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CHAPTER 1. Introduction

1.1. Preamble
The middle course of a mountainous river presents a less steep bed slope and is
characterised by landform features like river cliffs and river beaches. It is in this course, the
river begins to meander and the valley sides are less steep. The rock material, which are
eroded due to hydraulic and abrasive action of flow water with large velocities, are attrition
and transported in the upper reach of a river, are deposed as fluvial deposit in the upper
reach of the middle course. The composition and structure of the alluvium differ substantially
based on the hydraulic regime of flow, the discharge, the relief, the drainage system and the
rock composition of riverbed and banks. In mountain rivers the alluvium predominantly
comprises of boulder, cobbles, pebbles and fine drained soil consisting of mud, silt and sand
and is more often than not deposited on the inside bends (convex banks), where the water

flows more slowly and has less power to transport the bed/sedimentary load.

Rivers and streams by far have been the most lucrative and attractive source for extracting
large volume of building materials such as boulders, stone, pebbles, sand and gravel for a
variety of construction activities. Following are some advantages of using river sediments as
compared to the crushing of rock-mass from rock-in-situ quarries.

1 Due to attrition, the material is already granulated and rounded, well sorted and generally
clean

1 Sediments can easily be collected / extracted by digging less deep pits in active channel
or dry river beds of upper terraces

1 Invariably free from weak materials and interstitial loose / fine material.

1 Not far from cities or market as the civilization has developed near the bank of rivers

1 Require comparatively less processing.

1 Natural replenishment takes place annually due to transportation of sediments from upper
course/reaches during high stage of river, which is achieved a number of times during
monsoon

1.2. Purpose of the Report

Mining activities invariably affect the existing environmental equilibrium of the site with both
adverse and beneficial effects. Exploitation of mineral deposits, occurring in specific sites,
does not leave any choice but to adoption of eco-friendly mining methods compatible with
project economics. For sustainable maintenance of environmental commensuration with the
mining and related operation, it is imperative to conduct studies on the baseline status of

existing environmental attributes and assess the impact on these due to proposed activities,

EQMS INDIA PVT. LTD. 6
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1.3.

1.4.
1.4.1.

which would assist in formulating well-addressed management plans for sustainable mineral

extraction within life of mine.

The main purpose of the report is to establish the baseline environmental attributes in terms
of scoping clearance issued by the SEAC, Himachal Pradesh, vide meeting held on
1.1.2013, and predict identify the impacts for preparing eco-friendly management plan.

Identification of Project & Project Proponent
Stone/Sand/Bajri mining lease, measuring 5.1288 hectares (ha.), is a captive mine of
BVPCL, located on Rana Khad and is in Kh. No. 1212/1 and 1215/1, Machbhial, Patwari Circle
Balh, Joginder Nagar, Mandi, Himachal Pradesh. Himachal Pradesh Jal Vidyut Vikas Nigam

Limited executed the original lease deed on 12.05.2008 (Annexure-l).

The Beas Valley Power Corporation Limited has been formed for execution of the works of
UHL Stage Ill HEP (100 MW) which originally was envisaged for utilisation of the tail water of
Uhl stage-1 (Shanan) and Uhl stage-Il with installed capacity 70 mw. Later more surveys were
conducted to enhance the installed capacity of the project to 100 mw by adding the water of
Neri and Rana rivulets after desilting. The water would be carried through hydel channels to

the Bagla reservoir to meet the peak-load demand during the lean season.

The water would further be carried to the tunnel intake through a 398 metre-long aqueduct
over the Rana Khad and then through a 8.27 km-long tunnel to a 36.50 metre high surge
shaft. Three generators of 33.33 MW each would be installed at the powerhouse near
Chullah.

For meeting a part of the huge demand of construction material, like coarse aggregate (3.62
lac cum) and fine aggregate (1.81 lac cum) required in concrete works of various
components of the project, the natural available materials in shoal deposits of Rana Khad at
riverbed quarry site at Balh was found suitable from techno-economic consideration for works
like trench weir, W.C.S. Rana Intake to reservoir, W.C.S. Intake to reservoir, Desilting tank,
Khudder storage reservoir and part of HRT. Apart from this, the quarry site was also used for
obtaining stone aggregate material during the construction of UHL stage i Il project (Bassi
Power house (60 MW)). Therefore, the project proponent has sought the lease of the land for

mining of stone/sand/bajri from this quarry site for consumptive use in their project.

