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Pre-Feasibility Report 

1.0 EXECUTIVE SUMMARY 

Shree Cement Ltd. is proposing the amendment in existing Environment 

Clearance of expansion of Limestone Production capacity in Sheopura-

Kesarpura limestone mine (ML Area – 856.8 ha) from 2.0 Million TPA to 4.0 Million 

TPA with respect to mention the existing crushers and no ground water 

intersection, near Villages – Sheopura and Kesarpura, Tehsil – Masuda, District – 

Ajmer (Rajasthan) 

EC was granted on 31/3/2005 on the basis of modified mining scheme approved 

on 4/6/2004 as mentioned in EC letter. In EC only drilling and blasting activities 

are mentioned whereas all submitted documents and modified mining scheme. 

Complete mining activities such as drilling, blasting, hauling, crushing are 

mentioned at page no 33, 34 & 40 of modified mining scheme and page no. 12 

of EIA/EMP report. 

In the EC, ultimate working depth of 81 m bgl and intersection with ground water 

table is mentioned whereas as per the submitted modified mining scheme (ref 

page no. 46) general ground level and ultimate working depth is 500 MRL and 

mining will not touch the ground water table. 

 

TABLE -1: SALIENT FEATURES OF THE PROJECT 

S. 

No

. 

PARTICULARS DETAILS 

1. Nature & Size of the 

Project 

Amendment in existing Environment Clearance of expansion 

of Limestone Production capacity in Sheopura-Kesarpura 

limestone mine (ML Area – 856.8 ha) from 2.0 Million TPA to 4.0 

Million TPA with respect to mention the existing crushers and 

no ground water intersection, near Villages – Sheopura and 

Kesarpura, Tehsil – Masuda, District – Ajmer (Rajasthan) 

2. Category of the 

Project 

As per the EIA Notification dated 14.09.2006 and circular 

dated 06.02.2007, the integrated project falls in Category “A”.  

3. Location  
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S. 

No

. 

PARTICULARS DETAILS 

 

 

 

Village Sheopura & Kesarpura 

Tehsil Masuda 

District Ajmer 

State Rajasthan 

4. Latitude 

& 

Longitude 

Mine  260 01’ 35’’ to 260 05’ 25’’ N  

740 22’ 40’’ to 740 25’ 25” E 

Topo sheet No. 45 J/8 

5. Project Requirement 

Mining Lease Area  Total Lease Area 856.8ha.  

Green Area At the conceptual stage: - 158 ha. 

Power Requirement Power Consumption: 19500 KW/day  

(Source : Captive Power Plant) 

Manpower 

Requirement 
240 Nos. 

6. Climatology 

A.   Temperature 23 ºC  to 43 ºC  

 B.   Relative   Humidity 7 to 60 % 

 

C. Wind Speed 2 to 14 m/sec 

D. Dominant Wind Direction Towards NNW  

C. Rain Fall 

 

395 mm  

7. Project Site Vicinity Details  

Nearest Railway Station Beawar at a distance of ~ 11 km in SE direction 

Nearest National 

Highway/State highway 

NH – 8 at a distance of ~ 6.0 Km in SE direction 

State Highway-.0.5 Km in N direction 

Nearest Town / City  Nearest Town- Masuda at a distance of ~ 10.0 Km in E 

Direction. 

 Nearest City- Beawar at a distance of ~ 11.0 Km in W 

Direction. 

 District Head Quarter- Ajmer at a distance of ~ 65Km in 

NE direction. 

Nearest Airport Jodhpur Airport at a distance of ~ 172 km in W direction 

Nearest River  There is no river 
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S. 

No

. 

PARTICULARS DETAILS 

Reserved/ Protected 

Forest within 10 km 

radius 

List of Reserved and Protected Forests (Open mixed 

jungle & Scrub type) 

S. 

No. 

Name Distance from 

Project Site (in 

Km.) 

Direction from Boundary 

of Project Site 

1. RF ~1.5 SW 

2. PF ~5.5 E 

3. PF ~6.5 E 

4. PF ~8.8 NW 

Ecological Sensitive 

Areas 

No National Park, Biosphere Reserve, Wild Life Sanctuary 

falls within 10 km radius the study area.  

Seismic Zone Zone – II 

 

2.0 INTRODUCTION OF THE PROJECT/ BACKGROUND INFORMATION   

(i) Identification of project and project proponent  

Shree Cement Ltd. is proposing the amendment in existing Environment 

Clearance of expansion of Limestone Production capacity in Sheopura-

Kesarpura limestone mine (ML Area – 856.8 ha) from 2.0 Million TPA to 4.0 Million 

TPA with respect to mention the existing crushers and no ground water 

intersection, near Villages – Sheopura and Kesarpura, Tehsil – Masuda, District – 

Ajmer (Rajasthan). 

Project Proponent 

Shree Cement Limited (SCL) is energy conscious and environment friendly 

business organization, started its journey in the year 1979, and today it is among 

India's leading cement manufacturing companies. Having witnessed an 

exponential growth since last three decades, our endeavour continues to 

expand our capacity in the cement and power sector.  

Cement manufacturing facilities 

Presently, our cement production capacity stands at 27.2 million MTPA. The 

Company’s Cement and Clinker manufacturing facilities are located at Beawar 

& Ras in Rajasthan and Raipur in Chhattisgarh. It has split grinding units at seven 

locations viz. Khushkhera, Suratgarh, Jobner in Rajasthan, Roorkee in 
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Uttarakhand, Aurangabad in Bihar, Bulandshahr in Uttar Pradesh and Panipat in 

Haryana.  

Power Generation Facilities 

SCL is active in power generation with power generation capacity of 612 MW, 

including 111 MW of WHR based power plants(Largest in world, after China). 

Power generated from captive power plants is primarily utilized in its own 

cement plants and excess is sold to the govt., discoms, etc. 

Products 

The Company pursues with multi-brand portfolio strategy consisting of three 

brands viz ;Shree Jang Rodhak Cement, Bangur Cement and Rockstrong 

Cement. The Company currently enjoys the highest market share in Rajasthan, 

Delhi and Haryana and possess distinguished top position in states of Punjab, 

West Uttar Pradesh and Uttarakhand. 

Corporate Sustainability 

At SCL, sustainability is an integral part of business and forms the core of future 

growth strategy. We have always envisioned a growth which is inclusive and 

aimed towards total prosperity of all the stakeholders. We have inculcated 

sustainability as a business culture and all our efforts attempt to focus upon 

fostering innovation, ensuring prosperity, creating happiness and building trust in 

people.  

Sustainability has led us towards the enrichment of corporate values through 

innovation and sound business practices. This approach has helped us to 

proactively address challenges to our growth. Integration of sustainability in our 

day to day business activities has helped us in identifying, analyzing, 

implementing control measures and mitigating the multiple risks that SCL faces. 

Sustainable business practices have endorsed optimal utilization of resources 

which enhances stakeholders’ value. 

Responsible towards the community 

We believe that a company's prosperity is linked with its neighbouring 

communities. We better the lives of the communities that surround our 

operations either on our own or in partnership with government bodies and the 

community at large. Empowerment of communities and upliftment of their 

lifestyle and social strata is n central element of our approach that is deeply 
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engrained into our business. The vision is to become a catalyst to positive 

change in the society. 

Our approach towards development of the local community has been focused 

on the below priority areas: 

 Healthcare 

 Education 

 Infrastructure development 

 Livelihood generation 

 Women empowerment 

Recognitions 

 World’s first cement company to receive a 5-star rating in the 18 years 

benchmarking history of Whitehopleman. 

 First Indian Cement Company to join Cement Sustainability Initiative of WBCSD. 

 First company in the World to use innovative techniques to utilize 100% petcoke 

in its operations. 

 First Cement Company in the World to fetch Certified Emission Reductions 

(CER’s) on its Clean Development Mechanism project “Optimal Utilization of 

Clinker”. 

 First Indian cement company to issue Corporate Sustainability Report following 

the highest level “A+” for reporting triple bottom line performance. 

 SCL ranked 2nd Best Company in the World on Carbon related matrix-2015, by 

CDP, London. 

Awards 

 2016-17 Sustainability Disclosure Leadership Award 2016 by World CSR Congress 

 2016-17 Best Employer 2015 Award by the Employees Association of Rajasthan 

 2016-17 Excellence in Community Impact by Society of Human Resource 

Management, India 

 2016-17 Overall Excellence in Procurement and Outstanding Procurement Team 

by CPO forum India by Institute for Supply Management and Conference Asia 

 2016-17 Golden Peacock Environment Management by Institute of Directors 

 2016-17 State Level Bhamashaha Samman for Corporate Social Responsibility 

2016 by  Government of Rajasthan 
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 2016-17 GreenCo Best Practices Award 2016 for Best Practices in Renewable 

Energy & GHG   Emission Reduction by CII 

 2016-17 National award for Cost Management by Institute of Cost Accountants 

of India 

 2015-16 ABP News CSR leadership Award for Best Environment Friendly Project 

 2015-16 Green World Ambassador Award 2016 by the Green Organization 

London 

 2015-16  First prize in Cement Sector for Energy Conservation of Rajasthan 

Renewable Energy Conservation  

 2015 -16 NCCBM award for Best Improvement in Thermal Energy Performance 

2013-14. 

 2015-16 NCCBM award for Best Improvement in Electrical Energy Performance 

2013-14. 

 2015-16 NCCBM award for Best Quality Excellence 2013-14 

 2015-16 NCCBM award for Second Best Quality Excellence 2014-15 

(ii) Brief description of nature of the project  

Shree Cement Ltd. is proposing the addition of its existing crushers of captive 

Sheopura-Kesarpura limestone mine near village Sheopura, Kesarpura, Jhak, 

Lulwa & khimpura, Tehsil Masuda, Dist. Ajmer (Rajasthan).   

As per EIA Notification dated 14th Sep, 2006 as amended on 1st December 2009, 

the project falls under Category “A”. 

(iii) Need for the project and its importance to the country and or region.  

With respect to the importance of the project to the nation, it can be well said 

that in a developing nation like India, cement is essential for infrastructure 

development. Thus, keeping in mind this requirement, mining of limestone is 

essential for the nation’s growth. 

To meet the demand and supply of cement at the national, regional and state 

level, Shree Cement Ltd. is producing from captive Sheopura-Kesarpura 

limestone mine near village Sheopura, Kesarpura, Jhak, Lulwa & Khimpura, Tehsil 

Masuda, Dist.  Ajmer (Rajasthan) to achieve the required clinker production. 
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(iv) Demand – Supply  

The limestone demand is being & is being fulfilled from the captive limestone 

mine. 

(v) Demand – Supply Gap.    

As per the requirement of the cement plant the demand is being full filled, thus 

no demand supply gap. 

(vi)  Export Possibility  

As it is a captive limestone mines so there is no export possibility 

(vii) Domestic/export market 

The proposed limestone mine is for captive use.  

(viii) Employment Generation (Direct and Indirect) due to the project sourcing 

SCL follows the “son of the soil” policy, wherein the maximum possible staffing is 

from local area. Only where skills are not available locally will staff be hired from 

outside. Total manpower is 240 nos. 

3.0 PROJECT DESCRIPTION 

(i) Type of Project including interlinked and independent  projects if any 

 Limestone is being used as raw material for clinker manufacturing in integrated 

cement plant. 
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(ii) Location (map showing general location, specific location, and project 

boundary & project site layout) with coordinates  
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(iii) Details of alternative site consideration and basis of selecting the proposed site 

particularly the environmental considerations gone sound be highlighted.  

No alternate site has been considered as the proposal is for amendment in 

the EC. 

(iv) Size or magnitude of operation  

Shree Cement Ltd. is proposing the amendment in existing Environment 

Clearance of expansion of Limestone Production capacity in Sheopura-

Kesarpura limestone mine (ML Area – 856.8 ha) from 2.0 Million TPA to 4.0 Million 

TPA with respect to mention the existing crushers and no ground water 

intersection, near Villages – Sheopura and Kesarpura, Tehsil – Masuda, District – 

Ajmer (Rajasthan) 

The process includes basic raw material requirement, sizing of equipment, 

utilities and services, infrastructure facilities and sources of waste generation, 

their quantity, treatment and safe disposal of the waste. 

(v) Project description with process details  

The brief technical details of limestone mining are as follows:  

PROCESS DESCRIPTION 

 The mining method mechanized open cast mining method with 

maximum bench height of 9 m and minimum bench width of 9 m. 

 Bench height of 9 m is planned according to maximum boom height 

of Hydraulic Excavator (Loading Equipment) 

 The working bench width is being kept 20 m wide for safe movement 

of HEMM. 

 Ultimate pit angle slope is proposed to be kept at 450. 

 The working is being maintained in such a way that all quality 

limestone is being available for blending. 

 Each bench is being kept at least 20 m advanced ahead of 

respective bottom bench. 

 As such there is no top soil & over burden in rocky form. However the 

inter burden is being mined out simultaneously.   
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Mineral processing: 

The ROM Limestone is fed to crushers installed within the lease area, where 

it is crushed to -90 mm size. No Screening is done. 

EQUIPMENT DETAILS 

Equipment Selection 

A list of equipment is given below. In selecting a particular type of 

equipment, the following issues have been considered: 

 Equipment costs 

 Energy consumption  

 Sizes in which the equipment is available 

 Lead times for particular types of equipment 

 Operating experience with various types of equipment 

 Ease of operation of equipment 

 Site conditions 

 Local skills available 

 Environmental issues 

Main machineries detail for 4.0 MTPA is as under: 

S.No. Equipment Nos. 

1. Excavator 7 

2. Rock Breaker G-100 6 

3. Excavator for Rock Breaker 6 

4. Dumper 15 

5. Loader 2 

6. Dozer 2 

7. Drill Machine & Compressor 0 

8. Explosive Van 0 

9. Maintenance Van 2 

10. Ambulance Van 1 

11. Water Tanker  1 

12. Tractor 1 

13. Jeep 1 
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14. Workshop Equipment 0 

15. Crushers 2 

16. Lease hold land & site development  0 

 Total 46 

 

 

(vi) Raw material required along with estimated quantity, likely source, marketing 

area of final products, mode of transport of row material and finished product.    

Slurry explosives & ANFO is being used for blasting. Bottom initiation is done by 

the use of down line detonator in combination of noise less trunk line detonator 

on surface.  The product limestone is being transferred from face to crusher by 

dumpers and then crushed limestone from crusher to existing cement plant by 

conveyor belt for clinker manufacture.  

(vii) Resources optimization/ recycling and reuse envisaged in the project, if any, 

should be briefly outlined.   

Use of diesel and lube oil in HEMM is being optimized for efficient use. Water 

used for wet drilling, crusher spray and haul road spray is being optimized by 

providing efficient jet atomized spray system. Workshop water generated from 

washing of HEMM is being used for spray in crusher after removal of oil 

contents. The inter burden of mine is being stacked at earmarked place at 

external waste dump yard or for back filling. 

 

 

 

 

(viii) Availability of water its source, energy /power requirement and source should 

be given.   

Water Requirement and Source  

Water consumption is 200 KLD which is being sourced from the rain water 

collected in mine pit.  

Power Requirement and Source   
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19500 KW/day 

 Sourced: Captive Power Plant 

(ix) Quantity of waste to be generated (liquid and solid) and scheme for their 

management/disposal  

The total waste generation in Quarry would be 34.8 million tones Waste disposal 

is being done by end tipping method and is being continued in future also 

while forming terraces of 10m in height. The sequence of buildup is being such 

bottom terrace formed first & then upper terraces are formed.  The 

confinement of the dumping site is done by digging garland drains. For stability 

of waste dumps, terraces of 10m height are formed. Whenever the dumping 

area gets matured, plantation is done on it. 

At the end of the life of mine the waste available in the area shall be backfilled 

in part of worked out pit. Rest area of worked out pit is being converted into 

water reservoir. 

Waste water generated from mines workshop which is being used for dust 

suppression in crusher after separation of oil & grease. Waste water is being 

discharge from office utilities which is being disposed in Soak Pit via Septic Tank   

Used oil is being generated from plant machinery/Gear boxes which are being 

sold to the CPCB authorized recycler. 

4.0 Site Analysis  

(i) Connectivity  

Road 

The existing mine lease area fall near to NH 8 km  (~ 11 Km in W direction) and 

State Highway (0.5 Km in N direction); it thus has excellent road connectivity. 

Rail 

The nearest railway station is the Beawar at a distance of ~ 11.0 km in W 

direction  

Air 

The nearest airport is at Jodhpur approximately 172 km in W direction  

The site is well connected with communication facilities like telephone, fax, 

wireless and telex and as such, no constraints are envisaged.  

(ii) Land from Land use and land ownership  
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The proposed limestone production is being within the existing mining lease of 

856.8 ha. 

 (iii)    Topography  

The topography of the area is hilly consisting of series of hillocks. The maximum 

and minimum elevations are 582m and 510m respectively. A detailed analysis 

of slope in the area has been carried out. It has been observed that 

topography of the area is undulating with a hillocks running in the NE-SW 

direction.  

There is no river/canal in the mining lease area. Many nallah are found in the 

mining lease area, which are seasonal and rainwater flows through the nallah’s 

and accumulates to water pond nearby village. 

(iv)   Existing land use pattern (agriculture, non-agriculture, forest, water bodies 

(including area under CRZ)), shortest distances from the periphery of the 

project to periphery of the forests, national park, wild life sanctuary, eco 

sensitive areas, water bodies (distance from the HFL of the river), CRZ. In case of 

notified industrial area, a copy of the Gazette notification should be given. 

Table – 2: Environmental Settings of the Area 

PARTICULARS DETAILS 

Nearest River   There is no River 

Reserved/ 

Protected Forest 

within 10 km 

radius 

List of Reserved and Protected Forests (Open mixed jungle & 

Scrub type) 

S. 

No. 

Name Distance from 

Project Site (in Km.) 

Direction from Boundary 

of Project Site 

1. RF ~1.5 SW 

2. PF ~5.5 E 

3. PF ~6.5 E 

4. PF ~8.8 NW 

Ecological 

Sensitive Areas 

No National Park, Biosphere Reserve, Wild Life Sanctuary falls 

within 10 km radius the study area.  

(v)       Existing Infrastructure 

Infrastructure like workshop, machinery stores, time and security office, 

dispensary and parking is already developed in the existing lease area.  

(vi)       Soil Classification 
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The topsoil is very scanty and if encountered during excavation is being and 

is being immediately used for plantation at plantation site to protect the 

humus content of the soil. 

(viii) Climatic data from secondary sources  

The area has generally moderate climate. The temperature variation is from 

23 ºC to 43 ºC. The average annual rainfall in the area is 395 mm. The relative 

humidity varies between - Maximum 60% & Minimum 7%. 

5.      Planning Brief 

(i) Planning Concept (type of industries, facilities, transportation etc.) Town and 

Country Planning /Development authority classification. 

Shree Cement Ltd. is proposing the amendment in existing Environment 

Clearance of expansion of Limestone Production capacity in Sheopura-

Kesarpura limestone mine (ML Area – 856.8 ha) from 2.0 Million TPA to 4.0 Million 

TPA with respect to mention the existing crushers and no ground water 

intersection, near Villages – Sheopura and Kesarpura, Tehsil – Masuda, District – 

Ajmer (Rajasthan).The blasted material of limestone is being transported to 

Crusher Hopper and waste rock is being transported from working face to Back 

Fiiling area / Waste dump yard by means of rear dump trucks (Dumper). The 

crusher is being connected to stack yard in Plant area through conveyor belt.  

(ii) Population Projection  

No Influx of people is being there as all persons are in existing employment.  

(iii) Land use planning  

The mining lease area is 856.8 ha and about 158 ha of the total project area 

developed as green belt to increase aesthetic beauty of the area. 

(iv)  Assessment of infrastructure demand (Physical & Social) 

 SCL has assessed the demand of infrastructure (Physical & Social) in nearby 

area of the plant which is developed under corporate social responsibilities 

programs. 

 (v) Amenities/Facilities 

 SCL has developed the Amenities/Facilities in nearby area of the plant as per 

requirement of local people of the nearby area under corporate social 

responsibilities programs.  
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6)    Proposed Infrastructure  

(i) Industrial Area (processing area)  

 Infrastructure like workshop, machinery stores, time and security office, 

dispensary and parking is already developed in the existing lease area. No 

additional processing area required. 

(ii) Residential Area (Non processing area) 

 Colony is already near Plant. 

(iii) Green Belt  

 The mining lease area is 856.8 ha and about 158 ha of the total project area 

is being developed as green belt to increase aesthetic beauty of the area.  

(iv) Social Infrastructure  

 Expansion project will result in growth of the surrounding areas by increased 

direct and indirect employment opportunities in the region including ancillary 

development and supporting infrastructure.  

 The installation of proposed plant will lead to the development of certain 

local ancillary facilities and consequent employment opportunities. Further 

the proposed expansion will also lead to the enhancement of existing 

market, trade centers, activities etc. 

 In addition to the above, SCL has a track record of engaging the local 

communities and extending several social services to the nearby villages.  

(v) Connectivity  

 Road 

 The existing mine lease area fall near to NH 8 km  (~ 6 Km in W direction) and 

State Highway (0.5 Km in N direction); it thus has excellent road connectivity. 

 Rail 

 The nearest railway station is the Beawar at a distance of ~ 11.0 km in W 

direction  

 Air 

 The nearest airport is at Jodhpur approximately 172 km in W direction  

 The site is well connected with communication facilities like telephone, fax, 

wireless and telex and as such, no constraints are envisaged in this aspect as 

the Tehsil and District headquarters are near to the site.  
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(vi) Drinking Water  

 Drinking water has been sourced from ground water which is treated in RO 

unit present in integrated cement plant.  

(vii) Sewerage system  

 The domestic waste water is being discharge from office utilities which is 

being disposed in Soak Pit via Septic Tank  

(viii) Industrial Waste management 

 Waste water generated from mines workshop which is being used for Dust 

suppression in crusher after separation of oil & grease. 

(ix) Solid waste management  

 The total waste generation in Quarry would be 34.8 million tones Waste 

disposal is being done by end tipping method and is being continued in 

future also while forming terraces of 10m in height. The dump is being formed 

in advancing manner. The sequence of buildup is being such bottom terrace 

is being formed first & then upper terraces are being formed.  The 

confinement of the dumping site is being done by digging garland drains 

and the same practice is being adopted in future also. For stability of waste 

dumps, terraces of 10m height are being formed. Whenever the dumping 

area gets matured, plantation is being done on it. 

It is proposed at the end of the life of mine the waste available in the area shall 

be backfilled in part of worked out pit. Rest area of worked out pit is being 

converted into water reservoir. 

(x) Power requirement and source  

 19500 KW/day 

 Sourced: Captive Power Plant 

7.0 Rehabilitation and Resettlement (R & R) Plan 

(i) Policy to be adopted (Central/State)in respect of the project affected 

persons including home oustees, land oustees and landless laborer (brief 

outline to be given)  

 Not Applicable 

8.0 Project Schedule and Cost Estimates 

(i) Likely date of start of construction and likely date of completion (time 

schedule for the project to be given) 



Sheopura-Kesarpura Limestone mine (4.0  Million MTPA, 856.8 ha) at Village Sheopura-Kesarpura, Tehsil 
Masuda, District Ajmer, Rajasthan 

Pre-Feasibility 
Report 

 

19 

 

No additional mining machineries is being required.  

(ii) Estimated project cost along with analysis in terms of economic viability of 

the project  

As limestone is main ingredient in cement manufacturing, its cost should be 

economical in respect of cement manufacturing. In cement manufacturing 

the Raw Material Cost should be below 15% of total turnover & we are well 

within economics.  

The present cost of Mining is Rs. 265 per MT inclusive of royalty & cess etc. 

There would not any additional investment. 

9.0 Analysis of proposal   

The state of Rajasthan will get revenues in terms of taxes, local people will 

get opportunity in terms of indirect employment, in short nearby people will 

get opportunity to improve their livelihood. 

10.0     ENVIRONMENTAL MANAGEMENT PLAN 

10.1 Air Pollution Control 

The major sources of pollution are particulate matter from cement plant.  

 Drilling machines is being equipped with wet drilling arrangements to 

prevent dust from getting air borne. 

 Blasting is being done by latest blasting technique using stock tube 

detonator (Down line detonator in combination with noise less trunk 

line detonators.) 

 Use of Rock breaker in place of secondary blasting to reduce 

generation of fly rocks and ground vibration. The system is ECO 

friendly. 

 Large capacity excavators are used with dumpers. 

 The haul roads are being kept wide to support easy traffic movement. 

The roads are being properly maintained by road compactor and 

regular water spraying is being done during work hours to prevent 

generation of dust from vehicular movement. 

 Waste dumping sites is being thickly vegetated by suitable plantation 

to prevent air pollution during stormy winds. 



Sheopura-Kesarpura Limestone mine (4.0  Million MTPA, 856.8 ha) at Village Sheopura-Kesarpura, Tehsil 
Masuda, District Ajmer, Rajasthan 

Pre-Feasibility 
Report 

 

20 

 

 Gaseous emissions generated from HEMM and blasting is being kept 

within limits by proper maintenance of all machineries and controlled 

blasting with suitable explosives. 

 In order to reduce air pollution in the surrounding, Green Belt is being 

developed around mine office, approach roads, pit peripheries and 

waste dump yards and along the boundary. 

 Periodic air quality survey is being carried and the records are being 

maintained properly.  

10.2  Water Pollution Control 

 Garland drains and de-silting pit (Check Dam) are made all around 

the OB dumps. 

 Waste water generated from the office toilets is being disposed off in 

soak pit via septic tank. 

 Waste water generated from the work shop is after oil and grease 

separation is used in crushed for dust suppression.  

10.3 Solid Waste Management 

The total waste generation in Quarry would be 34.8 million tones Waste 

disposal is being done by end tipping method and is being continued in 

future also while forming terraces of 10m in height. The dump is being 

formed in advancing manner. The sequence of buildup is being such 

bottom terrace is being formed first & then upper terraces are being 

formed.  The confinement of the dumping site is being done by digging 

garland drains and the same practice is being adopted in future also. For 

stability of waste dumps, terraces of 10m height are being formed. 

Whenever the dumping area gets matured, plantation is being done on it. 

At the end of the life of mine the waste available in the area shall be 

backfilled in part of worked out pit. Rest area of worked out pit is being 

converted into water reservoir. 

10.4  Hazardous  Waste Management 

Used oil generated from mines machinery/Gear boxes is sold to the CPCB 

authorized recycler. 

10.5 Noise Pollution Control  
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To maintain the noise level well within the prescribed limit inside the 

plant (85 dB (A)) and at the plant boundary (day time 75 dB (A) and 

Night Time 70 dB (A)) the following measures is being taken:-   

1 Proper maintenance and lubrication of plant machineries 

2 Plantation in the lease area.  

3 Sharp drill bit with wet drilling arrangements.  

4 Controlled blasting by latest blasting technique using stock tube 

detonator (Down line detonator in combination with noise less trunk 

line detonators.) 

5 Use of Rock breaker in place of secondary blasting. 

6 Use of personal protective equipments like ear plug and ear muffs to 

all working persons at the site. 

10.6 Green Belt Development/Plantation  

1 Plantation has been done in and around the lease area. The total 

area covered is 57.7 ha. 

2 The mining lease area is 856.8 ha and about 158 ha of the total 

project area is being developed as green belt till the end of life of 

mine. 

3 80% survival rate has been maintained with all possible efforts.  

4 Local plant species have been preferred. 

11.0 CONCLUSION  

Shree Cement management recruits the semi-skilled & unskilled workers 

from the nearby villages i.e. Lasodiya, Khimpura, Andheri Devori, Balad, 

Jhunjharon Ki Bari, Sarkhana, Mundoti, Jhak, Lulwa etc., due to local labours 

rapidly increasing the social status of the villagers. The management 

supports the local administration and other form of assistance for the 

development of public amenities in this region. Mainly they are providing 

the basic amenities to nearby villagers for water distribution, building of 

schools, hospitals etc. Adult Education programmes are proposed up-

gradation of literacy level. Plantation is very much developed inside the 

mine site and also cement plant site and colony. 
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APPLICATION FOR ENVIRONMENT CLEARANCE
(Ministry of Environment and Forest – Notification dated

27th January 1994 & 4th May 1994)

1. GENERAL

a Name and Address of the project
proposed

: Sheopura-Kesarpura Limestone Mine
M/s. Shree Cement Ltd.,
Post Box No. 33, Bangur Nagar,
Beawar, Ajmer (Raj.)

b Location of the project : The Limestone deposit is connected by road
at a distance of 11 km. SE of Beawar city. The
Beawar Masuda tar road is passing through
the northern par of lease area, Beawar –
Vijaynagar tar road is passing nearby southern
lease boundary.

Name of the Place : Village Lulwa (Sheopura and Kesarpura),

Tehsil

District

State

: Masuda,

Ajmer

Rajasthan

Latitude / Longitude : Latitude 26º 1’ 35” to 26º 5’25 (N)
Longitude 74º 22’40” to 74º 25’25” (E).

Nearest Airport / Railway Station : Air Port (Jodhpur)
Rly. Station – Beawar on Dehi-Ahmedabad
broad gauge section.

c Alternate sites examined and the
reasons for selecting the
proposed site.

: No alternate site has been examined, the site
is selected as the cement plant is adjoining to
the mine and availability of cement grade of
limestone and there is no eco-system in the
area.

d Does the site confirm to stipulated
land use as per local land use
plan

: The site is located on Limestone and shale
bearing rocky land devoid of vegetation. Such
land are usually lease out for mining of
minerals and setting of industries

2 . OBJECTIVE OF THE PROJECT

The objectives of the Project are as under  :-
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 To produce limestone of desired quality and quantity for 3.2 MTPA capacity of
Cement Plant called “Shree Cement Ltd”. as per the requirement.

 To utilise local natural resources for general economic growth in this backward
area.

3 . LAND REQUIREMENT

(a) Details of land requirement.

Total land
Agricultural land
Forest Land
Govt Waste land
Others

856.8 Hacts.
153.1 Hacts.
Nil
703.7 Hacts.
Nil

(b) (i) Land use in the catchments / within 10 kms radius of the proposed site.

LAND UTILIZATION IN STUDY AREA (10 K.M. OF STUDY AREA)

S.
No.

Particulars Area in
Hectares

Percentage to
total Area

01. Forest 3612.74 9.5%
02. Irrigated Area 1491.19 3.93 %
03. Unirrigated Area 14687.69 38.63%
04. Culturable Waste 4974.43 13.08%
05. Area not available for cultivation 13253.46 34.86%

Total 38022.51 100.00

(ii) Topography of the area indicating gradient, aspects and altitude:

There is no reserve forest in the lease area. A major portion of the area is rocky
and thus there is no vegetation. The East of the area represents an undulating
topography with small mounds and hillocks followed by prominent chain of hills
extending in North East – South West Direction. In fact on the top of this hill the
highest RL is 582 mtrs. and bottom RL is 510 mtrs. There occurs two parallel
ridges of limestone extending all along the length of the area, in between two
ridges. Thorny Bushes are found on the hill slopes and Nallah cuttings.

(iii) Erodibility classification of the proposed land.
Open planed and lowly dipping limestone rocks are least susceptible to erosion.
The shale band and joint plane provide scope for watering and washing for
rocks which give rise to some rugged surfaces and deep sub-surface cavities
retaining water.

(c) Pollution sources existing in 10 km radius and their impact on quality of air,
water and land:



3

There is Shree Cement Plant at 3 km. from the mine since the existing quality of air
water and land is with in the limit so there is no adverse impact on the existing
environmental conditions due to the operation of existing plants and mines

(d) Distance of the nearest National Park / Sanctuary / Biosphere Reserve /
Monuments / Heritage Site / Reserve Forest.
4 No. of small forest at about 1.5 to 8.0 km from the lease boundary.

(e) Rehabilitation plan for quarries / borrow areas
This mined out area has been converted into water reservoir. Due to scarcity of water
in local region, this water reservoir will be immensely beneficial to the plant and
locality, as it will help in recharging the surrounding area.

The waste dumps will be stabilized and plantation will be taken up on them. The non-
mineralized area will be used for heavy plantation. It will improve greenery and
aesthetic beauty of the area, which will be advantageous for surrounding Eco-
System.

(f) Green belt plan

A well-planned green belt programme has been developed for lease area. Plantation
work has been planned for overburden dump as well as for non-mineralized zone.
Above-mentioned green belt will help in minimizing air and noise pollution.

(g) Compensatory afforestation Plan : Not Applicable

4 . CLIMATE AND AIR QUALITY

(a) Wind rose at site : Enclosed Annexure-I

(b) Max/Min/Mean temperature Enclosed Annexure-II

Maximum temperature : 43°C
Minimum temperature : 23°C
Mean temperature : 33°C

(c) Frequency of inversion : Not observed

(d) Frequency of cyclones / tornadoes / cloud burst

No cyclone / tornado / cloud burst has been reported in the area.

(e) Ambient air quality data Enclosed Annexure-III
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The average concentration of SPM for all the 11 AAQM stations ranges between
116.04 to 248.2 g/m3. At mine site the maximum concentration of SPM was
monitored to be 298 g/m3 and minimum of 215 g/m3 and the maximum average
concentration of RSPM was monitored to be 64.04 g/m3 and minimum of 31.83
g/m3 for all the eleven AAQM stations.

As far as the gaseous pollutants SO2 and NOx are concerned, the promulgated
CPCB limit of 80 g/m3 for residential and rural areas was never exceeded at any
station. The SO2 average concentrations are in the range of 5.87g/m3 to 13.98 and
the NO2 average concentration in the range of 8.95g/m3 to 21.75 g/m3 for all the
eleven AAQM stations.

( f ) Nature & concentration of emission of SPM, Gas (CO, CO2, NOx, CHn etc.) from the
project.

Due to mining activities the level of suspended particulate matter (SPM) is likely to go
high causing slight deterioration in the ambient air quality. Background SPM level of
the mining area, ranges 215-290 microgram/m3. This is due to release of dust from
crusher, transportation, drilling and blasting. The emission level shall be kept as low
as possible within the permissible limits by proper Environmental Management Plan
(EMP).

5 . WATER BALANCE

(a) Water balance at site

Input source Mines sump 200 KLD

Consumption Spray on Haul Road, Drilling,         150 KLD
crushing and workshop

Plantation and office utility 50 KLD

(b) Lean season water availability and water requirement

We will meet our requirement from the sump of the existing mine.

(c) Sources to be tapped with competing users (Rivers, Lake, Ground, Public
supply)

Not Applicable.

(d) Water Quality
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Water samples were collected from 5 stations and the analysis of the samples
shows that the concentration of Total Dissolved Solids ranges between 245
mg/l to 1420 mg/l, pH varies from 7.2 to 7.9 and Total Hardness from 273 mg/l
to 391 mg/l.

(e) Changes observed in quality and quantity of ground water in the last 15 years
and present charging & extraction details:

There are hardly any changes in the quality of water in the area but the area in
general has been showing gradual decline of water table during last few years
during pre and post monsoon periods. Presently annual recharge rate is 0.27
mcm and withdrawal rate is 0.21 mcm.

(f1) Quantum of waste water to
be released with treatment
details

}
}

The source of wastewater will be generation of
wastewater from office toilets, which will be
disposed off into soak pit via septic tank.
Approximately 4.0 KLD of wastewater will be
generated.

Also 5.0 KLD waste water will be generated
from workshop. This waste water will have
some traces of oil and grease which will be
separate out by passing the water from upflow
filter and treated water will be used for dust
suppression.

}
(f2) Quantum of quality of

water in the receiving body
before and after disposal of
solid wastes

}
}
}
}
}

(f3) Quantum of waste water to
be released on land type of
land.

}
}
}

(g1) Details of reservoir water
quality with necessary
catchments treatment plan

: N.A.

(g2) Command area
development plan

: N.A.

6 . SOLID WASTES

(a) Nature and quantity of solid wastes generated

The generation of solid waste at the mines in form of unusable interburden
rocks, comprising of low grade Limestone, Calc Schists etc. The expected
quantity of waste rock generation is approx. 30% of the production.  The total
quantum of overburden is anticipated about 34 million Tones till the end of life
of the mine.

(b) Solid waste disposal method
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The overburden rock will be stacked in specified dump yards over non
mineralized zone.

7 . NOISE AND VIBRATIONS

(a) Sources of noise and vibrations

In the mines, noise arises due to different mining activities like drilling blasting,
haulage, operation of earth moving equipment, crushing plant etc. Ground
vibration occurs due to blasting.

(b) Ambient noise level : 40 dB (A) to 64 dB (A)

(c) Noise and vibration control measures proposed
Measures For Noise Control
To keep ground vibration due to blasting well within the above mentioned prescribed
limits of DGMS, following measures have been taken.
i) Drilling and blasting is done in the supervision of qualified persons.

ii) Not more than 50 holes are blasted at a time and there delay timing in each
hole by using surface noise less truck line detonators.

iii) Down line detonators (Shock Tube) in combination with noise less trunk line
detonators are used.

iv) ANFO/Slurry explosive is used which has low velocity of detonation, which
reduces ground vibrations.

v) Non-electric blasting system is used to reduce ground vibrations.

vi) Use of Hydraulic rock breaker has reduced noise level.

vii) By using  bottom initiation system, there is no problem.

viii) Stemming length is kept 1/3 of the hole depth for optimum utilization of
explosives as well to reduce fly rock.

ix) The faces are cleared for loose rocks before blasting which may be sources of
fly rocks.

x) Detonating fuses containing fewer explosives per meter length is used.

xi) The blasting safety zone is clearly marked on the ground. This zone is cleared
from strays animals and men by pasting security guards before blasting. Before
blasting siren is blown to inform the people about blasting.

xii) The vibrations and air blast are monitored. The results of such data are
regularly sent to DGMS.

8 . POWER REQUIREMENT INDICATING SOURCE OF SUPPLY

(a) Complete environmental details to be furnished separately, if captive power unit
is proposed:
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The power required of mining activities at 4.0 MTPA will be 19500 KW/day This
power is made available from existing 36 MW Captive Power Plant.

9 . PEAK LABOUR FORCE TO BE DEVELOPED GIVING DETAILS OF:

The Maximum labour working will be 240.

(a) Endemic health problems in the area due to waste water / air / soil borne
diseases:

N.A

(b) Health care system existing and proposed:
The company is having full-fledged medical facilities at existing Shree Cement
Plant at Bangur Nagar, Beawar and first aid facility with Jeep is provided at the
mine site. This facility is open for all the employees of the company as well as
villagers from nearby villages. Company is develop a full-fledged dispensary
with availability of ambulance at Shree Cement Ltd.

10. DISPLACEMENT AND REHABILITATION:

(a) Number of village and population to be displaced.    Nil

(b) Rehabilitation master plan: Not Applicable

11. RISK ASSESSMENT REPORT AND DISASTER MANAGEMENT PLAN

Details of risk assessment report and disaster management plan is enclosed in
Annexure-IV

12. REPORTS AS PER GUIDELINES OF CENTRAL GOVERNMENT:

(a) Environment Impact Assessment /
Environmental Management Plan of
Approved Mining Plan

: Enclosed

(b) Detailed Feasibility Report : Enclosed

(c) Duly filled in Questionnaire : Enclosed

13. DETAILS OF ENVIRONMENTAL MANAGEMENT CELL

The total environmental management of Sheopura – Kesarpura Limestone Mines is
looked after by the Sr. G.M. (Mines). He is suitably qualified person with vast experience
at senior level in similar type of mines. He will be assisted by Dy. General Manager
(Maintenance), Senior Manager (Mines operation), Geologist and Environment Scientist.
Under these will be a number of other personnel to execute day-to-day operations
including environmental protection, control and monitoring.
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I hereby give an undertaking that the data and information given above are true to the
best of my knowledge and belief and I am aware that if any part of the data / information
submitted is found to be false or misleading at any stage, the project be rejected and the
clearance given, if any, to the project is likely to be revoked at our risk and cost.

S.C. Suthar
Sr. G.M. (Mining)

Date:- M/s. Shree Cement Ltd.,
Place Bangur Nagar, Beawar,

Ajmer (Raj.)
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CHAPTER – I

INTRODUCTION

1.1 GENERAL INTRODUCTION

Shree Cement Ltd. is committed to provide clean & green environment to
all of its units for environment protection. We are committed to Eco-friendly
mining activities and to maintain clean & green environment.

Mining of minerals is no doubt essential for industrial growth and for
providing better standard of living. But, there are environmental concerns
related to mining activities i.e. land degradation, pollution of air, water, soil
& noise affecting biological environment and socio-economic environment.
It has been experienced that in the past, due to unplanned exploitation and
inadequate regard to the environment, mining operations have caused lot
of damage to the mother earth.

In order to maintain the balance in the eco-system, legislation have been
enacted compliance of which would not only allow sustainable development
for current needs but also leave options open for the posterity. With these
objects in view, approval of mining plan and environmental clearance from
concerned authorities is of utmost priority for each mining project.

1.2 ABOUT SHREE CEMENT

Shree Cement Limited belongs to Bangur Group (Shri B.G. Bangur
combine). It was promoted by three group concerns i.e. Shree Digvijay
Cement Co. Ltd., Graphite India Limited, and Gloster Industries in 1979 for
setting up a cement plant of ordinary Portland cement and pozzolona
Portland cement near Beawar, at village Andheri Devari (Distt. Ajmer).

