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COMPLIANCE TO TOR CONDITIONS 

Point wise compliance of ToR issued by SEIAA, Uttrakhand vide letter No. 28/SEAC on dated 12.02.2019 for the project Mining of Sand, 

Boulder and Bajri (Minor Mineral) Mine at Village-Bhaursha, Tehsil & District-Nainital, Uttarakhand with Production Capacity 132000 TPA 

by M/s Shri Satyendra Kumar Tomar. 

S. No ToR POINT Reply Citation 

1.  Air Quality: Ambient air quality shall be monitored 

within the study area. The data shall be collected at 

one location within the core zone and at 4 locations 

in buffer zone of the study area. The core zone is an 

area encompassing radial distance of 100 mt from 

the project site. Buffer zone is outside core zone but 

located within the study area of 10 km. The ambient 

air quality for PM10, SO2 and NO2 shall be monitored 

regularly twice a week during the study period of 1 

season except monsoon season. 

Air Monitoring has been done during March �� May 2019 

(Pre-monsoon season).  

One season primary baseline data for ambient air quality 

at 6 locations within 10 km radius from mine lease 

boundary. All locations have been selected as per CPCB 

and MOEF&CC guideline. The Results of Air Monitoring is 

given in Chapter -3. 

Chapter-3, section 

3.6, 3.6.1, 3.7, 3.8, 

3.9, 3.6.4,   Table 

3.7, 3.8 & 3.9, fig 

3.10 at Page No. 

37-39. 

2.  Water Quality: Surface water quality as well as 

ground water quality shall be monitored identified 

each in core zone and buffer zone within the study 

area. Water sample shall be collected at least once 

in a month during the study period. Impact of 

mining on local water bodies should be studied in 

EIA report. 

Proposed project will be for the extraction of Sand, Bajri 

and Boulder from the riverbed Gaula upto 1.5m depth. 

Whereas the ground water table is 5-7 m and it will not 

be intersected during the entire period of mining. The 

ground water quality will not be changed because mining 

activity will not intersect the ground water table as it is 

restricted to 3m depth in river bed. No permanent 

infrastructure will be developed which may obstruct the 

river flow, the proposed Sand, Bajri and Boulder (minor 

mineral) mining will not be done in rainy days hence 

there will not be any adverse impact on the surface water. 

The Results of water Monitoring is given in Chapter -3. 

Chapter-3, section 

3.4, 3.4.1, 3.5, 3.6.2 

Table 3.4 & 3.5, fif 

3.4 at Page No. 30-

32. 

3.  Noise Quality: The range of noise levels in Core 

zone and buffer zone shale be monitored at one 

location in Ccore zone and three different locations 

in buffer zone.  The noise level shall be recorded on 

Noise Monitoring has been done during March �� May 

2019 (Pre-monsoon season).  

One season primary baseline data for Noise quality at 6 

locations within 10 km radius from  mine  lease  

Chapter-3, section 

3.7 ,3.7.1, 3.7.2, 

3.7.3, Table 3.10 & 

3.11, Fig 3.11, 3.12 
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day and night basis at least twice in a week during 

the study period of 1 season except monsoon 

season. 

boundary.  

All locations have been selected as per CPCB and 

MOEF&CC guideline. The Results of Noise Monitoring is 

given in Chpater -3. 

at page no 41-48  

4.  Flora and Fauna: The detailed biodiversity study 

shall be carried out to locate floral and faunal 

species present within the study area. The detailed 

enumeration of biodiversity shall be done for 10 

Km study area of core & buffer zone in project site. 

Local flora, fauna and medicinal plants should be 

inventories and sully by the concerned divisional 

forest officer of the area. The protection plan 

should be include in EIA report. Agricultural and 

pattern, ownership, progressive restoration plan, 

crop pattern, irrigation source should be include in 

EIA study. Impact of waste generation on agro eco-

system should be included In EIA study. The aerial 

distances of the project site from the protected 

areas/ reserved forests/ protected forest/ wetland 

or any other ecologically sensitive sites shown on 

toposheet should be dully authenticated by 

concerned officer/IT cell of forest Department, 

Dehradun.  

A detailed biological study (of 10 Km radius study area) 

was conducted by Ecology and Biodiversity Expert and 

the details are incorporated in the chapter 3. 

 

List of Flora and Fauna has been prepared based on 

primary survey and secondary sources. The conservation 

plan has been prepared and given in Chapter-10. 

Chapter-3, section 

3.9, 3.9.1, 3.9.2, 

3.9.3, 3.9.4, 3.9.5, 

Table 3.16, 3.17, 

3.18, 3.19, 3.20, 

3.21, 3.22 & 3.23, 

fig 3.16 & 3.17 at 

page no 48-60  

 

 

 

 

5.  Other Mine Site: The detailed mine sites located 

within the study area of 10 Km shall be identified. 

The mining clusters formed within 500 meters of 

the proposed mine site if any shall be identified 

considering the mining area and should be shown 

on digital toposheet. 

Another mine lease of 8.00 ha. is adjacent to the proposed 

mining area. Details are given in Chapter-2. 

 

 

Chapter-2, Table 

2.1 at page no 12 

6.  Rural Infrastructure: The details of infrastructure 

facilities e.g. village roads, irrigation facilities, 

community centers, tourist spots/ facilities located 

The details of infrastructure facilities e.g. village roads, 

irrigation facilities, community centres, tourist spots/ 

facilities located within the study area are given in 

Chapter-2, Section 

2.11.4 at page no 

21 
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within the study area shall be enlisted. Chapter-2. 

7.  Socio Economic Condition: The detail of village 

located within the study area shall be identified and 

socio economic conditions of local population shall 

be broadly enlisted. The primary/secondary data 

available with government sources/agencies shall 

form the basis of this study. 

Socio-Economic study has been carried out by primary 

and secondary study and its result is detailed in Chapter-

3. 

Chapter-3, section 

3.10, 3.10.1, 

3.10.2, 3.10.3, 

3.10.4, 3.10.5, 

Table 3.24, 3.25 & 

3.26 at page no 

61-70 

8.  Chemical composition, physical characteristics and 

use of soapstone should be mentioned in EIA study. 

Not applicable, as the proposed project is for Mining of 

Sand, Bajri and Boulder. 

-- 

9.  The risk assessment and occupational health 

hazard management plan should be submitted.  

The risk assessment and occupational health hazard 

management plan has been given in Chapter-7 

Chapter-7, section 

7.3.1 &  7.3.3 at 

page no 102-104 

10.  The CSR and CER budgeting with proper EMP 

expenditure should be submitted. 

The CSR and CER budgeting with proper EMP 

expenditure has been given in Chapter-10. 

Chapter-10, Table 

10.5,  10.6, 10.6 

10.7 & 10.39 at 

page no 118, 120, 

133 
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CHAPTER-1 :  INTRODUCTION 

1.0 INTRODUCTION 

Environment Impact Assessment (EIA) is a process used to identify the environmental, social & 

economic impacts of a project prior to decision making. It is a decision-making tool, which guides 

the decision makers in taking appropriate decisions for proposed projects. It aims predicting 

environmental impacts at an early stage of project planning and design, find ways and means to 

reduce adverse impacts, shape projects to suit the local environment and present the predictions 

and options to decision makers. By using EIA, both environmental & economic benefits can be 

achieved. By considering environmental effects prediction & mitigation, early benefits in project 

planning, protection of environment, optimum utilization of resources, thus saving overall time & 

cost of the project. 

1.1 PURPOSE OF REPORT 

The applicant M/s Shri Satyendra Kumar Tomar S/o Shri Tez Singh Tomar, Village Bamori Talli 

Khaam, Tehsil Haldwani, District- Nainital, Uttarakhand, is seeking prior Environmental Clearance 

�ˆ�‘�”�����”�‘�’�‘�•�‡�†�����ƒ�•�†�á�����ƒ�Œ�”�‹���ƒ�•�†�����‘�—�Ž�†�‡�”�������‹�•�‘�”�����‹�•�‡�”�ƒ�Ž�������‹�•�‹�•�‰���’�”�‘�Œ�‡�…�–���ƒ�–���òVillage Bhaursha, , Khasra 

No.-2519 A, ���‡�Š�•�‹�Ž�� �¬�� ���‹�•�–�”�‹�…�–�� ���ƒ�‹�•�‹�–�ƒ�Ž�� �á�� ���–�–�ƒ�”�ƒ�•�Š�ƒ�•�†�ó over an area of 6.00 ha. with 1,32,000 TPA 

production capacity. 

As per EIA Notification 2006 and subsequent amendments, the project falls in Schedule 1 (a) in 

���ƒ�–�‡�‰�‘�”�›���îB�ï�ä�����•���–�Š�‹�•���…�‘�•�–�‡�š�–�á���	�‘�”�•-I and Pre-Feasibility Report has been submitted to State Expert 

Appraisal Committee (SEIA) , Uttarakhand on date 10/11/2018 (online) and requesting for issue of 

�ò���‡�”�•�•�� �‘�ˆ�� ���‡�ˆ�‡�”�‡�•�…�‡�ó�� �����‘�����ä�� ���Š�‡�� ���‘���� ���”�‡�•�‡�•�–�ƒ�–�‹�‘�•�� �™�ƒ�•�� �Š�‡�Ž�†�� �‘�•��09.01.2019 before SEAC of 

SEIAUttarakhand. Subsequently, the ToR was issued on date 12.02.2019 by Honorable SEAC, 

Uttarakhand vide letter no 28/SEAC (enclosed as Annexure-I). We have collected data for one 

season i.e. from 1st March 2019 to 31stMay 2019. 

In the e-Auction for this mining project held on 06thFeb �� 16thFeb, 2018 on the State Government 

Web Portal www.dgm.uk.gov.in and M/s Shri Satyendra Kumar Tomar, has offered highest bid of 

Rs. 5,020,9,500/- as against the reserve price of  Rs. 50,20,950/- per annum for obtaining the 

�•�‹�•�‹�•�‰�� ���‘�•�–�”�ƒ�…�–�� �‘�ˆ�� �•�‹�•�‘�”�� �•�‹�•�‡�”�ƒ�Ž�•�� �•�ƒ�•�‡�Ž�›�� �òVillage Bhaursha, Tehsil & District Nainital, 

Uttarakhand�ó�� �ˆ�‘�”�� �‡�š�–�”�ƒ�…�–�‹�‘�•�� �‘�ˆ��Sand, Bajri and Boulder (Minor Mineral) having tentative area of  

6.00  Ha. falling in Village- Village Bhaursha, , Khasra No.-2519 A, Tehsil & District Nainital, 

Uttarakhand. 