Brief description of nature, size and location of the project

Brief description nature and size of the project
The project has been proposed for an annual production of 45000 metric tonne of
stone/sand/bajri by open cast manual extraction method in riverbed. The lease area (5.1288

ha) is forestland for diversion of which permission has already been accorded vide MoEF

EQMS INDIA PVT. LTD. 7
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1.4.2.

1.4.3.

letter no. 9-HPC410/2005-CHA/10458 Dated 2-11-2007 (Annexure Il). The estimated net
geological reserves have been assessed as 115398 metric tonne of stone/sand/bajri, out of
which 86625 metric tonne are mineable. The project has no other interlinked project. The
working cum Environment Management Plan as warranted under Section 21(2-A) 4 (Il & IlI)
has been prepared by the qualified person, registered with the Geological Wing of
Department of Industries, Himachal Pradesh and the same has been approved by the
competent Authority, authorised for approval of mining plans under 22(4A) of Mineral
Concession Rules, 1960.

The project acti vit y(ActiviyllIAsS Miningdoé Minerals) bezayse rthe
lease area is more than 5ha but less than 50 ha and does not attract General Condition of

the Environmental Clearance notification 2006, as amended from time to time.

Location and Approach to the project
The mine lease area falls in Kh. No. 1212/1 and 1215/1, Machhial, Patwari Circle Balh,
Joginder Nagar, Mandi, Himachal Pradesh. It is located at about 8 km South of Joginder
Nagar, on Rana Khad approachable from SH-19. Geographical location of mine lease area is
covered under Survey of India Toposheet No. 53A/13. Location Map of project site is

enclosed as Figure 1.1. The pictorial view of the mine site is shown in Figure 1.4.

Status of Litigation against project
There are no litigations/court cases pending against the project as informed by the project

proponent.

EQMS INDIA PVT. LTD. 8
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1.5 Salient Features of the Project

The salient features of the project are given in Table 1.1,

Table 1.1 : Salient Features of the Project

Project name Stone/ Sand/ Bajri Mine

Location of mine Kh. No. 1212/1 and 1215/1, Balh, Patwar
Circle Balh, Jawder Nagar, Mandiimachal
Pradesh

Latitude 319563 ¢ 103195689% b

Longitude 76°470.24 9 WRA0.& 9

Topo sheet number 53A/13

Land use Forest land

Minerals of mine Stone/Sand/Bajri

Total geological reserves 115398 metridonnes

Totalmineable reserves 86625 metridonnes

Life of mine Continuous due to annual replenishment

Proposed annual production of mine| 45000metric tonnes(maximum)

Method of mining Opencast Manual

No of working days in a year 270

Water demand 1.5 KLD

Souces of water DWS of IPH and Rana Khad

Man power 45

Nearest railway station Joginder Nagar (8 km)

Nearest state  highway/nationg SH 19 / NH154

highway

Nearest Forests Banon PF (NW, 2km) and Siyuri PF (N
2.5km)

Nearest air port Gaggal (68 km)

Seismic zone ZonelV (As per 1893:2002)

1.6. Need for the project and its importance to the country or region

For meeting the huge demand of construction, material like coarse and fine aggregate
require in concrete works of various head reach components of the project, the natural
available materials in shoal deposits of Rana Khad at riverbed quarry site at Balh was found

suitable from techno-economic consideration.

Considering the huge growth of peak electricity demand and anticipated increase in the
generating capacity based on new projects proposed and/or under construction /
consideration during 11th and 12th Five Year Plans, it is evident that there is a dire need to
provide additional power to the Northern Grid to meet the increasing demand of power. New

schemes have to be taken-up immediately and implemented to derive timely benefits. The

EQMS INDIA PVT. LTD. 12
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most important source of power development in the Northern region is hydroelectric power

located in Himachal Pradesh, Uttarakhand and Jammu & Kashmir.

The need for the UHL Stage Il HEP, installed capacity 100 MW, in the Beas Basin, has
therefore, been considered in context of power shortage in the Northern region in general
and in the country as whole. The mining project shall provide direct employment to about 45

laborers. Additional jobs would be created by way of transportation.