1.3 PROJECT PROPOSALS AND GENERAL INFORMATION

1.3.1 INTRODUCTION

Mining Lease for limestone namely Sheopura-Kesarpura Limestone Mine
was sanctioned in favour of M/s. Shree Cement Limited, Beawar in the year
1978. The Mining lease deed was registered on 28th August 1978 for the
period of 20 years. The Mining Lease was renewed for further period of 20
years and will expire on 27-08-2018. The company has installed a Cement
Plant adjoining the lease area in the name of SHREE CEMENT LIMITED.
Indian Bureau of Mines, Ajmer upto 31st March 2003, has approved the
Mining Plan of the mine. The consent to operate has been obtained from
Rajasthan State Pollution Control Board, Jaipur vide letter no. F-12 (1-85
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RPCB/Group-III/ 4495 of dated 25-11-2002 to produce two million
tones/annum / (6000 TPD) cement grade limestone upto period 30-09-2005
and now Shree Cement proposes the expansion of mineral production from
2.0 million tonnes per annum to 4.0 million tonnes per annum from existing
Mining Lease.

1.3.2 STATUS OF APPLICANT

Shree cement Ltd is a Public Limited company engaged in cement
manufacturing, marketing & mining of limestone. The company has wide
experience in the field of mining. S.C.L. is running the Cement Plant &
Mines with latest eco-friendly technology and has been credited for lowest
power consumption in the country. The company has two cement plants in
Rajasthan accredited with ISO-9002 & ISO-14001. The company has a
very strong market & vibrant financial condition and well-qualified team of
professionals, which includes Mining Engineers, Geologist, Surveyor and
qualified cement technocrats.

1.3.3 DETAILS OF MINING LEASE

Village - Lulwa (Sheopura and Kesarpura)
Post Office - Andheri Deori
Tehsil - Masuda
District - Ajmer
Area of Mining Lease - 856.8 Hectares
Renewal of the lease - 28.08.98
Date of Validity of Lease - 27-08-2018.

1.4 LOCATIONS AND ACCESSIBILITY

1.4.1 SALIENT FEATURES OF THE AREA (REFER PLATE No. 1)

District and State : Distt. Ajmer, State, Rajasthan

Taluka/Tehsil : Beawar  & Raipur

Village : Jhak, Lulwa, Kheempura.

Khasara Number : Khasara numbers are shown in plate No. 2.

Lease Area : 856.8 Hectares.

Whether the area is recorded : Area falling has no including

Owner ship/Occupancy : Ownership of land is as under
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a)  Govt. Land 856.8 Hect.

Existence of Public road / : The Limestone deposit is connected by road at
Railway line, if any nearby a distance of 11 km. SE of Beawar city.

The Beawar Masuda tar road is passing
through  the northern par of lease area,
Beawar – Vijaynagar tar road is passing
nearby southern lease boundary

Topo Sheet Number with : The area lies on survey of India Topo
Sheet No. 45 J/8 in between latitude
26°5’25” and 26” 1’ – 35” N and
longitudes
SW 74°22’ – 40” to 74°25’.- 25” E

Land Use Pattern : Land use pattern: in the area consists
of Barren, Agricultural land as shown
in the Plate No. 2.

1.4.2 INFRASTRUCTURE

1.4.2.1 Location and Approach to the Mines

Limestone Mining Lease is located on Toposheet No. 45 J/8. It is 11
Km from Beawar Town on Beawar-Masuda State Highway, south-
east of Beawar town. The Mining Lease area extends over an area
of 856.8 hectares between Khimpura village (26o5' : 74o26') in North
East and Sheopura village (26o1' : 74o22'30") in South West. There
are two villages Lulwa (26o3'30”: 74o24'30") in the central portion
and Jhak (26o2' : 74o22'30") in southern portion of the lease. The
lease extends over a length of 7840 mtrs and width of 1200 mtrs
forming a rectangle block. Nearest Railway Station is Beawar.

The Sheopura-Kesarpura Limestone Mine is connected by road at a
distance of 11 km. SE of Beawar city. The Beawar-Masuda tar road
is a passing through the northern part of the lease area and the
Beawar-Vijaynagar tar road is passing nearby southern lease
boundary near Pillar D of mining lease area.

The mining lease area falls in revenue land of villages Sheopura and
Kesarpura. The lease area falls in Govt. Waste Land. There is no
forestland in the lease area.

1.4.2.2 Power

The Power requirement at mines is mainly for crushing plant, belt
conveyor, workshop equipments and for general illumination of
mines office and mine working area at our existing mine.
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The daily power requirement at 2.0 MTPA capacity is approx. 1000
KW per day and at 4.0 MTPA will be approx. 19500 KW per day.
This power is made available from existing captive thermal power
plant.

1.4.2.3 Water

Water at mines is mainly required for spraying over mines roads,
drilling, plantation, workshop crusher and drinking purposes.

The daily water requirement will be approx. 200 KL per day. This
water requirement will be made available from rainwater collected in
abondonate mining pits.

Drinking water is supplied from existing cement plant.

1.4.2.4 Mines Office, Workshop etc.

A full fledged mine office complex has been developed at existing
leasehold area of Cement Limestone Mines. It contains all modern
facilities like workshop with modern tools, VT Centre, First Aid
Station, Latrine and Urinals, Service Station, Rest shelter, Cycle
stand etc.

1.4.2.5 Transport of men and material

A full-fledged colony with infrastructure facilities has been provided
for mine workers. Colony is common for both cement plant and
mines.

Officers and Staffs are also staying in Staff colony. Employees will
report to the duty site on their own vehicle. One full time Jeep has
been provided at Mines site in case of emergency requirements.

1.4.2.6 Communication

Internal Telephones have been provided at mines office and
workshop and are connected with plant and colony.

1.4.2.7 Fire Fighting

Fire Extinguishers have been provided at all fire prone areas
including all heavy earth moving equipment. One fire tender is kept
ready at Plant for 24 hours in case of emergencies.

1.4.2.8 Medical Facilities

One Hospital equipped with all medical facilities like X-Ray machine,
Pathological Laboratory and other amenities has been provided at
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colony. One Ambulance is kept ready for 24 hours for emergencies
at main gate of plant and also first aid medical facility is provide at
mines office.

1.4.2.9 Security Arrangements

Security posts have been set at suitable locations to guard security
of man and machinery working at Mines.

1.4.2.10 Explosives Magazine

Explosive Magazine has been provided as per Explosives Act.

1.5 ENVIRONMENTAL IMPACT ASSESSMENT REPORT

The purpose of Environmental Impact Assessment report is to assess the
beneficial and adverse impacts of the proposed mining project on the
existing environmental parameters, so that suitable control measures could
be taken to reduce the impacts. This is a rapid EIA report and contains the
base line collected within 10 km. radius. This includes base line
information’s of air, water, noise, flora, fauna, hydrology, socio-economic
study etc. as well information’s of the proposed mining site, mining process,
impacts and management plan.

1.6 METHODOLOGY ADOPTED

On the basis of a quick assessment of the environmental conditions at the
mine site and the nature of adjoining area, it was found that the area lying
within the 3 km. radius with mining lease site as its center was considered
to be the dominant zone where fugitive emission of the mining activity can
have an impact on physical and biological environments. Area within 3 to 5
km. radius circle from mine boundary was considered to be the
intermediate zone where some impact may be observed. Area within 5km
and 10 km. radius circle was considered as buffer zone, where only slight
impact may be observed occasionally.

1.7 INSTRUMENT USED

The following instruments were used at the site for environmental baseline
data collection work.

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

2. Digital D.O. Meter Model – 831 E.
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3. Wind Direction Van – One

4. Dry and Wet Bulb Thermometer.

5. Sound Level Meter Model SL – 4010

6. Anemometer Model AM – 4201

1.8 DATA COLLECTED

Meteorological data collection instruments were set at the mine site. Expert
field team stayed in this area during the study period. Micro Meteorological
data were collected at the two synoptic hours i.e. 8.30 and 17.30 hours for
summer season, without any interruption. A large number of air, water and
soil samples were collected and analyzed. Analyzed samples include the
following:-

1. Ambient air quality samples at 11 locations in different directions at
different distances.

2. Water samples collected from wells and hand pumps, locations of
the sampling station were decided with the ground water static data
observations.

3. Soil samples from 5 different locations.

4. Noise level measurement was carried out by a precision sound level
meter (Model SL – 4010) at the 11 sampling stations.

In addition to the above samples collected, the data on land use, vegetation
and agricultural crops were also collected by the field team by meeting with
a large number of local inhabitants in the study area and different
Government departments / agencies. This provided an excellent
opportunity to the members of the field team for obtaining an intimate feel
of the environment of the study area.


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CHAPTER – II

GEOLOGY & RESERVES

2.1 TOPOGRAPHY

There is no reserve forest in the lease area. A major portion of the area is
rocky and thus there is no vegetation. The East of the area represents an
undulating topography with small mounds and hillocks followed by prominent
chain of hills extending in North East – South West Direction. In fact on the
top of this hill the highest RL is 582 mtrs. and bottom RL is 510 mtrs. There
occur two parallel ridges of limestone extending all along the length of the
area, in between two ridges. Thorny Bushes are found on the hill slopes and
Nallah cuttings.

2.2 MINE DRAINAGE

a) Likely depth of water table based on observations from nearby wells
and water bodies:- Water table varies from 20 to 45 M depth from
general ground level.

b) Working expected to be: 20 mtrs. above water table by the year 2003.

c) Quantity and quality of water likely to be encountered, the pumping
arrangements and places where the mine water is finally proposed to
be discharged.

The rain water outside working area does not flow towards mine
working area. Rain water is collected in abondonate mining pits..
Encountered at the bottom bench of working area. This water is
pumped out side the working area and this water is utilized for spray on
haul road, crusher & loading point. This water is not potable.

2.2.1 MINE DRAINGE PATTERN

Mine working area is above the general ground level, so, seasonal and
rainwater of outside working area does not flow towards the working area.
The seasonal or rainwater of working area flows through top bench towards
lower bench and accumulated at bottom bench. This rainwater accumulated
at bottom bench is pumped out wherever necessary. We are also using this
water for water spray on haul road, crusher hopper and irrigation to plants.

There is no river/canal in the mining lease area. Many nallah are found in the
mining lease area, which are seasonal and rainwater flows through the
nallah’s and accumulates to water pond near village Jhunjharon-Ka-Baria and
village Andheri Deori.
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The villagers are mainly dependent on rains and underground water. The
water is used for drinking and irrigation. Drinking water is arranged from wells,
and rainwater is main source for irrigation purpose. The depth of underground
water level varies between 20 to 45 m. from general ground level. The R.L. of
ground level is about 500m., hence the R.L. of underground water level varies
from 470 to 475 m. Our future planning of limestone mining is proposed upto
R.L. 500 M. Hence there will be no problem in mining due to underground
water. The rainfall in the area is erratic and variable. During summer,
recharge of well very slow and thus the area shows scarcity of water.

2.3 REGIONAL GEOLOGY

The earliest studies on the geology of the Beawar area was carried out by the
geological survey of India, in 1914-1916. The geological formations of the
area belong to Delhi Super Group of precambrians of Indian stratigraphy. The
formations of Delhi Super Group extend from near about Delhi in N-E running
across Beawar and Banas upto Danta Palanpur (Guj.) in southwest. The
stratigraphical sequence deciphered by Geological Survey of India is as
follows:

STRATIGRAPHICAL SEQUENCE

Recent Alluvium

Malani series Erinpura granite Pegmatite
Amphibolite Epidiorite

Ajabgarh series Calc gneiss, calciphn
Limestone, phyllite, Schist with
amphibloite

Alwar series Quartzite

Railo series limestone & marble
Quartzite & conglomerat

2.3.1 LOCAL GEOLOGY

The rock types occurring in the mining lease area belong to the Ajabgarh
Group of Delhi Super Group consisting of calc schist, calc gneiss and
limestone.

The rock types encountered in the lease area are described below:

LIMESTONE

Limestone is medium to coarse grained, metamorphosed showing
recrytstallisation of carbonate minerals with minor occurrences of Ferro
silicate mineral such as biotite, muscovite.
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CALC SCHIST:
Calc-schist is the product of regional metamorphism of calcite and quartz
matrix in association of Ferro silicate mineral such as muscovite, chlorite, iron
oxide etc. The texture of the calc schist is medium to fine grained. The calc
schist is having the general strike of N 33°E – S 33°W and dip varies from 30°
to 50° WNW, where as the limestone shows dip varies from 45° - 60° due
WNW. Structurally the area represents a tight isoclinal synclinalfold where
limestone constitute two limbs of fold. These two limbs are separated by a
shallow valley. Where alluvium/soil deposited which is suitable for supporting
local agriculture. The width of the valley varies from 150 M to 350 M. The
limestone constituting the western limb of fold is known as Western Zone and
the limb on eastern side of Eastern Zone.

CALC-GNEISS:
Medium to fine grain, compact, thin laminated with micaceous minerals such
as biotite. Calcium carbonate percentage is very low ranging from 62 to 70%.

ALLUVIUM:
The Alluvium is medium to fine grained, main constituent are as follows:

Silica varies from 15 to 25%, MgCO3 varies from 2.5 to 4.0%, and CaCO3
varies from 55 to 65%.

2.4 GEOLOGY OF THE MINING LEASE AREA
A major portion of the area in rocky & thus there is no vegetation. The highest
R. L. is 582 m & lowest R. L. is 510 m above M.S.L. There occur two parallel
ridges of Limestone extending all along length of the lease area. The strike
direction of the lease is N30oE and is dip N60oW. The rock type occurring in
the Mining Lease area belong to the Ajabgarh group of Delhi Super Group
consisting of calc-schist, calc gneiss & limestone. Limestone is medium to
coarse grained metamorphosed, showing re-crystallization of carbonate
minerals with minor occurrences of Ferro silicate minerals such as biotite and
muscovite. The limestone deposit is in the form of bands having thickness of 5
m to 20 m separated by calc schist & gneiss of almost same thickness.

2.5 RESERVES
2.5.1 EXPLORATION

During exploration, topographic plan of the whole lease area was prepared on
Scale 1:5000 with contour interval of 5 m. This surface plan was taken as the
base plan for preparation of Surface Geological Plan on a Scale 1:5000. The
whole area was divided in IX blocks. The area was prospected by diamond
core drilling and the reserves have been estimated.

2.5.2 COMPREHENSIVE METHOD OF ESTIMATION OF RESERVES
The method of estimation of reserves is cross sectional area method. The
reserves are estimated bench wise and section wise. For this purpose cross
sectional area of limestone for each bench level at different section lines of
block were measured. From these a series of volume for corresponding level
between two section lines were calculated by multiplying the mean cross
sectional area by distance between two section lines. The volume derived is
converted into tonnage by using volume to weight conversion factor, which is
2.4 (1 m 3 of limestone weighs 2.4 MT). This gives us geological reserves.
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The geological reserves are categorized into inferred, indicated and measured
categories:

1. Measured Reserves: - Reserves under this category are established on the basis
of adequate numbers of closely spaced boreholes and/or other sampling pits.
These will be the ultimate purpose of prospecting operations.

2. Inferred Reserves: - This refers to estimate of grade and amount of limestone
deposit calculated purely on the basis of data available and supplemented by
surface exploration.

3. Indicated reserves: - under this category grade and amount of limestone are
calculated on the basis of widely spaced boreholes and other available
information such as trenching, pitting etc. The grade and tonnage are calculated
partly from actual sampling data such as boreholes and partly from projection of
the mineral.

2.5.3 GEOLOGICAL RESERVES (AS ON 1.04.2004)
The category wise geological reserves established on the basis of boreholes data are
as under:

Block No. Geological reserves Up to roof level
Measured Indicated

I 24.80 - 500 m
II 2.65 - 545 m
III 14.37 - 500 m
IV - 6.23 527 m

V a 10.72 - 500 m
Total 52.54 6.23

Besides these measured and indicated reserves there are inferred reserves in block
V b, IV and VII which were not estimated in scheme of mining because at present
mining in those blocks is restricted due to H. T. Power line, state highway and area
covered by thickly populated villages. The inferred reserves in these blocks are
estimated to be:

Block No. Inferred Reserves up to 50 m Depth
IV 26.10
V b 9.08
VI 57.33
VII 30.70

Total 123.20

2.5.3 GRADE
ROM quality of limestone varies from 72.0% C. C. to 74.66% C. C. The analysis is
given below: -

SiO2
Al2O3
Fe2O3
CaO
MgO
Na2O
K2O
Loss of Ignition

14.00%
4.20%
2.50%
40.00%
2.10%
0.35%
0.70%
34.00%

Overburden
There is no overburden over the deposit, but the interburden is in the form of calc
schist and gneisses. The bands of interburden run parallel to the limestone bands
along the strike and dip. The chemical analysis of this waste rock is given below: -
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SiO2
Al2O3
Fe2O3
CaO
MgO
Na2O
K2O
Loss of Ignition

18.00 to 20.00%
5.00%
3.00%
36.00%
2.50%
0.40%
1.10%
29.00%

2.5.4 LIMESTONE GRADE AND R.O.M. QUALITY
The analysis results of cores obtained from boreholes gives the quality of clean
washed material. This quality may suit manual mining where there is possibility of
sorting and removing even small bodies of waste rocks associated with the
limestone. But it does not hole good for mechanized mining, where it would not be
possible to isolate and remove thin bands and lenses of friable waste rock not to
speak of interstitial clays. In order to recover all the cuttings from drill holes,
percussion drilling (DTH) is preferred. The holes are drilled using a dust collector and
the cuttings are systematically collected, sampled and analyzed. The quality of the
cuttings, which represent the entire composition of the strata, should compare with
the run- of – mine quality. The analysis of percussion hole cutting as a matter of fact,
approximate to the quality of the material as should be obtained on blasting provided
the recovery of cutting is cent percent.

In order to obtain an idea of the quality of the stoned on mechanized mining of
limestone, mine down the hammer holes were drilled in block I of the western zone
by S.C.L. The data obtained from DTH cutting only those DTH holes were considered
which were drilled adjacent to the boreholes. In this connection it would be noted that
while comparing the result of samples obtained from inclined boreholes with that of
vertical DTH hole, the true thickness of the corresponding strata was taken into
account.

We should now compare the quality of limestone separately for 3 limestone bands
from the two types of drill holes i.e. borehole and DTH hole, placed adjacent to each
other.

It may be mentioned here that recovery of DTH cutting in some cases work out to
more than 100%. This atonally could have been avoided by obtaining samples of
cuttings at shorter interval & complete flushing out of cutting at the end of the drill
runs.

2.5.5 MINEABLE RESERVES AND LIFE OF MINE
The Geological reserves in the area have been given in para 2.5.4. The reliability of
measured indicated and inferred reserves has been assumed to be 90%, 80% and
50%. The mineable reserves are tabulated as below:

Measured 47.29 Million Tones
Indicated 4.98 Million Tones
Inferred 61.60 million tones

Total 113.87 Million tones

Thus the total mineable reserves are about 113.87 Million Tones as on 1.04.2004.
These reserves will give a life of about 29 years to the mine with targeted production
of 4.0 million tones / annum.


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CHAPTER – III

MINING

3.1 MINERALS TO BE WORKED

It is a Kesarpura-Sheopura Limestone Mines of Shree Cement Ltd., Cement
Grade Limestone having more than 40%, CaO is required for manufacturing
cement. In this Kesarpura-Sheopura Limestone Mines, limestone of different
grades i.e., low grade and cement grade.

3.2 METHOD OF WORKING

The mining of limestone is being done by fully mechanized opencast method.
The deposit is in hilly terrain. The mining is done by formation of benches of
9.0 mtrs height. Presently, the mining of limestone is being done at 2 places.
The distance between the workings is 2.0 km. The limestone produced from
these working pits is fed to separate stone crushers of 350 TPH and 800 TPH
capacities. The limestone is excavated by deep hole drilling & blasting and is
excavated by latest technology in the world i.e. RAMMER make G-100
Primary Rock Breakers fitted on hydraulic excavators, which is most
environment friendly in the mining industry. The waste produced during
mining is stacked on non-mineralized zone.

3.2.1 REQUIREMENTS OF FUTURE DEVELOPMENT

The mine planning has been done to produce about 4.0 million tonnes per
annum and waste rock is about 1.2 million tonnes per annum. All the benches
have been joined with main ramp. The company proposes to increase the
production 2.0 to 4.0 million tones/annum.

3.2.2 TYPE OF DEPOSIT AND TOPOGRAPHY OF THE AREA

Mine Planning is being influenced by type of deposit. The details of type of
deposit have been described in Chapter-2. The main highlights of deposit are
as under:

1. The Limestone deposit permits full mechanization.

2. The deposit provides different qualities of Limestone ranging from
cement grade to low grade and needs constant blending.

Based on above factors, following provisions has been included into mine
planning.
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– Full mechanization will be introduced.

– Benches are designed considering dip and strike of deposit &
topography of area.

– Water drainage system has been designed considering topography
and strata of deposit.

– The mine to be opened across strike direction at N – W corner of
ultimate pit limit and then advanced along strike.

3.2.3 AVAILABILITY OF LAND

The land acquisition of total lease area will be carried out in phased manner,
and bears many administrative, economic and social considerations.

For mining purposes land should be continuous and should provide sufficient
space for mine working and should have desired quality of Limestone and
shall be free from villages and public properties.

3.2.4 ENVIRONMENT CONDITIONS

Environment base line information has been collected, environment impact of
mining has been estimated from present working and environment
management plan has been prepared to minimize the effect of mining on
existing environment and has been detailed in chapter-6.

3.2.5 REQUIREMENT OF MINES ACT & RULES

While designing mine layout and mine working, all safety rules and
regulations has been considered. Benches and roads have been designed as
per guidelines given under MMR, 1961. At every stage and in every operation
due care will be taken for compliance the provisions of Mines Act and Rules.

3.2.6 REQUIREMENTS OF MINERAL CONSERVATION & DEVELOP-
MENT RULES 1988

All the guidelines/provisions laid down in MCDR, 1988 has been considered
while preparing the Mining plan and the execution of work will be carried out
accordingly.

3.2.7 AVAILABILITY OF EQUIPMENTS IN INDIAN MARKET

After careful study for availability of different models and capacity of
equipment available in the market, selection of equipment will be done to suit
our deposit and our requirements. Also equipment in operation at present in
our working leases will be used depending on it’s availability.

Mine planning has been done by considering adoption of latest technology
available and known to us in order to carryout scientific mining with least cost,
maximum safety and minimum environment impact.
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3.3 MINE WORKING

The mode of working will be open-cast mining by regular and systematic
benching. The height of benches shall be maintained 9.0 M. and width will be
maintained more than 15 M. the development and production by deploying
HEMM.

3.3.1 LAY OUT OF MINE WORKING

The working bench of removal of waste rock will be kept minimum of 30 M. in
advance from nearby working bench of limestone to ensure free movement of
mining equipment and there will be easy movement of dumpers. One
hydraulic excavator will be working at waste rock bench & 2 dumpers will be
attached to this excavator for transport of waste rock. The two hydraulic
excavator & five dumpers (35 tonne will be deployed for production &
transportation of limestone. There units of DTH drill machine & compressor
will be deployed at advancing benches.

3.4 EXTENT OF MECHANISATION

3.4.1 REMOVAL OF OVERBURDEN

Practically, there is no overburden or top soil over the deposit. The waste is in
the term of interburden.

3.4.2 EXCAVATION OF LIMESTONE

A part of limestone & waste rock is being excavated by deep hole drilling &
blasting of 115 & 165 mm diameter holes. The holes are drilled at suitable
spacing & burden, range from 4.0 to 6.0 mtrs. Each hole is charged with slurry
explosives like Toe blast & ANFO in the ratio of 20 : 80 respectively. We are
using the Toe blast  & OCG as booster charge and ANFO column charge. We
are using cordex for joining the blast holes in series and delay detonators in
each row for better frogmentation.

After several years of research and trial I.D.L. and I.C.I has developed Down
Line Detonators & Noise Less, Trunk line detonators. Recently we have
introduced this new blasting technique mentioned above – at our mines in
block I and III. This blasting technique has following advantages:-

A. Fly Rock – It is reduced & covers hardly a radius of 50 M.

B. To reduce noise – It is much less than normal blast.

C. To reduce Ground Vibration – With the same parameter the vibration is
reduced to a great extent.

D. Better Fragmentation.
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E. Reduced height of the blasted material.

F. No Toe problem.

In this system Down Line Detonators are lowered in hole with primer cartridge
& use of cordex is avoided.

3.4.3 MACHINERIES PROPOSED TO BE USED IN MINING

The Kesharpura-Sheopura Limestone Mine is fully mechanized and heavy
earth moving machineries are being used for loading and transport etc. A
well-equipped workshop has been maintained at the mine for maintenance of
equipments.

The detail of machineries used at existing mining capacity 2.0 MTPA and
proposed for expanded capacity at 4.0 MTPA is enclosed Annexure-1.

3.4.4 LOADING

The mineral and waste produced during mining are loaded into dumpers of
35T & 25 T capacity by the hydraulic excavators of 2.5 m3 to 3.8 m3 bucket
capacity. The waste rock is separately handled by hydraulic excavators and
loaded into dumpers and dumped at waste dump yards, which have been
selected on non-mineralized area.

3.4.5 HAULAGE/TRANSPORT
Limestone loaded into dumpers by hydraulic excavators is fed to crushers
installed at Mines. There are two crushers of L & T make of 350 TPH & 800
TPH capacity . Distance from mines face to crusher varies from 0.5 Km to 1.5
Km. Waste rock is also loaded separately with excavators into dumpers.

3.4.6 PROPOSED PRODUCTION

Present limestone production varies from 1.7 to 2.0 million tonnes per annum
and waste rock is about 0.50 to 0.60 million tonnes per annum. In view of
expansion of mineral production, we propose production of limestone 4.0
million tonnes per annum and waste rock of 1.2 million tonnes per annum with
a stripping ratio of Limestone : Waste Rock 1.0 : 0.30

3.4.7 DISPOSAL OF WASTE

The limestone bands of block III are interbedded with low grade rocks & calc
schist which contain low lime content (below 33% CaO) with impurities such
as ferrosilicate minerals, quartz, iron, biotite, chlorite, muscovite etc.

There is no mineral rejects. There is only disposal of waste rock which is not
useful for cement manufacturing.

There is no top soil, the out crop of limestone bands is exposed on the
surface.
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3.4.7.1 Selection of Dumping Site

Selection of suitable dumping sites are based on following points

– The site should be located on a secure and impervious solid
rock.

– The location should ensure minimum leaching effects due to
natural precipitation.

– The sites should be as far as possible, away from natural water
courses, shallow aquifers etc.

– Such dumps should not become a major visual feature of local
landscape.

– Selection of dumps is done on barren land. Where mineral
limestone does not occur, i.e. non mineralized zone.

– For safeguard of dump site, it is proposed to take following
precautions :-

i) Constructing a parapet wall near dumping yard having
close proximity to the nallah.

ii) A garland drain has been proposed at the limit of waste
dump to save the waste dump from wash off.

iii) It is proposed to put check dam in nallah and prepare
parapet wall near nallah.

The configuration of dumps year wise is shown in plan and section.

Considering the above factors, we have selected site for waste
dumping.

We have only one type of waste rock. The CaCO3 percentage of waste
rock varies form 55% to 59%. The quantities of waste rock to be
handled year wise.

The nature of waste is quite hard & compact, hence drilling and
blasting is done in waste rock. The loading of waste rock in dumpers is
done by hydraulic excavator. This waste rock is transported by the
dumpers to the waste dump yard. The waste dump yard is estabilized
and plantation is done on the in active waste dump yard. Where the
height of the waste dump is approx. 30 mtr. Benches are formed with
the help of dozer.
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3.4.7.2 Maximum Height and spread of dumps

The height of the waste dump is proposed 30 m. height in 3 benches of
10 m. each.

3.4.7.3 Stacking of Subgrade Minerals:

There is no generation of sub-grade mineral, therefore sub-grade
stacking is not required.

3.4.8 SITE SERVICES

Following site services are in use for smooth operation.

3.4.8.1 Statutory Obligation

(A) First Aid Station / Room

First-Aid room is provided in the mine office building with
equipments specified in Second Schedule of Mines Rules, 1955.
A qualified and experienced person is incharge of the First-Aid
room. In addition of this, first aid boxes containing the necessary
equipments and medicines as specified in Third Schedule of
Mines Rules, 1955 and have been provided at different points
e.g. Time Office, Crusher, Workshop etc.

(B) Rest Shelter

Rest shelter is provided in the mine office which is equipped with
electric power, fans and also with drinking water and sitting
facility for taking food and rest or the employees on duty.

(C) Canteen

A clean, modern canteen with all amenities i.e. furniture, gas
stove, utensils, necessary electric and water fittings is provided
for the benefit of the employees. The canteen serves tea,
snacks at subsidized rates to the employees. The canteen is
located in mining area near office building.

(D) Urinals and Latrines

Three latrines and five urinals have been provided to facilitate
persons working at different locations i.e. mines office,
workshop, crusher building etc.

(E) Adequate Lighting Arrangement

Adequate lighting arrangement will be made at quarry, quarry
faces and haulage roads as per the statutory requirements. The
lighting towers will be erected at appropriate places inside mine.
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(F) Drinking Water

Water is taken from cement plant by pipe line. Drinking water is
got tested from time to time by local as well as from private lab
for its portability. Water bags have been issued to all workers of
mines, earthen pots are also provided at all the working places
and mine office beside this water coolers are also provided in
mine office and crusher area for supply of cool and clean
drinking water to persons working in the mines.

(G) Dispensary:

A well equipped dispensary is provided with male and female
indoor patient rooms, and maintained for mines and factory,
located outside mining lease but inside the colony of the
company. It is managed by one qualified doctor and other
paramedical staff i.e. Nurse, Compounder and hospital boy.
Free medical aid and medicines are available nearby needy
villagers.

(H) Vocation Training Centre:

The vocational training center as required under Mines V.T.
Rules, 1966 has been provided. It is under the charge of part
time vocational training officer, a part time instructor and trainer
to help in training the employees as per the vocational training
rules. The vocational training center is well equipped with
furniture, black board, posters, books, models etc. Initial and
refresher training as stipulated under the Rules is imparted to all
the employees – both at the V.T. center as well as on the job.

3.4.8.2 Maintenance Requirement

Effective preventive maintenance of the heavy earth moving machinery
is the keystone of high productivity and safety of any mine. A well
equipped workshop cum repair shed has been provided near the mines
where all types of repairs and maintenance of heavy earth-moving
machineries and light vehicles are carried out.

Workshop and repair shed is well equipped with different machines
such as welding shop, machines tools shop, type repair shop, engine
room, gear box repair section, overhead cranes, chain blocks, electrical
shop, battery charging room etc. The workshop and repair shed is
handled by qualified experienced and skilled officers and mechanics
etc.

3.4.8.3 Administration

The administration building is situated near the mines where the time
office, V.T. Centre etc. are also located. Two diesel storage tank have
been provided to dispense diesel in dumpers, jeep, explosive van etc.
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3.4.8.4 Welfare Amenities and Recreational Services

A. Houses:

Well constructed houses, with electricity and water connections
are provided to the employees in the colony.

B. Schools

Company has provided an English medium school up to 10th

standard in the colony. For higher education bus facility is
provided  from plant site to Beawar.

C. Communication:

Company has provided one STD booths in shopping center and
EPBAX system in the factory. Recently company has introduced
e-mail system for quick and easy going communication network.

D. Bank:

A branch of State Bank of India is provided at Banger Nagar.

E. Co-operative Society:

An employee Co-operative society has been formed and
functioning well to provide household commodities and
controlled items at reasonable rates.

F. Recreations

The company maintains well equipped club and one Manoranjan
Kendra with out door and indoor games, library, cable TV and
play grounds for employees and their families

G. Children’s Park:

A well equipped park has been provided for the entertainment
and recreation of the children.

3.5 CONCEPTUAL PLAN

Conceptual mining plan prepared at the scale of 1: 5000. The ultimate pit limit
is marked. Infrastructures are shown on the plan such as crusher, office,
bunker hopper, canteen, workshop. Rest shelter, dispensary, ropeway loading
station etc.

The proposed site for plantation and proposed site for waste dump and shown
in the above plan the details description is given below :-
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Ultimate pit limit :-

Ultimate pit limit at the end of the life of mine is shown with pink colour line in
above plan. The limestone and lowgrade limestone strata are dipping towards
western direction and it is also proposed to mine upto 500 R.L., hence
approximate depth of the pit will be 63 mtrs. , so pit limit is marked at a
distance of about 75 mtrs. From limestone boundary on western side and at a
distance of about 25 mtrs. On eastern side of the limestone boundary.


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CHAPTER – IV

BASE LINE DATA &
IDENTIFICATION OF IMPACTS

4.0 INTRODUCTION

The chapter contains information on existing environmental scenario for the
following parameters.

1. Water Environment.
2. Meteorology.
3. Air Environment.
4. Noise Environment.
5. Soil Environment.
6. Land Environment
7. Biological Environment.
8. Socio-economic Environment.

4.1 STUDY AREA AT A GLANCE

1 . Genera l  Par t icu l a rs :

 Location :  Latitudes     26°1’35” to 26°5’25” (North)
Longitudes 74°22’40” to 74°25’25” (East)

 District H.Q. : Ajmer

2 . Demo grap h y

 Total Population : 179646 (as per 1991 Census)

 Literate : 49.01%

3 . Land use  Pa t te r n  in  s tu d y a rea
( as per district census handbook 1991 of Ajmer )
Total Area : 38022.51  Hect.
i) Irrigated Area : 1491.19  Hect.
ii) Unirrigated Area : 14687.69  Hect.
iii) Cultivable waste land : 4974.43  Hect.
iv) Area not available for Cultivation : 13253.46  Hect.
v) Forest : 3612.74  Hect.

4 . C l ima to l og y  ( I MD Da ta  Ta b le  enc losed )

i) Average annual rainfall : 395 mm (up to 1999)
ii) Mean monthly maximum : 41.5°C

Temperature (May)
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iii) Mean monthly minimum : 12.7°C
Temperature (Jan.)

iv) Relative Humidity (Annual Mean)

8.30 hours : 59%

17.30 hours : 41%

4.1.1 LAND USE PATTERN OF MINING LEASE AREA

The lease area falls in revenue land of villages Kesharpura-Sheopura, Tehsil
Beawar, Distt. Ajmer. The total lease area is 856.8 hect. and falls in Govt.
waste land. There is no forest in the lease area.

4.2 TOPOGRAPHY

A detailed analysis of the study area has been carried out. It has been
observed that the topography of the study is undulating with a ridge running in
the NE-SW direction having a maximum elevation of 467 m. The slope of the
study area ranges from 0°-18° and that of project area varies between 0° and
5°.

4.3 PHYSIOGRAPHY

There is no river in and around the lease area and generally drainage is
towards North and NNW. There is no perennial water source in the area. Rain
water from the area drains through water courses and is collected in the
ponds of Balad and Andheri Devori village. The strike of the limestone is N
33° E – S 33° W and direction of dip N 57° W and amount of dip various from
45° – 60°.
There is no forest in the lease area. A major portion of the area is rocky and
thus there is no vegetation. East of the area represents an undulating
topography with small mounds and hillocks followed by prominent chain of
hills extending in North East – South West direction. In fact on the top of this
hill range the highest RL is 582 mtrs and bottom RL is 510 mtrs. There occurs
two parallel ridges of limestone extending all along the length of the area. A
shallow valley in which there is alluvium soil deposit, which is suitable for
supporting local agriculture, separates the two ridges from one another.
Thorny Bushes are found on the hill slopes and nallah cuttings.

4.4 WATER ENVIRONMENT

4.4.1 HYDROLOGY

The villagers are mainly dependent on rains and ground water. The water is
used for drinking water irrigation. Drinking water is arranged from wells, and
for irrigation purpose villagers mainly depend on rainwater. The depth of
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water table varied between 20 to 45 m. The rainfall in the area is erratic thus
the area shows scarcity of water.

During the survey various samples of water within 10 km. radius were
analyzed as explained in subsequent paragraph. The water level of the study
area is not affected. The irrigated land constitutes only 3.93% of the study
area and water requirement for irrigation purposes is met form the rain water
mainly. So there is no impact on the ground water level. Moreover, water
requirement for domestic purposes is meager to have any affect on the water
table. The water resources are characterized into two groups i.e. surface
water and ground water.

4.4.1 SURFACE WATER QUALITY

There is neither water stream nor lake as a surface water source

4.4.2 GROUND WATER SURVEY

The project study area is known to be water scarcity area. There is no flowing
water stream or lake as a surface water source. Requirement of water in the
area is mostly met from underground sources through hand pumps. There are
a few water reservoirs.

All parameter values of ground water sources are well and within the
excessive limits of Ministry of Health, Govt. of India, for potable water. The
villagers are mainly dependent on rains and underground water. The water is
used for drinking water and irrigation. Drinking water is arranged from wells,
and for irrigation purpose villagers mainly depend on rainwater. The depth of
water table varied between 20 to 45 m. Requirement of water in the area is
mostly met from underground sources through hand pumps. Also there are a
few water reservoirs.

4.4.3 GROUND WATER QUALITY

The quality of groundwater has been ascertained from the chemical analysis
results of water samples collected from representative dug wells of five
sampling stations located on the map live Andheri Devori, Shivpura Ghata,
Khimpura, Mundoti and Mine Site etc.  The range of different chemical
constituents in the ground water is given below:

Water samples were collected from 5 stations and the analysis of the samples
shows that the concentration of Total Dissolved Solids ranges between 245
mg/l to 1420 mg/l, pH varies from 7.2 to 7.9 and Total Hardness from 273
mg/l to 391 mg/l.

Fluorides and nitrates are within the permissible limits. Heavy metals were not
detected in any of the samples and were reported absent in all the ground
water samples.
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TABLE – 4.4.3
GROUND WATER ANALYSIS

(SUMMER SEASON)
S.
No

PARAMETERS Mine
Site

Andheri
Deori

Shivpura
Ghata

Mundoti Khimpura

1. pH 7.2 7.7 7.2 7.9 7.0
2. Total Suspended

Solids (as TSS), mg/lt.
42 22 16 55 25

3. Total Dissolved Solids
(as TDS), mg/lt.

1420 968 245 1042 1011

4. BOD 1.3 1.1 2.2 1.2 1.5
5. COD 2.3 7.3 10 5.5 7.1
6. Sodium (mg/lt.) 364 201 155 354 75
7. Chlorides (as Cl), mg/lt. 198 465 111 243 294
8. Nitrates (as N) mg/lt. 30 21 14 23 17
9. Calcium, mg/lt. 156 99 121 51 131

10. Magnesium (as Mg),
mg/lt.

96 50 186 112 191

11. Fluorides (as F), mg/lt. 0.40 0.51 0.59 0.43 0.61
12. Hardness (as CaCO3),

mg/lt.
312 273 362 289 391

13. Sulphates (as S), mg/lt. 120 62 42 53 34
14. Potassium, mg/lt. 4.3 3.4 2.8 3.1 3.6
15 Iron 0.22 0.51 0.58 0.23 0.29

All parameter values in ground water sources are well and within the
excessive limits of Ministry of Health, Govt. of India, for potable water. The
villagers are mainly dependent on rains and underground water. The water is
used for drinking and irrigation. Drinking water is arranged from wells, and for
irrigation purpose villagers mainly depend on rainwater. Requirement of water
in the area is mostly met from underground sources through hand pumps.
There are a few water reservoirs; during study period almost all of the
reservoir were found dry.

4.5 METEOROLOGY

Meteorology plays a vital role in affecting the dispersion of pollutants, once
discharged into the atmosphere. Since meteorological factors show wide
fluctuations with time, meaningful interpretation can be drawn only from long-
term reliable data. Such source of data is the Indian Meteorological
Department (IMD), which maintains a network of meteorological stations at
several important locations. The nearest IMD station to the study area is
located at Ajmer. The meteorological parameter recorded from this station is
temperature, humidity, rainfall, wind speed, wind direction, visibility and cloud
cover recorded at two synoptic hours i.e. 8.30 and 17.30 hours.

4.5.1 CLIMATE
The climate of the district of Ajmer is semi arid with an average annual
precipitation of around 395 mm and low humidity. The coldest month is
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January and the hottest month is May. The rainfall is mostly distributed
between the months of July and August.

The micro meteorological conditions at the proposed site will determine the
transport and diffusion pattern of air pollutants released into atmosphere. The
principal variables include horizontal connective transport (average wind
speed and direction) vertical convective transport (atmospheric stability) and
topography of the area.

The data on various meteorological parameters at the Mine site were
collected with the help of a semi-automatic weather station installed at site
during ambient air monitoring period. Meteorological data such as wind
speed, wind direction, dry bulb temperature and wet bulb temperature, and
relative humidity were recorded simultaneously at an hourly interval.

The climate of region in summer season is characterized by intense heat with
occasional dust storms, the winter on the other hand is severely cold. The
atmospheric day-time temperature during winter varies from 20°C to 26°C
while that in summer ranges from 32°C to 44°C.  The area experiences a
moderate temperature during the rainy season.

4.5.2 RAINFALL
The normal annual rainfall was recorded 52.73 cm. while the actual rainfall
was 42.33 cm. in 1989. The rainfall generally increases from the north-west to
the south-east. Kekri gets more rain than other parts of the district. About 90
percent of the annual rainfall is received during the period June to September,
July and August being the rainiest months. The variation in annual rainfall
from year to year is very large. On an average there are 26 rainy days in a
year. During the south-west monsoon season, the relative humidity is
generally over 60 percent and during the rest of the year, the air is dry.