 

Letter of Intent: The letter of intent (LoI) has been issued by the Director of Mines & Geology 

department, Uttarakhand vide Memo no. 799/VII-I/2018/ 6 kh/2018 dated 15.05.2018 in favor 

M/S Shri Satyendra Kumar Tomarfor mining of Sand, Bajri and Boulder(Copy of LOI has been 

enclosed as Annexure-II). 

Lease Period: 5 Years. 

Mine Plan and Progressive Mine Closure Plan: Mining Plan and Progressive Mine Closure Plan of 

this proposed mining lease area is approved by Director General of Mines and Geology Department 

vide memo no. 945/U.K./M.P. on dated 18/10/2018 with production capacity of 1, 32,000 TPA 

(Copy enclosed as Annexure-III). 
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1.2 IDENTIFICATION OF PROJECT AND PROJECT PROPONENT 

The applicant is seeking prior Environmental Clearance project as per EIA notification 2006 and its 

amendments. Since the applied mine lease area is less than 25 Ha (6.00 Ha) hence, it falls under 

�ò���ƒ�–�‡�‰�‘�”�›��B�ó�� �„�ƒ�•�‡�†�� �‘�•�� �–�Š�‡�� ���…�Š�‡�†�—�Ž�‡�� ���Ž�ƒ�—�•�‡�� �•�—�•�„�‡�”�� �s���ƒ���� �‘�ˆ�� �������� �•�‘�–�‹�ˆ�‹�…�ƒ�–�‹�‘�•�� �t�r06 and subsequent 

amendments. The applicant M/s Shri Satyendra Kumar Tomar, District Nainital , Uttarakhand is 

seeking prior Environmental Clearance for Proposed  Sand, Bajri and Boulder (Minor Mineral) 

���‹�•�‹�•�‰�� �’�”�‘�Œ�‡�…�–�� �ƒ�–�� �òVillage Bhaursha, Khasra No.-2519 A, Tehsil & District Nainital , Uttarakhand�ó��
over an area of 6.00 ha with Production Capacity of 1,32,000 TPA. The Applicant details are gives 

below;  

S.No. Name of the Mine lease area Proponent Name 
1. Village Bhaursha, , Khasra 

No.-2519 A, Tehsil & District 
Nainital, Uttarakhand 

Shri Satyendra Kumar Tomar 
Mob No: +91-9837039839,  
Email id: springaircions@rediffmail.com 

 

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

IMPORTANCE TO THE COUNTRY REGION 

Table 1-1 : Brief Description of the Project 
S. No. Particulars Details 
A. Nature and Size of the 

Project 
Mining of Sand, Bajri and BoulderMinor 
Minerals with Production Capacity of               
1, 32,000 TPA (M.L. Area- 6.00 ha). 

B. Location 

 Village- Bhaursha, Tehsil & Distt. Nainital, 
Uttarakhand 

Khasra 
Number 

Area of Block in ha 

2519 A  6.00 
Geographical 
Coordinates 

Latitude and Longitude of  S. No. Latitude Longitude 

A.  29° 16' 43.38" N 79°36' 25.07" E 

B.  29° 16' 41.57" N 79°36' 21.07" E 

C.  29° 16' 41.44" N 79°36' 19.32" E 

D.  29° 16' 38.72" N 79°36' 19.74" E 

E.  29° 16' 35.51" N 79°36' 18.69" E 

F.  29° 16' 32.35" N 79°36' 17.80" E  

G.  29° 16' 26.98" N 79°36' 15.26" E 

H.  29° 16' 24.68" N 79°36' 15.60" E  

I.  29° 16' 24.57" N 79°36' 16.37" E 

J.  29° 16' 23.70" N 79°36' 17.94" E 

K.  29° 16' 21.40" N 79°36' 19.15" E 

L.  29° 16' 21.18" N 79°36' 25.05" E 

M.  29° 16' 26.48" N 79°36' 23.87" E  

N.  29° 16' 26.20" N 79°36' 22.37" E 

O.  29° 16' 23.88" N 79°36' 22.87" E 

P.  29° 16' 22.41" N 79°36' 23.19" E 

Q.  29° 16' 22.29" N 79°36' 22.40" E 

R.  29° 16' 26.53" N 79°36' 18.71" E 

S.  29° 16' 28.50" N 79°36' 18.42" E 

T.  29° 16' 31.96" N 79°36' 19.36" E 

U.  29° 16' 34.94" N 79°36' 21.04" E 
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V.  29° 16' 38.48" N 79°36' 22.30" E 
 

 Toposheet (OSM) No. 53 O/7 
 Khasra No. 2519 A 

C. Lease Area Details  
 Lease Area 6.00  ha 

Topography  Undulated (Riverbed) 

Site Elevation Range  620.0 amsl to 624.0 amsl 
Source: Mining Plan  

D. Cost Details   
 Cost of the project Rs. 50.00 Lakhs/-  

Cost for EMP Rs. 2.00 Lakhs/Yr 
 Cost of CSR Re. 1.00 Lakhs/Yr 
 Cost for CER Rs.0.50 Lakhs/Yr 
 OH&S Rs. 1.00 Lakhs/Yr 
 Cost For Biodiversity 

Conservation 
Rs.10.00 Lakhs/- 

E. Environmental Settings of the area 
 Ecological Sensitive Areas 

(National Park, Wild Life 
Sanctuary, Biosphere 
Reserve, Reserve/ 
Protected Forest etc.) 
within 10 Km radius 

None,   
Nandhaur Wildlife sanctuary- 11.8 Km in SE 
direction. 
. 
 

Inter-state boundary within 
5 Km radius 

None,   
Inter-State boundary (U.P.-U.K.) - 41.14 Km, 
SW 
International boundary (India-Nepal )-54.5 
Km, SE 

Nearest  Town/ Major City  Town- Kathgodam~ 6 Km Distt. Headquarter- 
Nainital~1.8 Km 

Nearest Railway Station 
Railway station: Kathgodam ~7.00 km 
Airport: Pantnagar ~30 km 

Nearest State Highway/ 
National Highway 

District Road Bhimtal ~2 km and NH-87 ~06 
km 

Nearest Airport Pantnagar ~30 km 

 Nearest Post Office Kathgodam post office ~6 km 

 Nearest Police Station Kathgodam Police Station~17.8 kms 

 Medical Facilities Bombay Hospital Haldwani ~8km 

 
Education Facilities 

Maharishi Vidya Mandir, HMT Colony 
Smanora Range ~5 km 

 Seismic Zone Zone IV (As per 1893:2002)  
 Water Body Gaula River (Riverbed) 

(Source: Site visit /Baseline Data and Pre-feasibility Report)   

All corner-coordinates of ML area are superimposed on Toposheet No. 53 O/7 Figure 1.1 
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Figure 1-1 : Toposheet map of 10 km study area with showing the Coordinates of Proposed Mine Lease area 
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 Figure 1-2 : Environmental Sensitivity Map of 10 km Study Area 
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1.4 IMPORTANCE OF THE PROJECT FOR COUNTRY OR REGION 

Building huge infrastructure as envisaged by Government of India/Uttarakhand Government 

particularly in road and housing sector requires basic building and construction raw materials. The 

Sand, Bajri and Boulder are the primary building material required for the purpose. The mining 

activities as proposed are the backbone of all construction and infrastructure projects as the raw 

material for construction is made available only from such mining. The mineral to be excavated is in 

high demand at the local market for real estate and infrastructure industry. This project will also 

provide employment to local people helping them to increase their household income for the 

betterment of livelihood. In addition to this, it will further prevent widening of the GaulaRiver bed 

due to the deposition of sediments which if not mined out will result in raising of the river bed 

causing floodi�•�‰�á�� �†�ƒ�•�ƒ�‰�‡�� �–�‘�� �–�Š�‡�� �ƒ�†�Œ�‘�‹�•�‹�•�‰�� �ƒ�”�‡�ƒ�•�á�� �†�‡�•�–�”�—�…�–�‹�‘�•�� �‘�ˆ�� �Ž�‹�ˆ�‡�� �ƒ�•�†�� �’�”�‘�’�‡�”�–�›�ä�� ���Š�‡�� �ƒ�’�’�Ž�‹�…�ƒ�•�–�ï�•��
proposed riverbed mine get 1, 32,000 TPA of Sand, Bajri and Boulder for the fulfillment of the 

indigenous need of market. 

1.5 SCOPE OF STUDY 

In line with the Terms of Reference (TOR) prescribed by SEAC, SEIAA reference vide letter no 

28/SEAC dated 12.02.2019, the area comprising 10 km radius around the proposed mine lease 

boundary is considered as the study area. The scope of the study includes detailed characterization 

of the environmental attributes like Air, Water, Noise, and Land, Biological and Socio-economic 

aspects.  

1.5.1 Preparation of EIA 

The EIA includes the following details: 

1. Study of the reports like Geological report, Pre-Feasibility Report (PFR) or mining plan 

made available by the client. 

2. Present Environmental Setting 

3. Identification, prediction and evaluation of Anticipated Environmental Impact due to the 

proposed mine and related facilities. 

The environmental impacts would be anticipated in core and buffer zone on: 

�x Topography and drainage 

�x Climate 

�x Water quality (Surface/Ground) 

�x Hydro-geological Regime 

�x Air quality 

�x Noise Levels 

�x Soil Quality 

�x Flora and Fauna 

�x Traffic density survey 
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�x Land-Use 

�x Socio-Economic Conditions 

�x Habitat 

�x Health, culture, human environment including public health, occupational health and safety 

�x Sensitive Places/Historical Monuments. 

This EIA Report is prepared in accordance with EIA Notification, 2006 and its subsequent 

amendments and that has been divided into twelve chapters (in addition to Executive Summary) as 

briefed hereunder:  

Chapter 1 �� Introduction 

The chapter provides description of project background, site and surroundings, objectives, scope 

and organization of the study and format of this report. 