1.7. Policy, Legal and Administrative Framework
The emerging environmental scenario calls for requisite attention on conservation and proper
use of natural resources and development without destruction. The environmental
consideration in any development process has become a necessity for achieving sustainable
developmental. To achieve these goals, the Ministry of Environment & Forests, Govt. of
India, has enacted various acts, legislations, guidelines and standards from time to time. The
principal environmental regulatory agency in India is the Ministry of Environment & Forests,
New Delhi. MoEF formulates environmental policies and accords environmental clearances

for different projects. The important environmental legislations in India are given in Table

1.2.
Table 1.2 : Key Environmental Legislations
Name Scope and Objective Key Areas Operational
Agencies/Key
Player

Water (Prevention To provide for the | Control sewage and | Central and State
and Control of prevention and control of | industrial effluent | Pollution Control
Pollution) Act, 1974, | water  pollution and | discharges Boards

1988 enhancing the quality of

water

Air (Preventionand | To provide for the | Controls emission of air | Central and State
Control of Pollution) | prevention and control of | pollutants Pollution Control
Act, 1981, 1987 air pollution Board

Noise Pollution Noise pollution control Control of noise pollution | Central and State
(Regulation & in residential, commercial, | Pollution Control
Control) Rule 2000 industrial and silent zones | Board

EQMS INDIA PVT. LTD. 13
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Name Scope and Objective Key Areas Operational
Agencies/Key
Player
Forest To consolidate | Regulates  access to | State Government
(Conservation) Act, | acquisition of common | natural resources, state | and Central
1980, 1988 property such as forest, | has a monopoly right over | Government
halt | ndi alland, categories forests,
deforestation and | restriction on de-
resulting environmental | reservation and using
degradation forest  for non-forest
purpose
Wildlife (Protection) | To protect wildlife Creates protected areas | Wildlife Advisory
Act, 1972, 1993 (national parks / | Boards, Central Zoo

sanctuaries) categories of

Authorities

wildlife which are

protected
Ancient Monuments | To  protect  ancient | Conservation of cultural | Archaeological
and Archaeological | monuments of national | and historical remains | Survey of India

sites & Remains | heritage / importance found in India
Act, 1958
Hazardous Wastes | Health and safety Assessment of hazardous | Central and State
(Management and materials and | Pollution Control
Handling) Rules, management Board
1989
Biological Diversity | Biodiversity Disclosure of species | MoEF, New Delhi and
Act, 2002 conservation survey or collection | State Forest
activities to the National | Departments
Biodiversity Authority
International Control and reduction of | International Govt. of India
Environmental greenhouse gases environmental issues such
(regulation in which as emission of
India is a signatory) greenhouse gases
Environment To provide for the | An umbrella legislation, | Central government
(Protection) Act, | protection and | supplements pollution | nodal agency, MoEF
1986 improvement of | laws can delegate to state
environment departments of
environment
National Policy on R | Resettlement and | Social issues Central and State
& R, 2007 rehabilitation of project Government

affected people

EIA Notification 14t

Environment Impact

Environmental Protection

Project Development,

Sep 2006 and Assessment State and Central
amendment 15t Dec Government
2009
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As per MoEF notification, dated 14th September 2006 and its amendment dated 1st

December 2009, construction of a new project or activities or the expansion or modernization

of existing projects or activities listed in the schedule to the notification shall be undertaken in

any part of India only after the prior environmental clearance from the Central Government in

the Ministry of Environment and Forests, New Delhi for matters falingpunder Category 6
the schedule and at state level the State Environment Impact Assessment Authority (SEIAA)

for matters falling under Qletlaeegdoly gonstduBd byithe t he s
Central Government under sub-section (3) of section 3 of the said act.

In the present case, the riverbed mining of Stone/Sand/Bajri in lease area of 5.1228 ha
relates to mining of minerals (non-coal) project falling under project category with threshold

Il i mit i Bo, and as such, the scoping clearance we

1.8. Scoping Of the Project
In consonance with the provision, under section-6 of the MoEF notification, dated 14th
September 2006, the project proponent has moved an application, to the SEIAA, H.P., in the
prescribed Form-I duly filled along a copy of the PFR of the project. The first step, required in
the environment <c¢learance process is 06Scopingb
comprehensive Terms of Reference (TOR) addressing all relevant environment concerns for
the preparation of an Environmental Impact Assessment (EIA) Report in respect of the

project for which prior environment clearance is being sought.