TABLE - 4.5.2.1
RAINFALL

Year Date Rainfall
1999 17.02.99 7 mm

23.05.99 17 mm
21.06.99 136 mm
30.07.99 185 mm

1998 17.03.98 14 mm
28.06.98 56 mm
15.07.98 292 mm
28.08.98 348 mm
23.09.98 525 mm
17.10.98 663 mm

1997 02.12.97 908 mm
1996 05.10.96 812 mm
1995 05.09.95 548 mm
1994 25.12.94 873 mm
1993 24.10.93 266.4 mm
1992 30.12.92 509 mm
1991 23.12.91 455 mm
1990 13.10.90 753 mm

Source – Tehsil Head Quarter Beawar
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4.5.3 METEOROLOGICAL DATA

The meteorological data collected at IMD station Ajmer from February 2002 to
January 2003 are given in Annexure -2

4.5.4 MICRO-METEOROLOGY AT SITE

Meteorological station was set-up at site, to record surface meteorological
parameters Summer 2002.

The wind recorded during the survey period at the site is more or less
according to the trend indicated in windrose diagram.

4.6 AIR ENVIRONMENT

The baseline air quality status was established by monitoring air quality
during the summer season, at the following stations:

A1. Mine site

A2. At Village Andheri Devori

A3. At Village Shivpura Ghata

A4. At Village Khimpura

A5. At Village Mundoti

A6. At Village Rupaheli

A7. At Village Sarkhana

A8. At Village Lasoriya

A9. At Village Ganeshpura

A10. At Village  Sahaspura

A11. At Village Suhawa

The ambient air quality monitoring stations were set up at the following
locations:
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TABLE – 4.6.1
LOCATIONS OF AAQ MONITORING STATIONS

(SUMMER SEASON)

Station Sampling Location Direction from
Mine site

Aerial distance km.
from centre of the

mine site
SA1 Mine Site - -
SA2 Village Andheri Devori NW 3.75 km.
SA3 Village Shivpura Ghata S 4.75 km.
SA4 Village Khimpura E 4.5 km.
SA5 Village Mundoti W 3.0 km.
SA6 Village Rupaheli NW 4.0 km.
SA7 Village Sarkhana ESE <0.5 km.
SA8 Village Lasoriya NW 6.5 km.
SA9 Village Ganeshpura NNW 9.5 km.

SA10 Village Sahaspura NW 7.0 km.
SA11 Village Suhawa NNE 7.5 km.

4.6.1 SAMPLING PROGRAMME

As stated earlier the sampling at the 11 above stations was carried out during
summer season. The sampling frequency was twice a week for 24 hours for a
period of one season.

Table 4.6.2 shows the maximum, minimum and average values of the
pollutant monitored along with the cumulative percentiles.

The stations are selected and located with due consideration to the
meteorological conditions of the region. Major air pollutants viz, Suspended
Particulate Matter (SPM), Respirable Suspended Particulate Matter (RSPM),
Sulphur Dioxide (SO2), Nitrogen Dioxide (NOx), representing the basic air
pollutants in the region were identified for Ambient Air Quality Monitoring
(AAQM). The samples were collected as per the CPCB norms during study
period. Gaseous pollutants viz, SO2 and NOx were collected on 8-hour basis
three times a day through the respective absorbing media. SPM and RSPM
was collected as 24 hours average through Wattman glass micro fiber filter
paper(GFA grade). The samples for gaseous pollutants as well as for SPM
were collected as per the prescribed standard procedures.

PROCEDURE FOR DETERMININGARIOUS AIR QUALITY PARAMETERS
Parameters Testing Procedure

SPM &
RSPM

Gravimetric Method using Respirable Dust Sampler
Envirotech RDS-APM 460 IS:5182 (Part-IV), 1973

Nox Absorption in dill NaOH and then estimated calorimetrically
with sulphanilamide and N (I-Nepthyle) Ethylene diamine
Dihydrochloride and Hydrogen Peroxide (IS: 5182 1975,
Part-VI).

SO2 Absorption in Potassium Tetra Chloromercurate followed by
Chlorimetric estimation using P-Rosaniline hydrochloride
and Formaldehyde (IS: 5182 Part - II, 2001).
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The ambient air quality data for the aforesaid locations are summarized in
table 4.6.2.

TABLE – 4.6.2
BACK GROUND AMBIENT AIR QUALITY

(Summer 2002) (Unit in g/m3)

STATION SAMPLING
LOCATION

SPM SO2 NOX RPM
MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN.

A1 Mine Site 298 215 17 8 24 14 53 41

A2 Village Andheri
Devori 168 146 19 10 28 16 59 43

A3 Village Shivpura
Ghata 151 132 15 8 22 11 49 33

A4 Village Khimpura 146 140 16 7 20 10 58 41
A5 Village Mundoti 149 135 13 5 18 9 47 35
A6 Village Rupaheli 126 120 11 6 13 7 44 39
A7 Village Sarkhana 120 112 8 4 13 10 43 40
A8 Village Lasoriya 136 130 8 5 11 8 32 30
A9 Village Ganeshpura 121 110 9 5 13 10 57 47

A10 Village Sahaspura 121 113 9 5 12 7 66 59
A11 Village Suhawa 120 115 7 5 12 9 65 60

4.6.2 RESULT
The average concentration of SPM for all the 11 AAQM stations ranges
between 116.04 to 248.2 g/m3. At mine site the maximum concentration of
SPM was monitored to be 298 g/m3 and minimum of 215 g/m3 and the
maximum concentration of RSPM was monitored to be 64.04 g/m3 and
minimum of 31.83 g/m3 for all the eleven AAQM stations.

As far as the gaseous pollutants SO2 and NOx are concerned, the
promulgated CPCB limit of 80 g/m3 for residential and rural areas was never
exceeded at any station. The SO2 concentrations are in the range of
5.87g/m3 to 13.90 g/m3 and the NO2 concentration in the range of 8.95
g/m3 to 21.75 g/m3 for all the eleven AAQM stations.

4.7 NOISE ENVIRONMENT
Noise often defined as unwanted sound, interferes with speech
communication, causes annoyance, distracts from work, disturb sleep, thus
deteriorating quality of human environment. Noise Pollution survey has
therefore been carried out. Noise levels were measured at 5 locations in the
study area to establish present scenario.

There are several sources in the 10 km radius buffer zone, which contributes
to the local noise level of the area. Traffic, Cement Factory, Mineral Grinding
units activities at stone quarries as well as activities in near by villages and
agricultural fields add to the ambient noise level of the area.

Noise monitoring data are presented in Table 4.7.1 along with relevant
standards.



29

TABLE-4.7.1
AVERAGE NOISE LEVEL

DURING STUDY PERIOD (SUMMER SEASON)

S.No LOCATIONS
NOISE LEVEL dB (A)

Day Time Night Time

1. Mine Site 64 48

2. Andheri Devori 52 41

3. Shivpura Ghata 52 40

4. Khimpura 51 42

5. Mundoti 52 47

6. Village Rupaheli 54 48

7. Village Sarkhana 52 44

8. Village Lasoriya 55 42

9. Village Ganeshpura 58 47

10. Village Sahaspura 60 51

11. Village Suhawa 52 46

TABLE – 4.7.2
CPCB NOISE STANDRDS

AREA CODE CATEGORY OF AREA
LIMITS IN dB (A)

DAY TIME NIGHT TIME

(A) Industrial area 75 70

(B) Commercial area 65 55

(C) Residential area 55 45

(D) Silence zone 50 40

4.8 SOIL ENVIRONMENT

4.8.1 BASELINE DATA

Soil is the media for supplying the nutrients for plant growth. Nutrients are
available to plants at certain pH and pH of soils can reflect by addition of
pollutants in it either by air, or by water or by solid waste or by all of these. In
order to establish the baseline status of soil characteristics soil samples were
collected at six sampling sites were selected. Samples collected from
identified locations indicate that the soil is alkaline, pH value ranging from 8.2
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to 9.1 with organic matter from 0.0214 to 0.0383%. Soil texture is mostly
sandy loam to loam. Conductivity ranging from 685 to 1148.

Table – 4.8.1

SOIL ANALYSIS REPORT
(SUMMER SEASON APRIL-JUNE 2002)

S.
NO. PARAMETERS

LOCATIONS

MINE SITE ANDHERI
DEVORI

SHIVPURA
GHATA KHIMPURA MUNDOTI

01. pH 8.5 8.2 9.1 8.3 8.5

02. Bulk Density, gm/ml 1.556 1.652 1.781 1.456 1.472

03. Water Holding Capacity 5.110 5.324 5.473 4.561 4.322

04. Soil Texture Sandy Loam Sandy Loam Sandy Loam Sandy Loam Sandy Loam

05. Soil Colour BROWN BROWN BROWN BROWN BROWN

06. Nitrogen as N % 0.065 0.061 0.045 0.039 0.154

07. Phosphorus  % 0.078 0.074 0.067 0.074 0.062

08. Potassium as K % 0.045 0.019 0.036 0.023 0.031

09. Calcium as Ca% 0.456 0.412 0.291 0.234 0.376

10. Magnesium as Mg % 0.231 0.312 0.085 0.089 0.105

11. Sodium as Na % 0.145 0.083 0.104 0.093 0.176

12. Conductivity (umho/cm) 998 845 1148 685 1062

13. Organic matter (%) 0.0333 0.0314 0.0367 0.0383 0.0214

14. Silica (ug/gm) 86.22 66.8 84.6 77.45 103.21

15. Chloride (%) 0.787 0.211 0.767 0.621 0.339

4.9   BIOLOGICAL ENVIRONMENT
4.9.1 INTRODUCTION

Anthropogenic activities tend to bring instability in the species composition
and functioning of ecosystem. The first component to be affected directly as
well as indirectly and in a short, medium and long time span would be the
biotic component of the area. This sets a cyclic process, which may
aggravate the situation unless corrective measures are adopted.

Generation of base-line data and knowing the types and extents of pollutants
would be the first step of the environmental study report. The biological
assessment is trustworthy and acceptable method to understand the impact
of surroundings. This leads to suggesting remedial measures for minimizing
impact. The aim of environment management plant is to manage the
ecosystems with least alterations because only this can make ecosystem
stable.
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4.9.3 FLORA AND FAUNA
The mining lease area is located in a landform, which at this time is
surrounded by low productivity hills. This area is relatively calm and there are
no sources of high noise level. A team of scholars of Zoology carried out a
casual survey. It was found that a variety of animals inhabit this area. The
preliminary survey revealed that the following animals could be observed on a
casual visit.

JUNGLE BABBLER – TURDOIDES STRIATUS
Common babber – Turdoides caudatus
Gree lee-eater – Merops trientalis
Redvented bulbul – Pyenonotus cafer
House crow – Corvus splendens
Jungle Crow – Corvus maerorhynchos
Indian tree pie – Dendrocitta vagabunda
Indian cuckoo – Cuculus micropterus
Indian ring dove – Streptopelia decaocto
Turtli dove – Streptopelia turtur
Senegal dove – Streptopelia sevegolensis
Blue role pigon – Columba livia
Black drongo – Dicrurus odrimilis
Pond heran – Ardeola grayii
Cattle egret – Bubuleus ibis
Sarus crane – Grus antigone
House sparrow – Passer domesticus
Moopoe – Upupa epaps
White breasted kingfishes – Haliyon smyrnesis
Comman Myna – Acridotheres trists
Black myna – Acridotheres ginginianus
Rose ringed parakeet – Psittacula krameri
Grey partridge – Francolinus pondiceriamus
Indian white bubed vulture – Gyps bengalensis

The red data book of species does not include any of these species. The
author draws an inference that animal species. However, biotic inference in
this area will pose a problem of migration of these animal species. As the
above given species are not endemic, rare or endangered, an inevitable
developmental activity may be undertaken with all the precautionary
measures of ecological sustainability e.g. controlled noise level, controlled air
pollution and green belt development.

A pilot survey was carried out around the mines site. The preliminary survey
of this ecosystem revealed that the dominating plant species are ephemeral
and annual. The structure of this ecosystem comprises very common plant
species of semi-arid area. This does not inhibit any such (endemic species)
endangered that the vegetation occurring in this area is characteristically of
scrub jungle type and vegetation formed on sand dunes. The densities of
these plant species also seem to be thin. Following species are recorded from
the given area.
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Heliotropium marifolium Retz. Naharsunda
Indigofera cordifolia Heyne ex Roth Nakali Neel
Indigofera linnaei Ali
Indigofera linifolia Var Campbell Wt. Ex Baker
Tephrosia hamiltonic Drumm Dhamasa
Boerhaavia diffusa Linn (santh) punrnava
Crotalaria burnhia Busch-Ham ex Benth Desert grass
Leptadaenia pyrotechnica Kheep
Aerva tomentosa (Burm. F.) Juss. Aerva (Desestic)
Citrullus colocynthis (Linn) Schrad (Khurbooj)
Eragrostis pylosa (Linn) P. Beauv (Desert grass)
Zizyphus nummularia (Burm f.) Wt. et Arn.Ber (Jharben)
Chenopodium album Linn Battua
Aregemone mexicana Linn. Fibre plant DC.
Corchorus aestuans Linn. Fibre Plant (tilliaceup)
Aregemone mexicana Linn (Piladhutura) Pilikatel
Acacia nilotica (Linn) Del (Babul)
Prosopis juliflora (Khejari) P Cineraris
Azadirichta indica A. Juss (Nim)
Prosopis cineraria (Linn) Druce Khejri

Removal of these herbaceous plant species causes reduction in biomass of
the area and of course the physical (micro) environment will be altered.
Sufficient vegetation cover through a forestation will be required. For
afforestation the choice of plant species should be suitable for the given area.
Indigenous plant species e.g. Proposes cineraria, Tecomella undulata,
Dalbergia sisso, Ailanthus excelsa, zizpyphus numularia, zadirichta ndica
should be preferred and the plantation of these species should be
encouraged.

Authentic list of flora & fauna collected from DFO Ajmer is enclosed as
annexure 9

4.10 LAND ENVIRONMENT

4.10.1 INTRODUCTION
Land use planning is aimed at minimizing the adverse impact of mining
activities on environment and also helps in economy of the project as
well as effective restoration and enhancement of land surface values at
the end of mining activities in the area. This needs detailed study of the
area from various angles before starting of the mining project as well
as during the mining operation for collecting baseline data and analysis
of possible environmental impact. Based on the baseline data and
environmental impact assessment, a detailed environmental
management plan will help in minimizing the impact of mining activities
on its surrounding. This will also help in reclamation and restoration of
the area when mining activity in the area is over.
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4.10.2 PRESENT LAND USE PATTERN OF THE AREA

For collecting base line data / information about the mining lease area
and its surrounding, various survey works i.e. topographical,
geological, meteorological, ecological, occupational & land use pattern
of the area have been carried out. Based on these information’s,
environmental impact assessment & management plan have been
prepared.

A macro level study was conducted to find out the land use pattern
within 10 km. buffer zone. The buffer zone mainly consist of human
settlement, slab quarries, Rocky terrain agricultural land, factory area,
metalled Road leading to Beawar to Vijainagar and Beawar to Masuda,
Railway line, power line. Small villages are found scattered in the area.
The small colonies scattered in the area are known as baria. The
quantity of agriculture land is less as compact to other land but
agriculture land is fertile.

TABLE – 4.10.1
LAND UTILIZATION IN STUDY AREA (10 K.M. OF STUDY AREA)

S.
No.

Particulars Area in
Hectares

Percentage to
total Area

01. Forest 3612.74 9.5%

02. Irrigated Area 1491.19 3.93 %

03. Unirrigated Area 14687.69 38.63%

04. Culturable Waste 4974.43 13.08%

05. Area not available for cultivation 13253.46 34.86%

Total 38022.51 100.00

4.11 CROPPING PATTERN
Base line data collected from agriculture department Beawar and observed
that area around the area is majoraly distributed with following crops-

Kharif crops -Kapas, Makka, Bajra, Jawar, Till, Mongh, Chowla, Hari Mirchi,
Tamatar.
Rabi Crops -Wheat, Jow, Chawal, Tarameera, Sarson, Bindi, matar, tomato,
palak, moli, groundnut, Jeera etc.

Cropping pattern of the area depends upon the climatological conditions and
need of the local population of the area. Sometimes cropping pattern may get
changed during construction and operational phase because of particular
requirement of specified anthropogenic activities.

Detail Cropping pattern of Kharif and Rabi seasons are given in Table 4.10.1
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TABLE 4.11.1
AREA OCCUPIED BY DIFFERENT CROPS

Crops Area (in hect.)
Irrigated Unirrigated Total %

RABI
Wheat 974 19 993 6.90
Barley 288 61 349 2.40
Gram 3 703 706 4.90
Others 768 400 1,168 8.10
KHARIF
Maize 36 2,694 3,000 20.90
Bajra 0 2,041 2,041 14.20
Jawar 1 3,296 3,296 22.90
Others 585 2,241 2,826 19.70
Total 2,655 11,424 14,379 100.00

As shown in the figures, a maximum of 6.9% of the area is occupied by wheat
during Rabi season followed by grams (4.9%). During the Kharif season,
Jawar occupies the maximum area (22.9%) followed by maize (20.9%) and
bajra (14.2%). It may be noted that cultivated land is less than 40% hence it is
not intensively cropping area. The discussions with local people could not
lead to the conclusion that there has been any decrease in the crop yield.

4.12 SOCIO-ECONOMIC ENVIRONMENT
An integral part of environmental study, which deals with the total
environment, is socio-economic environment incorporating various facts
related to socio-economic condition in the area. These includes demographic
structure of the area, provision of basic amenities viz., housing, education,
health and medical services, occupation, water supply, sanitation,
communication transportation, prevailing diseases pattern as well as feature
of aesthetic significance such as temples, historical monuments etc. at the
baseline level. This would help in visualising and predicting the likely impact
depending upon the nature and magnitude of the project.

Beawar is the chief town of the area previously known as Marwar. It is the
second most important wool exporting centre of India. There are several
cotton textile industrial establishments, big and small, in the town. ‘Til-Patti’ is
a special delivery of Beawar, which is sent to various places in India and
abroad. Besides, three big cotton mills i.e. Krishna Mills, The Edward Mills
and Mahalaxmi Mills, there is a large number of small factories in the town.
There is a post-graduate college and a training school for teachers. Some of
the picnic sports and places of interests in and around Beawar town are
Mataji-ki-Dungri, Chang-Ki-Dhani, Balad’s Jain Temple and Sheopura Ghata.
Makreda and Jalia water works are famous as picnic sports while Todgarh is
an old fort.

Apart from the places mentioned above, the other famous in the district are
Masooda an ancient village founded by Salazer Ghazi, Commander-in-chief
of Sahabuddin Ghori, and named after his daughter Masud Ghazi.
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4.12.1DEMOGRAPHY
The population as per 1991 census is 179646 (for 10 km zone). Scheduled
Caste fraction of the population of the study area (10 km) is 15.5% and
scheduled tribe 0.7%. Percentage of literacy is 49.01% (62.98% in urban area
and 28.55% in rural area of total population) and that of workers those
actually engaged in occupation is 34.38% (including marginal workers)

4.12.2 DENSITY OF POPULATION
Looking to the size of each Panchayat Samiti within the district, it will be seen
that Bhinay Panchayat Samiti has the maximum share with 14.91 percent
followed by Pisangan Panchayat Samiti with 14.76 percent proportion in the
total rural areas of the district. Jawaja Panchayat Samiti ranks at the bottom
covering only 8.12 percent of the total rural areas of the district.

4.12.3 SEX - RATIO
The population of females in the population of the district as a whole has
always been on the lower side as compared to males. If we compare the
trend of sex ratio in the rural and urban areas, we notice that only in 1901 the
sex ratio was favouring females in the urban areas of the district. A study of
the patter of sex-ratio in all the Panchayat Samities of the district would reveal
that in 1991, the proportion of females to total male population is highest in
Jawaja Panchayat Samiti, the sex-ratio being 986, followed by Kekri
Panchayat Samiti i.e. 943 and the lowest sex-ratio is recorded in Masooda
Panchayat Samiti, the sex-ratio being 919.

4.12.4 SCHEDULED CASTES AND SCHEDULED TRIBES
Analysing the dispersal of rural scheduled caste population at Panchayat
Samiti level. It is evident that the highest concentration (15.79 percent) is
found in Pisangan Panchayat Samiti followed by 15.32 percent in Kekri
Panachayat Samiti and lowest 7.17 percent found in Jawaja Panchayat
Samiti.

4.12.5 BASIC AMENITIES
Shree Captive Mine study area came in Jawaja & Masuda Panchayat Samiti.
These area are developed area, in which Education facilities are 76.68% &
79.56% respectively, Medical facilities are 19.69% & 27.01% respectively,
Drinking water facilities are 98.45% & 100% respectively, Post & Telegraph
facilities are 21.24% & 23.36% respectively and power supply are 47.67% &
73.72% respectively.

4.12.6 Conclusion
Shree Cement management recruits the semi skilled & unskilled workers from
the nearby villages i.e. Lasodiya, Khimpura, Andheri Devori, Balad,
Jhunjharon Ki Bari, Sarkhana, Mundoti, Jhak, Lulwa etc., due to local labours
rapidly increasing the social status of the villagers.

The management supports the local administration and other form of
assistance for the development of public amenities in this region. Mainly they
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are providing the basic amenities to nearby villagers for water distribution,
building of schools, hospitals etc.

Adult Education programmes are proposed up-gradation of literacy level.

Plantation is very much developed in side the mine site and also cement plant
site and colony.


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CHAPTER-V

ENVIRONMENTAL IMPACT ASSESMENT

5.1 INTRODUCTION
The environmental parameters likely to be affected by mining are related to
many factors, i.e., physical social, economic, agriculture and aesthetic.
Opencast mining involves extraction of underneath minerals, its dumping and
dumping of waste along with other operations, viz, traffic network, and other
vehicular movements. All the operations can disturb environment of the area
in various ways, such as removal of mass, change of landscape,
displacement of human settlement, flora and fauna of the area, surface
drainage, change in air, water and soil quality. While for purpose of
development and economic upliftment of people, there is need for
establishment of industries and mining, but these have to be environmentally
friendly. Therefore it is essential to assess the impacts of mining on different
environmental parameters, before starting the mining operations, so that
abatement measures could be planned in advance for eco-friendly mining in
the area.

The increasing awareness among the people about ecological imbalance and
environmental degradation has raised many apprehensions. Opencast mining
involves extraction of underneath minerals, its duping and dumping of waste
along with other operations such as traffic network and other activities related
to mining. All the operations can disturb environment of the area in various
ways, such as removal of mass, change of land scape, displacement of
human being, influx of out side labour and change in air, water and soil quality
of the area. This is a small mine and will be worked without blasting,
therefore, this will not leave much impacts on environmental parameters of
the area. The impacts on different environmental parameters due to this
mining project are discussed below:

5.2 IMPACT ON SOIL AND LAND USE PATTERN
5.2.1 IMPACT OF MINING ON SOIL ENVIRONMENT OF THE AREA

However, there may be pollution to soils adjacent to mining area if proper care
is not taken. The anticipated pollution to soil environment due to mining
activities is as follows.

i) Changes in soil texture due to settling of air borne dust or due to wash
off of solid particulates by surface or ground water. This will lead to
change in porosity, permeability & other such physical characteristics
of soil of the area.

ii) Changes in soil chemistry due to addition of foreign material from
polluted air and water due to mining activities in the area.
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iii) Soil erosion due to pumping of water from mines pit or due to wash off
from waste dumps.

There will be no impact on soil of the study area located beyond the working
area of the present mining project as there will be no pollution to air & water,
which are the distant carriers of solid, liquid & gaseous matters. Soil samples
are collected and tested at regular intervals for the near by areas. This shows
that there is no impact on the soil environment of the study area due to the
present mining activities.

5.2.2 IMPACT ON LANDUSE PATTERN

Major impact on land use pattern in the area will be mainly in core zone,
where actual mining activities will take place. The mining will not affect the
land use pattern of study area of 10 km. radius. The land use pattern at the
end of life of the mine has been shown on Plate No. 4. The details of land use
pattern at the end of life of the mine is given below:

S.No. Land Use Area of Land
Required (Hect.)

1. Quarry Pit Area 225.0

2. Storage of overburden waste rock & reject
grade mineral 88.0

3. Area kept intact 316.2

5. Infrastructure (road, crushing plant, electrical
installations, office, workshop etc.) 4.5

6. Agriculture land 153.1

7. Green Belt Development / Plantation 70.0

Total 856.8

5.3 IMPACT OF MINING ACTIVITIES ON AGRICULTURAL
PRACTICE OF THE AREA.

The anticipated impacts of mining activities on agricultural practice are as
follows.

 Reduction of agricultural land
 Soil pollution
 Water pollution
 Air pollution

These impacts may reduce yield of crops in the area if proper precautions are
not taken.
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However, there will be no adverse impact of the present mining activity on
agricultural practice or crop yield at district or tehsil level or even beyond the
boundary of mining lease area. In the core zone, the agricultural land is very
less. Most of the land is rocky land or wasteland. In mine planning proper care
has been taken minimize the impact on agricultural land coming under the
core zone.

5.3.1 IMPACT OF MINING ACTIVITY ON FLORAL ENVIRONMENT OF
THE AREA

i) Floral environment is affected by mining activities due to

 Air Pollution i.e. both dust & gaseous pollution

 Water pollution

 Land Pollution

In the present study area, there will be absolutely no pollution to fauna
at district level and even beyond the boundary of mining lease area in
the 10 km. radius buffer zone. This is because sources of pollution i.e.
dust, gaseous emanations, solid & liquid effluents will be minimized at
the generation point itself and adequate measures will be taken to
prevent their impact on environment. So, there will be no pollution to
distant carriers like air and water.

ii) Again, there is no forest in the core zone of mining lease area. So,
there will be no deforestation due to mining. The mining lease area
consists of mainly rocky land and is sparsely vegetated. Strict control
measures to prevent air & water pollution will lead to absolutely no
adverse impact on the floral environment of the adjacent area.

iii) The mining lease area is devoid of vegetation. So, the greenery to be
developed under green belt development programme will improve the
floral environment of the area.

5.3.2 IMPACT OF MINING ACTIVITIES ON FAUNAL ENVIRONMENT
OF THE AREA

Buffer zone area is sparsely vegetated or devoid of vegetation. So there is no
big animal in the core zone area small animals like Hare, Squirrels, Snakes,
Desert, lizards etc. are accordingly found in the core zone area. But, the
development of green belt in the area will bring back the birds, insects,
reptiles and other small animals, which might go away for the time being.



40

5.4 IMPACT ON WATER REGIME

5.4.1 SURFACE WATER

There is no major river or lake & canal in or around the mining lease area. In
general, deposition and sedimentation can be caused due to waste disposal.
However, in the present case it is expected to be negligible as the waste
material consists mainly of lumps of hard rock forming the interburden. There
is hardly any overburden and fine clay materials are very less.

5.4.2 GROUND WATER

The water table in the wells varies from 20 to 45 m. below from ground level.
The wells were dug mostly in calc-gneiss zone as the limestone in the area
was not found to be a good aquifer. As there is no wastewater is discharged
from the mining operation, only wastewater is generated from office toilets,
which is discharged in to sock pit via septic tank. Therefore there is no
significant impact on either the hydraulic gradient or the flow rates in the wells
due to the mining operations in limestone area.

5.4.3 SOURCES OF LIQUID EFFLUENT

The probable sources of water effluents in Sheopura – Kesarpura Limestone
Mines are discussed below:

i) Rain water anticipated to be collected in the mine pits during rainy
season. The water collected in the mines pit will be preserved in lower
most bench of the mine. The water will be consumed in plantation and
spraying etc. The excess water, discharged from this Wash off and
Leacheates from waste dumps.

The wash off and leacheates from the waste dumps and sub-grade
mineral, during rainy season may cause silting in agriculture fields and
water reservoirs down the slopes. Therefore proper waste
management is required.

iii) Sewage water of Domestic use

The sewage water is only from office toilets, which will discharged in to
sock pit via septic tank.. Total quantity will be approx. 4KLD

iv) Waste Water Generated from workshop

The workshop will be used for washing and maintenance of
machineries. This water will have some traces of oil and grease which
will be separated by passing through upflow filter. Treated water will be
used for dust suppression. Total waste water quantity will be 5KLD.
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5.5 IMPACT ON AIR QUALITY
5.5.1 AIR POLLUTION DUE TO MINING

(i) Gaseous Pollution
The gaseous pollutants (SO2, NOx and CO) are anticipated by HEMM
like, excavator, drill machine dumpers, dozer, compressor and other
transport vehicles. The ambient air quality were measured on 24 hourly
basis to the gaseous pollutants within limits.

(ii) Suspended Particle Matter
The generation of dust is anticipated from various mining activities i.e.
dozing, drilling, blasting, loading, haulage and other transport activities
related to mining.

These will increase SPM/RPM in the area if no mitigative measures are
taken.

(iii) Pollution due to mineral Crushing
At Sheopura - Kesarpura Limestone Mines, beneficiation of mineral
involve crushing of ROM limestone. The limestone is crushed in fully
covered and pollution free stone crusher and crushed limestone is
transported through conveyor belt and ropeway system. These
activities may increase SPM/RPM level if no proper mitigative measure
is taken.

(iv) Prediction of Impact on air quality
Impact on ambient air quality due to the various mining activities is
predicted by using ISCST 3 Area Source Model. Report enclosed as
annexure 9.

5.6 IMPACT OF NOISE
5.6.2 NOISE AND VIBRATION PROBLEMS
5.6.2.1 Source

Several mining and mineral processing activities generate obnoxious
levels of noise and vibration. In opencast mines, heavy earth moving
machineries like excavators, drills, dumpers, dozer and crusher are
prominent sources of noise pollution in neighboring communities.

Ground vibration and air blast takes place due to blasting. This may be
harmful to nearby buildings or structures, if they are not kept within
safe limits. Blasting also generate air vibration wave (air blast).
Vibration may cause structural damages, which depends upon the
periodical acceleration due to vibration. Air blast can damage
structurally unsound building and cause window glass failure. Vibration
can also be a cause of annoyance to human beings. Blasting may
generate fly rock, which may cause damage to both life and wealth. But
appropriate steps towards this will eliminate probability of any such
damage.
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Noise and vibration are primarily occupational health problem for
people working within active mining zone. However, public at large are
not exposed to noise level due to mining activity.

5.6.2.2 Effect of Ground Vibration on Structures

Blasting damage has been classified into four categories:

S.N. Category Description of Damage
1 NO APPRECIABLE

DAMAGE
No formation of noticeable cracks
(PPV <17mm / sec.)

2 THRESHOLD Formation of fine cracks, fall of
plaster, opening & lengthening of old
cracks, loosening of joints,
dislodging of loose objects, etc.
PPV - 17.75mm / sec.)

3 MINOR Superficial not affecting the strength
of structures – broken windows.
Hairline cracks in masonry around
openings near partition, broken
windows. Fall of loose mortar etc.
(PPV – 30 mm / sec)

4 MAJOR Formation of several large cracks,
serious weakening of structures,
shifting of foundation, fall of
masonry, ruptures of opening vaults,
etc. (PPV– 40 – 60 mm / sec)

5.6.2.3 Effect of Ground Vibration on Human Body

Human body can also be considered as complicated arrangements of
independent mass spring system. Human body as a whole has its own
natural frequency depending on the attitude of the person involved:
(Standing 5 – 12 Hz, Prove 3 – 4 Hz and sitting 4 – 6 Hz) Resonance
at 4 – 5 Hz will lower a person threshold of disturbance and discomfort
and lead to complaints. Studies conducted by Garesh Rennie revealed
that frequencies of 10.5 – 13.75 Hz induce peak resonant effects in
both building structures and their occupants.

5.6.2.4 Ground Vibration (Impact on Environment due to blasting)

The ground vibrations are generated due to blasting. These vibrations
may be harmful to nearby buildings etc. if not kept within limits.

The ground vibrations generated due to blasting will be measured by
Seismograph DS – 407 Minimate. Measurement of peak particle
velocity (mm/sec) frequency (Hz), air over pressure and noise levels
will be made on the exposed ground surface and near building
structures etc.
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The established vibration predictor equation for the mine concerned is.

V = -1969.28 (D/Q½)-1.82916

R = Correlation coefficient = 0.98

Id = Index of determination = 0.85

This indicates that in 95 percent cases, the value predicted by the
equation will match with the actual situation.

The sources of noise pollution are Tractors and transport vehicles. Thus
measures are required to minimize the same, though noise due to Tractors,
dumpers and trucks is within permissible limits.

5.7 SOCIO-ECONOMIC IMPACT
5.7.1 SOCIAL DEMOGRAPHIC PROFILE

The social demographic profile of the area is not likely to be affected, because
displacement of people is not involved. The mining in the area has created
rural employment. It has been observed that conditions of the villages around
mining areas are better than that of distant villages.

There are 71 villages with in the mining lease area in core zone and buffer
zone. Since the agricultural output is low the local people mainly depend on
quarrying of slabs and cattle searing. The mining activity in the region has
positive impact on the social economic condition of the area by providing
employment to the local in habitants, wages paid increase the per capita
income. The density of population in the nearby area increased due to
improved economic conditions such as frequent transportation and medical
facilities.

5.7.2 OCCUPATIONAL HEALTH AND SAFETY
There will be some health and safety hazards, which will effect the persons
employed in the mine. The people may suffer from professional diseases or
may get injured while working in the mine. Therefore, measures are required
to protect the persons from these hazards.

5.7.3 HUMAN SETTLEMENT
Near by surrounding villagers being affected from the mining activities, such
as dust pollution, noise pollution and ground vibration.

About 90% local inhabitants are reported to be economically poor. As the area
is generally barren with rocky terrain and irrigation facilities are scarcely
available, the agriculture output is low. The local people mainly depend on
quarrying of slabs and cattle rearing. The nearby villagers will be rehabilitate
to some other safe place out side danger zone. The mining settlement by
providing employment opportunity to the location inhabitants. Bulk of the jobs
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created went to the people of the surrounding areas. Besides, it opened up
avenues of domestic employment by Shree Cement Ltd. Managerial cadres.
The density of population in the nearby areas may to some extent be affected
by dust and particulates.

5.7.4 HISTORICAL MONUMENTS

There is no historical monuments within the mining lease area core zone and
buffer zone. Hence there will be no impact on above.


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CHAPTER-VI

ENVIRONMENTAL MANAGEMENT PLAN

6.0 INTRODUCTION

The mining activities in area will involve, dozing, drilling, blasting, excavation,
loading, haulage, crushing, screening and transportation of limestone to
cement plant. These activities lead to generation of air borne dust, which can
cause air pollution in and around the mining lease area, if appropriate control
measures are not taken. Similarly mining causes land degradation, noise,
water pollution etc. in the area.

In order to minimize impacts of mining on different environmental parameters
and to keep air and water quality within prescribed limits of CPCB, a
comprehensive environmental management plan (EMP) has to be prepared.
This will help in resolving all environmental and ecological issues due to
mining in the area. The environmental management plan will include all
measure and safety precautions necessary for safe mining of required
limestone along with rehabilitation measures for mined out areas.

6.1 MANAGEMENT PLAN FOR SITE DEVELOPMENT

There is no human settlement within the lease area therefore rehabilitation is
not required. The total lease area is 856.8 hectares. This employment will be
provided to local people on merit basis subject to availability of vacancies.
Apart from providing employment, the company will also extend general
benefits by way of development work in the project affected area directly as
well as through respective GRAM PANCHAYATS. The company is already
supporting in community development work like, health care, education, etc.
in consultation with Gram Panchayats and authorities.

6.1.2 PLAN DURING DEVELOPMENT STAGE

The main activities to be carried in mining lease are during development stage
are:

(i) Site clearing & road making.
(ii) Foundations & other construction work.

(iii) Mechanical erection.

(iv) Material handling, storage & water utilization.

(v) Transportation and HEMM movement.
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The protective measures to be adopted during site development are
discussed below:
(i) The generation of dust due to excavation of roads and ramps is

minimized by spraying water before excavation. The generation of dust
due to transport spraying water on haul roads will control vehicles.

(ii) The accommodation with suitable amenities like drinking water,
medical etc. is provided to the employed persons.

6.2 EMP DURING OPERATION PHASE

6.2.1 AIR ENVIRONMENT

The ambient air quality survey of the present buffer zone is marginally
affected due to mining operations. The individual operations, which generate
particulate, include drilling, blasting, dozing, excavation, loading, unloading
and transportation, crushing etc. The general air pollution in case of mining
operation include dust, smoke, organic gases, oxides of carbon, sulfur,
nitrogen etc.  Gaseous emission due to blasting and exhaust from diesel
engines of the machinery deployed also pollute the atmosphere marginally.
These can have adverse effects on the human health conditions, depending
upon the concentration, particle size and duration of the above pollutants.

The result of the air quality survey and parameters tested proves that the
SPM concentration is nearly within the permissible limit but after starting
mining activity the SPM concentration may become high close to the source
at about 0.5 Km. But beyond this the concentration will be well within the
permissible limit. Ambient air quality monitoring conducted around the study
area revealed that the concentration of SPM is in the range of 132 g/m3 to
298 g/m3. These values are well within the prescribed limits of Central
Pollution Control Board (CPCB). As far as SO2 and NOx are concerned, they
are also well within the CPCB limits for residential and rural areas. However,
strict measures is adopted to maintain the air pollution with in the prescribed
norms.

6.2.1.1 Prevention and Control of Air Pollution
A. Dust Pollution
The main pollutant in air is suspended particulate matter (SPM), which
is generated due to various mining activities. However, to reduce the
impact of dust pollution the following steps have been taken during
various mining activities.

a) During drilling operations
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i) Sharp drill bits are used for drilling and regrinding is done
periodically to reduce generation of dust.

ii) Drilling machines are equipped with wet drilling system to
prevent dust to get air borne.

iii) The drill machines are kept leakage free.

iv) Drill operator and his helper are equipped with personal
protective appliances.

b) During blasting operation

i) Nitrate mixture Slurry Explosive and ANFO are used as
explosive for lasting.

ii) The amount of explosive used per round of blasting is
low.

iii) Blasting is done in most scientific manner with the use of
latest technology like using stock tube detonator ( Down
line  detonators in combination with noise less trunk line
detonators ) to control & prevent the dust to get air borne
and to control the fly rock.

iv) Blasting is done in controlled manner with millisecond
delay, cord relay to control and prevent the dust to get air
borne and to limit the fly rocks within 50-60 m.

v) Use of Rock breaker has reduced the generation of dust
considerably.

vi) With the good blasting system, dozing of broken rocks is
less where by dust due to dozing is less.

vii) Blasting is carried out during 2 p.m. to 4 p.m.  During this
period, movement of man and animal is comparatively
less. However, proper signal and warning is given as per
mines act.

viii) Competent persons carry out blasting and all the
precautions laid under MMR, 1961 and Explosive Act are
followed.

ix) Time to time scientific studies regarding ground vibration,
noise level, flying rocks and other blasting hazards is
conducted through experts of the subjects.
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x) Results of the blasting are monitored by Government
agencies like Director General of Mines Safety, Indian
Bureau of Mines.

c) During loading operation

i) Latest loading equipments like hydraulic excavators of
large capacity are used with dumpers. This reduces the
number of buckets to fill from height and thus have
comparatively less dust generation. The propagation of
this dust will be confined to loading point only and does
not affect any person both the operators of excavator and
dumpers who are sit in closed chamber and are equipped
with dust mask.

ii) Skilled operators are operating excavators.

iii) Over burden is removed prior to working in the face.

iv) Water sprinkling is done on working faces to reduce
generation of dust.

d) During Transport operation

i) All the haulage roads including the main ramp from
crusher to mines pit are kept wide, leveled, compacted
with road roller, properly maintained and watered
regularly during the shift operation to prevent generation
of dust due to movement of dumpers, water tankers, etc.

ii) Morrum is used on haul roads instead of clay / dust,
which is comparatively heavy and chances of generation
of dust becomes less.

iii) The crushed material from crushing plant is transported
to cement plant by conveyor belt and ropeway system to
minimize the dust generation. Water is sprayed in side
the crusher to make crushed lime stone sufficient
moistened to avoid the dust generation during transfer.

iv) To minimize dust pollution double crapping under belt
cleaning device is used.

v) To minimize dust pollution, hoods have been provided at
transfer points and chutes is designed properly, which
minimizes generation of dust during transportation of
limestone through belt conveyor system.
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vi) Vulcanizing of conveyor belt joints is done properly, which
minimizes generation of dust.

e) During crushing operation

i) For removal of dust from the crusher and conveyor belt
loading points, water is sprayed in side the crusher

ii) Automatic water sprinkling system is provided at crusher
hopper where water sprinkles automatically during
dumper unloading operation and the crusher hopper is
also covered with GI sheet, which also helps to avid the
drift of dust generated during unloading of limestone at
crusher hopper.

f) Plantation work carried out

i) In order to reduce air pollution in the surroundings, green
belt is developed around the crushing plant, belt
conveyor, mines office, workshop, and mine approach
road etc.

ii) Dumpsites of waste rock, low-grade mineral, etc. are
thickly vegetated by plantation on and around them to
prevent dust pollution during stormy wind.

g) Monitoring of air pollution

i) Periodic air quality survey is being carried out to monitor the
changes consequent upon mining activities as per the norms
of Rajasthan Pollution Control Board.

B. Prevention and control of Gaseous Pollution
In mining activities, the only source of gaseous emissions is
from blasting and the engines of Heavy earth moving machines
(HEMM). Blasting of explosive result in increase of nitrogen
oxides, which gets diluted by the wind. Controlled blasting and
optimization of use of explosive energy will help in reducing the
above emissions. The emissions from the diesel engines of the
machinery could be visible as smoke or invisible gases such as
sulphur dioxide, oxides of nitrogen, carbon monoxide and
unburnt hydrocarbons. Due to incomplete combustion of the fuel
the reasons may be quality of fuel improper operation of the
engine, etc. Doing proper maintenance of machines, which
improves combustion process, reduction in the pollution. Good
maintenance and monitoring of fuel and oil do not allow the
gaseous emissions to be appreciably higher than the ambient
condition. The effect of these gases is limited to the surrounding
of the equipment in operation only and will not affect the human
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being since the available person at that point will be operator of
the equipments, who will be sitting inside a closed chamber with
protective mask.