Chapter 2 �� Project Description 

This chapter provides information on project and capacity; need for the project; location; size or 

magnitude of operation; technology and process description; maps showing project layout, 

component of projects etc. 

Chapter 3�� Description of the Environment 

This chapter deals with the methodology and findings of field studies undertaken with respect to 

ambient air, meteorology, water, soils, noise levels, ecology to define the various existing 

environmental status in the area of the project. This also deals with the infrastructural development 

as a part of project and sources of pollution from the proposed mining project. 

Chapter 4 �� Anticipated Environmental Impacts and Mitigation Measures 

In this chapter, the potential impacts of the proposed mining and allied activities, which could cause 

significant environmental concerns, are identified and discussed. This discussion will form the basis 

for environmental management activities. 

Chapter 5 �� Analysis of Alternatives (Technology and Site) 

This chapter will include a comparison of alternatives in this chapter to determine the best method 

of achieving the project objectives with minimum environmental impacts or indicates the most 

environmentallyfriendly and cost effective options, if any. 

Chapter 6 �� Environmental Monitoring Program 

This chapter will include ascertaining the environmental impacts; state of pollution within the mine 

lease and in its vicinity; planning for predictive or corrective actions in respect of pollution to keep 

it within permissible limits. 

Chapter 7 �� Additional Studies 

This chapter will include outcomes of public consultation, risk assessment, social impact 

assessment, R&R action plan, biodiversity conservation plan, watershed management etc. 

 



Final EIA/EMP Report for Mining of Sand, Bajri and Boulder (Minor Mineral) at Khasra No. 2519 A 
(Area-6.00 Ha.) in Village- Bhaursha, Tehsil & District-Nainital, Uttarakhand by M/s Shri Satyendra 
Kumar Tomar 

Mantec Consultants Pvt. Ltd.  Page 8 

 

Chapter 8 �� Project Benefits 

This chapter deals with improvements in the physical infrastructure, social infrastructure, 

employment potential and other tangible benefits due to proposed project activity. 

Chapter 9 �� Environmental Cost Benefit Analysis 

This chapter includes environmental value enhancement (biodiversity, crop productivity, eco 

tourism etc.) 

Chapter 10 �� Environmental Management Plan 

This chapter will include the description of administrative aspects of ensuring that the mitigation 

measures suggested are implemented and their effectiveness is monitored, after approval of the 

EIA. 

Chapter 11 �� Summary 

This will constitute the summary of EIA Report. 

Chapter 12 �� Disclosure of Consultant 

This will includes the names of the consultants engaged in preparation of EIA and nature of 

consultancy rendered. 

1.6 LAWS APPLICABLE TO THIS PROJECT 

The Acts, Notifications, Rules and Amendments applicable for setting up a new mining industry or 

its expansion of an existing mine and for operation of a mine include the following: 

�x EIA Notification, 2006 under EPA Act, 1986. 

�x Uttarakhand Mines and Mineral Concession, Stock, Transportation of Mineral and 

Prevention of Illegal Mining Rules, 2005. 

�x The Mines and Mineral (Development and Regulation) Act, 1957. 

�x The Mines Act, 1952. 

�x Mines Rules, 1955. 

�x Mineral Concession Rules, 1960. 

�x Mineral Conservation and Development Rules, 1968 

�x The Water (Prevention & Control of Pollution) Acts1974/ Rules 1975 

�x The Air (Prevention & Control of Pollution) Acts 1981/ Rules 1982 

�x The Environment (Protection) Acts1986/Rules 1986 

�x Contract Labor (Regulation & Abolition) Act  1970 & Its Central  Rule 1971 

�x The Central Motor Vehicle Rules 1989(Under Motor Vehicle Act 1988) 
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CHAPTER-2 :  Project Description 

2.1 GENERAL 

Proposed proposal pertains to riverbed sand, bajri boulder mining project by open cast manual 

method on allotted mine lease area at the Gaula river near village Bhaursha of tehsil and district - 

Nainital, Uttarakhand. The total allotted Mine lease for the proposed project is 6.00 ha with their 

maximum annual production capacity i.e. 1, 32,000 TPA.  This chapter deals with the broad 

description of the project, location, type of mineraldeposit(s), quality of reserve, Mining 

methodology, various site utilities and infrastructure, etc. The downstream use of sand, bajri, 

boulders for value addition and its importance is also described. 

2.2 TYPE OF THE PROJECT 

���Š�‡���’�”�‘�Œ�‡�…�–���‹�•���’�”�‘�’�‘�•�‡�†���ˆ�‘�”���•�‹�•�‹�•�‰���‘�ˆ���ò���ƒ�•�†�á�����ƒ�Œ�”�‹���ƒ�•�†�����‘�—�Ž�†�‡�”�ó���ˆ�”�‘�•���–�Š�‡���ƒ�Ž�Ž�‘�–�–�‡�†���•�‹�•�‡���Ž�‡�ƒ�•�‡���ƒ�”�‡�ƒ���‘�•��
the bed of River Gaula. It is an opencast manual mining project. M/sShri Satyendra Kumar Tomar, 

Bamori Talli Khaam,Tehsil Haldwani, District- Nainital, is the project proponent who is seeking 

prior environmental clearance for the proposed project. 

2.3 NEED FOR THE PROJECT 

River channels and their flood plains are important sources of construction grade aggregate 

materials like Sand, Bajri and Boulder. The durability of river-borne coarser clastics and their 

sorting by fluvial action make them best suitable raw materials/ingredients for building 

constructions. The market demands of such construction raw materials are high throughout the 

country for the construction and infrastructure development projects. 

The project lies on bed of Gaula �”�‹�˜�‡�”�� �ƒ�•�†�� �ƒ�Ž�•�‘�� �‘�•�� �–�Š�‡�� �’�ƒ�Ž�ƒ�‡�‘�� �…�Š�ƒ�•�•�‡�Ž�•�� ���†�‡�”�‹�˜�‡�†�� �ˆ�”�‘�•�� �ò�’�ƒ�Ž�ƒ�‡�‘�ó�� �‘�”��
�ò�‘�Ž�†�ó�á���ƒ�•�†���…�Š�ƒ�•�•�‡�Ž�����‘�ˆ���–�Š�‡���”�‹�˜�‡�”�ä�������‡�…�ƒ�—�•�‡���‘�ˆ���–�Š�‹�•�á���†�—�”�‹�•�‰���•�‘�•�•�‘�‘�•���•�‡�ƒ�•�‘�•�á���–�Š�‡���™�ƒ�–�‡�”��may rise above 

the high flood level causing heavy and devastating floods. Such disasters may damage large tracts of 

land laying on both the banks of the river especially the agricultural lands. Hence, it is necessary to 

remove the materials so that the river gets channelized. 

Apart from this the project will also serve the following: 

�x Generate various employment opportunities especially to the local people hosting the 
mining project. 

�x Economic development of the state by contributing to state exchequer.  

2.4 DESCRIPTION OF MINE LEASE AREA 

The proposed activity of Sand, Bajri and Boulder mining is located at Village Bhaursha  Khasra no. 

2519 A over an area of 6.00 Ha. in Gaula riverbed in Tehsil and District-Nainital, Uttarakhand. The 

lease area falls in Survey of India Toposheet (OSM) No. 53 O/7. 

2.4.1 Location of Project  

The proposed Sand, Bajri and Boulder (minor minerals) mining project has lease area of 6.00 ha 

and the status of the land is given below: 

The general location is given below: 
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Figure-.2-1: Location Map of the Project Site 

2.4.2 Site Location 

Bhaursha village is located inTehsil & District- Nainital (Uttarakhand). Mining site is situated 18 Km 

away from Nainital and 6 Km away from Kathgodam. The Route Map is given in Fig 2.2.  
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Figure 2-2: Route Map from proposed project site (Google image) 

 
2.4.3 Site visit Photographs: 
 

  

Figure 2-3: Site Photographs 
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Table 2-1: Status of other mining project is present in 10 Km radius 

S. 
No. 

Name of the 
Mine  

Applicant Direction  Distance  
Area 
(Ha.)  

Production 
(TPA)  

Minerals  

1. 

Mining in Gaula 
river bed at 
village:  
Bhaursha, 
district-
Nainital, 
Uttarakhand 

Kumaon 
Mandal 

Vikas Nigam 
Ltd, 

Uttarakhand 
(KMVNL)  

N 0.00 km 8 ha 2,16,000 

Sand bajri 
& boulder  
(minor 
mineral) 

 

 

Figure 2-4:Map of existing Mining Project present in 10 Km Radius 

2.5 SIZE OR MAGNITUDE OF OPERATION (Incl. Associated activities required by or for the 

project) 

The proponent has taken an area of 6.00 Ha. on contract as per LoI. The mining department has 

taken prior clarification from the Forest department before putting it into the auction. 

 Hence, the forest related NOC letter of DFO Nainital vide letter no. 2760/ 9-5-1 dated 24/01/2019  

is attached as Annexure IV for your ready reference.  

Table 2-2: Details of Mining 

S. No. Particulars  Details  

1. Method of Mining  Open Cast manual 
2. Geological Reserves 236570.40 TPA 
3. Mineable Reserves  188100.00  TPA 
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2.6 Topography of the Area 

The topography of the area is flat terrain and the elevation ranges From 620.0 amsl to 624.0 amsl. 

The general slope of the land surface is from North West to North East.  

2.6.1 Geology 

2.6.1.1 Regional Geology 

The Almora  Crystalline  Zone  comprises  a synformally  folded  thrust  sheet, and  consists  of 

garnetiferous  mica schists  with interbedded  flaggy  quartzites,  calc-silicate rocks  and  graphite  

schists.  These crystalline metasediments are interspersed with numerous big and small bands of 

gneissic andgranitic rocks.  The  Almora  Thrust  is  supposed  to separale  these  Precambrian  

younger crystalline  rocks  from  the  underlying  KrolNappe.Rocks  of the  Almora  Crystalline  Zone  

have  undergone  three  major  folding movements.  The  earliest  folding  (Fl)  gave  rise to  

numerous  isoclinal  reclined  folds  and  the axial plane schistosity  (S1).This  deformation  

synchronised  with the  regional metamorphism as shown  by the rocks.  With continued 

deformation, the isoclinal folding culminated  in a major  thrust,  along  which the  older  

Precambrian  rocks  were  pushed  over younger  rocks  of Palaeozoic  age.  At some  later  date, the  

Almora  Thrust  was synformally folded  (F2).The  third  fold  episode  is  seen  as a widespread  

open flexure  with  NE-SW  axial planes,  which have  affected  both  the  limbs  of the  synform. 