After going through the various aspects of the river bed mining at the proposed site and the
related documents like Form i | and the PFR, the SEAC, H.P. in its 22" meeting held on
1.1.2013 set out the scoping clearance and issued ToR proposed for environmental impact
assessment studies and preparation of environmental management plan for River bed mining

and for submission of report after Public Hearing.

1.9. Environmental Framework of the State

The specific laws and policies that are formulated by the state government for achieving

certain level of sustainability in the human actions are mentioned in Table-1.3.

Table 1.3 : Environmental Framework of State Government

Sl. Legislation / Policy Objective
No.
1. | The Himachal Pradesh minor | Relating application for mining lease,
minerals (concession) revised rules, | its  procedures authorities and
1971 application forms
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Draft EIA/EMP report of Stone/Sand/Bajri Mine, (With ML Area of 5.1288 Ha)
Kh. No. 1212/1 and 1215/1, Balh, Patwar Circle Balh,
Joginder Nagar, Mandi, Himachal Pradesh

1.9.1.

1.9.2.

1.9.3.

2. | State Environmental Policy, 2005 Sustainable development of the state
3. | State Water Policy, 2003 To protect and conserve water
resources
4. | State Forest Policy, 1980 Protection and prevention of forest
and wildlife
5. | Himachal Pradesh Land | Control on the private forests with ten
Preservation Act, 1978 years felling cycle

The Himachal Pradesh minor minerals (concession) revised rules, 1971
The rules inter alia provide for procedure for application for quarrying of minor minerals, grant
of mining lease, restriction on grant of mining lease, various mandatory registers of mining
lease, royalties in respect of mining leases, besides conditions applicable on mining lease,
the rights of lessee and the rights and power of the government. In addition the procedure for
grant of mineral concessions in respect of minor minerals in respect of the land in which

minor minerals vest in a person other than the government are contained in Chapter 3.

State Environmental Policy
The Himachal is the first state to have its own State Environmental Policy, which came in to
existence in 2005 prior to the July 2006 National Environmental policy. By formulating this
policy, the Government of HP expresses its resolve to conserve and enhance the
environment and follow a policy of sustainable development. This cannot be achieved without
a wholehearted cooperation of all departments (that includes project proponent also),
institutions, local bodies and the people at large. The project proponent, therefore, need to
plan and implement the hydro-electric project in such a manner that incorporates all
environmental safeguard measures, national policies, rules, codes and regulations and
above all international best practices for environmental management for the implementation

of Infrastructure projects.

State Water Policy
Both State and National water polices give highest priority for safe drinking water. Any impact
on these resources of the common people is to be seen very seriously. Prior to demolishing
or destruction of such structures, the project will have to provide alternative drinking water
resources to the people. This new provision need to be monitored for the whole construction
period to verify its adequacy in terms of quantity, quality and distance from the dwelling units.
Since some underground drinking water sources of the people like Hand pumps, spring water
sources may be affected by the construction activities, this policy is directly relevant to the

project.
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1.10. Himachal Pradesh State Forest Policy
In 1980, the State Government has enunciated its own Forest Policy within the framework of
National Forest Policy. This was to meet the peculiar forest situation in the State. The policy
guidelines contained are said to be still valid and cover almost all aspects of forestry in the
State. Since forest and related issues are one of the few most important issues of the project,

implementation Forest policy is directly relevant.

1.11. HP State Pollution Control Board (HPSPCB)
The State Pollution Control Board (SPCB) plays a major role in environmental management
at the State level, particularly with regard to air and water issues. Agency is also acting as a
facilitator for Central and State environmental clearance process. The main functions are to:-

Plan and execute state-level air and water initiatives;

Advise State Government on air, water and industry issues;

Establish emission standards based on National minimum standards;

Issue consent orders (permits) for industrial air and water discharges;

|l ssue fiNo Objection Certificateso for
Publish statistics and disseminate information; and

Take legal action against defaulters.

Conducting of public hearing as per Paragraph -7, Stage-3 of MOEF Notification 2006.