6.2.1.2 Protection of Sites of Cultural, Historical and Scenic Importance
due to mining activity.

These sites do not exist in study area therefore measures are not
required.

6.2.2 NOISE ENVIRONMENT AND GROUND VIBRATION

6.2.2.1 Noise Abatement and Control

The latest HEMM is used in mining and due care will be taken to
minimize generation of noise.

i) Under the ISO 14001 concept, all types of maintenance i.e.
scheduled maintenance and preventive maintenance of all
machines is carried out. This helps in reducing generation of
noise during working of machines.

ii) The practice of wet drilling is carried out with the help of sharp
drill bits. This helps in reducing noise generation during drilling.

iii) Controlled blasting is done with the help of latest blasting
technique using shock tube detonator (Down line detonators in
combination with noise less trunk line detorator), which reduce
generation of noise.

iv) Use of Rock breaker has reduced the noise level.

v) Crushing of run-off-mines limestone is done in a closed
environment, which helps in minimizing generation of noise.

vi) Limestone is transported from crushing plant to cement plant
through belt conveyor system and ropeway that minimizes
generation of noise.

vii) Plantation is done around crushing plant, on the sides of
approach roads, on both sides of belt conveyor system, around
office complex and workshop area This is arresting noise at
source due mining activities in the area.

viii) In order to reduce the effect of noise pollution, earmuffs are
provided to all operators and employees working at mining site
as a safety measure.
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ix) Periodical monitoring of noise level of mining machines and at
some locations in the mining site is  being conducted.

6.2.2.2 Vibration Abatement

Sources of vibration due mining activity in the area are anticipated
mainly due to operation of Blasting. In addition vibration is also
generated due to crushing plants, Heavy Earth Moving Machines like
excavators, dozers, dumpers, drill machines etc. However, following
precautions are taken for abatement of vibration due to present mining
project. The factors affecting ground vibration include, geological
structures, explosive charge per delay, blast design parameters,
method of initiation, explosive type used etc.

A. Vibration due to Machines

Vibrations due to machines are minimized by taking following
measures.

1. Proper selection of machines like crushing plant, dozer,
excavators, drill machines, etc. at the time of their
procurement from the market, has been done in such way
that they produce least vibration compared to other
available models in the market at that time.

2. Proper maintenance, oiling and greasing of machines at
regular intervals reduce generation of vibration due to
machines.

3. Machines are operated by trained operators.

4. Footing of crusher has been made in such a way, which
reduces transmission of ground vibration.

B. Ground Vibration due to Blasting

Depending on the type of structures and the dominant excitation
frequency, the peak particle velocity (ppv) on the ground
adjacent to the structures shall not exceed the values given
below in the table as per the DGMS guidelines.

Permissible standards of ground vibration due to blasting as per
guidelines of Director General of Mines Safety (DGMS),
Dhanbad are as follows.
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TYPE OF STRUCTURE DOMINANT EXCITATION
FREQUENCY, HZ

<8 HZ 8-25 HZ >25 HZ
A. Buildings / Structures not belong to the owner
Domestic houses / structures
(Kuchha, Brick & cement

5 10 15

Industrial Buildings (RRC & Framed
structures)

10 20 25

Objectives of historical importance &
sensitive structures

2 5 10

B. Buildings belonging to owner with limited span of life
Domestic houses/structures
(Kuchha, brick & cement)

10 15 25

Industrial buildings (RRC, Framed
structures)

15 25 50

*Source – DGMS Tech Circular No.7 of 1997

To keep ground vibration due to blasting well within the above
mentioned prescribed limits of DGMS, following measures have been
taken.

i) Drilling and blasting is done in the supervision of qualified
persons.

ii) Not more than 50 holes are blasted at a time once in a week
and there delay timing in each hole by using surface noise less
truck line detonators.

iii) Down line detonators (Shock Tube) in combination with noise
less trunk line detonators are used.

iv) ANFO/Slurry explosive is used which has low velocity of
detonation, which reduces ground vibrations.

v) Non-electric blasting system is used to reduce ground
vibrations.

vi) Use of Hydraulic rock breaker has reduced ground vibration and
noise .

vii) By using  bottom initiation system, there is no problem.

viii) Stemming length is kept 1/3 of the hole depth for optimum
utilization of explosives as well to reduce fly rock.

ix) The faces are cleared for loose rocks before blasting which may
be sources of fly rocks.
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x) Detonating fuses containing fewer explosives per meter length is
used.

xi) The blasting safety zone is clearly marked on the ground. This
zone is cleared from strays animals and men by pasting security
guards before blasting. Before blasting siren is blown to inform
the people about blasting.

xii) The vibrations and air blast are monitored. The results of such
data are regularly sent to DGMS.

6.2.3 WATER ENVIRONMENT

The liquid effluents can contaminate surface and ground water bodies, soil
and biological environment, where proper care is not taken. The following
measures are being taken to minimize adverse impacts for water effluents.

(A) Mine Water

The rainfall is very scanty, no benefication is proposed and there is no
changes of ground water quality during ensuing five year. This water is
stored and used in plantation and spraying on the haul roads. The
following precautions will be taken to prevent adverse impact of mine
water.

(i) Garland drains have been provided around the working pits to
prevent entry of rainwater. The rainwater is diverted into natural
water channels.

(ii) There is no perennial water body inside the mining lease area
from where seepage may take place into mine workings.

(iii) Rainwater and ground water encountered in the workings is
collected in lower most benches for its use in mining operations
and plantation. The excess water, if any to be pumped out is
diverted in seasonal nallahs. The area is water scare zone and
pumped out water will be very useful.

(iv) The strata of the area contain limestone, which do not generate
toxic substance at any stage of mining.

(B) Leachates / wash-offs from waste rock/low grade mineral dumps

There is no perennial water body or watercourse in the area, which
may get affected by waste dumps. Water table in the area is varying
between 20 – 30 m below the ground surface throughout the year
except in rainy season. So, there is little chance of interactions
between waste dumps & water table of the area.
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The seasonal nallahs flowing across the mining lease area gets water
only in rainy season. The following measures have been planned to
minimize the effect of leachates / wash-offs from future waste dumps
on the environment.

i) The site of dumps has been kept away from water course.
ii) Selection of dumpsites has been done on non-mineralized zone

of mining lease area where outcrop of rock is found. The little
soil cover, if found, will be removed by dozing. This will help in
quick flow of water percolating through the dumps into the
garland drains, which will help in reducing leaching action of
water as well as in seepage of water to ground water bodies.

iii) Garland drains have been provided to prohibit entry of water
during monsoon.

iv) Garland drains have been provided around dumps to retain the
water coming from waste dumps for settling of solid particles.

v) Maintaining proper slope & compaction of dumps help in quick
flow of water pouring on dumps without giving much time to
percolate inside the dumps, which minimize the wash-offs &
leachates.

vi) Dense plantation around the dumpsite will restrict flow of water.
At the same time plantation will be carried out on waste dumps
itself, which gives stability to dumps as well as restricts flow of
water.

vii) Erosion is caused by run off water during the monsoon period.
This rain water flows through natural water courses into nalla.
The rain water also gets accumulated in the sump at the bottom
bench which will be used for dust suppression, i.e. water spray
on haul road, crusher hopper, drilling side. This water will have
slightly different values in terms of pH, sulphate, total alkalinity,
calcium etc. However, these constituents will be well within
permissible limits for any discharge into the surface water,
though the same can’t be used for drinking purpose.

(C) Sewage Water

The source of sewage water is office toilets which will be discharged in
the soak pit via septic tank.

(D) Waste Water Generated from Workshop

The workshop for washing and maintenance of machineries will be
provided at the site. This water after separating the oil and grease by
passing through upflow filter will be used for dust suppression.
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(E) Acid Mine Drainage

The mineral, proposed to be worked in the lease area is limestone,
which is alkaline in nature and does not create acidic effect in the
water.

6.2.4 LAND ENVIRONMENT

6.2.4.1 Management for Land use

Detailed topographical and geological survey of the area has been
carried out. The detailed exploration work in the lease area has also
been carried out with appropriate gird pattern by core drilling to
estimate mineable reserves. According to reserves, mine planning has
been done in the mineralized zone only. This helps in proper planning
from the beginning and also helps in proper use of land.

6.2.4.2 Reclamation Plan for Land use in Mining

At the Sheopura – Kesarpura Limestone quarry, the excavated area is
not immediately proposed to be back filled, as limestone occurs even
below the 500 m. level, upto which mining activity was so far carried
out and it may still be economically feasible to mine from further lower
levels at a later date. There is a continuity of limestone below 500 m.
R.L. in view of mineral conservation point of view, the reclamation is
not proposed. It is, therefore, proposed to convert the worked out area
into a pond where seasonal fish breeding can be attempted, at the end
of life of mine.

In case of abandoned quarries/pits, it is proposed that there will be
reservoirs.

The plantation will also be done in the area not used for mining. The
reclamation has been shown conceptual plan (Plate No. 4).

The conceptual plan of mining lease area has been prepared on basis
of detailed exploration work carried out for optimum utilization and
conservation of natural resources. This ensures that mining area is
kept minimum possible and undesired utilization of land is avoided.

The waste material produced from the mine has been used in making
ramps, parapet wall around working area, preparation of roads as well
as leveling of undulating areas. The balance waste material has been
dumped at specific non-mineralized zone as per plan approved by IBM.
Maximum height of the dumps have been proposed 30 m. with 3
terraces (benches) each of 10 m. high 10 m. width. There is no top soil
in the area therefore no separate place for its stacking has been
earmarked.
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The left over waste material likely to be generated during the life of the
mine will be inadequate for back filling of the excavated areas. At the
end of life of the mine, on reaching upto economic depth the pit will be
converted into water reservoir as post mining land use. This pit will get
filled with rain water during rainy season and is utilized in cement plant
and mining activity. This will also recharge the ground water table of
the area.

Plantation in the un-mineralized zone, dumping yard and periphery of
the mine will improve aesthetic beauty of the area.

However, on reaching techno economic depth, it will be re-examined
whether a part excavated area can be restored with left over waste
material.

6.2.4.3 Measures planned to minimize impact on soil environment of the
area.

The topography of the lease area consists of rocky terrain. The
limestone exposed on the surface and there is no topsoil within mine
working area. Hence it is not proposed for storage and preservation of
topsoil.

Green belt development around the area, shown in Plate - 4, will
minimize the impact of mining on soil characteristics like its texture,
chemistry & even soil erosion in the area.

6.2.4.4 Environmental Management Plan to minimize impact on
agricultural practice of the area.

 Due care has been taken during initial planning stage i.e. while
preparing conceptual plan of the mining lease area, to minimize use
of agricultural land for mining activity.

 All possible measures have been taken to reduce air, water and
land pollution.

 Plantation work to be carried out in the area for green belt
development and gardening will help in retention of water in the
area and will also help in increase in moisture level of the
atmosphere.

6.2.5 BIOLOGICAL ENVIRONMENT
6.2.5.1 Green Belt Development

The proposed green belt in the lease area is to be designed taking into
consideration the availability of area as the efficiency of green belt in
pollution control mainly depends on its width of green belt, distance
from pollution sources, side of the habitat from working place and tree
height. The proposed green belt has been designed to control SPM,
gaseous pollutants, noise, surface run off and soil erosion etc. At the
end of mine life 70 hectare land of non mineralized mining lease area
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will be developed for green belt. In addition to this green belt will be
developed on 88 hect. Land proposed for waste dump yard. Total no.
of plantation will be 62965 no.s and the survival rate is expected to be
90 %

While considering the above aspects due care has been taken for
selecting the suitable characteristics plant species as those fast
growing, with thick canopy cover perennial and evergreen trees, trees
with large leaf area, locally suitable plant species, those resistant to
specific pollutant and those which would maintain the regional
ecological balance, soil and hydrological conditions.

The plantation works for green belt development will carried out under
guidelines of Environmentalist Cum Botanist. The details of
recommended species in the area are given in Annexure-3.
Consultation of local Horticulturist and Forest Department has also
been taken for plantation work.

6.2.5.1.1 General Guidelines for Green Belt Development

i. Trees growing upto 5 mtrs. or more in height will be planted
around the installation.

ii. Plantation of trees will be undertaken in appropriate encircling
rows around the installation in alternating rows to prevent
horizontal pollution dispersion.

iii. Trees will be planted along roadsides, to arrest auto-exhaust
and noise pollution, and in such a way that there is no direct line
of sight to the installation when viewed from a point out side the
foliage perimeter.

iv. Since tree trunks are normally devoid of foliage (upto 3 mt.), it
will be appropriate to have shrubbery in form of such trees to
give coverage to this portion.

v. Fast growing trees with thick perennial foliage will be grown, as
it will take many years for trees to grow to their full height.

In order to facilitate the proper growth of vegetation, limited measures
involving preparation of seedbed with suitable amount of fertilizers and
treatment with mulches will be taken. The topsoil will be used for green
belt development / revegetation.

Vegetation cover in and around the mine workings generally helps in :

i. Stabilizing erodible slopes to minimize pollution.

ii. Control of dust.
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iii. Enhancement of aesthetic value.

iv. Maximizing evapo-transpiration, which helps minimizing run off.

v. Reducing noise.

For revegetation, the plants and saplings suitable for the existing soils
and site conditions may be considered. It is recommended to plant fast
growing local plant species, which can adapt to the local climate.

This has to be done in consultation with local government horticulturist.

6.2.5.2 Proposed Plantation Programme

The management proposes for plantation in side mining lease area.
The plantation programme proposed in the area is given in table
6.2.5.3.

TABLE – 6.2.5.3
PROGRESSIVE GREEN BELT PLAN UPTO END OF MINE LIFE

YEAR PLANTATION WITHIN M.L. AREA
Upto 2004 -05 32131

2005 -06 863
2006 -07 971
2007-08 1000
2008-13 5000
2013-18 6000
2018-23 6000
2023-28 6000
2028-32 5000
TOTAL 62965

The survival rate in the area is anticipated 90%.

6.2.5.3 Measures for Minimizing Impact on Flora

However, all possible steps will be taken to prevent pollution of air,
water and soil environment due to mining activity in the area.

Plantation will be carried out for developing gardens and green belt in
at the mines site & colony site to arrest dust at source. Under green
belt development programme, those botanical species, which are
locally suitable, will be planted. This green belt will add to the faunal
environment of the area and at the same time it will help in preventing
environmental pollution which will help in reducing adverse impact on
the indigenous plant species found in the area.
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6.2.5.4 Measures for Minimizing Impact on Fauna

The mining lease area is in non-forest land where presence of fauna is
very rare. As such, there will be no adverse impact of the mining
activity on animals found beyond the mining lease area. However,
following measures will be taken to minimize the impact of mining on
faunal environment of the area.

i) Precautions will be taken to curb pollution to air, water, land &
noise environment to zero level.

ii) Greenery development around the colony and mines area will
help in creating habitats for local faunal species and to attract
birds, insects and reptiles from distant places.

6.2.6 SOCIO-ECONOMIC ENVIRONMENT

6.2.6.1 Management plan for Socio-Economic Environment

In general, socio-economic environment will have positive impact due
to the mining project in the area. In order to improve the socio-
economic conditions of the people of the area, a detailed programme
for development of the area has been framed. The salient features of
the programme are as follows.

i) A well-laid plan for employment of the local people has been
prepared by giving priority to those villagers, whose land falls in
the project area.

ii) Social welfare programme like provision of medical facilities
educational facilities, recreational amenities for the employees
as well as for nearby villagers.

iii) Supplementing Govt. efforts in health monitoring camps, social
welfare and various awareness programmes among the rural
population.

iv) Dust control measures:

Mining is being carried out in controlled manner to minimize the
generation of dust at source. Again, green belt will be developed
around the mining zone as well as around the roads to minimize
the impact of dust on human health. Medical facilities are made
available for health checkup of employees as well as villagers.

vii) Local people have been taken into confidence in all activities to
redress their grievances, if any, and to meet their aspirations.

viii)
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6.2.6.2 Employment:

In the recruitment process of the organisation, local people are given
preference. In employment, priority is given to those villagers whose
land falls in the project area.

Population of the study area is very less. As such the job seekers are
also very less. Most of the deserving candidates have already been
absorbed.

6.2.7 Township for the Project

The mining activities are located in remote areas, therefore a well-planned
township with all adequate modern facilities is the essential part of project.
The residential colonies of this mining project have been constructed jointly
with that of the cement plant. These colonies are well planned with all modern
infrastructures like wide illuminated road, drinking water facility, sanitation
facility with sewage water treatment plant, gardening, green belt development,
etc. The township is provided with independent water treatment plant for safe
drinking water. A well planned sanitary system with sewage water treatment
facility for safe disposal of sewage and garbage. The treated water is used in
green belt development as the study area is water scarcity area.

The periphery of the is fenced and used for green belt development and there
is no possibility of development of slums or temporary settlements near the
residential /project site.

All the mines workmen and staff entitled has been provided residential facility
in above township.

6.2.8 Industrial Hygiene, Occupational Hazards and Safety

The working conditions in the mines are governed by the enactments of the
Director General of Mines Safety (DGMS) and Indian Bureau of Mines (IBM).
As per the guidelines of the Mines Act, the management of Sheopura –
Kesarpura limestone Mines, M/s Shree Cement has taken all necessary
precautions. Normal sanitary, bathing and cleaning facilities have been
provided within the plant. The management carries out periodic health check
up of workers of all sections. Till date in the entire medical check ups, no
abnormal disease, which can be caused due to mining activities, has been
noticed.

Occupational hazards involved in mines are related to dust pollution, noise
pollution, blasting and injuries from moving belt conveyors, equipments, fall
from high places and electric shocks. DGMS has given necessary guidelines
for safety against these occupational hazards. The management strictly
follows these guidelines.

All necessary first aid and medical facilities are provided to the workers. The
mine is well equipped with proper fire protection and fire fighting equipment.
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All operators and mechanics have been trained to handle fire-fighting
equipments. Further all the necessary protective equipments such as helmets,
safety goggles, safety shoes, ear plug, ear muff, etc. are provided to persons
working in hazardous areas.

6.2.9 Recreational Facilities

Immigration of people to the region has resulted in increased water demand
for drinking and other public utilities. The local economy of the region has thus
improved, by setting up of township comprising school, dispensary, market,
communication facilities etc. will result in the development of the region. The
housing activities in the surrounding village will also increase ultimately
resulting into overall prosperity, immigration of the people from different parts
will improve traditional culture.

The important public building, monuments sites of historical importance,
national park or tourist places does not exist.

However, certain local belief places like Devra, Masjid Chhatri, Temple,
Panchayat Bhawan, Patwar Ghar, School etc. are found at a distance of
about more than two Kms. Hence there will be no impact on public buildings,
places and monuments due to proposed mining activities.

6.3 REHABILITATION AND RESTORATION PLAN FOR
MINING AREA IN POST OPERATIONAL PHASE

Opening of pit for mining of mineral and dumping of waste rock and low-grade
material in the mining lease area may disturb Land environment and
aesthetics of the area. However, proper care has been taken to minimize the
impact throughout the life of the mines. The following measures have been
planned for rehabilitation and restoration of the mining area in post
operational phase.

 The waste material produced from the mine has been used in making
ramps, parapet wall around working area, preparation of roads as well as
leveling of undulating areas. The balance waste material has been
dumped at specific non-mineralized zone as per plan approved by IBM.
Maximum height of the dumps have been proposed 30 m. with 3 terraces
(benches) each of 10 m. high 10 m. width. There is no top soil in the area
therefore no separate place for its stacking has been earmarked.

 The smaller pits where mineral is available at lower depth will be filled with
the waste. This filled area will be reclaimed by plantation.

 The left over waste material likely to be generated during the life of the
mine will be inadequate for back filling of the excavated areas. At the end
of life of the mine, on reaching upto economic depth the pit will be
converted into water reservoir as post mining land use. This pit will get
filled with rain water during rainy season and is utilized in cement plant
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and mining activity. This will also recharge the ground water table of the
area.

 Dense plantation work has been planned, in side  the mining lease area.

 The waste dumps will be converted into green carpeted raised grounds by
dense plantation of shrubs and trees on them.

 The above mentioned water reservoir along with the plantation around
them as well as on the raised grounds will help in attracting birds and
animals to the site. This will help the area to serve as a “Sight Seeing
Spot”. Developing a park in the area will further enhance importance of the
area.

 The enclosed conceptual plan in Plate - 6 shows the detailed proposed
planning for post mining phase.

6.4 ENVIRONMENTAL MONITORING

6.4.1 AIR POLLUTION MONITORING

Ambient air quality monitoring will be carried out as per State and Central
Pollution Control Board’s guidelines by the following methods:

1. Suspended Particulate Matter ( SPM): By High Volume Sampler
IS 5182 (Part 4) : 1999

2. Sulphur Dioxide (SO2) : ISI 5182 ( Part II) : 2001

3. Nitrogen Oxides (NOx)
: ISI 5182 ( Part VI) : 1975

6.4.2 WATER QUALITY MONITORING

As there is no  effluent water is discharged from the mining activity, only
sewage water is generated fron the office toilets which is discharged in to
sock pit via septic tank. Therefore there is no impact on ground water quality.

6.4.3 ENVIRONMENTAL QUALITY LABORATORY

A full-fledged environmental quality laboratory is in operation to monitor the
various pollutants.

This laboratory has the facilities to monitor ambient air, stack and domestic as
well as other wastewater pollutants.
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6.5 ENVIRONMENTAL MANAGEMENT ORGANIZATION

The organization for environmental management at Sheopura - kesarpura
Limestone Mines is as follows.

The total environmental management of Sheopura – Kesarpura Limestone
Mines is looked after by the Sr. Vice President (Mines). He is suitably qualified
person with vast experience at senior level in similar type of mines. He will be
assisted by Dy. General Manager (Maintenance), Senior Manager (Mines
operation), Geologist and Environment Scientist. Under these will be a
number of other personnel to execute day-to-day operations including
environmental protection, control and monitoring.

6.6 REGULATORY STANDARDS AND APPROVALS

6.6.1 REGULATORY STANDARDS

6.6.1.1 Air Quality

The Central Pollution Control Board (CPCB) has promulgated the limits
for Ambient Air Quality.
Pollution Control Board vides their circular dated 20th. April 1994 are
shown in table 6.6.1.

6.6.1.2 Noise and Ground Vibration

The limits of occupational safety and health administration (OSHA) for
noise quality are presented in Table 6.6.2. The safe values of ground
vibrations for various structures as recommended by CMRS, are in
Table 6.6.3.

6.7 APPROVALS

M/s. Sheopura – Kesarpura Limestone Mine has already obtained necessary
approvals from the Indian Bureau of Mines (IBM), the Chief Inspector of
explosives – Nagpur and the Director General of Mines Safety.

TABLE –6.6.1
NATIONAL AMBIENT AIR QUALITY STANDARDS

Pollutant Time weighted
average

Concentration in ambient air Method of measurement
Industrial area Residential Rural

& other areas
Sensitive area

Sulphur Dioxide (SO2) Annual Average *

24 hours **

80 g/m3

120 g/m3

60 g/m3

80 g/m3

15 g/m3

30 g/m3

1. Improved West and
Gacke method.

2. Ultraviolet fluorescence

Oxides of Nitrogen as
NO2

Annual Average *

24 hours **

80 g/m3

120 g/m3

60 g/m3

80 g/m3

15 g/m3

30 g/m3

1. Jacob & Hochheiser (Na-
Arsenite) Method

2. Gas phase Chemil-
uminescence
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Suspended Particu-late
Matter (SPM)

Annual Average *

24 Hours **

360 g/m3

500g/m3

140g/m3

200g/m3

7 g/m3

100g/m3

High volume sampling (Average
flow rate not less than 1.1
m3/minute)

Respirable Particulate
Matter (size less than 10
mm) (RPM)

Annual Average*

24 Hours **

120g/m3

150 g/m3

60 g/m3

100g/m3

50 g/m3

75 g/m3

Respirable particulate matter
sampler

Lead (Pb) Annual Average *

24 Hours **

1.0g/m3

1.5g/m3

0.75g/m3

1.00g/m3

0.50g/m3

0.75g/m3

AAS Method after sampling
using SPM 2000 or equivalent
filter paper.

Carbon Monoxide (CO) 8 Hours**

1 Hours

5.0 mg/m3

10.0mg/m3

2.0 mg/m3

4.0 mg/m3

1.0 mg/m3

2.0 mg/m3

Non depressive infrared
spectroscopy

* Annual Arithmetic mean of minimum 104 measurements in a year taken twice a week 24
hourly at uniform interval.

** 24 hourly / 8 hourly values should be net 98% of the time in a year. However 2% of the time, it
may exceed but not on two consecutive days.

NOTE:

1. National Ambient Air Quality Standard. The levels of air quality necessary with an adequate
margin of safety, to protect the public health, vegetation and property.

2. Whenever and wherever two consecutive values exceeds the limit specified above for the
respective category, it would be considered adequate reason to institute regular / continuous
monitoring and further investigations.

3. The State Government / State Board shall notify the sensitive and other areas in the
respective states.

TABLE –6.6.2
DAMAGE RISK CRITERA FOR HEARING LOSS: OCCUPATIONAL

SAFETY AND HEALTH ADMINISTRATION (OSHA)

MAXIMUM ALLOWABLE DURATION
(HOURS PER DAY)

NOISE LEVEL dBA (SLOW
RESPONSE)

8 90

6 92

4 95

3 97

2 100

1.5 102

1 105

0.5 110

0.25 or less 115
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TABLE –6.6.3
SAFE VALUES OF GROUND VIBRATION FOR DIFFERENT

STRUCTURES RECOMMENDED BY CMRS

TYPE OF STRUCTURE PEAK PARTICLE VELOCITY (mm/s)
Steel or reinforced concrete structure
i.e. factories, bridges, steel towers, etc.
(at all ground)

50.0

Building with foundation walls and
floors, in concrete, concrete walls or
good quality thick masonry walls like
industrial buildings of low height (8 –
10m)

25.0

Buildings with masonry walls and
wooden ceiling and housing i.e. poor
repair, residential buildings of low
heights (8-10m).

12.5

Object of historical importance or other
sensitive structure of mud or kutcha
houses having roof and without joints.

5.0

CONCLUSION

Our Mining operations are being done as per the Mining Plan approved by Indian
Bureau of Mines, Govt. of India. All efforts have been made to collect and generate
baseline data in detail, which help in assessing the impact of mining activities on the
surroundings. At the same time, Environmental Management Plan has reduced the
adverse impact of mining on Environment.

Environmental monitoring work carried out in our existing Shree Cement Ltd. over
the years shows that there is no adverse impact of mining activities on the
surroundings. This indicates that working strictly as per the stringent actions planned
in the EMP of approved mining plan and mining scheme helps us in further
minimizing the impact of mining activities on environment. Our endeavor is always
maintain “Clean and green environment” and work in harmony with nature to
manage ecological balance, i.e. eco-friendly mining.


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PROFORMA FOR ENVIRONMENTAL APPRAISAL OF MINING PROJECTS
(MINING SECTOR PROJECTS)

1. General Information

(a) Name of the Project : Sheopura – Kesarpura Limestone Mines

(i) Name of the proponent : M/s Shree Cement Ltd.

Mailing Address : Post Box no 33, Bangur Nagar, Beawar,

Ajmer Rajasthan

E-mail : Shreebwr@datainfosys.net
Shreebwr@shreecementltd.com

Telephone : (01462)228101-6

Fax No. : (01462) 228117 -19.

(b) Objective of The Project : To supply required quantity and quality of

Limestone to Shree cement plant (Unit-1 and Unit –
2)

(c) Location of mine (s)

Village(s) Tehsil District State
Sheopura,
Kesarpura

Masuda Ajmer Rajasthan

(d) .Does the proposal relate to:

(i) New mine Yes No

(ii) Expansion

– Increase in ML Area Yes No

– Increase in annual Yes No
Production

(iii) Renewal Yes No

(iv) Modernization Yes No











Note 1:All information given in the form of Annex/s should be properly numbered and form part of
reply to this file proforma.

Note 2: Please enter  in appropriate box where answer is Yes/No

Note 3: No abbreviation to be used – Not available or Not applicable should be clearly mentioned.

Note 4: Core zone is the mining lease area
Buffer zone in case of ML area up to 25 ha. Is to be considered as 5 km. all around the
periphery of the core zone and for ML area above 25 ha. an area 10 km. all around the
periphery of the core zone.

Note 5:Adopt Scoping process in carrying out EIA study.

Note 6:Please indicate source of data.
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(e) Site Information : It is situated at a distance of 11 km
South East from Beawar City.

(i) Geographical Location

Latitude

 Longitude

 Survey of India Topo Sheet No
(optional)

 Elevation above Mean
Sea Level

 Total lease Area (in ha.)

(ii) Dominant nature of terrain
 Flat Yes No

 Undulated Yes No

 Hilly Yes No

2. Land usage of the lease Area (in ha.)

(a) Agriculture

(b) Forest

(c) Waste land

(d) Grazing

(e) Surface water bodies

(f) Other (Specify)

Total

3. Indicate the seismic zone in which ML area falls. In case of zone IV & V, details of
earth quakes in last 10 years:- Area falls in zone - I

(a) Severity (Richter scale)
(b) Impact i.e. Damage to

 Life Yes No

 Property Yes No

 Existing mine Yes No

26º 1’35” to 26º 5’25” N

74 0 22’40” to 740 25’ 25” E

45 J/8

500-581 Meter

856.8 Hectares

703.7

Nil

153.1

––

––

––













856.8
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4. Status of mining lease area (in ha.)

Purpose

Mining Lease Area Total Area Acquired Area to be acquired

Government Private Government Private Government Private

Forest Others Agri. Others Forest Others Agri. Others Forest Others Agri. Others

1.  Area to be excavated –– 225 __ __ –– –– __ –– –

2.  Storage for top soil –– –– –– –– –– –– –– –– –– –

3.  Overburden/Dumps –– 88.0 –– ––– –– –– –– –– –– –– ––

4.  Mineral storage –– __ –– –– –– –– –– –– –– –– ––

5.  Infrastructure (Workshop,
Administrative Building)

––

4.5

–– ––– –– ––
––

–– –– –– –– ––

6.  Roads –– –– ––– –– –– –– –– –– ––

7.  Railways –– __ –– –– –– –– –– –– –– –– ––

8.  Green Belt ( non
mineralized zone)

–– 70.0 –– –– –– –– –– –– –– –– ––

9.  Tailings pond –– –– –– –– –– –– –– –– –– ––

10. Effluent treatment plant –– –– –– –– –– –– –– –– –– ––

11. Coal handling plant/
mineral separation plant

–– –– –– –– –– –– –– –– –– ––

12. Township area –– –– –– –– –– –– –– –– –– ––

13.  Other (non mineralized
Govt Waste Land)

–– 316.2 –– –– –– –– –– –– –– –– ––

Total 703.7 153.1 –– 856.8 –– –– –– ––
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5. Township (outside mine lease): Not Applicable

(a) Total Area (in Ha.)

(b) No. of dwelling units

(c) Distance from mine site

6. Distance of water bodies (in Km) Not applicable

Distance of River Bank * Other Water bodies *
Sea / creek /  lake etc.

(specify)
Mine lease
boundary Not Applicable Not Applicable

Ancillary facilities Not Applicable Not Applicable
*From highest flood line / high tide line

7. for projects falling within CRZ

Whether the mineral to be mined is of rare
nature and not available outside CRZ? Yes No

If so, annex a scaled location map showing low tide line (LTL), high tide line (HTL) duly
demarcated by one of the authorized agencies* [*Director, Space Application Centre,
Ahmedabad: Centre for Earth Sciences Studies, Thiruvananthapuram: Institute of
Remote Sensing, Anna University, Cnennai: Institute of Wetland Management &
Ecological Designs, Kolkata: Naval Hydrographer’s Office, Dehradun: National Institute
of Oceanography, Panjim, Goa: and National Institute of Ocean Technology, Chennai],
boundary of mining lease area, distance of ML area LTL and HTL CRZ boundary and
CRX classification of the project area as per the approved Coastal Zone Management
Plan, and settlements, sand dunes, mangroves, forest land/patches, turtle breeding and
nesting sites etc., if any, in the project area.

8. Indicate aerial distance from the periphery of core zone / buffer zone of following
(upto 10 km.)

S.
No.

Areas
Name

Aerial Distance (in km.)

CORE
ZONE

BUFFER
ZONE

1. National Park / Sanctuary Not Applicable – –

2. Biosphere Reserve / Tiger Reserve /
Elephant / any other Reserve

Not Applicable – –

3. Forest (RF / PF / unclassified)

Not Applicable – 4 No. from
1.5 to 8.0

km from the
lease

boundary.
4. Habitat for migratory birds Not Applicable – –

5.
Corridor for animals of schedule I &
II of the Wildlife (Protection) Act,
1972

Not Applicable –– ––

6.
Archaeological sites
 Notified
 Others

Not Applicable –– ––

7. Defence installation Not Applicable –– ––

––

––

––


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8. Industries/Thermal Power Plant
Shree Cement Ltd
and Shree Power
plant

– 3 Km

9. Other Mines Not applicable ––

10. Airports Not applicable ––

11. Railways Lines Not applicable ––

12. National / State Highways National Highway
No 8

–– 9 Km

[* Buffer zone in case of ML area up to 25 ha. is to be considered as 5 km. all around the periphery of the
core zone and for ML area above 25 ha. and 10 km. all around periphery of the core zone].

9. Description* of flora & fauna in the core and buffer zones. Authentic list enclosed
(Annexure 17)

[* Consult the Wildlife (Protection) Act, 1972 as amended subsequently and list species with (1)
Common name (2) Scientific name and (3) under which schedule of the wildlife (Protection) Act
the identified species fall. Get the list authenticated by an Expert in the field / credible scientific
institute / Chief Wildlife Warden office. Information to be based on field survey.]

A. Flora Core Zone Buffer Zone

1. Agricultural crops –– Maize, Wheat, Jwar, & Bajra etc.

2. Commercial crops –– Onion, Garlic and local vegetables

3. Plantation –– Neem, Babool, Khejri etc

4. Natural vegetation / forest type –– Shrubs, Bushes.

5. Grass lands –– --

6. Endangered species –– ––

7. Endemic species ––

8. Other (specify) –– ––

B. Fauna

1. Total listing of faunal elements
Rabbit,
Lizard,
Snake

Fox, Hare, Squirrel, Snakes, Lizards,
Monkeys, Jungli Pig , Neel Gai Owl , Blue

bull,  Parrot Koel, Kite,Pigeons, Jackal.
2. Endangered species –– ––

3. Endemic species __ __

4. Migratory species –– ––

5. Details of aquatic fauna, if
applicable –– Not applicable

10. Details of mineral reserves (As on 1.04.04)
Quantity (in Million tones)

(a) Proven

(b) Indicated
(c) Inferred

(c) Mineable reserves

52.54

123.20

113.87

6.23
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11. Major geological formation / disturbances in the mine area

(a) Geological maps submitted Yes No

(b) Geomorphological sections submitted Yes No

(c) Contour map submitted Yes No

(Geomorphological features and
contours have been shown in
Geological & structural map)

(d) Whether the presence, if any, noted of

(i) Faults Yes No

(ii) Dykes Yes No

(iii) Shear Zone Yes No

(iv) Folds Yes No

(v) Other weak zones Yes No

(e) Source of data (Indicate)

12. Production of mineral(s) and life of mine

(a) Rated capacity of mine mineral wise (tones/annum)

(b) Life of mine at proposed capacity (Years)

(c) Lease period (Years)

(d) Date of expiry of lease (D /M /Y)

(e) In case of existing mines

(i) Date of opening of mine

(ii) Production in the last 5 years 1st year 5th year
from year 1.4.98 to year March 2003.

(iii) Projected production for the next
5 years from year 1.4.2003 to year
March 2008 in million tonnes.

(iv) Whether mining was suspended after      Yes No
opening of the mine?

If yes, details thereof including last production
figure and reason for the same.

(f) Whether plans & sections provided? Yes No

29 years

27.08.2018

20 years

8.467 Million tonnes

1984

13.2 Million tonnes







4.0MT











Outcrops of rocks found on surface
and bore holes drilled during detail
prospecting work.







Q-7

13. Type and method of mining operations
TYPE METHOD

Open-Cast  Manual –

Underground – Semi-mechanized –

Both – Mechanized 

14. Details of ancillary operations for mineral processing

(a) Existing

(b) Additional

15. Mine details

(a) Open - cast mines

(i) Stripping ratio (mineral to over burden in tones / m3 )

(ii) Ultimate working depth (in m bgl)

(iii) Indicate present working depth in case of
existing mine (in m bgl)

(iv) Thickness of top soil (in m.)

 Minimum

 Maximum

 Avg.

(v) Thickness of overburden (in m.)

 Minimum
 Maximum
 Avg.

(vi) Mining Plan

 Height and width of the bench in
Overburden/waste.

 Height and width of the bench in
Ore body / coal seam.

 Proposed inclination / slope of the sides of the
opencast mine (separately for overburden, coal/
ore and overall slope of the pit sides) both while
operating the mine as well as at the time of
closure of the mine.

 Whether transverse sections across the Yes No
opencast mine at the end of fifth year
and at the end of the life of the mine
have been submitted?

1:0.30

-

-

-

-

-

-

Drilling, Blasting, Rock Breaking and Crushing operations

Nil

Up to general
ground level i.e.

500MRL

9m above ground
level

60o



9.0 mtr and more than 9.0 mtr

9.0 mtr and more than 9.0 mtr
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(vii) Type of blasting, if any, to be adopted. : -Down line detonators
(Shock Tube detonators) in combination with noise less trunk line
detonators resulting less vibration, noise and fly rock and dust emission.

(b) Underground mines Not Applicable

(i) Seam/ Ore body    Min. Depth (m)     Max. Depth (m)     Avg. thickness (m)

Rate of dip Direction of dip
in degree

(ii) Mode of entry into the mine
 Shaft
 Adit
 Incline

(iii) Details of machinery to be used

 On surface

 At Face

 For transportation

 Others

(iv) Method of stopping (metalliferrous mines)

 Open

 Filled

 Shrinkage

 Caving

 Combination of above

 Others (Specify)

(v) Extraction  Method

 Caving

 Stowing

 Partial extraction

(vi) Subsidence
 Predicted max. subsidence (in m)

Max. value of tensile strain (in mm/m)

 Max. slope change (in mm/m)

 Whether identified possible subsidence
area(s) superimposed on Surface Plan
has been submitted?

 Major impacts on natural features
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Like natural drainage pattern, houses,
Buildings, water bodies roads, forest,etc.

 Salient features of subsidence
Management (monitoring and control)

16. Surface drainage pattern at mine site

(a) What is the pre-mining surface drainage pattern at the site?

There is no river / nallah existed within the mining lease area.

(b) Do you propose any modification/diversion in Yes No
the existing natural drainage pattern at any
stage? If yes, when. Provide location map
indicating contours, dimensions of water body to be
diverted, directions of flow of water and proposed
route/changes, if any i.e. realignment of river/nallah/
any other water body falling within core zone and
its impact.

17. Embankment and / or weir construction Not Applicable

(a) Do you propose, at any stage, construction of

(i) Embankment for protection against flood? Yes No

(ii) Weir for water storage for the mine? Yes No

(b) If so, provide details thereof.

(c) Impact of embankment on HFL and settlement
around.

(d) Impact of weir on down stream users of water.

18. Vehicular traffic density (outside the ML are)

Type No. of vehicles
per day

a) Existing Dumpers 200
b) After the proposed activity Dumpers 400
c) Whether the existing road

network is adequate?
If no, provide details of
alternative proposal?

Yes No

19. Loading, transportation and unloading of mineral and waste rocks on surface:

(a) Manual Not Applicable
(b) Tubs, mine cars etc. Not Applicable
(c) Shovels, dumpers/trucks. Tata Hitachi/Dumpers/Trucks
(d) Conveyors (belt, chain etc.) Not Applicable
(e) Others (specify) Not Applicable







Q-10

20. Mineral(s) transportation from the mine site

Qty. (in TPD) Percentage (%) Length (in km)

(i) Road

(ii) Rail

(iii) Conveyors

(iv) Ropeway

(v) Water ways

(vi) Pipeline

(vii) Others (Specify)

Total

Or 13500 TPD

__
-

50-300

__

–

2.0

3333

–

–
–

–

75

25

–

–
–

2.5

13333 100

10000
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21. Baseline Meteorological & Air Quality data

(a) Micro-meteorological data : Enclosed Annexure-1
(Continuous monitoring through autographic instrument for one full season other than monsoon)

(i) Wind rose pattern for one full season (16 points of compass i.e. N, NNE, NE --) based on 24-hourly data. For coastal area also furnish
day-time and night time data - Enclosed Annexure –2

 Day time

 Night time

 24 – hours period

(ii) Site specific monitoring data Year: 2002

Month Wind Speed (Kmph) Temperature (°C) Relative Humidity (%) Rainfall* (mm) Cloud
Cover**

(Octas of
sky)

Min. Max. % of
calm

Mean
(Dry Bulb)

Highest Lowest Mean Highest Lowest Total 24-hurs
Highest

No. of
Rainy
Days

Mean

April, May
and June

2002
2 14 0.8% 33 43 23 34 60 7 __ – – 2.0

* 24 – Hours rainfall should be reported from 08.30 hrs. IST of previous day to 08.30 hrs. IST of the day.