The  rocks  of the  area belong  to  the  Crystalline  Zone of Almora  of Heim  and Gansser  (1939).  

The  name Crystalline  Zone  of  Almora  Was proposed  by  them  to  include  a great  thickness  of  

metamorphic  and  associated  intrusive  in  the Almora  region  to the west of the  area  under  

consideration'In  the  present area,the  crystalline zone  of Almora  is  divisible into  two  district  

lithologic  units: (i)  Sarju  Formation  of Valdiya(1963)  of Lohaghat  areas. 

(ii)  Duram Formation represented by quartzites.The stratigraphic sequence of the area isGiven 

below: 

Table 2-3: Regional stratigraphic sequence 

 
Crystalline Zone  of 

Almora 

Duram Formation Quartzites 
 

Sarju Formation 
Schist Member 
Gneiss Member 

Porphyry Member 
North  Almora  Thrust 

2.6.1.2 Local Geology 

Nainital district can be classified into three broad geotectonic divisions namely, the Lesser 

Himalayas, the sub Himalayas and the Piedmont alluvial plains. Each of these divisions is 

characterised by distinct rock types of varied geological age, structural trends, tectonic setting and 

geomorphic features. Sediment Composition 

4. Proposed Production  1,32,000 TPA 
5. Elevation Range of the Mine Site  620.0 amsl to 624.0 amsl 
6. Bench Height  1.5 m in Riverbed  
7. Bench Width (Average) 3.0 m 
8. Bench Slope  45°  
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a. Lesser Himalaya: The Lesser Himalayan formations occupy almost one third area of the 

district. These formations comprise dominantly of unfossiliferous meta-sedimentary sequences 

along with low to medium grade metamorphics ranging in age from Precambrian to Palaeogene. 

The main rock types are granite, granodiorite, phyllites, slates, quartzites, schists and gneiss. The 

Krol and Blaini formations comprise mainly of sandstones, limestones and quartzites.  

 

b. Outer Himalayan Foothill Zone: This zone can be classified into the Lower Siwaliks, 

Middle Siwaliks and the Upper Siwaliks. Physiography  

Lower Siwaliks : The lower Siwaliks are characterised by hard, massive, grey to brownish grey 

sandstones interbedded with grey to maroon clays. They form the outermost zone in the 

Nainital Himalayas and occasionally exhibit local structural discontinuities. The dip is usually 

northwards. 

Middle Siwaliks : The middle Siwaliks are characterised by massive light grey micaceous 

sandstones. They exhibit sporadic patterns of cementation at different stratigraphic intervals. 

Upper Siwaliks: The Upper Siwaliks are constituted of pebbles, cobbles, boulders, 

conglomerates and clay lenses. The pebbles and boulders are mostly quartzitic. Thin lenses of 

grey to light green colour clays are common. Outcrops of upper Siwaliks are exposed in the 

western part between Kaladhungi and Ramnagar. 

Intermontane Valleys : Small (~ 25 km long and 10 km wide) intermontane valleys locally 

�•�•�‘�™�•�� �ƒ�•�� �ò���‘�–�ƒ�� ���‘�‘�•�ó�� �‘�…�…�—�”�� �™�‹�–�Š�‹�•�� �–�Š�‡�� ���—�„-Himalayan Siwaliks trending in NNW-SSE 

direction. The epispastics mainly comprise of boulders, pebbles, cobbles, granules, sands & 

clays of varied composition. 

Piedmont Alluvial Plains: This zone is broadly classified into the Bhabar and Tarai formations, 

which are separated by the spring line. 

Bhabar Formation: The formation is mainly comprised of poorly sorted unconsolidated sediments 

viz, cobbles boulders, gravel, pebbles, sand and silt with intervening clay layers. The lithological 

constituents are of heterogeneous nature viz., basic, acid and intermediate along with epiclastics 

and metamorphiclasts. Clay lenses are of limited extent. The belt exhibits NW-SE elongation. Its 

northern boundary has an abrupt structural contact (Main Boundary Thrust) with lower Siwaliks. 

The width of the belt is quite variable. The maximum width (about 21km) is in Haldwani �� Kichha 

(Udham Singh Nagar) section. 

c. TaraiFormation: Tarai formation consists of sand, clay, silt, sandy clays and occasionally 

gravel. Clay beds predominate over sand beds. The northern limit of the belts is the spring line, 

separating it from Bhabar. The Tarai deposits represent the finer wash out material brought by the 

streams from the hilly tracts and are evenly sorted. 

2.6.2 Physiography: 

Nainital district comprises of three broad physiographic divisions, from north to south viz., the 

Lesser Himalayan Zone, the Himalayan Foot Hill Zone and the Piedmont Alluvial Tract 

corresponding to the major geo-tectonic sub-divisions of the Himalayas. The physiographic map of 

Nainital district is shown in Fig. 2. 
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Figure 2-5:  Physiography Map 

2.6.3 Drainage 

The Gaula river has formed alluvial deposit in the area.  The deposit is situated in the river bed and 

has a moderate to heavy rainfall.  The highest  RL is  about  648  m RL on the  south-eastem  part of 

the  area,  while  the  lowest  RL  recorded  on  the  northeastern part  of  the  area is  about  635 m 

RL and  general  slope  is  towards  NW-SE  direction.  Provision of garland drainage is given along 

the lease boundary with proper gradient towards NW-SE direction. The Gaula River, is a river 

in India originating in the Lesser Himalayas.  It is approximately 500 km (310 mile) long. 

 The river is also known by the name, Kichha, in its lower course. It originates in the Sattal lakes 

of Uttarakhand state, and flows south past Kathgodam, Haldwani, Kichha and Shahi, finally joining 

the RamGaula River about 15 km (9.3 mi) northwest of Bareilly in Uttar Pradesh, RamGaula in turn 

is a tributary of the river Ganges. It is mainly a spring fed river; this river is source of water 

for Haldwani and Kathgodam. A beautiful dam exists over this river in Kathgodam. 

Table 2-4: Details of Site Elevation 

Lowest Elevation 
(mRL) 

Highest Elevation 
(mRL) 

Working Depth 
(in meters) 

Ground Water Table 

635 648 River Bed: 1.5 m bgl River Bed: 5-7 m bgl 

(Source: Mining Plan and Progressive Mine Closure Plan) 
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2.6.4 Climate 

The climate of the project area is characterized by cool and dry climate. It varies according to the 

altitude of the place. The year can be divided into three distinct seasons; winters last from October 

to March followed by summers from April to Juneand rainy season from July to September. Snowfall 

occurs during winters at higher altitudes, which then feeds rivers & tributaries. 

2.6.5 Rainfall 

Nainital is characterized by humid climate with moderate temperature, rainfall and luxuriant 

vegetation. Maximum rainfall seems during July and August.  On an average there are about 48 

rainy days in a year. The main rainy season is the southwest monsoon season, from about the last 

week of June to September-mid, some rainfall much less in amount occurs in the cold season from 

December to February in association with the passage of western disturbances, when the 

precipitation is mostly as snowfall in the hills and rain at lower elevations at foot of the hills. 

 The average annual rain-fall in the southern non-mountainous region is 1565.9 mm of which 88% 

occurs in the southwest monsoon period June to September. About 7% of annual rainfall occurs in 

the cold season. This historical data of rainfall observed shows that the annual rainfall was the 

highest in 1922 and amounted to 148% of the normal. 1913 was the year with the lowest annual 

rainfall, which was only 56% of the normal. 

 In the same fifty year period the annual rainfall was less than 80% of the normal in ten years. There 

were three occasions when two consecutive years had rainfall less than 80% of the normal.   

Rainfall  

Normal Annual Rainfall -         1565.9 mm 

Temperature 

Mean Maximum-                      39°C  

Mean Minimum-                       3°C   

Normal Rainy days-                   48 

2.7 SEISMICITY OF THE AREA 

The seismic hazard map of India was updated in 2000 (7) by the Bureau of Indian Standards (BIS). 

There are no major changes from the BIS 1984 map for the state of Uttarakhand. Districts along the 

borders with Nepal and China lie in Zone V. MSK intensities in excess of IX can be expected in these 

districts. The rest of the state, including the city of Dehra Dun lie in Zone IV, where the maximum 

intensity expected could reach MSK VIII. Since the earthquake database in India is still incomplete, 

especially with regards to earthquakes prior to the historical period (before 1800 A.D.), these zones 

offer a rough guide of the earthquake hazard in any particular region and need to be regularly 

updated (Source: Google). 

2.7.1 Largest Instrumented Earthquake in Uttarakhand 

The state of Uttarakhand is among the most seismically active parts of India. Many events of M5.5 

or more have struck the region since 1900. The state straddles several active parallel thrust faults 

that form the ranges of the Himalayan mountain range. These faults have been formed in the highly 
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folded strata of these mountains. The Main Boundary Thrust (MBT) and the Main Frontal Thrust 

(MFT) are the main active (4) features in Uttarakhand. Slippage on these faults and their 

counterparts have in the part generated great (M>7.5) earthquakes. Since the last earthquake of 

this magnitude range in this region occurred more than 200 years ago, this section of the 

Himalayanthrust zone is believed to have the greatest potential (3) for a future great (M>7.5) 

earthquake. The region of potential danger is known as the Central Seismic Gap, and underlies 

Uttarakhand and western Nepal. Smaller faults (4) such as the Yamuna Fault near Haridwar and 

Alaknanda Fault near Rudraprayag have been active during the Holocene period. The plate 

boundary between the Indian and Eurasian plates lies in southern Xizang (or Tibet) and is known 

as the Indus-Tsangpo Suture Zone.  

The MBT or MFT are often wrongly quoted as being the plate boundary between the Indian and 

Eurasian Plates. However, it must be stated that proximity to faults does not necessarily translate 

into a higher hazard as compared to areas located further away, as damage from earthquakes 

depends on numerous factors such as subsurface geology as well as adherence to the building 

codes. 