"industr

D D D D D D D

1.12. Public Hearing
On completion and Submission of Draft EIA/EMP report and in consonance with the EIA
notification 14" September 2006, vide section 7(i) related to public consultation, the Himachal
Pradesh State Pollution Control Board shall be requested by the project proponent to

conduct the Public Hearing.

1.13. Compliance of ToR
The compliance of the ToR set out as Annexure i | as per scoping clearance given by the
SEAC consequent to the 22" Meeting held on 1.1.2013 is given Table 1.4.

Table 1.4 : Compliance of ToR

S No. ToR Cross Ref. in EIA Repor
1. Year wise production details since 2006 after the EIA Section 2.8.5

Notification, 2006 coming in force.

2. A copy of document ins support of the fact that the proponent is |Annexure i |

the rightful lessee of the mine should be given.

3. All corner coordinates of the mine lease area superimposed on [Figure 1.2 and Figure 1.3
High Resolution Imagery/Toposheet should be provided
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4, All documents including approved mine plan (eco friendly Yes, chapter | and Il
mine plan), EIA report and public hearing should be compatible | provide project details.
with one another in terms of the mine lease area, production Eco friendly Mining
levels, waste generation and its management and mining Plan enclosed as
technology. Annexure VI.

5. The terms and conditions imposed, if any, by the Competent|Section 2.11
Authority in the State Government while granting mining lease/
permit/ contract should be built into the mine plan (eco-friendly
mine plan) as well as the EIA report.

It may inter-alia include; area of working (length and breadth of
the river stretch), mode of working, working shift,
transportation of mineral, restriction, if any imposed for
working etc.
6. Overall note on mineral reserves rated capacity and life of mine [Section 2.8.1, 2.8.3 and
2.8.4
7. Overburden dumps stability study and reclamation Section 2.8.7
8 Plan of backfilling of mine pit Section 2.8.8
Surface drainage pattern at mine site (modification/diversion in  [Section 3.2.1.4 and
the existing drainage pattern) Figure 3.10

10. |Mineral transportation outside mining lease area (road, rail, Section 2.8.11

convever, ropeways, waterways, pipelines, other etc.)

11. Involvement of forestland, if any, in the project and status of Lease area (5.1288
forestry clearance should be given. ha) is forestland for

diversion of which
permission has
already been
accorded ,vide MoEF
letter no. 9-
HPC410/2005-
CHA/10458 Dated 2-
11-2007 (Annexure II)

12. The study area will comprise of 10 km zone around the mine
lease from lease periphery and the data contained in the EIA Section 3.1, Figure 3.1
such as waste generation etc. should be for the life of the and 3.2
mine/ lease period.

13. Land use of the study area delineating forest area, agricultural

land, grazing land, wildlife sanctuary and national park,
migratory routes of fauna, water bodies, human settlements
and ecological features.

Section 3.2.2.2, Figure
35

EQMS INDIA PVT. LTD.
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14. Land use plan of the mine lease area should be prepared to
encompass pre-operational, operational and post- Section 3.2.1.2
operational phases.

15. Impact of the project on the wildlife in the surrounding and any
other protected area and accordingly detailed mitigation Section 4.5.2
measures required should be worked out with cost implications.

16. The vegetation cover in the RF/PF in the study area, if any, Section3.9
should be indicated.

17. A study shall be done to ascertain the impacts of the mining Section 4.5.2
project on wildlife of the area including aquatic life.

18. Location of National Parks, Sanctuaries, Biosphere
Reserves, wildlife Corridors, Tiger/Elephant Reserves (existing| Section4.5.1
as well as proposed) within 10 km of the mine lease should
be clearly supported by a location map duly authenticated
by Chief Wildlife Warden. Necessary clearance from the
Chief Wildlife Warden for operating the mine within 10 km of
the National Park/Sanctuary, if any, should be obtained and
furniched

19. A detailed biological study for the study area [core zone and
buffer zone (10 km radius of the periphery of the mine lease)]| . Section 3.9
including the aquatic fauna in the riverine system shall be
carried out. Details of flora and fauna, duly
authenticated, separately for core and buffer zone should
be furnished based on field survey clearly indicating the
Schedule of the fauna present.
In case of any scheduled-1 fauna present in the study area,
the necessary plan for their conservation should be
prepared in consultation with State Forest and wildlife
Department and details furnished. Necessary allocation
of funds for implementing the same should be made as
part of the project cost.