* Rainy day is considered when 24 hrs. rainfall is > 2.5 mm.

**Visual observation of cloud cover should be recorded four times a day at regular intervals.

(iii) Indicate name and distance of the nearest IMD meteorological station from which climatological data have been obtained for reporting in the EIA
report, if any.  Meteorological Station at IMD Ajmer is about 45 km. from the site.
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21.2 Ambient air quality data* (RPM, SPM, SO2, NOx, CO)
[* Monitoring should be carried out covering one full season except monsoon – same season as in 21 (a) (i)].

[*Frequency of sampling: Sampling to be done twice a week for the entire season 24 hourly for SPM & RPM. For gaseous pollutants 24-hourly data be

given irrespective of the sampling period.] Enclosed Annexure- 3

(i) Season & period for which monitoring has been carried out. April to June 2002 (Summer)

(ii) No. of samples collected at each monitoring station 24 samples/station

Name of monitoring equipment used
SPM RPM SO2 NOX Pb**

Envirotech 451/460 Envirotech 451/460 Envirotech 451/460 Envirotech 451/460 Envirotech
451/460

Equipment sensitivity 0.5-10  in filter Paper
>104 in sample bottle

0.5-10  in filter
Paper >104 in
sample bottle

0.5-10  in filter
Paper >104 in
sample bottle

0.5-10  in filter
Paper >104 in
sample bottle

0.5-10  in filter
Paper >104 in
sample bottle

Permissible AAQ standard (CPCB)     R 200 g/m3 100 g/m3 80 g/m3 80 g/m3

I 500 g/m3 150 g/m3 120 g/m3 120 g/m3

S 100 g/m3 75 g/m3 30 g/m3 30 g/m3

Monitoring
Location

No. of
samples
Drawn

Category
(R, I, S) Min. Max. 95%

tile Min. Max. 95%
tile Min. Max. 95%

tile Min. Max. 95%
tile Min.

Max. 95%
tile

Core Zone

Mine Site I 215 298 292 41 53 52 8 17 16 14 24 23

Buffer zone

Andheri
Devori R 146 168 162 43 59 58 10 19 18 16 28 26
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Shivpura
Ghata R 132 151 151 33 49 48 8 15 15 11 22 22

Khimpura R 140 146 146 41 58 57 7 16 15 10 20 19

Mundoti R 135 149 148 35 47 46 5 13 13 9 18 17

Rupaheli R 120 126 125 39 44 43 6 11 8 7 13 12

Sarkhana R 112 120 119 40 43 43 4 8 7 10 13 12

Lasoriya R 130 136 135 30 32 32 5 8 8 8 11 10

Ganeshpura R 110 121 120 47 57 54 5 9 8 10 13 12

Sahaspura R 113 121 120 59 66 66 5 9 8 7 12 12

Suhawa R 115 120 119 60 65 64 5 7 7 9 12 12

*R  =  Residential;   I = Industrial;   S  =  Sensitive
**Pb for mineral specific sites only.

#  Annex a location map indicating location of AAQ stations, their direction & distance w.r.t. project site. Enclosed Annexure-4

22. Stack and emission details, if any Not Applicable.
S.No
.

Process / unit of
operation (eg.
DG Set, Boiler)

Height
of
Stack
(m)

Internal
top dia.
(m)

Flue gas
velocity
(m/sec)

Emission rate (kg/hr) Heat
emission
rate from
top of
stack
(K.cal/hr)

Exhaust / Flue gas
SPM SO2 NOx CO Temp

°C
Density Specific

Heat
Volumet
ric flow

rate
(m3/hr)
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23. Details of fugitive emissions during mining operations
Fugitive emission is generated during drilling, blasting, crushing and transportation. To control the fugitive emission following measures are provided:
i) Drilling machine is equipped with dust extractor system and water injection system.
ii) Blasting is done by latest blasting technique - down line detonators (Shock Tube detonators) in combination with noise less trunk line detonators

resulting less vibration, noise and fly rock and dust emission.
iii) In place of secondary blasting is Rock breaker is used resulting reduction in dust emission, noise vibration and fly rocks.
iv) All the haulage roads are kept wide, made with the Morrum and properly leveled, compacted with Road Roller and properly maintained and water

spray is being done regularly.
v) Dust collector and water spray system will be installed at limestone crusher and screening plant.

24. Air Quality Impact Prediction (AQIP): Enclosed as Annexure 16
(a) Details of model(s) used for AQIP including grid.

Size, terrain features, and input meteorological data
(b) Maximum incremental GLC values of pollutants based on

Prediction exercise.
(in g/m3)

S.No. Pollutants Incremental value Ambient air quality Resultant air quality
1. SPM
2. SO2

3. NOx
[* Question Number 22, 23 and 24 need not be filled in for mines having ML area of 25 ha. Or less]
[**Information on item No. 2 & 3 to be provided in cases with captive power generation of 500 KVA and above]
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25. Water requirement (m3/day) :
Purpose Avg. Demand Peak Demand

Mine Site
 Mine Operation – –
 Land reclamation – –
 Dust suppression &

workshop 150KL

 Drinking 50KL
 Green Belt
 Beneficiation – –
 Washeries – –
 Fire Service – –
Township
 Green Belt
 Domestic
 Other (specify) – –

TOTAL 200 KL

26. Source of water supply* :

S.No. Source M3 / day
1. River (name) –
2. Ground Water
3. Mine Water (sump / pit) 200
4. Other surface water bodies – own Tube Wells

[*Annex a copy of sanction letter/permission from the concerned authority (Central
Ground Water Authority in case of ground water abstraction is from notified area / State
Ground Water Board in case of non-notified area / State Irrigation Department for
surface water pumping) for drawing water.]

27. Lean season flow in case of pumping from river/nalla (cumecs)

28. Ground Water potential of the study area

28.1 Ground water availability

(a) Range of water table (m bgl) Average water table-20 to 45 mtrs

(i) Pre-monsoon :

 Core Zone

 Buffer Zone

(ii) Post-monsoon :

 Core Zone

 Buffer Zone

(b) Total annual replenishable recharge (million m3/year)

 By ground water table fluctuation method

 By rainfall infiltration factor method

(c) Annual draft excluding estimated draft through mine discharge (million m3/year)

Not Applicable

45

45

20

20
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(d) Estimated draft through mine discharge (million m3/year)

(e) Net annual ground water availability (million m3/year)

(f) Stage of ground water development in %

28.2 Water demand - Competing users of the water source Not Applicable.
S.

No.
Usage Present

Consumption
(m3/day)

Additional
proposed as per

local plan (m3/day)

Total
(m3/day)

Surface Ground Surface Ground Surface Ground
1. Domestic
2. Irrigation
3. Industry
4. Mining

5.
Others
(specify)
Mines

Total

29. Water Quality*

(a) Annex physico-chemical analysis of water at intake point**

Physical Analysis
Apprearance : Clear
Odour : Odourless
pH : 7.3
TDS : 477 ppm
Chemical Analysis
Chloride (as Cl) : 74 ppm
Total Hardness   (as CaCO3) : 324 ppm
Calcium Hardness (as Ca) : 73 ppm
Magnesium Hardness (as Mg) : 28 ppm
Dissolved Iron (as Fe) : 0.16 ppm
Total Sulphate (as SO4) : 158 ppm
Total Alkanity : 176 ppm
Phenolic Compound (as C6H5OH) : NIL

(b) In case of existing mine, annex report on quality of water discharge i.e. complete
physico – chemical analysis**

[*For non-discharging mines at least four ground water samples to be taken
preferably from downstream direction of the mine in pre-monsoon and post-
monsoon periods and analysed. For discharging mines six samples are to be
analysed]
**All parameters as per BIS 10500. Indicate name of Methodology, Equipment
used for analysis, and Detection Level (DL) for each parameter.
***Wherever any analytical parameter is below detection level “BDL” (Below
Detection Level) should be written instead of ‘NIL’.

30. Impact on ground water regime / stream / lake / springs due to mine dewatering*.
Not applicable

(a) Radius of influence (in m)

[To be estimated based on analysis of pumping –
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test data and application of empirical formula]

(b) Whether saline water ingress will take place? Yes No
(applicable to coastal areas)

(c) Impact on stream / lake / springs

[*Provide a comprehensive hydro-geological assessment report if the average
mine dewatering is more than 100 m3/day and or going below water table in non-
monsoon period. The report should be based on preferably latest one year pre-
monsoon and post-monsoon baseline data covering information on ground water
situation, aquifer characteristics, water level conditions (April – May and
November), estimate of ground water resources, predicted impact of the project
on ground water regime and detailed remedial / conservation measures such as
artificial recharge of ground water etc. The report should be based on actual field
inventory out of existing wells, at least 30 observation wells in the buffer zone
with supplementary information from secondary sources (mention name). For
estimation** of ground water resource (refer question no. 28 above) de
designated study area of the buffer zone may be sub-divided into command and
non-command areas, watershed-wise (in case of hard rock / consolidated
formations) / block-wise / mandal-wise in case of alluvial / unconsolidated
formations)].

[**For estimating ground water resources in the area follow the Ground Water
Estimation Committee recommendations of 1997]

31. Waste Water Management

Mine

(a) Daily discharge (m3/day) from different sources

(i) Mine water discharge during

Lean period

Monsoon period

(ii) Workshop

(iii) Domestic (from office toilet)

(iv) Beneficiation/Washeries

(v) Coal Handling Plant

(vi) Tailings pond

(vii) Others (Specify)

Total

(b) Waste water treatment plant; flow
sheet for treatment process attached Yes No

Waste water generated from the office toilets will be discharged into soak pit via
septic tank. Waste water generated from workshop will have some traces of oil
and grease will be separated by passing the water through up flow filter and
treated water will be used for dust suppression.

–

5 KLD

4 KLD

–

–

9KLD
D



– –

–

–
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(c) Quantity of water recycled/reused/
to be recycled in

 Percentage

 M3/day

(d) Point of final discharge
Final Point Quantity discharged (in m3/day)

Surface
 Agricultural land
 Waste land
 Forest land
 Green belt –
River –
Lake –
Estuary –
Sea
Dust suppression –

(e) Users of discharge water

(i) Human Yes No

(ii) Livestock Yes No

(iii) Irrigation Yes No

(iv) Industry Yes No

(v) Others (specify) Dust suppression

(f) Details of the river/ nalla, if final effluent is/will be discharged (cusecs): N.A.

(i) Average flow rate : -
(ii) Lean season flow rate

(iii) Aquatic life

(iv) Analysis of river water 100 meters upstream and 100 meters downstream
of discharge point.

Township: N.A.

(a) Waste water generation from
township (m3/day)

(b) Are you planning to provide sewage Yes No
treatment plant?

(c) Usage of treated water

32. Attach Water balance statement in the from of flow diagram indicating input
source (s), consumption (section-wise) and output.

55

5











MINE SUMP
200 KLD

DUST SUPPRESSION +
WORKSHOP 150 KLD

DRINKING &
GREEN BELT 50
KLD
50 KLD

WASTE
WATER FROM
WORKSHOP 5
KLD

UPFLOW FILTER
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33. Ambient Noise level leq dB (A)

Location of sampling station Noise Level

Day Time Night Time

A. Core Zone

Mine Site 64 48
B. Buffer Zone

Andheri Devori 52 41
Shivpura Ghata 52 40
Khimpura 51 42
Mundoti 52 47
Village Rupaheli 54 48
Village Sarkhana 52 44
Village Lasoriya 55 42
Village Ganeshpura 58 47
Village Sahaspura 60 51
Village Suhawa 52 46

 Abatement measures

Following measures have been taken for controlling noise level.

i. HEMMS are provide with silencers

ii. Proper maintenance of mining machineries.

iii. By wet drilling with sharp drill bits.

iv. Controlled blasting is practiced to minimize noise generation during blasting.

v. Careful handling of materials during mining operations.
vi. Ear protectors or earplugs have been provided to persons working in areas of

higher noise level.

vii. Plantation has been carried out at approach mines roads and mines office to
arrest noise.

viii. Regular monitoring of noise level is done and corrective actions are taken
whenever necessary.

34. Solid Waste

WASTE
WATER FROM
OFFICE TOILET
4 KLD

SEPTIC TANK AND
SOAK PIT
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(a) Top soil and Solid waste quantity and quality

Name (Lump/fines/slurry /
sludge/others)

Composition Quantity
(m3/month)

Method of disposal

1.   Mining activity –

-
- -

a.   Top Soil

b. Over burden Calc-schist,
Calcgneiss etc.

42000 M3
Overburden being dumped
in approved waste dump
yard by using Shovel and
dumpers.

2.   Effluent  Treatment
Plant (sludge) Not applicable Not

applicable Not applicable

[*Annex layout plan indicating the dump sites] Enclosed.

(b) (i) Does waste (s) contain any
hazardous/toxic substance/
radioactive materials or Yes No
heavy metals?

(ii) If yes, provide details and Not Applicable.
Precautionary measures?

(c) Recovery and recycling possibilities: Not Applicable.

(d) Possible user (s) of the solid waste: Green belt will be developed and waste
Dump yard.

(e) (i) Is the solid waste suitable for
Backfilling? Yes No

(ii) If yes, when do you propose to start backfilling?

We have not proposed for back filling because limestone is continue
below & pit will be left open for storage of rain water to use for Mines.

(in million m3)

Solid waste (s) Accumulated
(A)

(Million tones)

To be generated
(B)

(Million Tones)

% of A & B to be
backfilled

A B

Over burden NA

Others (Specify) –– –– –– ––

Land Reclamation Plan

Opening of pit for mining of mineral and dumping of waste rock and low-grade material
in the mining lease area may disturb Land environment and aesthetics of the area.
However, proper care has been taken to minimize the impact throughout the life of the
mines. The following measures have been planned for rehabilitation and restoration of
the mining area in post operational phase.




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 The waste material produced from the mine has been used in making ramps,
parapet wall around working area, preparation of roads as well as leveling of
undulating areas. The balance waste material has been dumped at specific non-
mineralized zone as per plan approved by IBM. Maximum height of the dumps has
been proposed 30 m. with 3 terraces (benches) each of 10 m. high 10 m. width.
There is no top soil in the area therefore no separate place for its stacking has been
earmarked.

 The smaller pits where mineral is available at lower depth will be filled with the
waste. This filled area will be reclaimed by plantation.

 The left over waste material likely to be generated during the life of the mine will be
inadequate for back filling of the excavated areas. At the end of life of the mine, on
reaching up to economic depth the pit will be converted into water reservoir as post
mining land use. This pit will get filled with rain water during rainy season and is
utilized in cement plant and mining activity. This will also recharge the ground water
table of the area.

 Dense plantation work has been planned, in side  the mining lease area.

(f) In case waste is to be dumped on the ground, indicate

The waste dump site selected is in non-mineralized area. This has been
confirmed from bore-holes drilled during detail prospecting work.

(i) Associated environmental problems: Land degradation, Air pollution due to
dust generated during stormy wind,
silting of natural drainage during rainy
season.

(ii) Number & type of waste dumps 3 waste dumps yard

No. of external dumps

Max. Projected height of dumps (in m) 3 bench of 10 m. each height
No. of terraces and height of each stage

Overall slope of the dump (degree)
Proposed reclamation measures

(iii) Section of the waste dump in relation
to the adjacent ground profile attached. Yes No

35. Fuel / Energy requirements
[*To be furnished for mines having ML area more than 25 ha. or captive power
generation 500 KVA and above]

(a) Total power requirement (MW)

Mine site Township Others
(specify)

Total

Present 10,000 KW
per day

– – –

Proposed/
additional

9500 KW per
day

Total 19,500 KW
per day
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(b) Source of power (MW) *Power will be made available from Captive
Thermal Power Plant (36 MW) situated at premises
of existing cement plant.

SEB/Grid* Captive power
plant

D.G. Sets

Present
Proposed
Total

[*Annex a copy of the sanction letter from the concerned authority is annexed]

Power requirement will be 2.0 MW.

(c) Details of fuels

Fuel** Daily Consumption Calorific value
(Kcals/kg)

% Ash % Sulphur
Existing Proposed

HSD 3800 3200

Not
Applicable

– –
Sp.
Gelatin

– – –

Detonator – – –

36. Storage of inflammable / explosive materials:-

Name Number of
storage

Consumption Maximum Quantity at
any point of time

Fuels (HSD) Diesel (2
tanks)

7000 l/day 10 to 35 KL storage
tank

Explosives
(Magazine)

1 2 -3 TPM 15 ton

37. Human Settlement (10 km. Radius)
Core Zone Buffer Zone

Population * 179646

Number of  Households
(* based on 2001 census record)

38. Rehabilitation & Resettlement (R&R) Plan Not Applicable
[*Provide a comprehensive rehabilitation plan, if more than 1000 people are likely to be
displaced, other-wise a summary plan]

(a) Village falling within the study area

(i) Core zone : Nil

(ii) 500 m from the blasting site (s) : Nil

(iii) Township site : Nil

(b) Details of Village(s) in the core zone: :
S.No. Village name

(within mine
lease)

Population Occupation Average Income
per annumTribal Others

[*As per 2001 census/actual survey]
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(c) Population to be displaced and / or land oustees: Not Applicable
Name of Village(s) falling

within
Number of oustees

Land (only) Homestead
(only)

Land and
Homestead

(Both)
Mining Lease

Township Site – – –

(d) Whether R&R package has been finalized? Not Applicable
If yes, salient features of R&R plan for oustees.

(i) Site details where the people are proposed to
be resettled & facilities existing / to be created.

(ii) Funds earmarked for compensation package.
(iii) Agency / Authority responsible for their

Resettlement.

(iv) Time of commencement of resettlement
of Project Affected People (PAP

(v) Period by which resettlement of PAP will be over.

39. Lease – wise Plantation details

a) Lease area (in hect.) Existing Mine New Mine
i) Area broken up 40.9 Hect.
ii) To be broken up 184.10 Hect
iii) Unbroken area 631.8 Hect

b) Township area (in ha.) Not applicable

c) Area afforested and proposed (in ha.)

S.
No

Description Peripheral Dumps Roads Township Others

1 Existing 10.0 10.0 5.0 _ 17.6
2 Proposed 10.0 78.0 5.0 _ 23.0

(d) No. And type of trees planted & proposed

(i) Existing

When plantation was started? Month / year

No. Survival rate %

Type of species Enclosed Avg. height

(ii) Proposed (At the end of mine life)

1985

90 %

5.0 M

62965

Heliotropium,
Zizyphus

Acacia nelotica
Chenopodium etc.

32131
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No. Type of species

40. Environmental health and safety

(a) What major health and safety hazards
are anticipated?

Main occupational health hazard is
due to dust generated in mining
activities, hearing problem due to
noise generated in HEMM
operation and Blasting operation.

(b) What provisions have been
made/proposed to be made to
conform to health and safety
requirements?

Periodical medical checkup of all
the employees are carried out at
company’s health center. The
entire possible safety requirement
is taken to reduce safety hazards
due to dust, noise, etc. Employees
are provided with personal
protective equipments.

(c) In case of an existing mine, furnish a
comprehensive report on health status
of the workers.
(i) Comprehensive report on

health status of the workers as
under the Mine Act annexed

Periodical medical checkup of all
the employees is being carried out
at company’s health center and not
a single case of any occupational
disease is found.

(d) Mineralogical composition of RPM
(dust)

Not Applicable

(e) Details of personal protective
equipment Safety Boots, Helmets,
Mask and provided/to be provided
to the workers.

All employees are provided safety
helmet, safety shoes, dust mask,
ear plug, safety goggles etc.

(f) Information on radiation protection
measures, if applicable.

Not Applicable

41. Environmental Management Plan

Salient features of environmental protection measures.
S.
No

Environmental
issues*

Already practiced, if applicable Proposed

1. Air Pollution – Use of latest blasting technique
down line detonator (shock tube
detonator) in combination with
noise less trunk line detonators.

– Wet drilling and dust extractor
system.

– Controlled blasting
– Water spraying on haul road
– Green belt around mines area
– Use of Rock breaker  in place of

blasting

Existing practice
will be continued.

2. Water Pollution – Soak pit and Septic Tank are
provided for the dispose off office
toilet outlet.

Existing practice
will be continued.

3. Water
Conservation

–

4. Noise Pollution – Controlled blasting
– Green belt around mining area
– Use of latest blasting techniques

i.e. down line detonator in
combination with noise less trunk

Existing practice
will be continued.
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line detonators.
– Use of rock breaker for mining.
– Personal protective equipment

5. Solid waste/
Tailings

– Solid waste is handled by shovel
and dumpers and disposed off in
approved waste dump yard.

As per the
approved mining
plan by IBM.

6. Land
degradation

– Excavated area is not immediately
proposed to be backfilled and is
used for rainwater harvesting.

Existing practice
will be continued.

7. Erosion &
Sediment

– Green belt development around the
area, minimizes the impact of
mining on soil erosion in the area

Existing practice
will be continued.

8. Top soil – There is no topsoil in the area,
therefore, no separate place for its
stacking has been earmarked.

––

9. Ground
Vibration

– Controlled blasting
– Green belt around mining area
– Use of latest blasting techniques

i.e. down line detonator in
combination with noise less trunk
line detonators.

– Use of rock breaker for mining.
– Personal protective equipment

Existing practice
will be continued.

10. Wildlife
conservation

–

11. Forest
protection

–

12. Others (specify) –
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42. Compliance with environmental safeguards (For existing units)

(a) Status of the compliance of conditions of Yes No
environmental clearance issued by MOEF,
if any, enclosed.

(b) Status of the compliance of ‘Consent to Yes No
Operate’ issued by SPCB, if any, enclosed.
(Annexure – 14)

(c) Latest ‘environmental statement’ enclosed Yes No
(Annexure – 15)

43. Scoping of EIA

Whether environmental impact assessment Yes No
of the project has been carried out by
Following scooping process?

If yes, a copy of scooping of EIA
Annexed. Enclosed Annexure-5 Yes No

44. Mine closure

(a) Have you planned mine closure Yes No

(b) Submitted a conceptual mine Yes                       No
closure plan. (under IBM approval)

(c) If yes, indicate estimated amount for
implementing the same (in Rs. Lakhs)

45. Capital cost of the project (in Rs. Lakh)
(based on latest estimate)

46. Cost of environmental protection measures

S.
No.

Capital cost Annual recurring cost
Existing Proposed Existing Proposed

1. Pollution Control
(Separately provide break-up)

5.0 0.8

2. Pollution Monitoring
(Separately provide break-up)

3.0 1.0

3. Occupational Health 2.0 0.2
4. Green Belt (ML)

 Mine
 Township

10.0 3.0

5. Reclamation / Rehabilitation of
mined out area

6. Others (specify)

47. Amount earmarked / proposed for Drinking water, Sustaining Animal
socio-economic welfare measures life, Medical, Education etc.
for the nearby villages other than Approx. Rs. 10 Lacs is proposed
R&R plans. for nearby villages.

48. Public Hearing
(i) Date of Advertisement : 26th April 2003 & 27th April 2003

(ii) Newspapers in which the advertisement : Rajasthan Patrika &
Rashtradoot (Annexure-6)

1064

0000















Rs. 15 Lacs from April
2003 to March 2008
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(iii) Date of hearing : 28.5.2003

(iv) Public Hearing Panel chaired by & members : Enclosed Annexure - 7

presents

(v) No. of people attended the public hearing : Enclosed Annexure-8
meeting and number of people from the
lease area.

(vi) Summary/details of public hearing : Enclosed Annexure-9

Issues raised by
Public

Response/Commitment
of Project Proponents

Suggestions of the Panel

49. Whether the following approvals
(wherever applicable) have been
obtained or not?

(i) Site clearance from MOEF Yes No

(ii) Consent for Establishment from State Yes No
Pollution control Board

(iii) NOC from State Pollution Control Yes No
Board /consent (Annexure- 10)

(iv) NOC from Atomic Energy Division Yes No

(v) Mining plan approval from IBM Yes No
(Annexure- 11)

(vi) Forestry clearance under FCA, 1980 Yes No
(Annexure- 12)

(vii) NOC from Chief Controller of Explosives Yes No
(Annexure- 13)

(viii) Commitment regarding availability/ Yes No
Pumping of water from the concerned
State Authorities

(ix) In case of ML area falling in notified               yes No
areas of the Central Ground Authority,
NOC from them.

(* Annex copies of approvals and number them)

50. Was / is there any court case relating to the project N.A.
or related activities?
If so, provide details present status

Verification: The data and information given in this Performa are true to the best of my
knowledge and belief.

For Shree Cement Ltd.,

Date:
Place: Beawar

S.C.SUTHAR
G.M. (Mining)


















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Bangur Nagar, Beawar, Ajmer (Raj.)
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ANNEXURE – 5

SCOPING OF EIA
Scoping of EIA includes detail characterization of various environmental components

such as Air, Noise, Water, Land, Biological and Socio-Economic within the mine area

and in the 10 km. radius around the Sheopura-Kesarpura Limestone Mine at village

Sheopura,  Kesarpura, Tehsil Masuda, Distt. Ajmer (Raj.).

The main steps involved in the Environmental Impact Assessment study are given

below:

1. Identification of baseline status of various environmental parameters in the

impact zone with the present limestone production.

2. Identification of environmental impacts on air, water, noise and soil parameters

for the increased limestone production of 4.0 MTPA.

3. Implementation of the designed environmental management plan for the ultimate

production.

The main objectives of characterization of environmental components are:

a) Assessment the existing baseline status of air, water, noise, land, biological and

socio-economic environment (in and around the mine in 10 km. radius).

b) Identification of significant impacts due to various operations on various

environmental components.

c) Evaluation of the beneficial and adverse impacts of the ultimate limestone

production

d) Evaluate and check the Environmental Management Plan  (EMP) detailing

control technologies and measures to be adopted for mitigation of adverse

impacts if any, as a consequence of the ultimate limestone production.

e) Check and make necessary changes required for Post Project Monitoring

Programme for regulating the environmental quality within the limits in the

ultimate production phase of the Limestone Mine and help in sustainable

development of the area.
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ANNEXURE-1
HOURLY METEOROLOGICAL DATA

Date:01.04.2002
Hour Temperature

Dry (OC)
Relative

Humidity (%)
Wind Cloud

(Octas)Speed
(kmph)

Direction

0 25.3 9 2.0 SSW 0
1 24.0 10 2.5 SW 0
2 25.0 9 4.5 WSW 0
3 26.3 11 3.5 WSW 0
4 27.4 12 3.5 WSW 0
5 28.3 10 5.5 WSW 0
6 29.5 10 5.7 WSW 2
7 30.2 10 6.5 WSW 0
8 30.9 9 7.8 WSW 0
9 31.5 10 3.5 WSW 2

10 32.0 8 5.5 WSW 0
11 32.8 7 6.5 SSW 0
12 33.6 5 9.0 SW 2
13 34.8 6 9.0 SSW 0
14 35.8 4 8.0 SSW 0
15 33.6 5 4.0 SSW 0
16 33.5 3 5.0 NW 2
17 32.4 6 6.0 W 0
18 31.8 6 7.0 ESE 0
19 30.4 7 9.0 NE 2
20 29.5 9 7.0 NW 0
21 28.1 10 7.0 W 0
22 27.6 10 6.5 W 2
23 26.4 11 7.9 W 0

Date:02.04.2002
Hour Temperature

Dry (OC)
Relative

Humidity (%)
Wind Cloud

(Octas)Speed
(kmph)

Direction

0 27.3 12 5.0 WSW 0
1 28.0 14 6.0 WSW 0
2 28.7 15 8.0 WSW 0
3 29.4 13 8.5 SW 0
4 30.1 11 7.5 SW 0
5 30.9 10 9.0 WSW 2
6 31.5 11 10.0 WSW 0
7 31.9 10 11.0 W 0
8 32.0 11 12.0 W 0
9 32.8 11 11.5 SW 0

10 33.6 12 8.5 SSW 0
11 33.9 10 6.5 SW 0
12 34.0 10 10.5 WSW 0
13 34.9 9 12.5 WSW 0
14 33.5 10 11.0 WSW 0
15 32.9 11 9 W 2
16 31.5 10 12.0 NW 0
17 30.8 9 11.0 SE 0
18 29.4 8 9.3 ESE 0
19 29.0 10 7.0 WNW 0
20 28.4 11 6.5 WNW 0
21 27.3 10 4.5 NW 0
22 26.5 9 8.5 NW 0
23 27.0 10 10.5 WNW 0
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Date:03.04.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 30.2 15 6.0 WSW 0
1 30.9 15 5.0 WSW 0
2 31.2 14 7.0 WSW 0
3 31.8 14 9.5 WSW 0
4 31.9 14 6.5 WSW 0
5 32.5 12 8.0 WSW 2
6 33.8 13 9.8 WSW 0
7 33.9 11 10.0 WSW 0
8 33.9 10 11.0 WSW 0
9 34.4 11 12.5 WSW 0

10 35.7 9 9.3 WSW 0
11 35.9 9 7.1 WSW 2
12 36.2 9 9.8 WSW 0
13 36.9 10 10.3 SSW 0
14 37.0 8 12.2 SSW 0
15 36.2 9 14.0 SSW 0
16 35.9 10 12.3 WSW 0
17 35.4 10 14.0 WSW 2
18 34.2 8 16.3 WSW 0
19 33.6 7 8.7 WSW 0
20 33.0 9 7.5 WSW 0
21 32.5 10 6.5 WSW 0
22 31.5 11 5.5 WSW 0
23 31.0 12 9.8 WSW 2

Date:04.04.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 33.2 19 6.2 WSW 3
1 33.9 20 6.3 WSW 0
2 34.0 21 5.4 WSW 0
3 34.8 20 7.9 WSW 3
4 35.4 19 8.5 WSW 0
5 36.6 18 7.6 WSW 0
6 35.5 19 8.2 WSW 0
7 35.8 18 9.6 WSW 0
8 36.5 17 9.8 SSW 0
9 37.4 18 10.6 SSW 2

10 38.5 19 10.2 SSW 0
11 38.6 17 8.6 SSW 0
12 39.5 16 8.4 WSW 0
13 38.6 15 11.4 WSW 0
14 36.5 12 10.6 WSW 2
15 37.5 13 12.7 WSW 0
16 36.6 14 15.3 SE 0
17 35.0 15 16.3 SE 0
18 35.4 16 18.6 ESE 0
19 35.2 17 11.4 NE 2
20 35.6 19 8.6 NW 0
21 34.8 20 9.7 NW 3
22 32.3 22 6.5 NW 0
23 33.0 21 7.6 NW 0
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Date:05.04.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 32.1 16.2 9 SSW 0
1 33.0 17.2 8 SSW 0
2 33.8 15.6 7 SSW 0
3 34.5 14.2 6 SSW 2
4 35.0 15.4 8 SSW 1
5 35.8 13.9 5 SSW 2
6 35.9 14.0 7 SSW 0
7 36.0 15.8 6 SSW 2
8 36.7 16.8 4 SW 1
9 36.9 15.4 5 SW 0

10 37.2 14.6 5 SW 0
11 37.9 13.2 5 SW 2
12 38.0 15.7 7 WSW 0
13 38.9 14.8 6 WSW 0
14 37.5 16.2 5 WSW 0
15 36.8 17.3 6 WSW 0
16 35.2 16.0 8 NE 2
17 34.1 15.6 7 ENE 0
18 34.9 15.8 5 NW 0
19 33.5 14.9 6 NW 0
20 32.1 15.7 4 NW 2
21 32.8 14.0 6 SW 0
22 31.5 16.0 7 SW 2
23 33.0 15.2 8 SW 0

Date:06.04.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 30.2 22.2 5.2 WSW 0
1 30.9 21.6 8.2 WSW 0
2 31.5 19.7 7.6 WSW 0
3 32.4 22.5 8.2 WSW 2
4 33.8 23.0 6.7 WSW 1
5 33.9 22.0 8.7 SSW 2
6 34.0 21.0 10.8 SSW 0
7 34.7 21.5 10.4 WSW 2
8 34.9 20.3 11.6 WSW 1
9 35.1 21.4 9.0 WSW 0

10 35.8 20.2 9.6 WSW 0
11 36.5 21.6 7.6 WSW 2
12 36.9 19.4 9.8 WSW 0
13 36.9 18.6 11.4 WSW 0
14 37.8 18.5 12.7 WSW 0
15 38.7 17.3 14.2 WSW 0
16 37.5 16.0 11.5 NNE 2
17 36.4 15.6 12.6 NE 0
18 35.9 15.8 10.6 NW 0
19 34.1 14.9 8.4 NW 0
20 33.3 15.7 7.2 NW 2
21 32.8 14.0 5.6 SW 0
22 31..0 16.0 7.3 SW 2
23 30.0 15.2 9.6 SW 0



Q-18

Date:07.04.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 32.6 17 5 WSW 0
1 33.2 15 6 WSW 0
2 33.9 15 4 WSW 0
3 34.5 14 2 WSW 0
4 34.9 16 5 WSW 0
5 35.0 17 3 WSW 0
6 36.7 16 4 WSW 0
7 36.9 14 5 WSW 0
8 37.2 15 6 WSW 0
9 37.9 12 5 WSW 0

10 38.7 13 4 SW 0
11 39.0 14 5 SW 0
12 40.1 12 3 SW 0
13 39.2 10 5 SW 0
14 38.9 9 5 SW 0
15 38.4 10 5 SW 0
16 37.5 11 6 NE 0
17 36.2 12 5 NW 0
18 35.4 15 5 NW 0
19 34.8 16 5 NW 0
20 33.0 15 5 SE 0
21 33.9 17 5 SE 0
22 32.5 15 6 SW 0
23 32.9 14 3 SW 0

Date:08.04.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 33.7 19.0 5.2 WSW 0
1 33.9 20.5 5.6 WSW 0
2 34.2 21.3 6.4 WSW 0
3 35.8 20.3 6.8 WSW 0
4 36.5 20.9 6.9 WSW 2
5 36.9 19.5 8.2 WSW 0
6 37.0 17.6 8.7 WSW 0
7 37.2 18.4 9.4 SW 0
8 37.9 16.2 9.8 SW 0
9 38.5 16.9 9.2 SW 0

10 39.5 15.4 9.6 SW 0
11 39.9 15.9 8.6 SSW 0
12 40.2 15.8 8.7 SSW 1
13 41.2 14.5 9.6 SSW 0
14 42.8 13.6 9.8 SSW 0
15 41.5 12.8 8.9 SSW 1
16 40.3 14.6 6.8 WNW 0
17 39.8 16.8 7.8 WNW 0
18 38.2 17.6 8.8 WNW 0
19 37.2 18.6 9.6 WNW 1
20 36.2 19.8 7.6 SSE 0
21 35.4 20.3 7.7 SSE 0
22 34.2 19.6 7.9 SSW 0
23 33.0 20.6 7.6 SSW 0



Q-19

Date:09.04.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 35.0 12 6.9 SSW 0
1 35.2 14 6.2 SSW 0
2 35.1 13 5.8 SSW 0
3 35.3 15 5.2 SSW 0
4 35.6 17 6.2 SSW 0
5 35.3 18 7.9 SSW 0
6 35.3 18 6.9 SSW 1
7 36.2 18 8.5 WSW 0
8 36.1 17 9.3 WSW 0
9 36.5 17 8.6 WSW 0

10 36.4 17 9.1 WSW 0
11 37.3 17 9.9 SW 0
12 38.2 17 10.2 SSW 0
13 38.9 15 9.6 SW 2
14 37.5 15 8.3 WSW 0
15 36.5 16 8.7 SW 0
16 36.9 15 8.8 WNW 0
17 36.9 15 9.3 NW 0
18 35.2 13 6.6 WNW 1
19 35.4 12 5.8 W 0
20 35.9 11 6.7 S 0
21 34.2 10 8.4 S 0
22 35.6 11 7.7 SW 1
23 35.2 10 7.9 SW 0

Date:10.04.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 36.0 22 5.8 SSW 0
1 36.1 21 6.4 SSW 0
2 36.2 22 5.8 SSW 0
3 36.3 21 6.3 SSW 0
4 36.6 23 5.7 SSW 0
5 37.5 21 6.9 SSW 0
6 37.1 22 7.8 SSW 0
7 36.5 22 8.2 SSW 0
8 35.2 22 8.8 SSW 2
9 36.2 19 7.4 SSW 0

10 35.9 18 8.6 SSW 0
11 35.5 19 9.3 WSW 1
12 36.2 17 7.3 WSW 0
13 36.8 15 8.5 WSW 0
14 36.2 16 7.6 WSW 0
15 36.7 13 8.8 WSW 0
16 36.3 12 9.5 WSW 2
17 37.2 14 8.3 SE 0
18 36.8 16 8.7 SE 0
19 36.3 18 6.9 SW 0
20 36.8 19 6.3 SW 0
21 36.3 20 8.6 SW 0
22 36.7 21 7.3 SSW 0
23 36.9 20 7.4 SSW 0



Q-20

Date: 11.04.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 38.1 25 6.2 WSW 0
1 38.2 24 6.9 WSW 0
2 38.6 24 5.7 WSW 0
3 38.4 23 5.6 WSW 2
4 37.9 21 6.7 WSW 0
5 37.5 19 5.9 WSW 0
6 38.6 18 6.4 WSW 0
7 38.4 19 7.3 WSW 0
8 38.6 18 8.2 WSW 0
9 38.4 17 8.6 WSW 2

10 39.6 15 8.4 WSW 0
11 38.9 16 8.9 SW 0
12 39.4 15 7.6 SW 0
13 39.6 14 6.8 SW 0
14 39.7 13 7.9 SW 1
15 38.6 12 8.9 SW 0
16 38.7 11 7.9 SW 0
17 38.9 10 6.6 SW 2
18 38.7 14 6.9 SW 0
19 37.6 18 7.3 SW 0
20 37.9 19 6.9 SW 0
21 38.9 21 7.2 SW 0
22 38.4 22 8.6 SSW 0
23 38.9 23 8.9 SSW 0

Date: 12.04.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 35.2 20.1 2.6 SW 0
1 35.9 19.6 2.4 SW 0
2 36.5 19.1 4.2 SW 0
3 37.6 19.2 4.4 SW 0
4 38.0 20.2 2.3 SW 0
5 38.7 21.6 3.2 SW 0
6 39.2 22.1 2.4 SW 0
7 39.6 21.3 2.1 SW 0
8 39.9 19.3 2.3 SW 0
9 40.1 22.4 2.2 SW 0

10 40.5 23.4 3.4 SW 0
11 40.8 25.6 3.8 SW 0
12 40.9 25.4 4.1 SW 0
13 41.2 24.6 4.0 SW 0
14 42.6 25.3 4.2 SW 0
15 40.9 22.3 4.3 SW 0
16 39.8 24.2 4.8 SW 0
17 38.7 25.1 4.2 SW 0
18 37.5 24.1 4.1 SW 0
19 36.9 22.4 3.0 SW 0
20 35.4 23.2 2.0 SW 0
21 34.2 21.3 2.4 SW 0
22 35.8 19.6 2.6 SW 0
23 35.0 20.1 3.9 SW 0



Q-21

Date: 13.04.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 31.5 11.2 4.0 NW 0
1 32.5 10.2 4.0 NW 0
2 32.9 14.2 4.2 NW 0
3 34.5 15.3 3.2 NW 2
4 35.0 16.5 4.0 NW 0
5 35.4 14.6 4.0 NW 0
6 35.9 15.7 3.6 NW 0
7 36.8 11.3 3.2 NW 0
8 37.9 16.8 3.7 NW 0
9 38.9 19.6 3.0 NNW 2

10 39.5 19.4 4.0 NNW 0
11 39.9 19.5 4.2 NNW 0
12 40.1 18.7 4.6 NNW 0
13 41.3 18.4 4.0 NW 0
14 41.6 18.2 4.0 NW 0
15 41.8 16.7 4.0 NW 2
16 39.6 17.6 4.5 NW 0
17 39.4 17.4 4.0 NW 0
18 38.9 16.2 4.0 NW 0
19 38.2 18.4 4.8 NW 0
20 36.4 16.9 4.0 NNW 0
21 36.8 18.2 4.0 NW 0
22 36.7 19.4 4.0 NW 0
23 33.2 16.8 4.0 NW 0

Date: 14.04.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 30.2 15.2 6.1 W 0
1 31.6 15.9 6.3 W 0
2 32.0 16.3 6.8 W 0
3 32.9 17.2 6.7 W 0
4 33.5 17.4 6.2 W 0
5 34.8 18.3 7.6 W 0
6 35.7 22.2 8.0 W 0
7 36.8 21.1 8.0 W 0
8 37.5 19.3 7.6 SW 0
9 38.6 22.1 7.4 SW 0

10 38.5 20.1 7.3 SW 0
11 39.0 19.6 7.5 SW 0
12 39.5 15.7 7.7 SW 0
13 39.8 16.3 8.0 SW 0
14 39.5 17.5 8.0 W 0
15 39.4 20.3 7.6 W 0
16 38.4 24.6 6.3 W 0
17 38.2 23.8 6.8 SW 0
18 37.6 25.6 7.8 SW 0
19 35.7 24.9 7.9 SW 0
20 34.6 22.6 7.3 SW 0
21 31.8 19.7 6.7 SW 0
22 31.4 16.7 6.3 W 0
23 29.4 17.2 6.9 W 0



Q-22

Date: 15.04.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 26.2 15.1 6.2 SW 0
1 26.7 15.3 6.1 SW 0
2 27.3 16.3 6.9 WSW 0
3 28.6 18.2 6.4 WSW 0
4 28.4 15.6 6.3 WSW 0
5 26.4 16.3 6.8 WSW 0
6 27.6 17.2 5.2 SW 0
7 29.7 18.6 6.0 WSW 0
8 32.5 17.4 6.5 SW 0
9 33.6 17.6 6.9 SW 0