2.8 EXPLORATION AND RESERVES 

2.8.1 Method of Estimation of Reserve 

No, exploration was carried out as the minerals are abundant in the proposed Lease area. 

The method of cross section has been adopted for computing the geological reserve. 

The mining lease boundary & mining limits are marked on the plans.  The intersectional volume  

between  two  section  lines  has  been  determined  by  the following  manner: 

V= (S1+S2)/2 x L, where 

V= volume 

S1 & S2=: Sectional area of the mineral body 

L=Strike influence  

The mining lease has been applied only in river bed area.  Geological reserves have been estimated 

through geological cross sections (Plate-7).  The strike influence of sections is 36m to 44m.  The 

area of each section line is calculated and sectional area is multiplied by the strike influence in 

between lease boundary and section line to give the volume of each section line.  The incidence of 

RBM has been taken as 90%  of  the  total  volume considering  rest  100% as  waste and  would be 

used  as backfilled  material  for  reclaiming  the excavated benches.  While computing the 

geological mineral reserves the depth of mineralization is taken up to 3m in all the applied area. 

There are two categories of reserve; namely measured/proved & indicated/probable, 

inferred/possible.  The proved categories include mineral upto 2 m depth.  The probable category  

includes  I  m after  the  proved  depth as  far  as this  lease  in  concerned. 

���Š�‡���’�”�‘�˜�‡�†���”�‡�•�‡�”�˜�‡���¬���’�”�‘�„�ƒ�„�Ž�‡���”�‡�•�‡�”�˜�‡�•���ƒ�”�‡���t�u�x�w�ï�y�r�ä�v�r��tones, 118285.20 tones respectively. 

Following table shows the calculation of different categories of reserve: 
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Measured/Proved Reserve 

Section  Line Sectional 
area (m2) 

Strike 
influence  (m) 

Volume 
(m3) 

Recoverable 
reserves  (tones) 

LB  to X-X' 1498 44 59320.80 130505.76 
X-X' to  END 1488 36 48211.20 106064.64 
Total 2986  107532.00 236570.40 

Indicated/Probable reserve 

Section  Line Sectional 
Area (m2) 

Strike 
influence  (m) 

Volume 
(m3) 

Recoverable 
reserves  (tones) 

LB  to X-X' 749 44 29660.40 65252,88 
X-X' to  END 744 36 24105.60 53032.32 
Total 1493  53766.00 11828s.20 

Category according to UNFC classification 

Reserves UNFC  code Geological 
Reserves  (tones) 

Grade 

Proved 131 236570.40 Road, Bridges, Building  construction 
Probable 122 1 18285.20 Road, Bridges, Building  construction 

 
2.8.2 Details of Production and Dispatches of Five Years 

Depending upon the market about 132000.00 Tones(60000.00 Cum) per annum of River sand, Bajri 

and boulder is proposed to be swiped out from the mining area. This mineral will be expected to be 

replenished during the next rainy season.Area does not show and outcrop of in-situ deposit.  The 

production is generally in the form of sand, Bajri and boulder. 

Applied area is a part of a riverbed mining will be done manually in open cast method in quite a 

systematic manner by forming benches of 1.5 m high. However, there may be variation in the width 

which the lessee will keep on mending. As per slice plan mineable material is 188100 TPA. So total 

available mineral is 188100 Tones up to maximum allowable depth i.e. 1.5 m about  1, 32,000 Tones 

(60000 cum) mineral will be exploited per year as per base value given in Geology and Mining unit 

letter. Mine out will be replenished gradually during succeeding rainy season. The sandy soil to be 

scrapped manually with the help of spade, pickaxe, crowbar. Excavationof riverbed minerals will 

commence from top surface of the area and commence towards down removing the minerals 

manually in 1.5 m slices, ultimate depth for a bench will be 1.5 m. Mining will be restricted upto 

maximum depth of 1.5 m only. The mineral extraction will be done for a period of 225 days in a 

year.  

Production Program 

Year MTPA 
I 1,32,000 

II 1,32,000 

III 1,32,000 

IV 1,32,000 

V 1,32,000 

Source: Mining Plan and Progressive Mine Closure Plan  



Final EIA/EMP Report for Mining of Sand, Bajri and Boulder (Minor Mineral) at Khasra No. 2519 A 
(Area-6.00 Ha.) in Village- Bhaursha, Tehsil & District-Nainital, Uttarakhand by M/s Shri Satyendra 
Kumar Tomar 

Mantec Consultants Pvt. Ltd.  Page 19 

 

2.8.3 Life of mine 

The lease is small. No Sand, Bajri and Boulder will be collected from the proximity of any 

bridge/embankment. Collection of Sand, Bajri and Boulder is restricted up to a max. depth of 1.5 m. 

River/stream will not be diverted in any case. No mining is proposed during rainy season. A 

quantity of material about 587 TPD RBM has been proposed to be collected during the course of 

mining. This will be replenished during the next rainy season. 

 

2.8.4 Mining Methodology 

Applied area is a part of a riverbed mining will be done manually in open cast method in quite a 

systematic manner by forming benches of 1.5 m high. However, there may be variation in the width 

which the lessee will keep on mending. As per slice plan mineable material is 188100 TPA. So total 

available mineral is 188100 Tones up to maximum allowable depth i.e. 1.5 m about 1, 32,000 Tones 

(60000 Cum) mineral will be exploited per year as per base value given in Geology and Mining unit 

letter. Mine out will be replenished gradually during succeeding rainy season. The sandy soil to be 

scrapped manually with the help of spade, pickaxe, crowbar. Excavation of riverbed minerals will 

commerce from top surface of the area and commence towards down removing the minerals 

manually in 1.5 m slices, ultimate depth for a bench will be 1.5 m. Mining will be restricted up to 

maximum depth of 1.5 m only. The mineral extraction will be done for a period of 225 days in a 

year.  

 

2.8.5 Mining in River Bed 

�x No OB/ waste material will be produced.  

�x No drilling/ blasting are required as the material is loose in nature. 

�x Proper benching of 1.5 m height will be maintained.  

�x Roads will be properly made and sprayed by water for suppression of dust.  

�x Roads in the lease area for the movement of loaded trippers/ trucks will not have slopes 

more than 1 in 20 to 1 in 50.  

�x Extraction activities will start in the blocks from the upstream side to downstream side. 

This will not obstruct the movement of water, if any, during monsoon period in the river 

course.  

�x Approach roads from the various blocks as already described earlier will be merging with 

permanent tar roads on both sides of the river for transportation of the mineral to final 

destinations.  
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Figure 2-6 : Process Flow Chart of Mining of Minerals 

 

2.8.6 Reclamation of Mined out Area 

This mineral will be expected to be replenished naturally during the next rainy season. 

2.8.7 Extent of Mechanization 

No mechanization is required. The Sand, Bajri and Boulders mine is manual open cast. Hence 

disposal of mining machineries are not required. 

2.8.8 Transportation 

Transportation  of Sand,  Bajri and  Boulder  from  the  mine  is  a process  to  deliver mined out 

material to  the  location  where  it  is  going to  be collected. Mined out sand, bajri and  boulder  will  

manually  be  loaded  into  truck  and transported  to  its  destination  where itwill ultimately be 

used.  Sufficient space will be left for loading of trucks.  Excavation of river bed minerals will 

commence  from  the  top  surface of the area and commence towards down removing  the 

removing  the  minerals  manually  in  1.5m slices, ultimate depth of a bench will be 1.5m.  Mining 

will be restricted upto a maximum depth of 1.5 m only. The entire area does not require excavating 

at once.  Per year about 1,32000 Tones (60000.00 Cum) production  of  river  sand,  bajri and 

boulder have been proposed to meet market requirement. 

2.9 WASTE MANAGEMENT 

Not applicable, as the mining activity will not be generating any overburden or waste water.  There 

will be no OB or waste generation as the minor mineral is exposed in the river bed.   

But, at the later stage, if any soil or waste will be obtained during mining, then same will be stored 

with proper protection and will be used for reclamation (plantation).  



Final EIA/EMP Report for Mining of Sand, Bajri and Boulder (Minor Mineral) at Khasra No. 2519 A 
(Area-6.00 Ha.) in Village- Bhaursha, Tehsil & District-Nainital, Uttarakhand by M/s Shri Satyendra 
Kumar Tomar 

Mantec Consultants Pvt. Ltd.  Page 21 

 

2.10 USE OF MINERAL 

The RBM containing sand, bajri & boulders of quartzite mineral is an important material for 

construction.  The RBM will be used in road, bridge and building constructions. 

2.11 UTILITIES AND SITE FACILITIES 

2.11.1 Water Requirement 

Water requirement for human consumption, plantation and dust suppression is 5.00 KLD, which 

shall be met from ground water resource as well as surface water i.e. river water through tanker 

supplier. 

 

Figure 2-7: Water Balance 

2.11.2 Man Power 

Man power will be about 122 persons as per the details given below:- 

Table 2-5: Employment Details 

S. No. Category Numbers 

1. Manager /Foreman 1 

2. Supervisor (skilled) 2 

3. Time Keeper (skilled) 1 

4. Office assistant/ Dispatch Supervisor   1 

5.  Daily wages/ Mining workers (Un skilled) 117 

Total 122 

Source: Mining Plan and Progressive Mine Closure Plan at page no. 24 

2.11.3 Power 

No electrical power shall be required for operations.   

2.11.4 Infrastructure/Site Services 

The workers are mostly locals living in the close proximity of area and will work in shifts during 

day time only thus there is no requirement of major infrastructural facilities at the site.  

2.12 Litigation 

There is no court case against this project. 
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2.13 Summary 

Letter of Intent (LoI) over an area of 6.00 hectares of Mining lease has been granted in favor of Shri 

Satayendra Kumar Tomar by the Industrial Development Section-1, Dehradun, Uttrakhand, vide 

letter No. 799/VII-1/2018/6kh/2018 dated 15.05.2018, for the period of 5 years. The proposed 

production capacity of Sand, Bajri and Boulders is 1,32,000 TPA. The lease area lies on Gaula 

Riverbed. The total mine lease area is 6.00 hectares. The lessee shall be under obligation to carry 

out mining in accordance with all other provisions as applicable under the Mine Act, 1952, Mines 

and Minerals (Development and Regulation) Act, 1957, Indian Explosive Act, 1884, Forest 

(Conservation) Act, 1980 and Environment (Protection Act), 1986 and the rules made there under, 

wild life (Protection) Act 1972, water (Prevention and control of pollution) Act 1974 and Air 

(Prevention and Control of Pollution) Act, 1981. 