20. Impact of the project on land use including change of river Section 4.3.1 and 4.3.2
course, if any should be given.

21. The proponent shall specify distances and impacts on Section 4.5.6
nearby water sources and the irrigation / water supply
schemes u/s and d/s

22. Siltation increase due to mining in water sources shall be Section 4.5.2
obtained

23. Photograph of mining area and adjoining land and Figure 1.4
videogrphy DVDs of the site features and the entire area
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24.

No mechanized mining / blasting shall be carried out.

Section2.7.1 and 2.7.2

25.

Impact on topography, drainage, agricultural
fields, cattle fields, wildlife, water logging leading to
water borne diseases, if any. It may also be shown whether it
will lead to change of watercourse of the river. Modelling
exercise should also be carried out through an expert agency
to show the change in river flow dynamics, if any.

Section4.2.1,4.2.2,4.3.2
and 4.3.5

26.

Collection of one season (hon-monsoon) primary baseline data
on ambient air quality (PM1o, SO2 and NOx), water quality, noise
level, soil and flora and fauna, site-specific
meteorological data should be collected. The location of the
monitoring stations should be justified. Date wise collected
baseline AAQ data should form part of EIA and EMP report.
The mineralogical composition of PM10 particularly for free
silica should be given. There should be at least one AAQ
monitoring station within 500 m of the mine lease in the pre-
dominant downwind direction.

Section 3.4 through 3.8

27.

Air quality modelling should be carried out for prediction of
impact of the project on the air quality of the area. It should also
take into account the impact of movement of vehicles for
transportation of mineral. The details of the model used and
input parameters used for modelling should be provided. The
air quality contours may be shown on a location map clearly
indicating the location of the site, location of sensitive
receptors, if any and the habitation. The wind roses showing the
pre-dominant wind direction may also be indicated on the map.

Section 4.7 and Fig.3.14

28.

The water requirement for the project, its availability and source
to be furnished. A detailed water balance should also be
provided. Fresh water requirement for the project should be
indicated.

1.5 KLD; Section 2.7.4

29.

Necessary clearance from the Competent authority for drawl of
requisite quantity of water for the project should be provided.

30.

Impact of the project on the water quality should be assessed
and necessary safeguard measures, if any required should be
provided.

Section 4.5.2 and 4.5.3

31.

Information on site elevation, working depth, groundwater table
should be provided both in AMSL and bgl. A schematic diagram
may also be provided for the same.

Section 2.10

32.

Quantity of solid waste generation, if any, should be estimated

and details for its disposal and management should be provided.

Section 2.8.9
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33.

Impact on local transport infrastructure due to the project
should be evaluated. Projected increase in truck traffic as a
result of the project in the present road network (including
those outside the project area) and whether it is capable of
handling the increased load should be estimated. Arrangement
for improving the infrastructure, if contemplated including
action to be taken by other agencies such a state government, if
any, should be covered.

Section 4.10

34.

Details of the infrastructure facilities to be provided for the
mineworkers should be furnished.

Section 2.8.12 and
2.8.13

35.

Phase- wise plan of green belt development, plantation
and compensatory afforestation clearly indicating the area
to be covered under plantation and the species to be planted
should be provided.

Section 9.3

36.

Occupational health impacts of the project activity should be
anticipated and reported and proposed preventive
measures indicated. These along with details of pre-
placement medical examination and periodical medical
examination schedules and medical facilities proposed to
be provided should be incorporated in the EMP.

Section7.9.2 and 9.5

37.

Measures of socio economic influence to the local community,

out. As far as possible, quantitative dimensions
should be given.

proposed to be provided by project proponent should be spet

Section4.9 and 9.2.6

38.

Detailed environmental management plan to mitigate the
environmental impacts. Specific safeguard measures to control
PM10 as well as pollution due to transportation should be

given.

Section4.7 and 9.2.1

39.

Public hearing points raised and commitment of the project
proponent on the same along with time bound action plan to
implement the same should be provided.

Yes, would be
incorporated after
conducting of public
hearing.