10 34.2 18.6 7.6 SSW 0
11 38.5 22.3 7.9 SSW 0
12 39.4 21.6 8.0 SSW 0
13 38.3 25.4 6.4 SSW 0
14 37.3 24.3 5.0 SSW 0
15 36.2 23.6 6.8 SW 0
16 35.6 23.9 7.3 SW 0
17 34.0 22.5 6.9 WSW 0
18 33.5 20.3 6.2 WSW 0
19 32.5 19.8 6.8 WSW 0
20 30.3 18.4 6.9 SW 0
21 29.7 16.3 7.5 SW 0
22 28.6 14.5 7.4 SW 0
23 26.9 15.0 6.8 SW 0

Date: 16.04.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 27.3 16.3 6.0 SW 0
1 26.9 15.2 6.3 SW 0
2 26.2 15.4 6.5 SW 2
3 27.4 15.9 6.2 SW 0
4 27.6 16.3 6.1 SW 0
5 28.9 16.8 6.9 SW 0
6 29.6 16.4 7.0 SW 1
7 29.4 16.2 7.1 SW 0
8 29.1 16.4 6.9 SW 0
9 29.3 18.9 7.0 SW 2

10 31.9 18.6 7.7 WSW 0
11 32.6 17.2 6.5 WSW 0
12 33.2 16.5 6.4 WSW 0
13 34.5 15.6 6.2 WSW 1
14 35.3 14.3 6.9 WSW 0
15 36.7 14.6 7.4 WSW 0
16 37.6 15.6 7.6 WSW 0
17 36.3 15.9 7.4 SW 1
18 35.4 14.8 7.8 SW 0
19 34.5 14.0 6.0 SW 0
20 33.5 15.6 6.3 W 0
21 32.6 16.5 6.4 W 1
22 31.0 17.6 6.9 W 0
23 29.6 18.3 6.3 SW 0



Q-23

Date: 17.04.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 27.2 16.0 6.1 SSW 0
1 26.4 15.1 6.0 SSW 0
2 26.8 15.6 6.4 SSW 0
3 26.2 15.8 6.3 SSW 0
4 27.8 16.4 6.6 SSW 0
5 28.1 16.2 6.0 SSW 0
6 29.3 16.1 6.9 SSW 0
7 30.4 16.0 7.0 SW 0
8 32.2 16.0 6.7 SW 0
9 33.6 18.4 6.8 SW 0

10 35.4 18.3 6.3 SW 0
11 36.4 21.4 6.2 SW 0
12 37.3 24.3 6.8 SW 0
13 38.6 24.1 6.4 SW 0
14 39.5 26.4 6.3 SSW 0
15 40.6 26.3 6.7 SSW 3
16 41.6 24.1 6.2 SSW 0
17 39.8 22.3 6.7 W 0
18 37.6 21.3 6.4 W 0
19 35.4 29.6 6.2 W 0
20 34.5 18.4 6.8 SW 2
21 33.3 16.5 6.6 SW 0
22 31.0 15.3 6.3 WSW 0
23 29.6 16.2 6.4 WSW 0

Date: 18.04.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 27.3 10.2 3.0 SW 0
1 27.1 11.6 3.1 SW 0
2 27.6 10.2 2.3 SW 0
3 27.3 12.3 2.0 SW 0
4 27.6 10.6 2.1 WSW 0
5 28.4 10.2 2.2 WSW 0
6 28.6 10.8 2.5 WSW 0
7 29.6 11.0 2.4 SSW 0
8 29.4 14.0 2.6 SSW 2
9 30.6 16.6 2.7 SSW 0

10 32.6 14.6 2.4 SSW 0
11 31.5 16.2 2.4 SSW 2
12 32.2 18.6 2.6 SSW 0
13 33.3 18.4 2.7 SSW 0
14 33.9 17.3 2.0 WSW 0
15 34.5 16.5 2.9 WSW 0
16 37.8 15.3 2.0 WSW 0
17 38.8 14.3 3.2 SW 0
18 36.5 13.3 3.1 SW 2
19 35.4 14.6 3.5 SW 0
20 33.5 15.6 2.6 SSW 0
21 32.4 13.6 2.7 SSW 0
22 30.2 12.8 2.9 SSW 0
23 28.6 11.6 3.4 SSW 0



Q-24

Date: 19.04.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 32.1 14.6 2.4 SW 0
1 33.5 12.9 2.1 SW 0
2 33.9 12.1 2.0 SW 0
3 34.5 12.2 2.2 SW 0
4 35.7 13.6 2.0 SW 2
5 36.8 15.9 2.0 SW 0
6 37.4 16.7 2.0 SW 0
7 38.4 12.3 2.0 SW 1
8 38.9 11.4 2.0 SW 0
9 39.6 14.2 0.0 CALM 0

10 39.9 12.6 0.0 CALM 0
11 40.3 14.6 0.0 CALM 0
12 41.6 15.2 2.1 WSW 0
13 40.6 15.9 2.4 SSW 0
14 41.6 16.3 4.0 SSW 0
15 41.7 16.7 3.8 SSW 0
16 40.3 16.9 3.4 SW 0
17 36.3 17.2 3.6 WSW 1
18 36.4 16.5 3.4 WSW 0
19 34.5 16.9 3.4 WSW 0
20 36.4 15.6 0.0 CALM 0
21 31.1 17.3 0.0 CALM 0
22 32.7 16.3 0.0 CALM 0
23 33.3 16.2 3.6 SW 0

Date: 20.04.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 31.2 17.3 4.0 SSW 0
1 32.6 15.3 4.0 SSW 0
2 32.9 16.5 3.6 SSW 0
3 33.3 15.9 3.4 SSW 0
4 34.5 15.8 4.0 SSW 0
5 35.6 16.4 4.0 SSW 0
6 36.9 15.8 4.0 SSW 2
7 37.9 16.8 4.0 SSW 0
8 38.2 14.3 4.0 WSW 0
9 38.8 14.5 4.0 WSW 0

10 39.2 14.9 4.0 WSW 0
11 39.9 14.9 4.0 WSW 0
12 40.2 15.6 4.0 WSW 0
13 40.1 16.3 3.2 WSW 1
14 40.3 16.4 3.7 WSW 0
15 41.8 16.9 3.2 WSW 0
16 41.9 15.6 3.3 WSW 0
17 40.2 15.9 3.5 SSW 0
18 39.4 15.8 3.1 SSW 2
19 38.6 15.8 3.3 SSW 0
20 37.4 14.3 4.0 SW 0
21 33.6 15.6 4.0 SW 0
22 36.1 16.2 4.0 SW 0
23 32.4 17.6 3.8 SW 0



Q-25

Date: 21.04.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 29.3 12.6 4.2 WSW 0
1 30.2 14.6 4.4 WSW 0
2 31.5 11.4 4.2 WSW 0
3 32.9 12.2 4.8 WSW 0
4 33.6 13.2 4.4 SSW 0
5 34.5 11.4 4.6 SSW 0
6 35.8 14.3 4.8 WSW 0
7 36.8 16.3 4.2 WSW 0
8 37.6 18.4 4.4 WSW 0
9 38.5 17.3 6.0 SSW 0

10 39.0 16.5 6.2 SSW 0
11 40.0 16.9 6.3 SSW 0
12 41.0 17.5 6.2 SSW 0
13 40.5 16.5 5.3 SSW 0
14 39.6 16.9 5.6 SW 0
15 38.4 15.4 4.2 W 0
16 36.0 14.3 3.6 W 0
17 35.0 13.5 3.9 W 0
18 35.8 14.9 4.0 W 0
19 34.0 13.5 4.5 W 0
20 33.0 12.3 5.2 SSW 0
21 32.0 11.0 5.6 SSW 0
22 31.0 12.6 6.2 WSW 0
23 30.2 15.6 4.6 SSW 0

Date: 22.04.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 31.2 11.1 4.0 SSW 0
1 32.6 12.8 4.2 SSW 0
2 33.3 14.6 4.0 SSW 0
3 34.6 11.4 4.4 SSW 0
4 35.6 14.6 4.6 SSW 0
5 35.9 12.6 4.0 SSW 0
6 36.4 13.2 4.2 SW 0
7 36.9 15.1 4.6 SW 0
8 37.2 16.4 4.8 SW 0
9 37.9 15.3 6.2 SW 0

10 38.4 16.9 6.0 SW 0
11 39.0 17.5 6.4 SW 0
12 41.4 17.9 6.1 SW 0
13 40.6 16.5 5.1 W 0
14 39.8 15.2 5.6 W 0
15 38.3 14.6 6.3 W 0
16 36.4 14.8 6.9 W 0
17 35.3 13.2 7.0 W 0
18 35.7 12.3 7.2 SW 0
19 34.4 12.9 7.4 SW 0
20 33.4 11.3 6.3 SW 0
21 32.6 12.6 6.5 W 0
22 31.2 13.5 6.7 W 0
23 30.4 15.6 4.3 W 0



Q-26

Date: 23.04.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 30.2 15.3 2.0 SW 0
1 31.2 14.2 2.2 SW 0
2 31.8 14.4 2.0 SW 0
3 31. 14.2 2.4 SW 0
4 32.2 14.0 2.6 SW 0
5 33.3 14.6 2.0 SW 0
6 33.9 14.1 2.2 SW 0
7 34.6 16.6 2.6 WSW 0
8 36.1 16.3 3.8 WSW 0
9 36.8 18.3 5.2 WSW 0

10 36.4 18.2 6.0 WSW 0
11 36.9 20.0 4.4 WSW 0
12 36.4 22.4 4.1 SSW 0
13 38.9 22.6 4.5 SSW 0
14 38.4 20.3 6.2 SW 0
15 41.2 21.5 7.2 SW 0
16 41.6 19.8 7.9 SSW 0
17 39.6 18.6 8.2 W 0
18 39.4 17.6 8.8 SSW 0
19 38.4 14.5 7.5 WSW 0
20 35.0 15.9 8.3 WSW 0
21 33.6 16.0 7.5 SW 0
22 32.4 15.4 6.7 SW 0
23 31.6 14.3 6.3 SW 0

Date: 24.04.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 29.4 15.3 2.0 SW 0
1 29.2 14.2 2.2 SW 0
2 28.7 14.4 2.0 SW 0
3 30.2 14.2 2.4 SW 0
4 31.2 14.0 2.6 SW 0
5 31.9 14.6 2.0 SW 0
6 32.5 14.1 2.2 SW 0
7 33.3 16.6 2.6 WSW 0
8 34.5 16.3 3.8 WSW 0
9 35.8 18.3 5.2 WSW 0

10 36.5 18.2 6.0 WSW 0
11 37.0 20.0 4.4 WSW 0
12 37.9 22.4 4.1 SSW 0
13 38.2 22.6 4.5 SSW 0
14 38.9 26.7 6.2 SW 0
15 38.5 28.4 5.3 SW 0
16 38.2 26.3 6.5 SSW 0
17 38.9 24.3 5.8 W 0
18 36.1 22.5 6.9 SSW 0
19 34.2 19.8 5.5 WSW 0
20 32.4 18.5 6.3 WSW 0
21 36.2 17.6 7.5 SW 0
22 32.5 16.3 6.7 SW 0
23 30.2 15.0 6.3 SW 0



Q-27

Date:25.04.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 28.5 14.3 4.4 SW 0
1 28.6 15.2 5.5 SW 2
2 27.4 14.9 4.5 SW 0
3 27.5 15.2 5.4 SW 0
4 29.2 16.3 7.4 SW 0
5 29.3 14.2 7.4 SW 0
6 30.4 12.2 5.6 SW 0
7 31.5 13.1 6.8 SW 0
8 32.5 11.7 5.5 SSW 0
9 33.4 14.5 6.5 WSW 0

10 34.2 12.8 6.7 SW 2
11 34.6 11.6 7.5 SW 0
12 36.8 10.4 5.6 SW 0
13 38.7 9.4 4.4 SW 2
14 38.8 9.6 4.2 SW 0
15 38.8 10.4 6.3 SW 2
16 38.5 9.5 5.2 SW 0
17 38.4 11.2 4.6 SW 0
18 36.5 14.3 5.0 SW 0
19 34.2 15.1 5.6 SW 0
20 33.5 13.4 5.3 SW 0
21 32.1 14.8 6.4 SW 0
22 30.2 14.2 5.1 SW 2
23 29.5 15.2 5.3 SW 0

Date:26.04.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 24.5 12.5 4.8 SW 0
1 23.4 13.5 4.8 SW 2
2 24.2 12.9 5.3 SW 0
3 25.4 11.9 4.3 SW 0
4 26.3 12.7 4.6 SW 0
5 28.5 13.5 5.9 SW 0
6 29.5 14.8 4.3 SW 0
7 29.4 15.2 4.6 SW 0
8 30.2 10.3 4.2 SW 0
9 31.6 9.1 5.3 SW 0

10 33.1 10.4 2.8 SW 2
11 34.5 10.4 4.6 SW 0
12 35.2 12.5 4.6 SW 0
13 36.2 9.6 4.6 SW 2
14 37.8 10.5 4.2 SW 0
15 38.9 11.2 4.6 SW 2
16 36.2 10.6 4.2 SW 0
17 35.2 9.8 4.7 SW 0
18 34.0 9.5 4.2 WSW 0
19 32.6 11.9 4.6 SSW 0
20 30.5 13.5 4.3 WSW 0
21 28.9 12.8 4.4 SW 0
22 27.6 14.2 4.1 SW 2
23 25.0 12.2 4.3 SW 0



Q-28

Date:27.04.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 25.4 15.4 4.8 SW 0
1 26.5 14.5 4.8 SW 2
2 25.2 15.6 4.3 SW 0
3 26.4 16.7 5.3 SW 0
4 27.6 14.7 4.6 SW 0
5 27.5 17.6 3.2 SW 0
6 26.4 15.6 3.6 SW 0
7 27.4 14.4 4.2 SW 0
8 27.2 12.7 2.6 SW 0
9 27.4 13.6 3.2 SW 0

10 28.2 12.7 4.6 SW 2
11 30.4 11.8 2.6 SW 0
12 31.2 10.7 2.6 SW 0
13 32.4 9.8 2.6 SW 2
14 35.4 10.5 2.2 SW 0
15 36.4 12.2 2.6 SW 2
16 38.2 13.6 4.2 SW 0
17 37.2 12.3 2.7 SW 0
18 36.5 11.5 4.2 SW 0
19 34.9 10.2 2.6 SW 0
20 33.5 12.6 2.3 SW 0
21 31.4 11.5 4.4 SW 0
22 29.4 15.2 2.1 SW 2
23 27.5 16.2 2.3 SW 0

Date:28.04.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 30.5 11.2 9.8 SW 2
1 31.4 10.2 9.8 SW 2
2 30.5 13.2 8.3 SW 0
3 32.9 12.6 10.3 SW 0
4 30.6 12.9 9.6 SW 0
5 29.5 12.8 8.3 SW 2
6 28.4 13.6 9.6 SW 0
7 29.4 12.0 9.6 SW 0
8 30.2 11.3 8.2 SW 0
9 32.4 12.4 10.3 SW 0

10 34.2 11.2 9.8 SW 2
11 34.4 10.4 9.6 SW 0
12 35.2 9.5 8.6 SW 0
13 35.4 9.6 7.6 SW 2
14 36.4 10.5 9.2 SW 0
15 37.4 10.2 8.6 SW 2
16 38.2 12.6 9.2 SW 0
17 25.6 13.8 8.7 SW 0
18 33.9 15.4 9.2 WSW 0
19 32.2 15.5 8.6 SSW 0
20 32.9 14.4 8.3 WSW 0
21 31.5 12.8 8.4 WSW 0
22 30.2 11.2 9.1 SW 2
23 31.0 12.2 9.3 SW 0



Q-29

Date:29.04.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 26.4 12.3 9.2 CALM 2
1 26.5 13.6 8.8 SW 2
2 27.2 14.6 7.3 SW 2
3 28.4 13.5 7.3 SW 4
4 28.6 14.2 8.6 SW 2
5 29.5 12.3 5.9 SW 2
6 29.4 13.5 6.5 CALM 0
7 30.4 14.0 6.9 WSW 0
8 31.2 15.3 5.3 SSW 0
9 32.4 17.1 6.5 WSW 0

10 32.2 16.4 6.1 WSW 0
11 33.4 17.4 7.6 SSW 0
12 35.2 15.5 8.6 SSW 0
13 36.4 15.6 8.6 SSW 2
14 37.4 16.5 9.2 SSW 0
15 38.4 17.2 7.6 WSW 2
16 39.2 16.6 8.2 WSW 0
17 41.3 15.8 7.7 SSW 0
18 39.9 14.5 5.2 WSW 0
19 36.5 14.9 9.6 SSW 0
20 34.8 13.5 8.3 WSW 0
21 32.5 12.8 8.4 WSW 0
22 30.5 11.2 9.1 WSW 2
23 28.9 12.2 8.3 WSW 0

Date:30.04.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 31.5 17.5 4.8 SW 2
1 32.6 16.4 4.8 SW 2
2 33.9 17.4 4.3 S 2
3 34.5 16.5 2.3 S 0
4 34.9 15.5 4.6 SW 2
5 35.4 16.4 4.9 SW 2
6 36.5 15.5 2.3 SW 0
7 36.9 15.4 4.6 SW 2
8 37.8 14.5 4.2 SW 2
9 37.9 17.4 4.3 SW 2

10 38.0 15.5 4.8 SW 2
11 39.6 16.4 2.6 SW 0
12 40.2 15.2 2.6 SW 0
13 41.9 16.4 2.6 SW 2
14 42.5 15.2 4.2 S 0
15 41.5 14.8 2.6 S 2
16 40.5 13.8 2.2 SW 0
17 39.1 15.5 2.7 S 0
18 38.2 16.5 4.2 S 2
19 36.2 15.3 2.6 S 2
20 35.5 14.8 4.3 S 2
21 34.5 15.3 2.4 SW 0
22 33.5 16.8 4.1 SW 2
23 32.4 17.0 2.3 SW 0



Q-30

Date:01.05.2002
Hour Temperature

Dry (OC)
Relative

Humidity (%)
Wind Cloud

(Octas)Speed
(kmph)

Direction

0 34.3 16 8.0 SW 0
1 34.2 15 4.0 SW 2
2 33.0 13 6.0 SW 2
3 33.6 14 2.0 SW 0
4 34.6 16 7.0 SW 4
5 34.9 12 8.0 SW 0
6 35.0 13 10.0 SW 0
7 36.3 11 11.0 SW 2
8 37.6 09 8.0 SW 0
9 37.9 07 9.0 SW 0

10 38.4 10 6.0 SW 0
11 38.9 12 3.0 SW 2
12 39.0 11 2.0 SW 2
13 39.8 09 4.0 WSW 4
14 39.6 08 6.0 WSW 0
15 40.2 06 4.0 WSW 0
16 40.6 09 7.0 WSW 0
17 41.6 12 9.0 WSW 2
18 40.2 11 10.0 WSW 4
19 39.3 14 11.0 WSW 0
20 38.2 16 12.0 WSW 0
21 37.3 18 7.0 WSW 0
22 36.2 17 6.0 WSW 0

23 35.9 15 6.3 WSW 0

Date:02.05.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 32.3 23 4.0 WSW 3
1 33.1 21 5.0 WSW 2
2 34.6 19 6.0 WSW 3
3 34.9 20 5.0 WSW 4
4 35.0 24 5.0 WSW 2
5 35.6 22 3.0 WSW 3
6 35.9 21 6.0 WSW 2
7 36.2 19 8.0 WSW 4
8 36.9 18 7.0 WSW 3
9 37.0 18 8.0 WSW 5

10 37.5 17 6.0 WSW 4
11 37.9 16 5.0 WSW 3
12 38.1 15 5.0 WSW 2
13 38.7 15 6.0 WSW 2
14 38.9 15 7.0 SSW 4
15 39.4 14 7.0 SSW 4
16 38.9 13 5.0 WSW 3
17 37.5 12 4.0 SSW 4
18 36.9 12 5.0 WSW 4
19 35.4 11 6.0 SSW 3
20 34.9 10 5.0 SW 2
21 33.2 14 6.0 SW 3
22 33.9 16 8.0 SW 2
23 32.0 18 6.0 SW 2



Q-31

Date:03.05.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 28.3 22 4.0 SW 0
1 28.9 23 2.0 SW 0
2 29.0 21 3.0 SW 2
3 29.8 20 6.0 SW 3
4 30.2 19 2.0 SW 4
5 31.2 18 2.0 WSW 3
6 31.9 17 2.0 SW 2
7 32.5 17 2.0 WSW 2
8 32.8 16 4.0 SW 2
9 33.8 15 3.0 SSW 2

10 34.5 14 4.0 SSW 2
11 35.9 15 5.0 SW 2
12 36.4 14 6.0 SW 3
13 37.8 13 8.0 SW 2
14 36.8 12 4.0 SW 4
15 35.8 10 5.0 SW 4
16 34.6 13 2.0 SW 2
17 33.6 14 3.0 NW 4
18 32.8 15 4.0 NW 2
19 31.5 15 2.0 NW 2
20 31.9 16 4.0 N 2
21 30.5 17 2.0 N 2
22 29.4 18 3.0 NW 4
23 29.0 20 3.0 SW 4

Date:04.05.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 31.2 21 1 SW 2
1 32.5 22 0 CALM 2
2 33.4 19 2 SW 2
3 32.4 15 2 SW 2
4 34.6 18 2 SW 2
5 36.5 20 1 SW 3
6 37.2 21 1 SW 2
7 37.3 22 0 CALM 4
8 38.2 18 2 WSW 2
9 39.1 16 1 WSW 2

10 40.1 15 3 WSW 4
11 41.3 17 2 WSW 2
12 41.2 18 4 SW 2
13 42.8 20 1 SW 2
14 43.6 21 0 CALM 2
15 44.5 22 0 CALM 2
16 44.2 20 1 SSW 2
17 43.8 18 1 WSW 2
18 42.6 15 2 SSW 2
19 39.8 13 2 SSW 3
20 38.5 14 1 WSW 3
21 39.6 15 0 CALM 4
22 36.7 17 1 SSW 2
23 37.8 18 2 SW 2



Q-32

Date:05.05.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 31.2 20 9 WSW 2
1 32.5 21 8 WSW 2
2 33.9 19 7 WSW 2
3 34.5 18 9 CALM 3
4 35.3 20 7 CALM 3
5 36.8 21 8 CALM 2
6 37.5 22 6 WSW 2
7 38.5 20 6 WSW 2
8 39.5 21 5 SW 2
9 40.1 22 7 SW 4

10 42.3 20 6 SW 4
11 43.2 18 5 SW 4
12 43.8 19 6 SSW 2
13 44.2 16 7 WSW 2
14 44.1 14 8 SW 2
15 43.8 10 8 WSW 3
16 42.4 14 8 WSW 3
17 41.2 17 9 SW 3
18 40.2 16 7 WSW 4
19 38.6 15 6 SW 4
20 36.9 17 7 WSW 2
21 35.8 18 5 SSW 4
22 34.8 20 7 SW 4
23 32.6 21 9 SW 2

Date:06.05.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 39.3 18 5.8 WSW 4
1 39.2 20 5.8 WSW 6
2 38.5 19 4.3 WSW 4
3 38.4 21 4.3 SSW 4
4 39.5 18 5.6 SSW 2
5 39.5 17 4.9 WSW 4
6 38.2 18 5.3 SSW 4
7 40.4 17 4.6 WSW 4
8 41.2 17 5.2 WSW 4
9 41.3 16 6.3 WSW 4

10 42.5 15 7.8 WSW 6
11 42.4 14 8.6 WSW 2
12 43.7 12 5.6 SSW 4
13 44.5 13 7.6 SSW 4
14 34.2 12 8.2 WSW 4
15 35.4 11 8.6 WSW 2
16 35.2 13 5.2 WSW 4
17 34.4 15 6.7 SSW 2
18 36.6 16 6.2 WSW 6
19 35.5 17 6.6 SSW 4
20 36.5 16 5.3 WSW 4
21 34.4 15 5.4 WSW 6
22 32.4 14 6.1 SW 2
23 33.6 39.2 6.3 SW 4



Q-33

Date:07.05.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 37.2 17 8.8 WSW 2
1 36.2 16 6.2 WSW 2
2 36.2 17 6.2 WSW 2
3 36.2 16 5.2 WSW 0
4 36.6 15 5.6 SW 2
5 37.5 16 4.9 SW 2
6 38.4 15 2.3 SW 0
7 39.4 15 4.6 SW 2
8 39.2 14 4.2 WSW 2
9 39.4 13 4.3 WSW 2

10 40.2 12 4.8 WSW 2
11 42.2 13 2.6 WSW 0
12 40.2 10 2.6 SW 0
13 40.4 10 2.6 SW 2
14 38.4 11 4.2 WSW 0
15 37.4 12 2.6 WSW 2
16 38.2 12 2.2 WSW 0
17 40.2 12 2.7 WSW 0
18 38.2 13 4.2 WSW 2
19 36.2 13 2.6 SW 2
20 35.5 13 4.3 SW 2
21 34.5 13 2.4 SW 0
22 33.5 14 4.1 SW 2
23 32.4 14 2.3 SW 0

Date:08 .05.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 33.6 20 5.8 WSW 2
1 34.1 22 5.1 WSW 2
2 35.5 19 5.4 WSW 0
3 36.4 18 4.5 WSW 0
4 37.0 17 4.5 SW 0
5 37.6 18 4.1 SW 0
6 38.5 16 6.4 SW 0
7 39.4 17 6.5 SW 2
8 39.5 19 6.4 WSW 2
9 40.6 20 6.4 WSW 2

10 40.3 17 5.2 WSW 0
11 41.3 15 5.4 WSW 0
12 42.2 14 4.4 SW 0
13 41.2 16 4.6 SW 2
14 40.2 13 4.5 WSW 0
15 39.4 12 2.5 WSW 2
16 38.1 11 4.5 WSW 0
17 40.1 12 4.5 WSW 0
18 38.3 13 4.5 WSW 2
19 36.2 14 2.2 SW 2
20 35.5 14 4.3 SW 2
21 34.4 13 4.4 SW 0
22 33.5 14 4.1 SW 2
23 32.4 14 2.3 SW 0



Q-34

Date:09.5.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 32.5 29 6.2 SW 2
1 33.6 28 7.2 SW 2
2 34.5 28 7.2 SW 2
3 36.9 30 5.2 SW 0
4 37.1 31 5.5 WSW 2
5 37.5 31 6.5 WSW 2
6 38.4 34 7.1 SW 0
7 39.4 35 6.3 SW 2
8 39.2 32 6.1 WSW 2
9 40.4 31 5.6 WSW 2

10 40.2 30 5.4 WSW 2
11 41.2 28 5.4 WSW 0
12 41.2 29 5.2 SW 0
13 40.4 27 6.7 SW 2
14 39.4 25 6.5 SW 0
15 38.4 20 5.6 SW 2
16 38.2 19 5.8 SW 0
17 40.2 15 6.4 SW 0
18 38.2 10 6.2 WSW 2
19 39.2 12 6.1 SW 2
20 37.5 15 5.5 SW 2
21 36.5 17 4.9 SW 0
22 35.5 20 4.1 SW 2
23 34.4 21 4.6 SW 0

Date:10.05.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 32.9 39 5.8 SW 0
1 34.6 36 5.2 SW 0
2 35.8 39 6.2 SW 0
3 36.1 37 5.2 WSW 0
4 36.9 38 5.6 SW 0
5 37.2 39 5.9 SW 2
6 37.5 38 4.1 SW 0
7 37.4 33 4.6 WSW 2
8 38.8 37 4.2 WSW 2
9 38.7 38 4.3 SW 0

10 39.6 33 4.8 WSW 2
11 40.3 34 4.6 WSW 0
12 41.4 33 5.6 WSW 0
13 42.5 31 5.6 SW 2
14 41.0 33 4.2 SW 0
15 39.8 30 4.6 WSW 2
16 38.2 29 4.2 WSW 0
17 36.9 28 5.7 WSW 0
18 35.6 27 5.2 WSW 2
19 34.8 26 4.6 WSW 0
20 34.0 29 4.3 WSW 0
21 33.8 33 4.4 WSW 0
22 33.0 36 4.1 WSW 2
23 32.2 32 4.3 SW 0



Q-35

Date:11.05.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 33.6 47 11.4 SW 3
1 33.9 45 10.5 SW 2
2 34.2 46 9.2 SW 0
3 35.6 48 8.2 SW 0
4 35.9 45 8.6 WSW 0
5 36.8 42 7.9 WSW 0
6 37.2 41 7.3 SW 0
7 37.9 40 7.6 SW 2
8 38.0 41 7.2 SW 0
9 38.3 38 8.3 SW 0

10 38.5 35 8.8 SW 0
11 39.4 36 9.5 SW 0
12 40.5 34 9.6 SW 0
13 40.3 36 7.6 SW 2
14 38.2 38 6.2 WSW 0
15 37.8 39 6.6 WSW 2
16 37.4 40 5.2 WSW 2
17 38.9 42 7.7 WSW 2
18 37.8 41 7.2 WSW 2
19 36.7 43 8.6 SW 2
20 35.5 48 8.3 SW 2
21 34.6 50 7.4 SW 0
22 33.5 50 6.1 SW 2
23 32.4 51 5.3 SW 0

Date:12.05.02
Hour Temperature

Dry (OC)
Relative

Humidity (%)
Wind Cloud

(Octas)Speed
(kmph)

Direction

0 34.6 50 9.8 SW 0
1 35.4 47 8.2 WSW 0
2 35.9 48 8.2 SW 0
3 36.8 46 9.2 WSW 0
4 37.0 45 8.6 WSW 2
5 37.3 45 7.9 WSW 4
6 38.2 44 7.3 WSW 4
7 38.9 42 7.6 SW 2
8 39.0 41 7.2 WSW 2
9 39.5 40 8.3 WSW 4

10 40.3 42 8.8 WSW 2
11 41.1 41 9.6 WSW 0
12 42.3 36 9.6 SW 0
13 43.4 38 9.6 SW 2
14 42.6 39 9.2 WSW 0
15 39.5 37 9.6 WSW 2
16 38.5 40 8.2 WSW 0
17 39.1 41 8.7 WSW 0
18 40.1 45 8.2 WSW 2
19 38.3 44 9.6 SW 2
20 37.3 46 8.3 SW 2
21 36.4 47 9.4 SW 2
22 35.4 48 8.1 SW 2
23 34.7 47 7.3 SW 0



Q-36

Date:13.05.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 34.5 42 7.5 WSW 4
1 35.6 44 7.4 WSW 4
2 36.8 45 7.7 WSW 2
3 37.1 47 6.8 WSW 0
4 38.8 49 6.8 SW 0
5 39.5 48 6.8 SW 0
6 40.3 47 4.7 SW 0
7 41.3 49 4.4 SW 2
8 41.9 45 4.5 WSW 2
9 42.0 44 4.6 WSW 0

10 42.3 42 4.8 WSW 0
11 42.2 38 5.6 WSW 0
12 41.5 35 6.6 SW 0
13 40.4 36 7.5 SW 2
14 38.4 35 8.5 WSW 0
15 37.4 32 8.6 WSW 2
16 38.2 30 5.4 WSW 0
17 37.8 32 7.3 WSW 0
18 38.2 31 7.5 WSW 2
19 36.2 30 5.4 SW 0
20 35.5 32 4.4 SW 0
21 34.5 35 5.2 SW 0
22 33.5 39 5.3 SW 2
23 32.4 37 5.2 SW 0

Date:14.05.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 34.5 52 9.8 SW 4
1 35.2 48 8.2 SW 2
2 36.5 50 11.2 SW 4
3 37.0 48 10.2 SW 0
4 37.8 50 10.6 SW 2
5 38.0 48 11.9 SW 2
6 38.4 46 12.3 SW 0
7 39.0 45 14.6 SW 0
8 39.7 47 12.2 WSW 0
9 40.2 48 10.3 WSW 2

10 41.0 48 11.8 WSW 2
11 42.3 47 12.6 WSW 2
12 42.9 46 10.6 SW 0
13 43.0 44 12.6 SW 2
14 42.3 43 11.2 WSW 4
15 41.6 40 11.9 WSW 2
16 40.5 39 10.2 WSW 0
17 39.8 36 9.7 WSW 0
18 38.9 39 12.3 WSW 2
19 36.5 41 11.6 SW 4
20 35.1 45 12.3 SW 2
21 34.9 47 13.4 SW 0
22 33.5 43 9.1 SW 2
23 32.0 44 9.3 SW 0



Q-37

Date:15.05.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 28.3 44 6.8 WSW 2
1 28.9 45 7.2 WSW 0
2 29.6 47 8.2 WSW 0
3 30.2 45 5.2 WSW 0
4 31.5 50 6.6 WSW 0
5 32.6 54 7.9 WSW 2
6 33.0 55 6.3 WSW 2
7 34.5 57 5.6 WSW 2
8 34.9 53 6.2 WSW 0
9 35.0 48 6.3 WSW 0

10 36.8 45 5.8 WSW 0
11 37.9 44 6.6 WSW 0
12 38.0 39 6.6 SW 0
13 38.7 38 7.6 SW 2
14 39.4 35 5.2 WSW 4
15 37.9 33 6.6 WSW 2
16 36.5 31 6.2 WSW 0
17 35.3 32 9.7 WSW 0
18 34.6 32 8.2 WSW 2
19 33.2 33 11.6 SW 2
20 32.1 35 9.3 SW 0
21 31.5 38 8.4 WSW 0
22 30.1 40 10.1 WSW 2
23 29.8 42 9.3 WSW 0

Date:16.05.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 32.1 44 7.8 WSW 2
1 32.9 45 6.2 WSW 2
2 33.0 47 7.2 WSW 2
3 33.7 48 6.2 WSW 4
4 34.0 47 6.6 SW 4
5 34.9 46 7.9 WSW 2
6 35.6 48 7.1 SW 4
7 36.8 46 7.6 WSW 2
8 36.9 45 6.2 WSW 2
9 37.5 48 6.3 SW 0

10 37.9 46 6.8 WSW 2
11 38.9 48 5.6 WSW 4
12 39.0 45 5.6 WSW 4
13 38.4 43 5.6 SW 2
14 37.5 40 4.2 SW 0
15 36.4 38 4.6 WSW 2
16 35.9 40 4.2 WSW 2
17 34.8 41 5.7 SW 2
18 33.6 38 5.2 SW 2
19 33.9 35 4.6 SW 0
20 32.6 30 5.3 WSW 2
21 31.6 35 6.4 WSW 2
22 32.0 40 6.1 WSW 2
23 33.0 42 6.3 SW 0



Q-38

Date:17.05.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 32.9 36 6.3 SW 2
1 33.0 37 5.5 SW 3
2 33.9 38 5.2 SW 2
3 34.5 39 6.2 SW 2
4 35.5 35 5.4 WSW 2
5 35.9 33 5.4 WSW 2
6 36.0 32 6.3 SW 4
7 36.2 31 5.5 SW 2
8 36.9 31 5.2 SW 0
9 37.8 30 6.5 SW 0

10 38.1 30 5.5 SW 2
11 38.9 25 6.4 SW 2
12 39.2 24 5.4 SW 2
13 39.9 21 6.5 SW 2
14 38.8 19 5.4 WSW 0
15 38.2 15 5.4 WSW 2
16 37.4 13 6.5 WSW 4
17 38.2 15 5.5 WSW 4
18 37.4 18 4.4 WSW 4
19 36.2 20 6.4 SW 4
20 35.4 25 5.4 SW 2
21 36.2 28 6.5 SW 0
22 36.4 30 5.4 SW 2
23 32.4 35 6.5 SW 0

Date:18.05.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 31.2 40 10.7 WSW 3
1 30.2 42 9.7 SW 3
2 31.9 39 9.2 SW 3
3 32.4 35 8.2 SW 2
4 33.0 36 9.4 SW 2
5 33.9 40 8.5 SW 4
6 34.5 41 8.5 SW 4
7 34.9 39 9.4 SW 2
8 35.0 38 9.5 WSW 2
9 35.8 39 9.4 WSW 4

10 36.1 42 9.5 WSW 2
11 37.0 45 8.4 WSW 1
12 37.8 45 8.2 SW 0
13 38.0 46 8.4 SW 2
14 37.9 36 9.5 WSW 0
15 36.6 39 8.8 WSW 0
16 35.5 36 8.5 WSW 0
17 34.9 35 8.5 WSW 0
18 33.6 35 9.5 WSW 2
19 32.6 40 9.7 WSW 2
20 31.5 40 9.3 WSW 2
21 31.0 41 8.3 WSW 2
22 32.0 41 8.8 WSW 2
23 31.8 42 8.3 WSW 0



Q-39

Date:19.05.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 32.9 48 10.5 SW 3
1 33.0 50 9.4 SW 2
2 33.5 51 9.7 SW 2
3 33.9 52 9.8 SW 2
4 34.5 53 9.8 SW 2
5 35.0 56 9.8 SW 2
6 35.9 43 8.7 SW 2
7 36.6 49 9.4 SW 2
8 37.0 41 8.5 WSW 2
9 37.4 40 9.6 SW 0

10 38.6 41 8.8 WSW 2
11 38.9 42 8.6 WSW 2
12 39.3 40 8.8 SW 2
13 39.9 39 9.3 SW 2
14 38.5 36 8.9 WSW 0
15 38.0 36 9.9 WSW 2
16 37.3 35 10.2 WSW 0
17 37.0 38 9.4 WSW 0
18 36.0 40 8.6 WSW 2
19 36.2 41 10.4 WSW 2
20 35.5 40 9.4 WSW 2
21 34.5 42 9.2 WSW 2
22 33.5 42 9.3 WSW 2
23 32.4 42 9.2 WSW 0

Date:20.05.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 31.2 44 6.8 WSW 2
1 32.9 45 6.2 WSW 0
2 33.2 47 5.2 WSW 0
3 33.9 44 4.2 WSW 0
4 34.5 45 6.6 WSW 2
5 34.3 41 5.9 WSW 2
6 36.0 39 5.3 WSW 2
7 36.6 38 4.6 WSW 2
8 36.9 36 4.2 WSW 2
9 37.8 38 6.3 WSW 2

10 37.9 39 6.8 WSW 2
11 38.6 38 7.6 WSW 2
12 39.5 40 7.6 SW 0
13 40.1 41 7.6 SW 2
14 41.5 35 6.2 WSW 4
15 42.6 36 6.6 WSW 2
16 41.2 39 5.2 WSW 2
17 40.8 39 4.7 WSW 0
18 39.6 40 4.2 WSW 2
19 38.4 41 4.6 SW 4
20 37.5 41 5.3 SW 2
21 36.6 42 6.4 SW 0
22 34.6 41 6.1 SW 2
23 33.3 43 7.3 SW 0



Q-40

Date:21.05.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 28.3 45 4.8 SW 2
1 29.0 42 6.2 SW 2
2 30.1 43 5.2 SW 2
3 32.5 46 6.2 SW 2
4 33.3 43 5.6 SW 4
5 34.5 40 5.9 SW 2
6 35.6 39 5.3 SW 2
7 36.2 38 8.6 SW 2
8 36.9 35 6.2 SW 2
9 37.8 32 6.6 WSW 2

10 38.2 31 6.8 SW 2
11 38.8 30 6.6 WSW 2
12 39.0 29 6.6 SW 2
13 38.2 25 7.6 SW 2
14 36.9 28 5.2 WSW 4
15 35.8 29 5.6 WSW 2
16 34.5 31 5.2 WSW 0
17 33.6 32 5.7 WSW 0
18 32.8 35 5.2 WSW 2
19 31.0 36 6.6 SW 2
20 30.0 35 7.3 SW 4
21 29.1 38 8.4 WSW 2
22 29.4 40 7.1 WSW 2
23 28.0 42 6.3 WSW 0

Date:22.05.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 33.6 47 6.7 WSW 2
1 34.5 50 7.8 WSW 2
2 34.8 51 5.7 WSW 2
3 35.5 51 4.7 WSW 2
4 35.9 52 4.4 SW 2
5 36.8 48 4.7 SW 2
6 37.0 49 5.2 SW 4
7 37.0 48 5.7 WSW 2
8 37.8 50 5.1 WSW 2
9 38.2 51 5.7 SW 4

10 37.2 48 4.2 WSW 2
11 36.1 48 4.7 WSW 0
12 35.4 49 5.1 WSW 4
13 36.4 50 5.4 SW 2
14 37.4 51 6.4 SW 0
15 38.4 50 6.4 SW 2
16 39.4 50 5.7 SW 2
17 41.6 49 6.7 SW 2
18 39.5 48 5.2 SW 2
19 39.5 46 4.5 SW 0
20 39.4 45 6.8 SW 2
21 38.4 48 5.8 SW 2
22 36.6 48 5.7 SW 2
23 34.3 48 5.4 SW 2



Q-41

Date:23.05.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 34.0 48 10.4 SW 2
1 34.5 45 10.5 SW 0
2 35.8 46 9.2 SW 0
3 36.5 45 8.2 SW 2
4 36.9 45 9.6 WSW 2
5 37.0 48 7.9 WSW 2
6 37.8 49 8.3 SW 2
7 38.2 49 8.6 SW 2
8 38.9 48 8.2 SW 2
9 38.9 49 8.3 SW 2

