years of experience in the field of environmental management and 
environmental engineering 

4 Mr. S. Srinivas Goud M.S.W Group Leader Expert About 23 years of experience in the field of social Impact Assessment Studies 

5 Mrs. Bh. Durga Bhavani M.Sc., M. Tech 
(Env) 

Group Leader Expert About 13 years of experience in the field of Environmental Management and 
Environmental Chemistry 

6 Mr. S. Kishore Kumar  M. Tech (Env) Group Leader Expert About 5 years of experience in the field of environment management and engineering 

7 Mr. Rajasekhar T M. Sc (Ecology) Sr. Scientist Expert About 11 years of experience in ecological and biodiversity studies 

8 Mr. M. Raja Manohar  M.Tech  (Env) Env Engineer Expert About 5 years of experience in the field of environment management and engineering 

9 Mr. A Ch. Ramesh Kumar M. Sc Scientist Expert About 12 years of experience in the field of environment monitoring 

10 Mr. Rajeshwar J M. Sc (Geo) Scientist Expert About 7 years of experience in the field of Geology and Hydrogeology 

11 Dr. M. Subba Reddy PhD (Env Chem) Sr. Scientist Expert About 5 years of experience in the field of Environmental Management and 
Environmental Chemistry 

12 Mr. K.V.Suryanarayana M Sc, M.Tech Env Engineer Expert About 15 years of experience in the field of Environmental Management and 
Environmental Chemistry 

13 Mr. P. Rama Krishna M. Tech (Env) Engineer Expert About 3 years of experience in the field of environment management 

14 Mr. Ch. Narendra M.S.W Scientist Expert About 3 year of experience in the field of Social Impact Assessment Studies 

15 Mr. M. Praveen kumar M. Tech (Env) Tr. Engineer Trainee About 2 year of experience in the field of environment management 

16 Mr. J. Sunil kumar M. Tech (Env) Tr. Engineer Trainee About 2 year of experience in the field of environment management 

17 Mr. K S Vishnu Teja M. Tech (Env) Env Engineer Trainee About 2 years of experience in the field of environment management and engineering 

18 Ms. Ashwani  M.S.C Trainee 
Scientist 

Expert About 1 year of experience in the field of Environmental Management and 
Environmental Chemistry 

19 Ms. Olive Eunice M.Tech  Trainee Env 
Engineer 

Expert About 1 year of experience in the field of Environment Management and Engineering 

20 Mr. P. Niranjan Babu B.Com Dy Manager Secretarial 
Support 

About 21 years of experience in the field of environmental monitoring and secretarial 
support 

21 Mr. P. Krishna I.T.I (Civil) Jr. Engineer Cartography About 16 years of experience in the field of environmental management and civil 
drawings 

22 Mr. J. Rama Krishna I.T.I (Civil) Jr. Engineer Cartography About 15 years of experience in the field of environmental management and civil 
drawings 

 






































































































































































































































































































































































































































































































































































































































































































































