40.

Details of litigation pending against the project, if any, with
direction/order passed by any Court of Law against the project
should be given.

No litigation is pending.
Section 1.4.3

41.

The cost of the project (capital cost and recurring cost) as well
as the cost towards implementation of EMP should be clearly
spelt out.

Section 9.7 and 9.8
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2.1.

2.2.

CHAPTER 2. : Project Description
General
The project envisages open-cast, without blasting manual extraction of Stone/Sand/Bajri from
Rana Khad (CA at mine site = 103 sq km), a perennial right bank tributary of the Beas, to
annual maximum of 45000 metric tonne from the river bed mine lease area 5.1288 ha., for
five years, for consumption as aggregate material for wearing and non-wearing surface
concrete works and other works of UHL Stage Ill HEP, being implemented by BVPCL, an
undertaking of Govt. of Himachal Pradesh, Joginder nagar, District Mandi. There is no
national park / wildlife sanctuary, elephant / tiger reserve, eco-sensitive area within 10km
radius of the project. The mine lease area is forestland, the diversion of which stand

sanctioned.

Type of Project
Stone/Sand/Bajri mining lease, measuring 5.1288 hectares (ha.), is a captive mine of
BVPCL, and is in Kh. No. 1212/1 and 1215/1, Balh, Patwar Circle Balh, Joginder Nagar,
Mandi, Himachal Pradesh. The original lease deed was executed by Himachal Pradesh Jal

Vidyut Vikas Nigam Limited on 12.05.2008. The proposed planning details are:

Mining method - Open Cast Manual mining method

Project cost - Rs. 0.04 crores

Production - Stone/Sand/Bajri - 45000 metric tonnes per annum
(maximum)

There is practically no soil cover as well as overburden on top profile of river bed section
proposed for mining, however, if some soil is available it will be removed and carefully stored
for use in plantation purpose. No solid waste other than negligible quantity of silt/silty clay,
which gets deposited as crust material on the bed profile, shall be scrapped and carefully
stored for depositing into the mine pits in the river bed or in the upper terraces earmarked for

plantation purpose.

During monsoon season, when the river reaches high stage, Rana Khad having substantial
catchment (103.00 sqg.km), transports bed load material and sediments which gets accredited
at such stretch which has wider river width and has concave banks. The mined out area is
replenished annually after monsoon, thus it does not require any backfiling. The
rehabilitation/reclamation of such lease area which has been secluded for mining being close
to the bank in the form of upper terraces will be done by way of tree plantation along lease

boundary. Green barriers will be created by plantation as per CPCB Guidelines.

EQMS INDIA PVT. LTD. 22



Draft EIA/EMP report of Stone/Sand/Bajri Mine, (With ML Area of 5.1288 Ha)
Kh. No. 1212/1 and 1215/1, Balh, Patwar Circle Balh,
Joginder Nagar, Mandi, Himachal Pradesh

2.3. Need for the Project
A fast developing country like India, with its abnormally high population, has to keep pace
with the development worldwide and thus it requires development of large infrastructure
projects in the sector of Surface transport, power etc. Huge quantities of raw construction
materials like Sand, Stone and Bajri mine are required in erecting vast civil engineering
structures of infrastructure works. The riverbed mining for obtaining raw construction material
is an important source besides rock-in-situ quarries. Hence, considering the demand of Sand,
Stone and Bajri & sufficient availability in the area, it is very much necessary to have Sand,
Stone and Bajri projects to sustain Infrastructure project as well as household requirement in

the area and to provide employment opportunities to the locals.

For meeting a part of the huge demand of construction material, like coarse aggregate (3.62
lac cum) and fine aggregate (1.81 lac cum) required in concrete works of various
components of the project, the natural available materials in shoal deposits of Rana Khad at
riverbed quarry site was found suitable from techno-economic consideration for works like
trench weir, W.C.S. Rana Intake to reservoir, W.C.S. Intake to reservoir, Desilting tank,
khudder storage reservoir and part of HRT. This captive mine of BVPCL is exclusive for
extracting riverbed material and shall be abandoned after completion of the works of UHL

Stage 1 1ll.