10 38.5 39 8.8 SW 2
11 39.4 38 9.5 SW 2
12 40.2 36 9.6 SW 2
13 40.3 39 8.6 SW 2
14 38.6 38 6.2 WSW 0
15 37.1 36 7.6 WSW 2
16 37.5 35 8.2 WSW 2
17 38.5 35 7.7 WSW 2
18 37.5 36 7.2 WSW 2
19 36.4 40 8.6 SW 2
20 35.4 41 8.3 SW 2
21 34.2 42 7.4 SW 0
22 33.1 45 6.1 SW 2
23 32.4 51 5.3 SW 0

Date:24.05.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 36.2 45 10.8 WSW 2
1 37.2 46 12.2 WSW 2
2 37.9 43 12.2 WSW 2
3 38.5 42 14.2 WSW 2
4 38.9 40 12.6 WSW 2
5 39.0 38 11.9 WSW 4
6 38.1 37 10.3 WSW 4
7 38.9 36 11.6 WSW 2
8 39.0 35 10.2 WSW 2
9 39.5 35 11.3 WSW 4

10 40.3 36 10.8 WSW 2
11 41.1 39 10.6 WSW 0
12 40.3 34 10.6 SW 0
13 40.4 36 10.6 SW 2
14 40.3 31 11.2 WSW 2
15 39.5 33 12.6 WSW 2
16 38.5 35 12.2 WSW 0
17 39.1 39 12.7 WSW 2
18 40.1 40 11.2 WSW 2
19 38.3 40 10.6 SW 2
20 37.3 40 10.3 SW 2
21 36.4 41 11.4 WSW 2
22 36.4 41 10.1 WSW 2
23 37.7 42 10.3 WSW 0



Q-42

Date:25.05.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 36.4 45 6.5 WSW 2
1 36.4 46 6.4 WSW 2
2 37.5 45 6.7 WSW 2
3 36.4 42 6.8 WSW 0
4 36.5 47 7.8 SW 2
5 37.4 45 7.8 SW 2
6 38.5 40 7.7 SW 2
7 38.5 39 8.4 SW 2
8 39.5 35 6.5 WSW 2
9 39.7 34 6.6 WSW 2

10 40.8 33 6.8 WSW 2
11 41.7 32 6.6 WSW 2
12 42.3 34 7.6 SW 2
13 41.9 36 7.5 SW 2
14 39.6 34 7.5 WSW 0
15 38.6 35 7.6 WSW 2
16 39.5 36 7.4 WSW 0
17 40.5 34 8.3 WSW 0
18 38.5 33 8.5 WSW 2
19 37.6 32 6.4 SW 0
20 36.7 32 7.4 SW 0
21 34.8 34 7.2 SW 0
22 33.9 37 6.3 SW 2
23 32.4 38 7.2 SW 0

Date:26.05.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 29.6 50 6.7 WSW 2
1 30.0 51 6.8 WSW 2
2 31.2 49 6.5 WSW 2
3 31.9 45 7.2 WSW 0
4 32.1 44 6.4 WSW 2
5 32.8 45 7.4 WSW 2
6 33.5 50 7.7 WSW 0
7 33.9 49 8.2 WSW 2
8 34.5 45 8.4 WSW 0
9 34.9 42 7.2 WSW 2

10 35.0 41 6.7 WSW 2
11 34.7 40 7.2 WSW 2
12 36.5 39 7.5 SW 0
13 36.6 35 8.6 SW 2
14 38.6 38 6.5 SW 4
15 39.8 36 6.5 SW 2
16 36.8 34 6.5 SW 0
17 35.7 35 6.4 SW 0
18 32.6 38 7.2 WSW 2
19 31.4 39 7.4 SW 4
20 30.5 40 8.4 SW 2
21 29.5 42 7.5 SW 2
22 28.5 44 6.5 SW 2
23 29.4 47 6.3 SW 0



Q-43

Date:27.05.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 31.5 58 9.8 SW 0
1 32.5 55 10.5 SW 2
2 33.6 50 11.7 SW 2
3 34.5 53 11.5 SW 2
4 35.9 55 10.6 SW 2
5 36.8 59 9.5 SW 2
6 37.2 60 8.7 SW 2
7 38.0 59 8.5 SW 2
8 38.5 55 8.5 SW 0
9 39.8 52 7.5 WSW 0

10 40.7 51 7.5 WSW 0
11 40.7 46 7.2 WSW 2
12 40.8 45 7.8 SW 2
13 40.5 42 7.5 SW 2
14 39.4 39 6.5 WSW 2
15 39.5 38 5.5 SW 2
16 38.2 39 8.5 SW 0
17 37.2 42 8.6 SW 0
18 36.5 41 8.5 WSW 2
19 34.5 41 6.1 SW 2
20 33.6 40 9.8 SW 0
21 32.1 39 8.8 WSW 2
22 31.0 40 9.8 WSW 2
23 30.0 42 9.7 SW 0

Date:28.05.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 29.5 58 8.5 WSW 2
1 29.4 56 9.5 WSW 2
2 30.4 57 7.5 WSW 2
3 28.8 55 8.7 WSW 2
4 29.6 50 8.1 WSW 2
5 30.8 48 7.6 WSW 2
6 31.7 45 6.6 SW 2
7 31.8 46 6.5 SW 2
8 32.8 42 6.8 SW 0
9 32.8 40 7.5 WSW 0

10 33.7 42 7.8 WSW 0
11 34.9 39 7.2 WSW 2
12 35.7 36 8.5 WSW 2
13 35.8 35 6.5 WSW 2
14 38.7 37 6.8 WSW 0
15 38.5 35 6.6 WSW 2
16 36.2 34 6.5 WSW 2
17 35.7 38 6.2 WSW 2
18 34.5 41 7.4 WSW 2
19 32.7 43 6.5 SW 0
20 31.5 46 6.5 SW 0
21 31.2 49 6.5 WSW 0
22 30.8 53 6.2 WSW 0
23 30.2 56 5.2 WSW 0



Q-44

Date:29.05.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 33.4 63 4.8 SW 4
1 34.5 65 5.2 WSW 4
2 32.6 62 5.2 SW 4
3 30.4 61 5.2 WSW 4
4 28.5 60 5.6 WSW 4
5 29.6 58 5.9 WSW 4
6 27.6 59 7.3 WSW 4
7 26.5 45 4.6 SW 2
8 25.3 48 4.2 WSW 2
9 26.5 45 2.3 WSW 4

10 27.3 39 2.8 WSW 2
11 28.1 35 2.6 WSW 4
12 29.3 33 5.6 SW 4
13 30.4 33 4.6 SW 2
14 31.3 33 5.2 WSW 4
15 32.5 37 4.6 WSW 2
16 32.5 40 4.2 WSW 4
17 31.2 41 4.7 WSW 4
18 32.9 45 4.2 WSW 2
19 33.8 50 4.6 SW 2
20 34.5 52 4.3 SW 2
21 35.2 56 4.4 SW 2
22 34.5 59 4.1 SW 2
23 33.0 60.32 5.3 SW 4

Date:30.05.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 30.5 55 2.5 WSW 4
1 30.4 57 2.4 WSW 4
2 31.4 56 3.7 WSW 2
3 31.5 55 4.8 WSW 2
4 31.2 54 3.8 SW 4
5 32.2 50 3.8 SW 4
6 32.4 49 3.7 SW 4
7 32.1 48 4.4 SW 2
8 33.5 47 2.5 WSW 2
9 33.5 46 2.6 WSW 4

10 34.5 44 2.8 WSW 4
11 35.6 41 2.6 WSW 4
12 37.8 42 2.6 SW 4
13 36.2 39 2.5 SW 2
14 35.6 39 4.5 WSW 4
15 34.2 38 4.6 WSW 2
16 33.5 38 4.4 WSW 4
17 31.2 40 2.3 WSW 4
18 30.5 42 2.5 WSW 2
19 29.2 41 4.4 SW 4
20 29.5 40 4.4 SW 4
21 30.5 41 5.2 SW 4
22 30.2 43 5.3 SW 2
23 31.4 44 5.2 SW 4



Q-45

Date:31.05.02

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 28.3 52 2.8 SW 4
1 27.3 48 2.2 SW 2
2 29.3 50 4.2 SW 4
3 30.0 48 4.2 SW 0
4 30.9 50 2.6 SW 2
5 31.2 48 4.9 SW 2
6 33.1 46 2.3 SW 0
7 33.9 45 2.6 SW 0
8 34.5 47 2.2 WSW 0
9 35.6 48 3.3 WSW 2

10 36.5 48 4.8 WSW 2
11 37.6 47 2.6 WSW 2
12 38.2 46 2.6 SW 0
13 36.5 44 4.6 SW 2
14 36.9 43 3.2 WSW 4
15 35.2 40 3.6 WSW 2
16 34.8 39 3.2 WSW 0
17 33.3 36 3.7 WSW 0
18 32.5 39 2.2 WSW 2
19 31.5 41 3.6 SW 4
20 31.0 42 3.3 SW 2
21 30.5 41 2.4 SW 0
22 29.4 43 3.1 SW 2
23 28.0 44 2.3 SW 0



Q-46

Date:01.06.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 34.3 36.3 3.6 SW 1
1 33.5 38.2 3.5 SW 2
2 33.4 38.5 4.3 SW 2
3 31.6 37.6 5.5 SW 3
4 30.4 37.4 4.6 SSW 2
5 28.6 35.9 4.4 WSW 2
6 27.5 37.6 5.6 WSW 3
7 27.4 37.5 5.4 WSW 4
8 28.8 36.6 4.5 SSW 5
9 27.6 35.3 5.2 SSW 5

10 27.8 35.1 5.4 WSW 4
11 28.9 31.5 4.3 SW 1
12 30.4 28.6 4.1 SW 2
13 30.5 27.1 4.5 SW 3
14 30.6 27.6 4.2 SW 1
15 31.6 28.3 5.3 WSW 2
16 32.4 29.9 5.4 WSW 3
17 32.5 30.4 4.5 SSW 3
18 33.6 33.6 5.6 WSW 3
19 32.8 36.3 5.4 SSW 2
20 31.6 36.4 4.2 WSW 2
21 30.4 37.9 4.3 WSW 2
22 30.5 38.9 5.4 SSW 4
23 31.6 39.4 5.2 SSW 4

Date:02.06.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 36.9 32.8 3.3 SW 3
1 34.6 31.4 3.1 SW 3
2 33.5 30.3 2.2 SW 3
3 32.3 32.4 3.6 SW 2
4 35.1 32.6 3.5 SSW 3
5 33.2 33.3 4.4 SSW 2
6 35.3 32.4 3.3 WSW 2
7 35.1 30.6 3.4 WSW 3
8 37.2 31.5 3.9 WSW 3
9 38.3 33.3 4.2 WSW 2

10 35.1 33.4 5.6 W 3
11 34.5 32.9 5.3 W 2
12 32.6 30.5 5.4 W 3
13 30.3 31.3 6.3 W 3
14 34.4 30.4 4.8 WSW 2
15 33.2 31.9 5.3 WSW 1
16 35.3 29.4 6.9 WSW 2
17 34.4 30.6 5.4 WSW 3
18 30.6 32.3 4.9 WSW 5
19 30.1 30.4 6.3 SSW 4
20 29.3 31.3 4.4 SW 4
21 28.5 32.6 4.6 SW 4
22 28.6 31.8 4.4 SW 3
23 29.4 31.6 5.5 SW 3



Q-47

Date:03.06.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 38.2 35.6 5.6 SW 3
1 37.2 35.4 5.4 SW 3
2 36.6 35.5 5.5 SW 3
3 34.4 33.6 5.6 SSW 4
4 32.5 34.5 6.4 SSW 4
5 30.6 34.5 4.5 SSW 3
6 29.7 36.6 5.2 SSW 5
7 28.7 36.4 6.3 SSW 4
8 29.8 35.6 4.4 SSW 4
9 29.5 36.5 5.2 WSW 5

10 27.6 36.6 6.5 WSW 3
11 28.5 34.4 6.3 WSW 5
12 29.5 29.6 4.4 SSW 3
13 29.6 28.5 5.2 SSW 5
14 30.5 28.3 6.3 WSW 3
15 31.5 29.4 4.1 WSW 3
16 32.4 29.2 5.2 WSW 3
17 33.8 30.6 6.3 SSW 3
18 31.6 32.4 4.5 WSW 4
19 32.7 34.6 5.3 SSW 2
20 33.6 35.9 5.5 SSW 2
21 31.5 36.4 4.3 SSW 2
22 32.5 38.6 6.6 SSW 2
23 33.3 39.4 6.6 SSW 3

Date:04.06.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 35.6 51.3 4.6 W 4
1 35.4 50.1 3.5 W 3
2 34.5 51.2 3.3 SW 3
3 33.2 47.5 4.4 SSW 3
4 31.8 48.4 3.9 WSW 3
5 31.4 48.6 3.5 WSW 2
6 30.6 45.2 2.3 WSW 2
7 29.7 42.4 4.4 WSW 4
8 29.9 40.3 5.9 WSW 2
9 28.6 38.4 6.5 WSW 4

10 27.4 38.8 5.3 SSW 4
11 29.5 37.2 2.4 SSW 2
12 30.3 37.1 2.6 SSW 4
13 30.4 39.2 4.2 WSW 4
14 31.9 40.3 4.9 WSW 2
15 31.8 42.4 2.4 SSW 2
16 32.3 42.5 2.2 SSW 4
17 31.4 41.4 1.3 SSW 2
18 32.6 40.5 2.8 WSW 2
19 32.4 41.6 2.3 SSW 4
20 31.9 41.6 4.3 WSW 4
21 31.4 43.4 5.8 WSW 3
22 32.9 41.4 5.5 SW 2
23 32.4 41.5 5.4 SW 4



Q-48

Date:05.06.2002
Hour Temperature

Dry (OC)
Relative

Humidity (%)
Wind Cloud

(Octas)Speed
(kmph)

Direction

0 29.6 49.6 6.5 SW 4
1 29.4 50.2 5.4 SW 4
2 27.5 50.3 7.6 SW 4
3 28.3 52.4 4.4 SW 5
4 28.4 51.9 6.5 WSW 4
5 29.9 50.3 5.7 SW 5
6 30.4 52.6 5.5 WSW 4
7 30.5 50.4 6.6 WSW 3
8 31.6 50.3 7.4 SSW 4
9 32.3 49.4 4.7 WSW 4

10 33.4 46.2 4.5 SSW 4
11 33.6 48.9 6.5 WSW 5
12 34.6 48.1 6.5 WSW 4
13 34.3 47.6 5.4 WSW 4
14 33.4 46.1 5.4 WSW 4
15 34.9 44.3 4.6 WSW 5
16 35.2 45.5 4.4 WSW 4
17 35.2 49.6 5.5 SSW 5
18 36.1 50.4 5.4 WSW 5
19 35.5 51.5 5.2 SW 4
20 34.1 52.5 5.1 SW 4
21 33.8 52.3 4.1 WSW 5
22 32.1 55.1 6.3 SW 5
23 31.3 50.3 6.2 SW 4

Date:06.06.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 28.6 50.9 4.8 WSW 4
1 29.4 49.4 4.6 WSW 6
2 29.5 48.2 4.3 SW 4
3 30.2 46.3 4.6 SW 4
4 29.3 44.1 6.5 SW 2
5 29.5 46.5 5.1 SW 4
6 30.2 43.2 5.6 SW 4
7 30.6 41.6 4.5 SW 4
8 31.1 40.1 5.3 WSW 4
9 31.2 39.8 6.5 WSW 4

10 32.3 38.1 7.5 WSW 6
11 32.8 35.6 7.5 WSW 2
12 32.4 35.1 5.6 SSW 4
13 34.5 38.3 7.3 SSW 4
14 33.3 37.4 8.5 WSW 4
15 33.1 38.9 7.1 WSW 2
16 34.3 39.3 5.2 WSW 4
17 35.1 40.6 6.9 SSW 2
18 35.5 41.1 5.2 WSW 6
19 34.7 41.3 6.2 SW 4
20 33.5 42.1 5.1 SW 4
21 32.4 40.8 5.2 SW 6
22 29.4 39.6 5.2 SW 2
23 28.6 39.1 7.5 SW 4



Q-49

Date: 07.06.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 30.6 45.3 5.3 SW 5
1 30.5 40.5 6.6 SW 5
2 31.4 46.1 6.4 WSW 5
3 30.3 50.2 5.9 SSW 4
4 29.5 56.5 6.4 SSW 4
5 30.9 55.6 8.3 WSW 6
6 30.4 53.4 6.4 W 4
7 31.5 51.9 4.8 W 5
8 30.3 48.4 4.9 W 4
9 30.4 49.3 6.4 WSW 5

10 31.2 45.5 5.5 WSW 5
11 31.5 44.6 5.3 WSW 3
12 31.1 45.4 7.4 SSW 5
13 32.2 46.6 6.5 SSW 5
14 33.3 47.4 5.6 WSW 5
15 32.9 46.6 6.4 WSW 4
16 32.4 45.6 7.2 WSW 4
17 31.2 49.4 7.6 SSW 4
18 30.3 48.2 6.4 WSW 5
19 31.4 50.3 5.3 SSW 5
20 30.3 52.4 6.4 WSW 4
21 31.9 50.9 5.2 WSW 4
22 29.4 52.2 7.1 W 5
23 30.2 53.4 8.9 SW 5

Date:08.06.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 28.6 55.6 5.6 SW 3
1 29.5 58.5 4.5 SW 3
2 30.4 61.2 5.9 WSW 3
3 30.5 5.5 5.4 SSW 4
4 31.3 58.2 4.5 SSW 4
5 31.4 54.5 4.3 WSW 5
6 30.2 54.6 6.5 SSW 5
7 30.3 52.5 6.6 WSW 6
8 28.4 55.1 2.4 WSW 5
9 27.2 50.3 5.2 SW 4

10 28.3 51.4 4.3 SW 6
11 28.8 48.1 2.5 SW 2
12 29.4 46.2 3.1 SSW 4
13 30.4 46.3 4.6 SSW 4
14 31.5 45.5 2.1 WSW 2
15 31.1 42.1 3.3 WSW 3
16 32.3 46.0 5.5 WSW 4
17 33.3 45.1 4.3 SSW 2
18 32.2 45.6 2.1 WSW 2
19 31.6 50.5 3.3 SSW 4
20 31.1 52.9 5.4 WSW 4
21 30.5 52.4 4.2 WSW 3
22 30.3 53.9 4.3 WSW 3
23 30.8 54.6 5.4 SW 2



Q-50

Date: 09.06.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 28.5 48.6 4.6 SW 3
1 30.6 52.5 5.3 W 3
2 30.4 54.3 4.5 W 4
3 30.2 53.1 4.6 WSW 4
4 29.3 51.5 6.6 WSW 5
5 29.5 51.6 6.4 WSW 5
6 28.6 50.1 5.5 SSW 6
7 29.4 53.2 4.3 WSW 6
8 29.5 52.3 5.6 WSW 5
9 30.3 52.5 5.2 WSW 3

10 31.5 50.6 6.6 WSW 3
11 32.2 49.1 5.4 WSW 4
12 33.1 49.2 4.6 SSW 3
13 33.3 47.3 4.3 SSW 4
14 34.1 46.1 5.1 WSW 4
15 35.3 45.2 6.3 WSW 5
16 33.2 47.1 6.1 WSW 5
17 31.4 48.8 7.5 SSW 5
18 32.6 46.1 6.1 WSW 5
19 33.3 43.2 4.3 SSW 2
20 32.6 45.8 4.5 SW 2
21 31.4 41.1 5.1 SW 5
22 31.1 42.5 5.3 SW 3
23 32.3 42.4 5.1 SW 4

Date: 10.06.2002
Hour Temperature

Dry (OC)
Relative

Humidity (%)
Wind Cloud

(Octas)Speed
(kmph)

Direction

0 28.6 47.8 5.6 W 4
1 27.4 46.4 5.5 SW 4
2 27.5 47.3 4.4 WSW 4
3 26.3 47.4 5.2 SSW 4
4 25.4 46.6 5.3 WSW 4
5 25.2 50.5 5.4 WSW 2
6 26.3 50.3 5.5 WSW 4
7 26.1 51.4 5.3 WSW 2
8 27.2 49.5 4.4 WSW 4
9 28.1 49.6 4.6 WSW 2

10 29.2 46.4 7.4 SSW 3
11 29.1 45.5 6.2 SSW 4
12 29.3 42.2 6.5 SSW 4
13 30.3 46.3 5.4 SSW 4
14 30.3 43.4 5.2 SW 2
15 30.1 40.2 5.5 WSW 4
16 31.2 40.4 7.1 SW 4
17 31.3 39.5 6.2 SSW 3
18 30.1 39.9 5.5 WSW 2
19 32.2 38.3 7.2 SSW 4
20 31.3 40.4 6.4 WSW 4
21 31.2 45.3 6.6 WSW 2
22 31.1 46.8 6.4 SW 1
23 30.2 42.5 6.2 SW 2



Q-51

Date:11.06.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 26.5 44.6 7.6 WSW 4
1 27.3 42.4 6.5 WSW 4
2 27.5 40.2 2.5 WSW 6
3 26.1 41.2 3.4 WSW 5
4 28.2 43.6 6.2 WSW 3
5 28.3 45.1 5.4 WSW 4
6 30.5 46.3 6.5 SSW 3
7 31.1 45.3 3.3 WSW 5
8 32.5 48.1 4.5 SSW 5
9 32.3 49.5 5.4 WSW 3

10 31.1 48.8 6.2 WSW 2
11 30.5 45.5 6.3 SSW 2
12 31.3 44.4 5.4 WSW 3
13 32.5 42.8 5.5 WSW 4
14 32.1 40.6 5.3 WSW 6
15 31.3 40.4 5.2 SSW 5
16 32.1 38.5 6.5 WSW 4
17 31.3 39.6 5.3 SSW 3
18 30.1 38.4 6.4 WSW 2
19 30.2 39.5 6.5 SSW 3
20 29.2 40.6 5.3 WSW 3
21 28.0 41.8 5.4 SSW 2
22 28.4 45.8 6.3 W 2
23 27.2 42.4 6.3 SW 3

Date:12.06.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 30.5 38.8 5.6 SW 2
1 30.4 39.4 5.5 SW 3
2 30.2 43.5 5.4 SW 3
3 31.3 45.4 6.3 SW 2
4 31.6 48.5 5.4 SW 3
5 30.4 46.6 5.5 WSW 4
6 31.5 45.4 6.6 WSW 3
7 31.3 44.2 4.5 WSW 5
8 31.1 43.3 5.2 WSW 4
9 32.5 42.4 6.6 WSW 3

10 33.2 41.5 6.4 WSW 5
11 34.3 45.6 6.5 WSW 4
12 32.4 47.4 5.6 SSW 4
13 31.5 45.2 6.3 SSW 4
14 32.2 43.4 7.4 WSW 4
15 33.5 42.2 6.6 SSW 2
16 34.1 41.3 7.3 WSW 4
17 35.5 40.4 6.4 SSW 6
18 36.1 43.2 5.2 WSW 2
19 34.3 44.2 5.5 SSW 4
20 33.4 44.3 7.1 WSW 4
21 30.2 46.1 6.6 SW 2
22 29.3 46.5 6.3 SW 2
23 29.4 43.1 5.3 SW 4



Q-52

Date:13.06.2002
Hour Temperature

Dry (OC)
Relative

Humidity (%)
Wind Cloud

(Octas)Speed
(kmph)

Direction

0 31.6 48.5 5.5 S 5
1 30.4 47.4 5.4 S 4
2 31.3 45.2 4.5 SW 3
3 32.2 45.4 4.6 SW 3
4 31.1 40.5 5.7 SW 2
5 30.5 40.1 6.5 SW 2
6 32.3 41.3 6.6 SW 4
7 29.1 43.1 5.3 WSW 3
8 29.3 45.2 5.1 WSW 2
9 28.1 43.3 4.5 WSW 4

10 26.1 41.1 4.3 SSW 2
11 28.2 40.8 5.9 WSW 2
12 29.3 40.4 4.4 WSW 2
13 30.2 45.3 5.2 WSW 3
14 31.1 47.8 5.8 SW 2
15 31.4 45.1 6.4 SW 4
16 32.8 43.3 4.6 SW 3
17 33.9 45.5 5.3 SSW 5
18 32.4 48.1 5.1 WSW 3
19 33.5 49.3 6.3 SSW 2
20 34.4 50.5 6.1 WSW 3
21 33.6 51.3 5.0 SW 3
22 32.5 51.5 5.5 SW 3
23 31.4 52.1 5.8 SW 4

Date:14.06.2002
Hour Temperature

Dry (OC)
Relative

Humidity (%)
Wind Cloud

(Octas)Speed
(kmph)

Direction

0 28.2 40.1 6.8 SSW 4
1 31.1 45.2 6.8 SSW 2
2 32.1 46.3 5.3 WSW 4
3 31.9 49.6 5.3 SSW 4
4 33.2 50.2 4.6 WSW 5
5 34.2 46.3 5.9 WSW 5
6 34.2 49.2 5.3 SW 2
7 36.6 45.5 4.6 SW 4
8 37.7 48.2 5.2 SW 2
9 39.9 45.8 6.3 SW 4

10 39.0 43.6 5.8 WSW 5
11 40.0 40.0 6.6 SSW 5
12 41.8 39.2 5.6 SSW 2
13 41.8 40.4 6.6 SSW 5
14 40.9 41.6 7.2 SSW 4
15 40.5 42.6 5.6 WSW 4
16 41.4 43.3 5.2 WSW 4
17 41.1 46.2 5.7 SSW 2
18 39.2 45.3 6.2 WSW 2
19 37.5 48.5 6.6 SW 4
20 36.4 47.5 5.3 SW 4
21 35.3 49.8 6.4 SW 5
22 33.2 50.2 6.1 SW 6
23 31.1 51.2 6.3 SW 5



Q-53

Date:15.06.2002

Hour Temperature
Dry (OC)

Relative
Humidity (%)

Wind Cloud
(Octas)Speed

(kmph)
Direction

0 30.5 52.6 7.6 SW 4
1 29.1 54.2 5.5 SW 4
2 26.5 50.2 6.4 SW 5
3 24.1 47.1 6.2 SW 4
4 26.6 50.3 6.3 SSW 5
5 27.5 51.4 5.4 SSW 4
6 28.3 50.6 5.4 SSW 4
7 29.1 48.4 5.4 WSW 4
8 30.3 52.3 6.2 WSW 5
9 31.5 51.4 4.3 WSW 3

10 32.4 52.6 4.4 WSW 4
11 33.0 49.4 5.5 WSW 5
12 34.8 48.8 5.3 WSW 3
13 34.3 47.4 4.4 WSW 5
14 39.6 45.7 3.8 WSW 5
15 38.5 43.6 5.6 WSW 4
16 38.5 46.7 6.7 WSW 2
17 37.4 49.9 4.8 SSW 4
18 38.3 48.6 6.6 WSW 2
19 37.2 51.4 5.4 SSW 4
20 36.2 52.3 5.3 WSW 4
21 35.4 50.5 5.5 WSW 3
22 34.3 51.9 5.4 SW 3
23 32.5 50.8 5.6 W 3

Date:16.06.2002
Hour Temperature

Dry (OC)
Relative

Humidity (%)
Wind Cloud

(Octas)Speed
(kmph)

Direction

0 27.9 50.6 6.6 W 3
1 27.4 50.1 5.5 W 4
2 29.8 51.3 5.4 W 2
3 28.2 57.1 5.2 SW 3
4 29.3 55.2 6.6 SW 1
5 27.4 54.5 6.5 SSW 2
6 28.8 52.5 4.3 SSW 3
7 29.4 51.2 6.4 WSW 3
8 30.5 49.3 5.6 WSW 4
9 29.3 51.1 6.4 WSW 5

10 29.4 50.2 6.4 WSW 4
11 30.8 49.3 6.5 WSW 5
12 30.4 48.1 5.7 SSW 4
13 31.5 47.5 6.8 SSW 4
14 32.3 48.2 6.6 WSW 5
15 30.4 47.3 4.4 WSW 6
16 29.2 50.3 6.2 WSW 4
17 29.3 51.3 5.6 SSW 6
18 28.1 52.4 6.4 WSW 6
19 28.5 55.5 6.5 SW 5
20 27.5 54.1 5.3 SW 5
21 27.2 52.2 5.9 SW 5
22 27.6 50.2 6.5 SW 4
23 28.3 47.1 6.6 SW 4



Q-54

Date:17.06.2002
Hour Temperature

Dry (OC)
Relative

Humidity (%)
Wind Cloud

(Octas)Speed
(kmph)

Direction

0 27.9 56.6 5.6 W 5
1 28.4 55.4 4.4 SW 5
2 28.2 52.2 6.5 SW 4
3 27.1 60.3 4.5 SW 5
4 27.2 61.1 5.5 W 4
5 26.3 60.4 6.3 W 3
6 26.1 58.5 4.5 W 3
7 26.2 59.6 5.5 SW 3
8 28.3 55.1 6.3 SW 2
9 29.1 54.8 6.1 SW 4

10 29.6 50.6 5.2 SW 4
11 30.3 50.3 5.3 WSW 5
12 30.6 49.4 6.4 SW 3
13 31.4 49.2 5.6 SW 3
14 31.6 47.3 6.2 W 3
15 30.3 48.4 6.3 WSW 4
16 29.1 49.5 6.1 WSW 3
17 29.5 50.6 5.3 SSW 3
18 28.6 51.4 6.1 WSW 4
19 28.5 49.2 5.5 SSW 3
20 27.4 48.8 5.1 WSW 4
21 26.3 47.4 6.5 WSW 3
22 25.6 48.6 5.1 SW 4
23 27.1 50.4 5.5 SW 4

Date:18.06.2002
Hour Temperature

Dry (OC)
Relative

Humidity (%)
Wind Cloud

(Octas)Speed
(kmph)

Direction

0 27.6 44.6 8.8 SW 5
1 26.4 41.5 8.6 SSW 5
2 26.5 53.6 7.4 WSW 4
3 26.3 55.6 7.2 SSW 4
4 26.1 61.4 8.3 SSW 4
5 25.5 62.5 6.1 SSW 2
6 26.3 61.6 7.2 SSW 4
7 28.4 62.1 5.3 WSW 4
8 30.6 53.2 6.1 WSW 4
9 30.7 55.3 6.2 WSW 4

10 31.6 59.5 6.3 SSW 6
11 32.4 55.6 7.1 SW 5
12 34.5 53.4 7.5 SSW 4
13 35.6 56.6 6.6 SSW 4
14 36.4 53.3 5.4 WSW 5
15 34.3 52.5 5.3 WSW 2
16 35.1 54.4 5.1 WSW 4
17 33.3 55.3 6.2 WSW 5
18 30.1 55.1 6.3 WSW 4
19 30.2 56.3 5.1 SW 4
20 29.3 61.1 6.2 SW 4
21 28.4 61.6 6.2 SW 5
22 27.8 62.4 6.1 W 4
23 26.4 61.6 6.5 W 5



Q-55

Date:19.06.2002
Hour Temperature

Dry (OC)
Relative

Humidity (%)
Wind Cloud

(Octas)Speed
(kmph)

Direction

0 25.8 67.8 5.8 SW 2
1 24.4 65.4 5.4 SW 2
2 23.4 62.3 6.6 SW 4
3 24.6 60.4 6.4 SW 2
4 25.4 59.5 6.5 SW 2
5 26.5 56.3 6.3 SW 4
6 30.3 51.4 6.3 WSW 4
7 31.7 53.5 5.4 WSW 6
8 32.5 52.6 5.5 WSW 4
9 32.9 53.4 5.3 WSW 4

10 34.6 51.3 5.4 WSW 6
11 36.4 50.3 5.4 WSW 2
12 35.8 49.1 5.6 SSW 4
13 37.6 45.2 4.6 WSW 4
14 35.4 40.3 4.2 WSW 2
15 38.8 43.1 4.6 WSW 2
16 37.4 46.5 5.2 WSW 4
17 37.8 49.3 5.7 SSW 2
18 39.7 48.1 6.4 WSW 2
19 37.4 46.3 5.5 SSW 4
20 36.2 50.1 4.3 WSW 4
21 35.4 55.5 4.4 WSW 2
22 33.5 57.5 4.1 SW 2
23 31.6 60.3 4.2 SW 4

Date:20.06.2002
Hour Temperature

Dry (OC)
Relative

Humidity (%)
Wind Cloud

(Octas)Speed
(kmph)

Direction

0 26.9 52.8 6.9 W 3
1 26.3 51.4 5.6 SW 5
2 26.8 50.6 4.4 SW 3
3 27.6 52.4 6.6 SW 4
4 27.4 51.8 5.9 W 4
5 28.5 51.6 6.4 SW 4
6 28.6 52.4 5.6 WSW 3
7 29.4 51.9 6.3 WSW 3
8 31.5 50.4 4.4 SSW 3
9 32.9 49.6 4.5 SSW 4

10 32.4 47.4 5.6 SW 4
11 33.5 45.5 4.4 SW 3
12 33.6 47.6 5.9 SW 5
13 34.4 48.4 5.4 WSW 5
14 34.5 46.2 6.6 WSW 5
15 34.6 44.1 6.6 WSW 4
16 35.4 45.5 4.4 WSW 4
17 35.5 50.6 4.5 SSW 4
18 36.6 50.8 4.3 WSW 3
19 36.4 51.9 5.4 SSW 3
20 34.5 51.4 5.5 WSW 3
21 32.4 52.9 5.6 W 3
22 30.5 51.4 4.4 W 3
23 29.4 51.9 4.8 W 4



Q-56

Date:21.06.2002
Hour Temperature

Dry (OC)
Relative

Humidity (%)
Wind Cloud

(Octas)Speed
(kmph)

Direction

0 25.6 65.6 5.6 SW 4
1 26.4 67.4 5.4 SW 5
2 28.5 69.5 5.6 SW 4
3 29.3 63.4 4.4 SW 6
4 27.4 65.2 4.5 SW 6
5 29.5 68.3 4.3 SW 6
6 29.3 67.4 3.4 SSW 6
7 29.6 68.8 4.2 WSW 5
8 28.4 65.6 4.5 WSW 5
9 29.5 62.4 3.1 SW 5

10 30.3 61.8 4.3 SW 4
11 30.4 60.9 3.5 SW 3
12 31.5 58.4 4.4 SSW 4
13 31.3 57.5 3.2 SSW 3
14 31.4 56.3 4.3 WSW 2
15 32.6 55.4 6.1 WSW 2
16 32.4 58.8 4.2 WSW 2
17 33.2 59.4 2.1 SSW 3
18 34.3 60.5 4.5 SW 3
19 32.4 61.3 2.5 SW 3
20 31.6 62.4 2.1 WSW 4
21 30.4 65.8 4.3 WSW 6
22 29.6 64.8 3.1 SW 2
23 28.4 65.8 4.5 SW 4

Date:22.06.2002
Hour Temperature

Dry (OC)
Relative

Humidity (%)
Wind Cloud

(Octas)Speed
(kmph)

Direction

0 28.6 59.8 6.9 W 5
1 28.4 59.6 5.6 W 4
2 26.5 56.5 6.5 W 4
3 25.3 56.3 6.6 W 4
4 26.4 56.4 6.4 SW 4
5 28.2 56.8 5.5 SW 5
6 29.3 53.6 6.3 SW 5
7 30.4 51.4 6.5 SW 5
8 31.5 48.5 7.5 WSW 5
9 31.5 49.3 6.1 WSW 5

10 32.5 45.4 6.3 WSW 5
11 32.3 44.5 7.4 WSW 4
12 32.4 45.9 8.5 SSW 5
13 32.2 46.8 8.6 SSW 5
14 33.3 47.6 7.4 WSW 5
15 32.1 46.5 8.6 WSW 5
16 31.5 45.4 7.4 WSW 4
17 31.6 49.4 6.5 SSW 4
18 30.4 48.6 7.3 WSW 5
19 31.5 50.4 8.4 SSW 5
20 30.3 53.5 8.6 SW 4
21 30.1 55.6 6.6 SW 5
22 29.6 55.4 7.4 SW 4
23 29.4 56.6 6.5 SW 5



Q-57

Date:23.06.2002
Hour Temperature

Dry (OC)
Relative

Humidity (%)
Wind Cloud

(Octas)Speed
(kmph)

Direction

0 24.8 52.7 6.6 SW 4
1 25.4 54.5 5.4 SW 5
2 26.3 55.6 6.5 SW 5
3 28.4 55.4 5.3 SW 5
4 28.5 56.5 6.4 SSW 6
5 27.6 60.6 6.5 WSW 6
6 29.4 59.4 6.5 SSW 5
7 29.5 55.5 6.5 WSW 5
8 28.3 55.3 4.2 WSW 5
9 28.4 50.4 5.8 WSW 5

10 29.5 51.5 5.4 SW 4
11 31.3 49.5 5.5 SW 4
12 32.4 46.5 6.6 SW 5
13 32.5 46.6 5.4 SSW 5
14 31.3 45.4 4.8 WSW 5
15 31.4 43.5 4.4 WSW 5
16 30.8 46.6 6.6 WSW 4
17 30.8 45.4 4.4 SSW 5
18 29.4 49.5 6.8 WSW 6
19 29.3 50.6 6.4 SSW 4
20 28.4 51.4 5.8 WSW 5
21 28.2 52.6 5.4 WSW 5
22 26.2 53.4 5.8 SW 3
23 25.4 55.5 5.3 SW 2

Date:24.06.2002
Hour Temperature

Dry (OC)
Relative

Humidity (%)
Wind Cloud

(Octas)Speed
(kmph)

Direction

0 30.6 48.8 5.5 SW 4
1 29.5 51.4 6.4 SW 4
2 28.5 54.7 6.6 SW 4
3 30.4 53.6 6.4 SW 5
4 31.3 51.4 6.3 SW 5
5 32.4 51.8 5.4 SW 5
6 31.5 52.8 5.3 SW 4
7 32.3 54.6 5.4 WSW 5
8 33.4 50.4 5.6 WSW 2
9 35.5 52.8 6.4 WSW 2

10 35.3 50.6 7.5 SW 4
11 36.4 48.4 5.6 SW 5
12 35.3 49.8 6.1 SW 5
13 33.6 46.6 6.2 SW 4
14 34.4 46.4 6.3 WSW 5
15 34.8 45.3 7.1 WSW 5
16 33.6 46.4 5.2 WSW 5
17 31.4 48.8 6.3 SSW 5
18 32.6 46.9 5.1 WSW 5
19 33.4 43.4 5.5 SSW 5
20 32.6 45.5 6.2 W 4
21 30.4 43.3 7.1 W 3
22 29.6 44.4 7.3 SW 4
23 28.6 45.8 5.1 SW 5



Q-58

Date:25.06.2002
Hour Temperature

Dry (OC)
Relative

Humidity (%)
Wind Cloud

(Octas)Speed
(kmph)

Direction

0 29.5 52.6 4.9 SW 6
1 29.4 51.5 4.0 SSW 6
2 30.3 54.2 2.9 WSW 6
3 30.4 49.5 4.1 SSW 6
4 30.2 46.3 2.3 WSW 5
5 29.3 48.4 4.8 WSW 6
6 30.4 46.3 6.4 WSW 7
7 31.5 47.4 4.5 WSW 7
8 32.3 50.5 2.6 WSW 7
9 32.4 51.6 4.5 WSW 5

10 32.2 50.4 4.8 SSW 6
11 34.3 45.6 4.6 SSW 6
12 36.1 45.4 4.6 SSW 6
13 37.2 39.2 4.6 SSW 6
14 38.3 35.3 2.2 WSW 7
15 36.4 30.4 4.6 WSW 6
16 34.2 34.5 2.2 WSW 4
17 32.3 36.6 2.7 SSW 7
18 30.1 38.4 4.2 WSW 6
19 29.3 40.2 2.6 SSW 7
20 27.1 40.3 4.5 WSW 5
21 26.3 42.4 2.8 WSW 4
22 27.1 44.2 4.9 SWW 2
23 28.3 45.3 4.3 WSW 4

Date:26.06.2002
Hour Temperature Dry

(OC)
Relative

Humidity (%)
Wind Cloud

(Octas)Speed
(kmph)

Direction

0 28.8 55.6 5.6 WSW 4
1 28.8 53.4 6.5 WSW 4
2 28.6 51.5 4.8 WSW 5
3 27.4 52.3 5.4 SSW 4
4 26.6 50.1 5.3 SSW 3

5
6

25.6 53.3 4.7 WSW 4
27.1 57.1 3.5 SSW 5

7 29.3 54.3 3.6 WSW 5
8 30.4 49.1 4.9 SSW 4
9 32.8 45.3 4.8 WSW 5

10 31.6 49.5 5.7 WSW 4
11 30.4 50.5 6.5 SSW 6
12 31.5 51.3 6.2 SSW 4
13 32.3 48.4 5.1 SSW 5
14 30.4 49.6 6.4 WSW 5
15 31.2 46.3 5.6 SSW 5
16 32.3 45.5 6.8 SW 5
17 31.9 44.5 7.9 SW 5
18 30.3 42.9 6.4 SW 4
19 28.4 40.4 6.7 SW 4
20 27.6 47.6 5.3 WSW 4
21 27.3 51.4 5.9 W 4
22 27.4 53.5 6.6 W 2
23 27.2 54.5 6.5 W 4



Q-59

Date:27.06.2002
Hour Temperature

Dry (OC)
Relative

Humidity (%)
Wind Cloud

(Octas)Speed
(kmph)

Direction

0 27.4 62.6 6.8 SW 3
1 28.2 62.5 6.8 SW 4
2 27.4 60.3 5.3 SW 4
3 28.5 61.4 6.3 SW 3
4 28.3 59.2 6.6 SW 3
5 27.4 57.3 5.9 WSW 4
6 28.5 55.4 6.3 SSW 4
7 29.3 55.5 4.6 SSW 6
8 29.4 54.3 5.2 SW 4
9 30.5 56.4 6.3 SW 3