This mining project falls under ���ƒ�–�‡�‰�‘�”�›���î���t�ï���ƒ�•���’�‡�”�����������•�‘�–�‹�ˆ�‹�…�ƒ�–�‹�‘�•��and its amendments area is less 

than 25 Ha.  
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CHAPTER-3 :  DESCRIPTION OF THE ENVIRONMENT 

3.1 GENERAL 

The main objectives of describing the environment, which may be potentially affected, are (i) to 

assess present environmental quality and the environmental impacts and (ii) to identify 

environmentally significant factors that could preclude Mine development. This chapter discusses 

about the present scenario of the study area with reference to the prominent environmental 

attributes. The study area covers 10 Km radius of the mine lease area. Baseline data has been 

collected during the Post- Monsoon Season 1st March to 31st May 2019 by M/s Mantec Laboratory 

{NABL Accredited Lab, Certificate No.TC-6440 (in lieu of 1417) (Certificate enclosed as Annexure 

V)in accordance with the Guidelines for EIA issued by the Ministry of Environment Forests and 

Climate Change, Government of India and CPCB, New Delhi. 

The impact identification always commences with the collection of baseline data such as Ambient 

Air Quality, Micro-Meteorology, Ground and Surface Water Quality, Noise levels, Soil Quality, Land 

use pattern, Biological Environment and Socio-economic aspects, Solid and Hazardous waste, Risk 

Assessment, Geology and Hydrology within the study area.  

The baseline information on micro-meteorology, ambient air quality, water quality, noise levels and 

soil quality are largely drawn from the data generated by Mantec Laboratory (NABL Accredited 

Lab). Long term meteorological data recorded at the nearest IMD station, Nainital was also 

collected. Site specific micrometeorological data was recorded by using automatic weather station. 

Apart from these, secondary data have been collected from Census Handbook, Revenue Records, 

Statistical Department, Soil Survey and Landuse Organization, District Industries Centre, Forest 

Department, Central Ground Water Authority, Botanical Survey of India, Zoological Survey of India, 

Geological Survey of India, etc.  

Following environmental attributes has been assessed during baseline study; 

�x Physical environment (Air, Water, Soil and Noise) baseline data. 

�x Relevant  meteorological data, for previous decades from Indian Meteorological  

�x Department (IMD) and primary data. 

�x Land use pattern within core zone and buffer zone (10 Km radious around the core zone) 

based on Survey of India Toposheet map, ground truth and satellite image. 

�x Identification of water bodies, hills, roads etc. within 10 Km radius. 

�x Eco-sensitive places, sanctuaries, biosphere reserves within 10 Km radius. 

�x Religious places / historical monuments and tourist places within 10 Km radius. 

�x Details of fauna and flora within a distance of 10 Km from the project site and information 

about forests, if any. 

�x Demography and Socio-economic based on last available Census data for entire study area. 

�x  Major industries within 10 Km radius. 

�x Study of present environmental protection and mitigation measures in nearby operating 

similar projects, if any 
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3.2 LAND ENVIRONMENT 

The impacts on land environment would be in the form of permanent change in landuse pattern as 

well as direct and indirect impacts on surrounding land due to discharge of wastes on the land and 

unscientific means of disposal. Area statistics of land-use classes has been generated within 10 Km 

radius of mine lease area (Core zone and Buffer zone) and given in Table 3.1. 

3.2.1 Methodology for Baseline Data Generation 

Land  use / Land  cover  map  preparation,  Base  map  creation;  Geometric  and  Radiometric 

correction  of  satellite  image  has  been  processed  using  ERDAS  Imagine  9.2  and  ArcGIS  9.3 

Software.  The methodology used for present LU/LC of study area is shown in Figure 3-1 and is 

detailed below: 

 

Figure 3-1: Methodology Use for Landuse Classification & Mapping 

Methodology Adopted For Thematic Data Extraction From The Satellite Imageries: 

ERDAS  image  processing  software  and  ArcGIS  Software  were  used  for  the  project.  Erdas  9.2 

Image  Processing  Software  was  used  for  digital  processing  of  the  spatial  data.  Digital  image 

processing techniques were applied for the mapping of the land use/land cover classes of the 

provided area from the satellite data. The methodology applied comes under following steps: 

Image Extraction:  

Satellite  imageries  were  obtained  and  a  sub  set  for  the  Area  of  Interest  was  created  through 

ERDAS image processing software. 

Geo-Rectification: 

Geometric  correction  includes  correction  for  geometric  distortions  due  to  sensor,  earth 

geometry  variations  and  conversion  of  the  data  to  real  world  coordinates  (e.g.  Latitude  and 
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Longitude) o�•���–�Š�‡�����ƒ�”�–�Š�ï�•���•�—�”�ˆ�ƒ�…�‡�ä�����Š�‡���•�ƒ�–�‡�Ž�Ž�‹�–�‡���‹�•�ƒ�‰�‡�”�›���™�ƒ�•���‰�‡�‘�•�‡�–�”�‹�…�ƒ�Ž�Ž�›���”�‡�…�–�‹�ˆ�‹�‡�† with reference 

to the geo-referenced toposheets and vector data, 

Image Enhancement: 

Image  enhancement  is  one  of  the  important  image  processing  functions  primarily  done  to 

improve the appearance of the imagery to assist  in visual interpretation and analysis. Various 

options  of  image  enhancement  techniques  were  tried  out  to  get  the  best  image  for  visual 

interpretation.  Histogram  equalized  stretch  enhancement  techniques  was  applied  to  the 

imagery of the study area for better interpretation of different features in the satellite imagery. 

Classification: 

Satellites images are composed of array of grid, each grid have a numeric value that is known as 

digital number. Smallest unit of this grid is known as a pixel that captures reflectance of ground 

features represented in terms of Digital number, which represent a specific land features. Using 

image  classification  technique,  the  satellite  data  is  converted  into  thematic  information  map 

�„�ƒ�•�‡�†���‘�•���–�Š�‡���—�•�‡�”�ï�•���•�•�‘�™�Ž�‡�†�‰�‡���ƒ�„�‘�—�–���–�Š�‡���‰�”�‘�—�•�†���ƒ�”�‡�ƒ�ä 

Hybrid technique has been used i.e. visual interpretation and digital image processing for 

identification of different land use and vegetation cover classes based on spectral signature of 

geographic feature. Spectral signature represents various land use classes. Image interpretation 

keys are developed based on image characteristics like color, tone, size, shape, texture, pattern, 

shadow, association etc.which  enables  interpretation  of  satellite  images  for  ground  feature. 

Training sites are then assigned based on their spectral signature and interpretation elements. 

Land  use/Land  cover  Map  has  been  broadly  classified  into  five  classes  namely  Agriculture, 

Forest  Land,  Built-up  Area,  Water  Bodies  and  Waste  Land  and  all  other  land  uses  have  been 

categorized in others class. Using image classification algorithm land use map is then generated. 

3.2.2 Land Use/ Land Cover Pattern of the Study Area 

The existing land use pattern of the study area based on the latest satellite imagery is given in Table 

3-1 as follows and is shown in Figure 3-2. 

Table 3-1: Land Use Pattern of the Study Area 

S. No Classes Area (sq.km) Area in % 

1 . Agriculture 66.04 19.96  
2 . Settlement 17.93  5.42  
3 . Forest  229.48  69.35  

4 . Water Bodies 14.77  4.46  
5 . Waste Land 2.67  0.81  

Total 330.89 100.00  
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Figure 3-2: Land-Use/Land-Cover Map of the Study Area
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3.2.3 Description of Land Use 

The  study  area  is  prominently  covered  by  forest  land  (69.35%).  Agricultural  land  covers 

19.96% of the study area. The water bodies cover 4.46% while settlements are covering 5.42% of 

the study area. Waste land constitutes about 0.81 % of the study area. 

3.3 SOIL ENVIRONMENT 

���‘�‹�Ž�� �‹�•�� �–�Š�‡�� �Ž�ƒ�”�‰�‡�•�–�� �’�‘�‘�Ž�� �‘�ˆ�� �–�‡�”�”�‡�•�–�”�‹�ƒ�Ž�� �‘�”�‰�ƒ�•�‹�…�� �…�ƒ�”�„�‘�•�ä�� ���‘�‹�Ž�� �•�ƒ�›�� �„�‡�� �†�‡�ˆ�‹�•�‡�†�� �ƒ�•�� �ƒ�� �–�Š�‹�•�� �Ž�ƒ�›�‡�”�� �‘�ˆ�� �‡�ƒ�”�–�Š�ï�•��
crust, which serves as a natural medium for the growth of plants. It is the environmental sieve that  

controls  the  fate  of  contaminants,  and  directs  water  in  the  various  pathways  of  the 

hydrologic cycle. The soil characteristics are mainly classified into three groups which include 

physical, chemical and electrical properties. 

For  studying  soil  quality  of  the  region 6 samples  were  collected  to  assess  the  existing  soil 

conditions in and around the area. The study area has medium sandy loam. 

3.3.1 Methodology of Baseline Data Generation 

The soil survey was carried out to assess the soil characteristics of the area. For studying soil 

quality of the region, 6 samples were collected from 6 different locations in the study area (in and 

around the mine lease area) to assess the existing soil conditions. Distance and direction of soil 

sampling station from the mine site have been given below in Table 3-2. 

Table 3-2: Details of Soil monitoring Locations 

S. No. Code Location Name Distance (km) Direction 

1.  S1 Mine Site -- -- 

2.  S2 Gumalagaon 1.0 S 

3.  S3 Rausil 1.5 W 

4.  S4 Bhuvasa 0.7 E 

5.  S5 Khamari 2.7 SE 

6.  S6 Kathgodam 5.7 W 

The  samples  were  collected  by  driving  an  auger  into  the  soil  up  to  the  depth  of  90cm.  The 

present  study  on  the  soil  quality  establishes  the  baseline  characteristics  and  identifies  the 

incremental  concentrations  if any,  due  to  the  proposed  project.  The objective of the sampling 

is:- 

�x  To determine the baseline soil characteristics of the study area; 

�x To determine the impact of proposed activity on soil characteristics and; 

�x To determine the impact on soil more importantly agriculture production point of view. 

The soil samples were collected from three different depths viz. 30cm, 60cm and 90cm. The 

samples were then packed in polythene plastic bags and sealed. The  samples  from  three different  

depths  are  homogenized  and  are  then  analysed.  

Map showing monitoring locations of Soil samples for physico-chemical analysis of soil is shown 

below in Figure 3-3. 
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Figure 3-3: Soil Monitoring Location Map 
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Table 3-3: Soil Quality Analysis Results 

  
  

  
  

  
Location   

Location 1 Location 2 Location 3 Location 4 Location 5 Location 6 

Near Mine 
Site  

Gumalagaon Rausil Bhuvasa Khamari Kathgodam 

Sr. No. Parameters Units  Value Value Value Value Value Value 

1 pH - 8.12 8.18 7.56 8.45 6.78 6.65 

2 Bulk Density gm/cm3 1.2 1.45 1.4 1.12 1.41 1.22 

3 Conductivity  micro mhos/cm 201 188 145 166 195 184 

4 Moisture  % 6.6 8.8 7.24 5.84 6.55 6.4 

5 Texture - Sandy 
Loam 

Sandy Loam Sandy 
Loam 

Sandy Loam Sandy 
Loam 

Sandy Loam 

6 Sand  % 70 64 68 66 60 62 

7 Clay % 9 12 6 10 11 12 

8 Silt % 21 24 26 24 29 26 

9 Sodium  mg/100gm 2 1.82 2.88 1.96 1.25 1.84 

10 Potassium mg/100gm 8.6 9.3 8.8 9.7 10 9.4 

11 CEC meq/100gm 7.06 8.1 5.32 6.84 8.14 6.24 

12 Nitrogen  mg/100gm 25.6 21 23.2 18.4 26.4 22.5 

13 Phosphorous  mg/100gm 0.65 0.75 0.66 0.83 0.98 0.84 

14 Organic Matter % 1.28 1.05 1.16 0.92 1.32 1.12 

15 Calcium  meq /100gm 1.44 0.68 0.12 1.47 2 1.84 

16 Magnesium  meq /100gm 3.4 3.8 4.8 2.4 6.2 5.2 

17 SAR meq /100gm 0.55 0.52 0.79 0.61 0.26 0.52 

18 WHC % 23.2 21.4 25.6 23.6 24.8 22.6 

 
3.3.2 Interpretation of Results 

Monitoring data shows that the texture of soil at alllocations is Sandy Loam. The monitoring sites have sand ranging from 60% to 70% in soil 

samples. Silt content varies from 21% to 29%, while Clay content varies from 6% to 12% in the soil samples. 
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�x The data shows that value of pH ranges from 6.65-8.45. 

�x Near mine site shows maximum conductivity of 201µmhos/cm, Rausil village shows 

minimum conductivity of 145 µmhos/cm.  

�x Values of CEC ranges  from 5.32 meq/100g  as lowest at Rausil village and 8.14 meq/100gas 

maximum at Khamari village.  

�x Magnesium values ranges from 2.4 meq/100g as lowest at  Bhuvasa  and 6.2 meq/100g as 

highest at Khamari village.  

�x The  average  concentration  of  Nitrogen,  Phosphorus  and  Potassium  in  the  soil  samples  

varies from 18.4 to 26.4 mg/100gm, 0.65 to 0.98 mg/100gm and 8.6 to 10.0 mg/100gm. 

 

3.4 WATER ENVIRONMENT 

3.4.1 Methodology Adopted for Selection of Sampling Station 

The sampling was done both for surface water and underground water. The samples were taken 

from the identified monitoring locations within the 10 Km radius of the study area. Total of 8 

samples were taken (6 for ground water and 2 for surface water). The water quality sampling 

locations are described in Table 3-3andshown in Figure 3-4. 

Table 3-4: Water Sampling Stations 

S. No. Code Location Distance (Km) Direction 

1.  GW1 Mine Site -- -- 

2.  GW2 Gumalagaon 1.0 S 

3.  GW3 Rausil 1.5 W 

4.  GW4 Bhuvasa 0.7 E 

5.  GW5 Khamari 2.7 SE 

6.  GW6 Kathgodam 5.7 W 

7.  SW1 Up Stream Gaula River 0.1 NW 

8.  SW2 Down Stream Gaula 

River 

0.1 S 
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Figure 3-4: Key Plan of Water Sampling Stations 
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Table 3-5: Water Analysis Results 

Ground water Analysis 

SL. No. 
Parameter 

  
Location Mine Site Gumalagaon Rausil Bhuvasa Khamari Kathgodam 

Units              
1. Colour Hazen Units <5 <5 <5 <5 <5 <5 
2. Odour - Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 
3. Taste - Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 
5. Turbidity NTU 3.5 4.3 3.7 4.1 3.6 3.3 
4. pH - 7.32 7.56 7.64 7.45 7.52 7.61 
6. Temperature °C 25 25 25 25 25 25 
7. Conductivity µmhos/cm 612 607 596 623 632 625 
8. Alkalinity as CaCO3 mg/l 162 140 148 168 172 176 

10. Total Dissolved Solids mg/l 394 392 385 405 411 407 
11. Total Hardness as CaCO3 mg/l 244 234 240 232 228 226 
12. Calcium as Ca mg/l 56.8 55.2 58.4 53.6 54.4 56 
13. Magnesium as Mg mg/l 24.8 23.3 22.8 23.8 22.4 20.9 
14. Chloride as Cl mg/l 75 94 86 82 78 73 
15. Dissolved Phosphate as P mg/l 0.01 0.01 0.02 0.02 0.01 0.02 
16. Nitrate as NO3 mg/l 6.4 4.8 5.5 5.7 6.3 5.9 
17 Sulphate as SO4 mg/l 25.7 21.5 19.4 23.4 22.6 20.7 
19 Phenolic Compound mg/l <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
20 Copper as Cu mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
21 Fluoride as F mg/l 0.64 0.72 0.67 0.59 0.61 0.75 
24 Mercury as Hg mg/l <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
25 Lead as Pb mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
26 Zinc as Zn mg/l 0.42 0.44 0.39 0.38 0.45 0.4 
27 Chromium as Cr+6 mg/l <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
29 Manganese as Mn mg/l <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
30 Boron as B mg/l ND ND ND ND ND ND 
32 Iron as Fe mg/l 0.11 0.12 0.09 0.16 0.14 0.13 
33 Sodium as Na mg/l 8 17 11 15 18 16 
35 Potassium as K mg/l 2 2 2 2 2 2 
36 Total Coliform MPN/100ml Absent Absent Absent Absent Absent Absent 
38 Fecal Coliform MPN/100ml Absent Absent Absent Absent Absent Absent 
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Surface water Analysis 

SL. No. 
River Bed Mining Project Haldwani - Nainital  

Parameters 

  

Location Up Stream of Gaula 
River 

Down Stream of 
Gaula River  

Units of 
Measurements 

    

1 Colour Hazen Units <5 <5 
2 Odour - Unobjectionable Agreeable 

3 Taste - Not Done* Agreeable 

5 Turbidity NTU 3.1 3.6 

4 pH - 6.92 7.39 

6 Temperature °C 25 25 

7 Conductivity µmhos/cm 512 486 

8 Alkalinity as CaCO3 mg/l 82 90 

10 Total Dissolved Solids mg/l 334 318 

11 Total Hardness as CaCO3 mg/l 188 194 

12  Calcium as CaCO3 mg/l 112 114 

13  Magnesium as CaCO3 mg/l 76 80 

14 Chloride as Cl mg/l 115 106 

15  Phosphate as PO4 mg/l 0.04 0.05 

16 Nitrate as NO3 mg/l 5.1 4.9 

17 Sulphate as SO4 mg/l 16.8 13.5 

19 Phenolic Compound mg/l <0.001 <0.001 

20 Copper as Cu mg/l <0.01 <0.01 

21 Fluoride as F mg/l 0.56 0.58 

24 Mercury as Hg mg/l <0.001 <0.001 

25 Lead as Pb mg/l <0.01 <0.01 

26 Zinc as Zn mg/l 0.35 0.46 

27 Chromium as Cr mg/l <0.05 <0.05 

29 Manganese as Mn mg/l <0.02 <0.02 

30 Boron as B mg/l 0.41 ND 

32 Iron as Fe mg/l 0.06 0.08 

33 Sodium as Na mg/l 19 11 

35 Potassium as K mg/l 2 2 

36 Dissolved Oxygen mg/l 5.5 6.1 

38 BOD mg/l 5.1 4.5 

39 COD mg/l 16 8 

41 Total Coliform MPN/100ml 360 172 

42 Faecal Coliform MPN/100ml 245 116 

 
3.4.2 INTERPRETATION 

Analysis results of Ground water reveal the following; 

�x pH varies from to 7.32 to 7.64 
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�x Total Hardness varies from 226.00 to 244.00 mg/L. 

�x Total Dissolved Solids varies from 385.00 to 411.00 mg/L. 

�x Fluoride varies from 0.63 to 0.75 mg/L 

�x Chloride varies from 73.00 to 94.00 mg/L 

Analysis results of Surface water reveal the following; 

�x pH varies from to 6.92 to 7.39 

�x Total Hardness varies from 188.00 to 194.00 mg/L. 

�x Total Dissolved Solids varies from 318.00 to 334.00 mg/L. 

�x Fluoride varies from 0.56 to 0.58 mg/L 

�x Chloride varies from 106 to 115 mg/L 

�x COD varies from 8.00 to 16.00 mg/L 

�x BOD varies from 4.5 to 5.1mg/L 

 

A review of the above chemical analysis reveals that there is some variation in chemical composition of 

water tapped from different sources but the ground water from all sources remains suitable for drinking 

purposes as all the constituents are within the limits prescribed for drinking water standards 

promulgated by Indian Standards (IS: 10500).  