10 31.6 54.5 7.8 SW 6
11 31.4 51.3 6.6 WSW 4
12 32.5 51.4 5.6 SSW 4
13 32.3 53.5 7.6 SSW 4
14 33.1 52.3 7.2 WSW 4
15 34.5 55.4 6.6 SSW 2
16 35.3 56.5 7.2 WSW 4
17 33.4 58.6 6.7 SSW 6
18 33.5 60.4 5.2 WSW 2
19 30.6 61.6 5.6 SW 4
20 29.4 62.4 5.3 SW 4
21 28.5 63.3 4.4 SW 2
22 27.6 61.4 6.1 SW 2
23 26.4 60.6 6.3 SW 4

Date:28.06.2002
Hour Temperature

Dry (OC)
Relative

Humidity (%)
Wind Cloud

(Octas)Speed
(kmph)

Direction

0 27.6 61.6 3.6 SW 4
1 27.4 62.4 4.5 SW 4
2 27.2 60.5 3.4 SW 5
3 25.5 61.6 3.3 SW 6
4 25.3 61.1 4.4 SW 5
5 27.4 60.3 4.2 SSW 5
6 28.5 63.1 5.3 SSW 3
7 29.3 60.3 4.4 WSW 3
8 29.4 59.5 5.5 WSW 3
9 30.5 56.6 5.3 SW 2

10 31.6 55.7 6.4 SW 2
11 31.4 57.8 4.5 SW 3
12 32.5 60.5 4.5 W 3
13 34.3 62.7 5.3 W 3
14 35.4 61.5 6.4 SW 2
15 36.8 62.7 4.6 WSW 4
16 35.8 61.5 6.4 WSW 2
17 36.8 63.7 4.2 SSW 4
18 34.4 61.5 5.3 WSW 5
19 33.3 61.5 5.1 SSW 4
20 32.4 62.3 6.3 WSW 4
21 30.3 61.1 5.3 WSW 2
22 29.4 60.2 5.6 SW 2
23 27.9 58.6 5.5 SW 3



Q-60

Date:29.06.2002
Hour Temperature

Dry (OC)
Relative

Humidity (%)
Wind Cloud

(Octas)Speed
(kmph)

Direction

0 25.5 79.3 5.6 SW 5
1 26.6 81.5 5.4 SW 4
2 27.5 80.6 5.5 SW 2
3 27.4 76.8 6.3 SW 4
4 29.5 77.4 6.4 WSW 5
5 29.5 75.5 6.5 WSW 4
6 30.6 76.6 5.3 WSW 5
7 30.4 75.2 5.4 WSW 4
8 31.6 80.3 5.5 WSW 5
9 30.4 76.1 4.3 SW 5

10 30.2 75.4 5.4 SW 4
11 31.3 70.4 5.5 SW 4
12 31.4 64.5 6.3 SW 4
13 31.5 60.6 6.4 SW 5
14 31.6 61.5 6.5 SSW 4
15 31.4 69.2 4.3 WSW 4
16 32.5 65.6 6.4 WSW 4
17 31.6 60.8 4.5 SSW 2
18 31.4 59.5 4.3 WSW 2
19 32.5 61.9 6.5 SSW 4
20 31.6 64.5 4.3 SW 4
21 30.5 63.8 4.4 SW 5
22 29.4 68.2 5.5 SW 6
23 28.5 72.2 5.3 SW 5

Date:30.06.2002
Hour Temperature

Dry (OC)
Relative

Humidity (%)
Wind Cloud

(Octas)Speed
(kmph)

Direction

0 20.5 85.8 4.8 W 5
1 22.5 82.6 5.8 W 5
2 23.5 83.4 5.6 SW 6
3 25.6 81.3 5.3 SW 6
4 26.4 82.4 5.4 SW 4
5 26.2 82.2 6.6 WSW 4
6 28.3 83.3 6.4 WSW 5
7 30.4 82.4 5.6 WSW 5
8 30.2 80.5 5.4 SSW 5
9 31.3 80.3 4.3 WSW 4

10 34.4 76.5 4.3 WSW 5
11 33.2 75.4 5.5 SSW 4
12 34.3 76.5 5.6 SSW 4
13 33.6 75.3 5.6 SSW 5
14 32.4 76.4 6.2 SW 4
15 30.6 78.5 4.6 WSW 5
16 29.3 79.4 4.2 WSW 6
17 28.4 73.3 5.7 SSW 6
18 26.7 70.4 4.2 WSW 6
19 27.5 69.2 4.6 SSW 4
20 28.2 68.3 4.3 WSW 4
21 29.6 65.4 4.4 SW 5
22 29.3 66.3 4.1 SW 6
23 30.4 65.2 6.3 SW 5



Q-61



ANNEXURE –

AMBIENT AIR QUALITY

LOCATION: A1 MINE SITE
(Unit : g/m3)

Date
Clock hours 24

HOURS
SPM

24
HOURS

RPM
08 – 16 16 – 24 00 – 08

SO2 NOx SO2 NOx SO2 NOx
01.04.2002 9 18 8 17 14 18 231 42
02.04.2002 11 15 10 14 17 15 216 44
08.04.2002 17 16 16 24 15 24 241 50
09.04.2002 10 20 14 17 14 23 255 45
15.04.2002 16 24 17 21 16 20 218 46
16.04.2002 15 21 13 23 12 22 298 52
22.04.2002 9 23 10 20 9 19 224 53
23.04.2002 12 15 11 22 10 21 237 51
01.05.2002 8 19 9 18 8 19 258 47
02.05.2002 11 21 12 14 11 15 215 41
09.05.2002 13 14 11 15 10 13 267 46
10.05.2002 10 15 8 16 8 14 219 43
16.05.2002 14 17 13 15 12 16 278 48
17.05.2002 9 19 10 18 9 17 284 50
24.05.2002 8 16 9 17 8 16 262 49
25.05.2002 12 15 13 16 12 15 292 42
02.06.2002 11 18 10 19 9 18 244 43
03.06.2002 15 22 14 21 13 22 232 44
10.06.2002 10 23 9 23 10 21 251 51
11.06.2002 12 19 11 20 12 20 223 46
18.06.2002 13 20 12 19 11 17 237 49
19.06.2002 10 23 9 22 9 21 277 43
26.06.2002 11 15 10 16 10 17 233 48
27.06.2002 12 17 13 18 12 19 241 44

AVERAGE SPM – 248.2 g/m3

AVERAGE RPM – 47.6 g/m3

AVERAGE SO2 – 11.40 g/m3

AVERAGE NOx – 18.50 g/m3



AMBIENT AIR QUALITY

LOCATION: A2 ANDHERI DEVORI

Date
Clock hours 24

HOURS
SPM

24
HOURS

RPM
08 – 16 16 – 24 00 – 08

SO2 NOx SO2 NOx SO2 NOx
03.04.2002 17 19 16 21 14 18 151 45
04.04.2002 15 17 14 18 19 19 149 43
10.04.2002 14 23 13 22 11 21 150 50
11.04.2002 19 26 18 25 17 26 168 54
17.04.2002 16 25 15 24 14 25 147 52
18.04.2002 11 28 19 27 18 16 153 57
24.04.2002 14 24 13 26 12 24 162 47
25.04.2002 15 18 14 19 10 20 159 51
03.05.2002 16 20 15 28 14 27 146 59
04.05.2002 10 22 19 21 13 28 149 57
11.05.2002 12 21 10 20 11 22 155 48
12.05.2002 14 16 13 17 12 18 161 56
18.05.2002 13 17 10 16 17 17 154 53
19.05.2002 16 19 15 20 16 21 156 44
26.05.2002 14 23 13 24 12 23 159 49
27.05.2002 15 25 14 23 13 22 157 54
04.06.2002 10 27 11 26 11 26 160 55
05.06.2002 11 26 12 25 14 24 148 58
12.06.2002 13 18 14 19 13 20 149 46
13.06.2002 18 16 17 17 16 18 157 49
20.06.2002 17 23 18 22 17 21 159 53
21.06.2002 14 25 13 24 12 23 160 57
28.06.2002 12 22 11 21 10 20 154 46
29.06.2002 13 21 12 20 13 21 151 45

AVERAGE SPM – 155.75g/m3

AVERAGE RPM – 52.1 g/m3

AVERAGE SO2 – 13.98 g/m3

AVERAGE NOx – 21.75 g/m3



AMBIENT AIR QUALITY

LOCATION: A3 SHIVPURA GHATA

Date
Clock hours 24

HOURS
SPM

24
HOURS

RPM
08 – 16 16 – 24 00 – 08

SO2 NOx SO2 NOx SO2 NOx
05.04.2002 14 11 13 17 12 16 137 37
06.04.2002 12 18 11 19 10 18 142 36
12.04.2002 9 10 10 12 9 13 132 41
13.04.2002 15 14 9 10 8 11 149 44
19.04.2002 10 19 15 13 14 14 150 45
20.04.2002 11 12 12 20 13 21 133 34
26.04.2002 13 11 14 19 12 20 135 49
27.04.2002 12 10 11 11 10 12 151 48
05.05.2002 8 22 9 21 15 22 136 46
06.05.2002 10 19 8 18 9 19 139 33
13.05.2002 9 21 10 22 8 21 143 37
14.05.2002 12 17 11 17 12 15 146 34
20.05.2002 11 13 12 14 13 13 150 42
21.05.2002 10 15 9 16 10 15 137 40
28.05.2002 8 17 8 18 9 17 134 32
29.05.2002 9 21 9 22 11 21 137 39
06.06.2002 14 20 15 19 14 18 140 47
07.06.2002 15 14 14 13 15 14 143 35
14.06.2002 10 12 9 12 10 13 146 37
15.06.2002 12 13 11 11 12 15 149 40
22.06.2002 11 9 10 18 9 17 151 44
23.06.2002 13 22 12 22 13 21 138 47
29.06.2002 10 16 9 15 10 16 141 36
30.06.2002 12 17 11 16 12 19 144 39

AVERAGE SPM – 142.71g/m3

AVERAGE RPM – 41.08 g/m3

AVERAGE SO2 – 11.13 g/m3

AVERAGE NOx – 18.05 g/m3



AMBIENT AIR QUALITY

LOCATION: A4 KHIMPURA

Date
Clock hours 24

HOURS
SPM

24
HOURS

RPM
08 – 16 16 – 24 00 – 08

SO2 NOx SO2 NOx SO2 NOx
01.04.2002 9 15 10 14 8 19 141 50
02.04.2002 10 17 11 16 12 15 145 54
08.04.2002 14 19 16 15 15 13 140 44
09.04.2002 12 14 13 14 14 20 142 43
15.04.2002 16 11 14 12 16 14 144 51
16.04.2002 8 20 9 19 10 18 143 58
22.04.2002 9 12 10 12 7 13 146 57
23.04.2002 11 16 7 20 9 10 145 44
01.05.2002 10 13 11 14 12 13 140 43
02.05.2002 9 14 8 13 9 14 144 41
09.05.2002 7 13 9 15 11 16 146 42
10.05.2002 12 10 13 12 12 13 140 53
16.05.2002 13 11 11 13 13 14 143 55
17.05.2002 8 14 9 10 10 10 142 56
24.05.2002 7 19 8 18 9 19 145 54
25.05.2002 10 17 9 17 8 20 144 43
02.06.2002 15 18 14 19 15 16 142 44
03.06.2002 14 12 13 13 14 14 141 47
10.06.2002 8 14 9 15 10 17 146 49
11.06.2002 10 16 8 17 7 19 143 51
18.06.2002 7 19 10 19 9 16 141 54
19.06.2002 8 17 9 18 8 17 144 56
26.06.2002 10 16 11 15 10 14 145 47
27.06.2002 13 15 12 17 13 15 140 44

AVERAGE SPM – 144.0 g/m3

AVERAGE RPM – 50.1 g/m3

AVERAGE SO2 – 10.62 g/m3

AVERAGE NOx – 15.25 g/m3



AMBIENT AIR QUALITY

LOCATION: A5 MUNDOTI

Date
Clock hours 24

HOURS
SPM

24
HOURS

RPM
08 – 16 16 – 24 00 – 08

SO2 NOx SO2 NOx SO2 NOx
03.04.2002 9 10 11 11 8 12 136 41
04.04.2002 6 17 7 16 13 10 140 36
10.04.2002 12 14 10 18 5 11 137 39
11.04.2002 7 15 8 17 7 9 139 40
17.04.2002 10 16 9 15 10 18 149 46
18.04.2002 13 12 5 9 6 15 135 43
24.04.2002 8 18 9 17 8 17 138 47
25.04.2002 12 11 11 12 10 14 142 36
03.05.2002 11 10 10 11 11 12 135 38
04.05.2002 6 16 7 15 8 13 147 44
11.05.2002 9 17 8 16 9 15 145 42
12.05.2002 10 9 12 10 11 11 148 35
18.05.2002 5 10 13 9 12 10 137 37
19.05.2002 7 12 6 11 7 12 139 40
26.05.2002 11 14 10 13 9 9 140 39
27.05.2002 12 16 13 15 12 14 142 46
04.06.2002 8 9 10 9 10 10 143 35
05.06.2002 10 10 9 11 8 12 136 40
12.06.2002 12 12 11 13 12 14 139 36
13.06.2002 13 13 12 12 11 11 141 39
20.06.2002 7 15 8 14 9 15 146 37
21.06.2002 6 14 7 13 8 14 147 40
28.06.2002 10 12 9 11 10 10 136 44
29.06.2002 9 13 10 12 11 13 139 45

AVERAGE SPM – 141.6 g/m3

AVERAGE RPM – 41.20 g/m3

AVERAGE SO2 – 9.34 g/m3

AVERAGE NOx – 12.86 g/m3



AMBIENT AIR QUALITY

LOCATION: A6 RUPAHELI

Date
Clock hours 24

HOURS
SPM

24
HOURS

RPM
08 – 16 16 – 24 00 – 08

SO2 NOx SO2 NOx SO2 NOx
05.04.2002 6 11 6 10 6 12 125 42
06.04.2002 6 11 6 11 6 12 123 40
12.04.2002 7 11 7 12 11 7 120 41
13.04.2002 8 12 7 11 6 12 122 41
19.04.2002 8 12 7 10 6 12 124 41
20.04.2002 6 12 6 10 6 11 124 42
26.04.2002 6 12 6 10 6 11 126 42
27.04.2002 7 12 6 10 8 10 125 43
05.05.2002 7 10 8 12 6 10 120 42
06.05.2002 7 10 6 11 6 12 120 40
13.05.2002 7 10 8 12 6 12 121 41
14.05.2002 6 12 6 12 6 12 122 41
20.05.2002 8 12 7 13 7 11 124 44
21.05.2002 7 10 8 13 8 12 121 44
28.05.2002 8 11 7 12 7 10 125 43
29.05.2002 6 12 6 12 8 12 125 41
06.06.2002 7 11 7 10 6 11 123 40
07.06.2002 6 10 7 11 6 11 120 39
14.06.2002 7 11 8 11 6 10 124 40
15.06.2002 6 11 9 12 7 10 121 41
22.06.2002 6 12 7 11 6 10 123 41
23.06.2002 6 11 6 12 6 10 121 43
29.06.2002 7 12 6 12 7 10 125 40
30.06.2002 7 11 8 10 6 11 122 42

AVERAGE SPM – 119.25 g/m3

AVERAGE RPM – 42.41 g/m3

AVERAGE SO2 – 6.75 g/m3

AVERAGE NOx – 11.11 g/m3



AMBIENT AIR QUALITY

LOCATION: A7 SARKHANA

Date
Clock hours 24

HOURS
SPM

24
HOURS

RPM
08 – 16 16 – 24 00 – 08

SO2 NOx SO2 NOx SO2 NOx
01.04.2002 5 10 5 11 5 12 115 40
02.04.2002 5 10 6 11 5 12 116 40
08.04.2002 6 11 6 12 5 11 119 41
09.04.2002 6 10 6 13 6 12 120 42
15.04.2002 6 11 6 13 7 13 117 44
16.04.2002 6 11 7 12 7 11 117 41
22.04.2002 5 12 6 12 7 11 114 41
23.04.2002 5 10 6 10 7 11 112 40
01.05.2002 4 12 5 10 7 10 115 42
02.05.2002 4 11 5 12 6 10 115 41
09.05.2002 4 12 5 11 6 11 116 41
10.05.2002 5 12 5 11 6 10 112 41
16.05.2002 6 11 5 11 6 10 113 41
17.05.2002 7 12 6 12 5 11 115 43
24.05.2002 7 10 6 12 5 10 114 41
25.05.2002 7 10 6 12 5 12 115 42
02.06.2002 6 11 7 12 5 11 113 40
03.06.2002 6 10 7 12 5 11 112 42
10.06.2002 6 11 7 11 6 12 116 40
11.06.2002 5 12 8 13 7 10 116 41
18.06.2002 5 11 7 13 8 12 113 40
19.06.2002 6 12 7 13 6 11 115 40
26.06.2002 5 12 6 12 7 11 116 41
27.06.2002 5 12 7 12 8 10 115 41

AVERAGE SPM – 116.04 g/m3

AVERAGE RPM – 42.08 g/m3

AVERAGE SO2 – 5.91 g/m3

AVERAGE NOx – 11.30 g/m3



AMBIENT AIR QUALITY

LOCATION: A8 LASORIYA

Date
Clock hours 24

HOURS
SPM

24
HOURS

RPM
08 – 16 16 – 24 00 – 08

SO2 NOx SO2 NOx SO2 NOx
03.04.2002 6 8 6 9 6 8 135 32
04.04.2002 6 9 5 8 6 8 134 30
10.04.2002 6 8 6 9 7 8 134 30
11.04.2002 7 9 6 10 6 9 136 31
17.04.2002 7 8 7 10 7 9 135 31
18.04.2002 7 9 7 10 7 10 134 30
24.04.2002 8 9 8 10 6 9 133 30
25.04.2002 7 9 7 9 6 8 132 31
03.05.2002 7 9 6 9 6 8 132 30
04.05.2002 7 9 6 10 6 8 131 31
11.05.2002 6 9 6 10 7 8 135 31
12.05.2002 6 10 6 11 7 9 132 31
18.05.2002 6 10 6 9 7 9 135 31
19.05.2002 6 9 7 9 7 8 133 30
26.05.2002 7 9 7 10 7 9 134 30
27.05.2002 7 9 7 10 6 9 134 30
04.06.2002 7 9 6 11 6 9 133 32
05.06.2002 7 8 6 9 6 10 131 32
12.06.2002 6 8 6 9 7 8 132 31
13.06.2002 6 8 6 10 7 8 131 32
20.06.2002 6 8 7 10 7 9 131 31
21.06.2002 6 8 7 10 8 8 131 30
28.06.2002 7 9 7 9 7 8 131 31
29.06.2002 7 8 6 9 7 9 130 32

AVERAGE SPM – 133.87 g/m3

AVERAGE RPM – 31.83 g/m3

AVERAGE SO2 – 6.54 g/m3

AVERAGE NOx – 8.95 g/m3



AMBIENT AIR QUALITY

LOCATION: A9 GANESHPURA

Date
Clock hours 24

HOURS
SPM

24
HOURS

RPM
08 – 16 16 – 24 00 – 08

SO2 NOx SO2 NOx SO2 NOx
05.04.2002 7 10 7 12 6 10 119 50
06.04.2002 7 11 8 11 6 10 118 51
12.04.2002 6 10 7 11 6 10 116 48
13.04.2002 6 10 7 11 6 10 119 48
19.04.2002 6 11 8 12 7 12 119 48
20.04.2002 7 11 6 11 8 10 113 47
26.04.2002 7 12 6 12 9 11 120 49
27.04.2002 7 12 6 12 8 11 121 50
05.05.2002 7 12 6 11 7 12 120 51
06.05.2002 7 11 6 12 7 11 118 51
13.05.2002 6 11 7 10 8 12 118 52
14.05.2002 7 12 7 11 6 10 115 50
20.05.2002 6 12 8 10 7 10 114 54
21.05.2002 6 12 7 10 8 13 112 57
28.05.2002 7 11 8 12 9 11 114 53
29.05.2002 5 10 8 9 7 10 112 50
06.06.2002 6 10 8 12 6 10 114 51
07.06.2002 7 11 9 10 8 12 110 50
14.06.2002 6 12 7 11 7 11 112 53
15.06.2002 6 10 7 10 8 10 116 51
22.06.2002 7 11 8 9 6 12 113 54
23.06.2002 6 12 7 11 7 12 118 50
29.06.2002 7 12 7 11 7 12 120 50
30.06.2002 6 12 7 11 8 12 120 51

AVERAGE SPM – 117.29 g/m3

AVERAGE RPM – 51.79 g/m3

AVERAGE SO2 – 6.93 g/m3

AVERAGE NOx – 12.54 g/m3



AMBIENT AIR QUALITY

LOCATION: A10 SAHASPURA

Date
Clock hours 24

HOURS
SPM

24
HOURS

RPM
08 – 16 16 – 24 00 – 08

SO2 NOx SO2 NOx SO2 NOx
01.04.2002 6 10 6 11 7 10 120 65
02.04.2002 6 10 6 11 6 10 117 60
08.04.2002 6 12 6 10 7 11 113 63
09.04.2002 7 9 6 10 7 10 116 63
15.04.2002 8 9 6 10 7 10 115 64
16.04.2002 9 7 9 10 7 11 118 64
22.04.2002 9 10 7 10 7 11 120 64
23.04.2002 8 10 7 10 7 11 119 66
01.05.2002 7 10 7 11 6 10 115 66
02.05.2002 7 11 6 10 7 12 117 65
09.05.2002 7 9 6 12 6 10 120 63
10.05.2002 6 9 6 10 6 10 115 61
16.05.2002 6 9 6 12 7 11 114 60
17.05.2002 7 8 5 10 8 12 113 62
24.05.2002 8 10 7 11 9 11 115 61
25.05.2002 6 8 7 10 8 11 116 64
02.06.2002 6 8 6 9 8 12 119 63
03.06.2002 7 9 7 9 6 10 120 61
10.06.2002 6 10 8 9 7 11 121 59
11.06.2002 7 12 7 9 7 10 119 61
18.06.2002 6 10 6 9 6 12 120 63
19.06.2002 6 10 7 10 6 11 115 66
26.06.2002 6 11 7 11 6 10 117 65
27.06.2002 6 10 7 10 6 10 119 64

AVERAGE SPM – 118.20 g/m3

AVERAGE RPM – 64.04 g/m3

AVERAGE SO2 – 6.7 g/m3

AVERAGE NOx – 10.1 g/m3



AMBIENT AIR QUALITY

LOCATION: A11 SUHAWA

Date
Clock hours 24

HOURS
SPM

24
HOURS

RPM
08 – 16 16 – 24 00 – 08

SO2 NOx SO2 NOx SO2 NOx
03.04.2002 5 10 6 11 5 12 120 64
04.04.2002 5 10 6 11 5 11 117 63
10.04.2002 5 11 6 11 6 11 116 60
11.04.2002 6 11 5 12 5 11 115 60
17.04.2002 6 11 5 12 5 10 117 61
18.04.2002 6 11 5 12 6 10 118 61
24.04.2002 5 11 6 12 6 10 119 62
25.04.2002 5 12 5 12 6 11 118 64
03.05.2002 5 12 5 12 6 11 117 65
04.05.2002 6 12 6 11 6 10 116 63
11.05.2002 6 12 6 11 6 9 116 63
12.05.2002 5 12 6 11 5 10 117 61
18.05.2002 6 12 7 11 5 11 116 61
19.05.2002 6 11 7 10 5 12 116 62
26.05.2002 7 12 7 10 6 12 117 62
27.05.2002 7 11 6 10 6 11 119 60
04.06.2002 6 11 6 11 5 10 119 61
05.06.2002 6 12 6 12 6 11 117 63
12.06.2002 7 12 5 10 7 11 117 63
13.06.2002 7 12 5 11 7 10 117 64
20.06.2002 7 11 5 11 7 10 118 63
21.06.2002 6 12 5 12 7 10 117 61
28.06.2002 7 12 6 10 7 11 117 64
29.06.2002 6 12 6 11 7 10 118 62

AVERAGE SPM – 118.25 g/m3

AVERAGE RPM – 63.20 g/m3

AVERAGE SO2 – 5.87 g/m3

AVERAGE NOx – 11.06 g/m3



ANNEXURE – 1

FAUNA OF 10 KM. STUDY AREA

JUNGLE BABBLER – TURDOIDES STRIATUS

Common babber – Turdoides caudatus

Gree lee-eater – Merops trientalis

Redvented bulbul – Pyenonotus cafer

House crow – Corvus splendens

Jungle Crow – Corvus maerorhynchos

Indian tree pie – Dendrocitta vagabunda

Indian cuckoo – Cuculus micropterus

Indian ring dove – Streptopelia decaocto

Turtli dove – Streptopelia turtur

Senegal dove – Streptopelia sevegolensis

Blue role pigon – Columba livia

Black drongo – Dicrurus odrimilis

Pond heran – Ardeola grayii

Cattle egret – Bubuleus ibis

Sarus crane – Grus antigone

House sparrow – Passer domesticus

Moopoe – Upupa epaps

White breasted kingfishes – Haliyon smyrnesis

Comman Myna – Acridotheres trists

Black myna – Acridotheres ginginianus

Rose ringed parakeet – Psittacula krameri

Grey partridge – Francolinus pondiceriamus

Indian white bubed vulture – Gyps bengalensis



FLORA OF 10 KM. STUDY AREA

Heliotropium marifolium Retz. Naharsunda

Indigofera cordifolia Heyne ex Roth Nakali Neel

Indigofera linnaei Ali

Indigofera linifolia Var Campbell Wt. Ex Baker

Tephrosia hamiltonic Drumm Dhamasa

Boerhaavia diffusa Linn (santh) punrnava

Crotalaria burnhia Busch-Ham ex Benth Desert grass

Leptadaenia pyrotechnica Kheep

Aerva tomentosa (Burm. F.) Juss. Aerva (Desestic)

Citrullus colocynthis (Linn) Schrad (Khurbooj)

Eragrostis pylosa (Linn) P. Beauv (Desert grass)

Zizyphus nummularia (Burm f.) Wt. et Arn.Ber (Jharben)

Chenopodium album Linn Battua

Aregemone mexicana Linn. Fibre plant DC.

Corchorus aestuans Linn. Fibre Plant (tilliaceup)

Aregemone mexicana Linn (Piladhutura) Pilikatel

Acacia nilotica (Linn) Del (Babul)

Prosopis juliflora (Khejari) P Cineraris

Azadirichta indica A. Juss (Nim)

Prosopis cineraria (Linn) Druce Khejri



ANNEXURE-4

DISASTER MANAGEMENT PLAN

1.1 INTRODUCTION

1.1.1 DEFINITION

A major emergency in a works is one, which has the potential to cause
serious injury or loss of life. It may cause extensive damage to property and
serious disruption both inside and outside the works. It would normally require
the assistance of emergency services to handle it effectively.

1.1.2 SCOPE

An important element of mitigation is emergency planning, i.e. recognizing
that accidents are possible, assessing the consequences of such accidents
and deciding on the emergency procedures, both on site and off site, that
would need to be implemented in the event of an emergency.

Emergency planning is just one aspect of safety and cannot be considered in
isolation. Sheopura - Kesarpura Limestone Mines of M/s Shree Cement fully
endorse this fact and hence before starting to prepare the plan, works
management will ensure that the necessary standards, appropriate to their
safety legislation, are in place.

1.1.3 OBJECTIVE

The overall objectives of the emergency plan will be:

(a) To localize the emergency and, if possible eliminate it; and

(b) To minimize the effects of the accident on people and property.

Elimination will require prompt action by operations and works emergency
staff using, for example, fire-fighting equipment, water sprays etc.

Minimizing the effects may include rescue, first aid, evacuation, rehabilitation
and giving information promptly to people living nearby.

1.1.4 IDENTIFICATION OF HAZARDS

The following type of Hazards are identified at Sheopura - Kesarpura
Limestone Mines.

a) Fire in HEMM, Electric Panels, Oil room, Diesel storage and magazine.
b) Inundation in rainy season due to seasonal Nallah.



To deal the above emergencies, the Emergency Plan is prepared.

1.2 ON-SITE EMERGENCY PLANNING

1.2.1 CODE OF PRACTICE IN CASE OF FIRE AT MINES

Objective:-

To deal with Fire efficiently and quickly at different location of Mine including
HEMM.

Source of Fire:-

i) HEMM
ii) Electrical Sub Station.
iii) Oil & Lubricant Room.
iv) Diesel Pump.
v) Magazine.

Line of Action:-

i) Any person notices any sign of fire shall immediately take steps to give
warning by blowing the siren continuously and take steps to extinguish
the fire by using appliances available near the site.

ii) Duties of Mine Official:- The Mine officials receiving the warning shall
forthwith inform on following Phone numbers.

a) Fire fighting station
b) Security main gate
c) Mines Manager
d) Mines Agent

After giving information reach the spot, remove Man & Machinery and
take steps to tackle the fire in accordance with the fire fighting
instructions. Inform Hospital on Phone  to get Ambulance if required.

i) Duties of Fire Fighting Team:- On receiving warning the team shall
reach the site of fire and depending on its nature, class and extent shall
take steps to extinguish it and rescue persons if involved in fire.

ii) Duties of Mines Manager:- (a) On receipt of information about fire the
Manager shall forthwith rush to the spot and access the extent of fire.
He shall supervise the fire fighting operation and make necessary
arrangement for medical aid to affected person, if any.

(b) Inform to senior officials and statutory bodies.

1.2.2 CODE OF PRACTICE IN CASE INUNDATION

Objective:-

To deal with the incidence efficiently and quickly.



i) Seasonal Nallahs.

Line of Action:-

i) Any person notices any rise in water level over danger mark (as
marked in field at Nallah or any unsafe seepage or flow of Water over
bunds in the working shall immediately take steps to give warning by
blowing Siren and at the same time take necessary action for
withdrawal of men and machinery.

ii) Duties of Mine Official:- The Mine officials receiving the warning shall
forthwith inform on following Phone numbers.

a) Security main gate
b) Mines Manager
c) Mines Agent

After giving information rush to the spot and take actions for safe
removal of men & machinery from the site. Inform Hospital on Phone

.  for Ambulance, if required.

iii) Duties of Security personnel:- They shall help in safe removal of men &
machinery and rescue the persons, if required.

iv) Duties of Mines Manager:-

(a) On receipt of information about inundation the Manager shall
forthwith rush to the spot and supervise safe removal of affected
person, if any.

(b) Inform to senior officials and statutory bodies.

1.2.3 APPOINTMENT OF PERSONNEL AND DEFINITION OF DUTIES

Effective emergency plans require that, in the event of an accident, nominated
individuals be given specific responsibilities, often separate from their day-to-
day activities. The two principal people are the site incident controller and the
site main controller.

The site incident controller will take control of handling the incident. He or she
will often be the person in charge of the plant at the time of the incident and
should provide 24-hour cover when shift operation applies. The site incident
controller will have to take decisions involving neighboring area perhaps, to be
involved in an escalating emergency if it is not shut down.

The responsibilities of the site incident controller include the following:

(a) To assess the scale of the incident (both for internal and external
emergency services);



(b) To initiate the emergency procedures to secure the safety of
employees, minimize damage to plant and property and minimize loss
of material;

(c) To direct rescue and fire-fighting operations until (if necessary) the fire
brigade arrives;

(d) To search for casualties;

(e) To arrange evacuation of non-essential workers to assembly areas;

(f) To set up a communications point with the emergency control center;

(g) To assume the responsibilities of the site main controller pending his or
her arrival;

(h) To provide advice and information as requested to the emergency
services.

The site main controller will be chosen from the senior management of the
works with general responsibility of directing operations from the emergency
control center after relieving the site incident controller of the responsibility for
overall control.

The specific responsibilities of the site main controller include;

(a) To decide (if not decided already) whether a major emergency exists or
is likely, requiring the emergency services and the off-site emergency
plan;

(b) To exercise direct operational control of the works outside the affected
area;

(c) Continually to review and assess possible developments to determine
the most probable course of events;

(d) To assess the shutting down of all operation and then evacuation, in
consultation with the site incident controller and key personnel;

(e) To ensure that casualties are receiving adequate attention;

(f) To liaise with Chief officers of the fire and Police services and with the
Mines Directorate and district authorities.

(g) To control traffic movement within the works;

(h) To arrange for a log of the emergency to be maintained;

(i) To issue authorized statements to the new media;

(j) To control rehabilitation of affected areas after the emergency.



Apart from the two site controllers, other works personnel will have key roles
to play in the implementation of the emergency plan. These will include senior
management of project not directly involved in the emergency, first aiders,
atmospheric monitoring staff, casualty reception staff and public relations staff
to liaise with the media. All need to be aware at the emergency pre-planning
stage of the precise nature of their roles.

1.2.4 EMERGENCY CONTROL CENTERS

The emergency control center is the place from which the operations to
handle the emergency will be directed and coordinated. The site main
controller, key personnel and the senior officers of the fire and police services
will attend it.

The center will be equipped to receive and transit information and directions
from and to the incident controller and other areas of the works, as well as
outside.

Emergency control centers will therefore contain the following:

(a) An adequate number of external telephone;

(b) An adequate number of internal telephones;

(c) A plan of the works, to show:

(i) Areas where there are large inventories of hazardous materials,
if any;

(ii) Sources of safety equipment;

(iii) The fire-fighting system and additional

(iv) Site entrance and roadways, including up-to-date information on
roadwork’s;

(v) Assembly points;

(vi) The location of the works in relation to the surrounding
community;

(vii) Lorry parks and rail sidings.

(d) Notepads, pens and pencils;

(e) A nominal roll of employees;

(f) A list of key personnel, with addresses, telephone numbers, etc.

The emergency control center should be sited in an area of minimum risk.



1.2.5 ACTION ON SITE

The primary purpose of the on-site emergency plan is to control and contain
the incident and so to prevent it from spreading to nearby area. It is not
possible to cover every eventuality in the plan and the successful handling of
the emergency will depend on appropriate action and decisions being taken
on the spot. Other important aspects needing to be considered include the
following:

(a) Evacuation:

Non-essential personnel will be evacuated from the incident area and
also from adjacent area. Evacuation should be to a predetermined
assembly point in a safe part of the works.

(b) Accounting for personnel:

It is important to be able to account for personnel during an
emergency, but it can be particularly difficult because of visitors,
contractors, shift changes, holidays and sickness absence, etc.
However a rough idea of the number of workers present should always
be made available.

(c) Access to records:

This will be necessary in order that relatives of any causalities can be
quickly informed.

(d) Public relations:

Any incident will attract the interest of the media and a major accident
is likely to involve widespread radio and television coverage. Unless
appropriate arrangements are made, this can divert personnel from the
task of handling the emergency. It is essential to make arrangements
for the authoritative release of information during any emergency of
significant length and a senior manager or member of the staff should
be appointed as the sole source of this information. Inquiries made to
other employees should be directed to this appointed person.

(e) Rehabilitation:

The emergency will continue until all fires have been extinguished with
no risk of re-ignition or when the scape has been stopped and / or the
gas cloud safety dispersed. Even then, care is required when re-
entering the incident area. The local factory inspectorate may wish to
initiate an inquiry and should be consulted regarding the collection of
evidence before it is disturbed.



1.2.6 REHEARSING EMERGENCY PROCEDURES

To find any lacuna in the training, in workmanship, and in preparing the squad
members mentally to face any situation, mock trials should be held at
repeated intervals, without any prior intimation to the Disaster Squad.

1.2.7 POST DISASTER ANALYSIS AND EVALUATION

When the emergency is over, the team will carry out a detailed analysis of the
causes of the accident, evaluate the influence of various factors and minimize
them for future. At the same time, the adequacy of the Disaster Preparedness
Plan will be evaluated and shortcomings will be rectified for subsequent
improvement of the plan.

1.3 OFF-SITE EMERGENCY PLANNING

1.3.1 INTRODUCTION

The off-site emergency plan is an integral part of any hazard control system. It
should be based on those accidents identified by the works management,
which could affect people and the environment outside the works. Thus, the
off-site plan follows logically from the analysis that took place to provide the
basis for the on-site plan and the two plans should therefore complement
each other. The key feature of a good off-site emergency plan is flexibility in
its application to emergencies other than those specifically included in the
formation of the plan. The roles of the various parties that may be involved in
the implementation of an off-site plan are described below. The responsibility
for the off-site plan will be likely to rest either with the works management or
with the local authority.

Either way, the plan must identify an emergency coordinating officer who
would take overall command of the off-site activities. As with the on-site plan,
an emergency control center will be required within which the emergency
coordinating officer can operate. An early decision will be required in many
cases on the advice to be given to people living “ within range” of the accident
– in particular whether they should be evacuated or told to go indoors.
Consideration of evacuation may include the following factors:

a. In the case of a major fire but without explosion risk (e.g. an oil storage
tank), or fly rocks due to blasting only houses close to the fire are likely
to need evacuation, although a severe smoke hazard may require this
to be reviewed periodically.

b. But if the fire is escalating it might be necessary evacuate people
nearby, but only if there is time; if insufficient time exists, people should
be advised to stay indoors and shield themselves from the fire.

1.3.2 ASPECTS TO BE INCLUDED IN AN OFF-SITE EMERGENCY
PLAN

Some of the aspects to be included in off-site emergency plan are as follows:



1.3.2.1 Organization

Details of command structure, warning systems, implementation
procedures, emergency control centers Name and appointments of
incident controller, site main controller, their deputies and other key
personnel.

1.3.2.2 Communications

Identification of personnel involved, communication center, call signs,
network, list of telephone numbers.

1.3.2.3 Special Emergency Equipment

Details of availability and location of heavy lifting gear, bulldozers,
specified fire-fighting equipment, fireboats.

1.3.2.4 Voluntary Organizations

Details of organizers, telephone numbers, resources, etc.

1.3.2.5 Chemical information

Details of the hazardous substances, if any, stored or processed on
each site and a summary of the risks associated with them.

1.3.2.6 Meteorological information

Arrangements for obtaining details of weather conditions prevailing at
the time and weather forecasts.

1.3.2.7 Humanitarian Arrangements

Transport, evacuation centers, emergency feeding, treatment of
injured, first aid, ambulances, temporary mortuaries.

1.3.2.8 Public Information

Arrangements for

(a) Dealing with the media-press office
(b) Informing relatives, etc.

1.3.2.9 Assessment

Arrangements for
(a) Collecting information on the causes of the emergency
(b) Reviewing the efficiency and effectiveness of all aspects of the

emergency plan.



1.3.3 ROLE OF THE EMERGENCY COORDINATING OFFICER

The various emergency services will be coordinated by an emergency
coordinating officer (ECO) who is likely to be a senior police officer but,
depending on the circumstances, could be a senior fire officer. The ECO will
liaise closely with the site main controller. Again depending on local
arrangements, for very severe incidents with major or prolonged off-site
consequences, the external control may pass to a senior local authority
administrator or even an administrator appointed by the Central or State
Government.

1.3.4 ROLES OF MAJOR HAZARD WORKS MANAGEMENTS

Where the local authority has the organization to formulate the plan, the role
of works managements in off-site emergency planning will be to establish
liaison with those preparing the plans and to provide information appropriate
to such plans. This will include a description of possible on-site accidents with
potential for off-site harm, together with their consequences and an indication
of the relative likelihood of the accidents.

Advice should be provided by works managements to all the outside
organizations which may become involved in handling the emergency off-site
and which will need previously to have familiarized themselves with some of
the technical aspects of the works activities, e.g. emergency services, medical
departments, etc.

1.3.5 ROLE OF THE LOCAL AUTHORITY

In some places the duty to prepare the off-site plan lies with the local
authorities. They may have appointed an emergency planning officer (EPO) to
carryout all this duty as part of the EPO’s roles in preparing for a whole range
of different emergencies within the local authority area. The EPO will need to
liaise with the works to obtain the information to provide the basis for the plan.

Rehearsals for off-site plans are important for the same reasons as on-site
plans and will need to be organized by the EPO.

1.3.6 ROLE OF THE POLICE

The police normally assume the overall control of an emergency, with a senior
officer designated as emergency coordinating officer.

Formal duties of the police during an emergency include protecting life and
property and controlling traffic movements.

The functions include controlling bystanders, evacuating the public, identifying
the dead and dealing with casualties and informing relatives of dead or
injured.



1.3.7 ROLE OF THE FIRE AUTHORITIES

The control of a fire is normally the responsibility of the senior fire brigade
officer who would take over the handling of the fire from the site incident
controller on arrival at the site. The senior fire brigade officer may also have a
similar responsibility for other events, such as explosions and toxic releases.
Fire authorities having major hazard works in their area should have
familiarized themselves with the location on site of all stores of flammable
materials, water and foam supply points and fire-fighting equipments.

1.3.8 ROLE OF THE HEALTH AUTHORITIES

Health authorities, including doctors, surgeons, hospitals, ambulances and so
on, have a vital part to play following a major accident and they should form
an integral part of any emergency plan.

For major fires, injuries will be the result of the effects of thermal radiation to a
varying degree and the knowledge and experience to handle this in all, but
extreme, cases may be generally available in most hospitals.

1.3.9 ROLES OF THE GOVERNMENT SAFETY AUTHORITY

There will be the factory inspectorate in most places. Inspectors are likely to
want to satisfy themselves that the organization responsible for including the
off-site plan has made adequate arrangements for handling emergencies of
all types including major emergencies.

In the event of an accident, local arrangements regarding the role of the
factory inspector will apply. In the aftermath, factory inspectors may wish to
ensure that the affected areas are rehabilitated safety.
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