 

3.5 METEOROLOGY 

Meteorology plays a vital role in affecting the dispersion of pollutants, once it discharged into the 

atmosphere cannot be controlled. Since meteorological factors show wide fluctuations with time, 

meaningful interpretation can be drawn only from long-term reliable data. Such data source is the India 

Meteorological Department (IMD), which maintains a network of meteorological stations at several 

important locations. The nearest IMD station is Nainital. The Meteorological parameters viz. temperature, 

humidity, rainfall, wind speed, and wind direction, etc. are obtained from the IMD Nainital. 

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

1st M arch 2019 to 31st May, 2019. The nearest IMD station is taken at Nainital. 

�������ƒ�š�‹�•�—�•�����‡�•�’�‡�”�ƒ�–�—�”�‡���ã���u�u�¹�����������ƒ�š�ä�� 

�������‹�•�‹�•�—�•�����‡�•�’�‡�”�ƒ�–�—�”�‡���ã���x�¹���������‹�•�ä�� 

�������‡�Ž�ƒ�–�‹�˜�‡���Š�—�•�‹�†�‹�–�›����������������������: 42 ��78 % (Max.) 

�������‹�•�†���•�’�‡�‡�†����������������������������������     : 2 Km/hr(Max.) 

Table 3-6 : Meteorological Condition of the Study Area 

Districts Month Temp. (°C) Humidity (%) Average WS 

(km/h) 

Rainfall  

(mm) Min  Max 

Nainital March 12 23 47 7.8 65.7 

April 18 29 35 8.9 91 

May 21 33 25 10.8 46 
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3.5.1 Wind Speed / Wind Rose Diagram 

Wind speed and wind direction data recorded during the study period is useful in identifying the 

influence of meteorology on the air quality of the area. Based on the collected meteorological data, 

relative percentage frequencies of different wind directions are calculated and plotted as wind roses of 

Sixteen directions viz., N, NNE, NE, ENE, E, ESE, SE, SSE, S, SSW, SW, WSW, W, WNW, NW and NNW for 24 

hours duration respectively. Maximum and minimum temperatures including percentage relative 

humidity were recorded simultaneously. The average wind speed recorded was 2.84 m/s. wind rose 

diagram from the monitored data shows that the predominant wind direction during the study period 

was mainly from west of north-west (WNW) to east of south-east (ESE) to. The meteorological condition 

of the study area has been tabulated in Table 3-5. The Wind rose diagram has been shown in Figure 3.5. 

 

Figure 3-5: Wind Rose Diagram of Study Area 
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3.6 AMBIENT AIR QUALITY 

The ambient air quality with respect to the study area of 10 Km radius around the lease area forms the 

baseline information. The various sources of air pollution in the region are dust rising from unpaved 

roads, domestic fuel burning, vehicular traffic, agricultural activities etc. The prime objective of baseline 

air quality monitoring is to assess existing air quality of the area. This will also be useful in assessing the 

conformity to standards of the ambient air quality during the operations. 

3.6.1 Selection of Sampling Station 

The baseline status of the ambient air quality has been assessed through scientifically designed Ambient 

Air Quality Network. The design of monitoring network in the air quality surveillance program has been 

based on the following considerations:  

a) Representation of Mine leases area.  

b) Representation of the down wind direction and cross-sectional distribution.  

c) Representation of residential areas.  

d) Representation of regional background levels.  

e) Representation of sensitive receptor.  

f) Meteorological conditions (predominant wind direction and wind speed.  

g) Topography of the study area.  

Keeping in view above mentioned points, 06 nos. of Ambient Air Quality Monitoring Stations were 

established with in the study area. The sampling locations and their distances are shown in Table 3-6and 

in Figure 3-10.Villages/locations have been selected in downwind direction as well as in the upwind 

direction for AAQ monitoring from the proposed activity site. 

Table 3-7: Ambient Air Quality Monitoring Sampling Stations 

S. No. Code Location  Distance (in Km) Direction 
1. A1 Mine Site -- -- 
2. A2 Gumalagaon 1.0 S 
3. A3 Rausil 1.5 W 
4. A4 Bhuvasa 0.7 E 
5. A5 Khamari 2.7 SE 
6. A6 Kathgodam 5.7 W 

 
3.6.2 Baseline Data 

Ambient air monitoring at 06 locations were carried out on during 1st March 2019 to 31st May 2019, in 

the study area to assess the ambient air quality at the source. Major air pollutants viz., Particulate Matter 

(PM10), Sulphur Dioxide (SO2), Nitrogen Dioxide (NO2), representing the basic air quality in the region 

were identified for Ambient Air Quality Monitoring (AAQM). The ambient air quality results are given in 

Table 3-8 for each location. 

3.6.3 Sampling process and Analytical Techniques and Instruments Used for Sampling process 

The various instruments used and technique adopted for sampling is given in table below:- 
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Table 3-8: Testing Procedure Used for Determining Various Air Quality Parameters 

Parameter Testing procedure 
PM10 �
�”�ƒ�˜�‹�•�‡�–�”�‹�…�� ���‡�–�Š�‘�†�� �„�›�� �—�•�‹�•�‰�� ���‡�’�ƒ�‹�”�ƒ�„�Ž�‡�� �’�ƒ�”�–�‹�…�—�Ž�ƒ�–�‡�� �•�ƒ�–�–�‡�”�� �•�ƒ�•�’�Ž�‡�”�� �ò���‡�’�ƒ�‹�”�ƒ�„�Ž�‡��

���—�•�–�����ƒ�•�’�Ž�‡�”�ó������������ 

PM2.5 Cyclonic Method by using Fine particulate sampler. 
NO2 Absorption in diluted 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 Sodium Tetra Chloromercurate followed by Colorimetric estimation 
using P-Rosaniline hydrochloride and Formaldehyde (IS: 5182 Part �� II, 2001). 

 

Table 3-9: Ambient Air Quality Monitoring Results 

Station Description PM10    

(µg/m3) 

PM2.5 

(µg/m3) 

SO2  

(µg/m3) 

NO2 

(µg/m3) 

AQ1 Max 80 42 15 22 

Min 64 31 7 14 

Avg 72.5396 36.625 10.7083 17.9583 

98 percentile 80 42 14.54 22 

AQ2 Max 79 45 14 23 

Min 62 30 7 14 

Avg 70.2083 36.5875 10.5 18.4167 

98 percentile 79 44.54 14 22.54 

AQ3 Max 80 44 14 24 

Min 60.8 31 6 14 

Avg 71.3459 37.875 10.5417 19.375 

98 percentile 80 44 14 24 

AQ4 Max 80 44 13 23 

Min 61 31 7 14 

Avg 71.2083 38.2917 9.875 18.0833 

98 percentile 79.54 43.54 13 22.54 

AQ5 Max 82 43 17 24 

Min 61 30 7 15 

Avg 71.125 36.9583 11.0833 19.2083 

98 percentile 81.08 42.54 16.08 24 

AQ6 Max 82 43 17 24 

Min 61 30 7 15 

Avg 71.125 36.9583 11.0833 19.2083 

98 percentile 81.08 42.54 16.08 24 
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3.6.4 Interpretation of Results 

Ambient Air Quality Monitoring reveals that the minimum and maximum concentrations of SO2 were 

found to be 6.0 µg/ m3 and 15.0 µg/ m3 respectively. The minimum and maximum concentrations of NO2 

were found to be 14.0 µg/ m3 and 24.0 µg/ m3 respectively. The prescribed CPCB limit of SO2 and NO2 is 

80 µg/m3 for residential and rural areas has never surpassed at any monitoring station. The minimum & 

maximum concentrations of PM10 for all the 6 AAQM stations were found to 60.8µg/m3 and 82.0 µg/m3 

respectively and minimum and maximum concentrations of PM2.5 for all the 6 AAQM stations were found 

to be 30.0 µg/m3 and 45.0 µg/m3 respectively. From the above study and discussions, it can be concluded 

that air quality of the area is good as the levels are well within the prescribed limits as prescribed by 

CPCB. 

 

Figure 3-6: PM10 Concentration in µg/m3 

 
Figure 3-7:PM2.5 Concentration in µg/m3 
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Figure 3-8: SO2 Concentration in µg/m3 

 

 

Figure 3-9: NO2 Concentration in µg/m3 
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Figure 3-10: Key plan of Air Monitoring Stations
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3.7 NOISE ENVIRONMENT 

Noise in general we can say that the sound, which is composed of many frequency components of various 

loudness distributed over the audible frequency range. Various noise scales have been introduced to 

describe, in a single number, the response of an average human being to a complex sound made up 

various frequencies at different loudness levels. The most common and heavily favored of those scales is 

the A weighted decibel (dBA). This is more suitable for audible range of 20 to 20,000 Hertz. The scale has 

been designed to weigh various components of noise according to the response of a human ear. The main 

objective of the noise level monitoring is to assess the background noise levels in different zones viz., 

industrial, commercial, residential and silence zones within the study area. Noise levels were measured in 

residential areas, bus stands and other settlements located within 10Km radius around the site. 

 

3.7.1 Noise Analysis within the Study Area 

The noise analysis within the study area was recorded using 4012 Maxtech sound level meter. The 

instrument was calibrated with a Standard Acoustic calibrator before using in the field. The 

measurements were carried out continuously for the 24-hour period to obtain hourly equivalent sound 

pressure level, per hour Leq. from these values, day and night time as well as 24 hours Leq values were 

also calculated. The Leq. value is the equivalent continuous sound level, which is equivalent to the same 

sound energy as the fluctuating sound measured in the same period. 

 

3.7.2 Methodology adopted for Selection of Sampling Station 

Noise levels are more annoying in the night time particularly in the residential areas. The environmental 

impact of noise can have several effects varying from annoyance to hearing loss depending on loudness of 

noise levels. The monitoring for noise levels were done in 6 locations keeping considering the population 

and traffic of the area. The locations are depicted in Table 3.9and levels recorded stated in Table 3.10. 

Table 3-10: Noise Monitoring Sampling Stations 

S. No. Code Location  Distance (in Km) Direction 

1. A1 Mine Site -- -- 
2. A2 Gumalagaon 1.0 S 
3. A3 Rausil 1.5 W 
4. A4 Bhuvasa 0.7 E 
5. A5 Khamari 2.7 SE 
6. A6 Kathgodam 5.7 W 
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