2.4. Location, Project Boundary and Project Site Layout
The mine lease area falls in Kh. No. 1212/1 and 1215/1, Balh, Patwar Circle Balh, Joginder
Nagar, Mandi, Himachal Pradesh. It is located at about 8 km South of Joginder Nagar, on
Rana Khad approachable from SH-19 and is u/s of Macchial. Geographical location of mine
lease area is covered under Survey of India Toposheet No. 53A/13. The surface area plan of
the mine lease area showing its boundaries vis'a 6 vthesRana khad along with contour is

given in Figure 2.1
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Figure 2.1 : Surface area Map of Mine lease area

2.5. Size or magnitude of Operation
The project involves opencast manual mining without use of machinery and blasting for

extraction of 215000 metric tonnes of sand, stone and bajri, during 5 years, from wider river

course / terrace of Rana Khad for a stone crushing unit set outside of the mine lease area.

The total area of mine lease is 5.1288 ha. The proponent were granted mining lease for

mining of sand, stone and bajri for a period of five years, w.e.f. 12.05.2008, for the extraction
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2.6.

2.7.
2.7.1.

of sand, stone & Bajri for use has already established stone crusher unit through its civil
construction contractor. The project proponent has already applied to competent authority for
renewal of mine lease area (Annexure Ill). The manual work of mining shall be carried out
through the labour deployed by the civil contractor in the supervision of the project

proponent, as has been prescribed in the contract.

Proposed Schedule for Implementation
The maximum annual target of stone/sand/bajri production from the mine is 45000 metric
tonnes . The mine will be worked on the day shift only and no mining activity shall be carried
out during the monsoon season (June to September). The average number of working days
in the year would be 270, which implies that the daily maximum production would be about
196 metric tonne. The annual production schedule for five years, as per workingi cum

environment management plan, is given in Table 2.1.

Table 2.1 : Annual Production Schedule

Year | Boulder Bajri (metric | Sand (metric | Clay Total (metric

(metric tonne) | tonne) tonne) (metric tonne)
tonne)

15T 20250 20250 4050 450 45000

2ND 18000 18000 3600 400 40000

3RP 20250 20250 4050 450 45000

4™ 18000 18000 3600 400 40000

5™ 20250 20250 4050 450 45000

Total | 96750 96750 19350 2150 215000

Technology and Process Description

Method of Mining
Taking into consideration the matrix of deposit in the riverbed and the targeted production,
the mine will be worked by manual opencast method of mining without blasting. The
opencast mining process for extraction of stone / boulder / sand and bajri primarily involves
scooping the mineral through use of implements like spade, pickaxe, shovel and crowbar etc.
The sand shall be separated from bajri by sieve screening at mine site. The
production/manufacturing of coarse/fine aggregate shall be undertaken at stone crushing
site. The loading of mineral shall be done manually and transported by truck/ tipper (9.0 to
10.2 metric tonnes), tractor trolley small (3 metric tonnes), tractor trolley big (6 metric tonnes)
to the crusher located outside the mining lease. The transportation vehicles shall be engaged
by the civil contractor who shall directly pay the labour cost for mining as well as for material

handling ,onto transportation.
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2.7.2.

2.7.3.

2.7.4.

2.7.5.

2.7.6.

2.7.7.

2.8.
2.8.1.

Blasting
No blasting is proposed to be done.

Raw Material Required
No raw material is required for extraction of minerals.

Water Requirement and source
Water requirement for human consumption, plantation and dust suppression is 1.5 KLD, of
which 0.4 KLD for drinking / domestic shall be met from the tap water supply of village Balh
and rest from khad/ river. The daily water requirement is shown in Table 2.2. Out of 0.2 KLD
water 0.16 KLD of liquid effluent shall be generated which shall be discharged to the septic
tank. No effluent shall be created from the water used for dust separation and green belt as it
will infiltrate into the ground.

Table 2.2 : Daily Water Requirement

S. No. | Activities Demand (kid) Source
1. Dust suppression 0.8 Rana Khad
2. Drinking water at mine site | 0.2 WSS of IPH
3. Domestic 0.2 Rana Khad
4. Green Belt 0.3 Rana Khad
Total 15
Power

No electrical power shall be required for operations.

Man Power Requirement
About 45 local labours shall be engaged for extraction of Stone/Sand/Bajri and loading and
handling of mineral in mining area, besides, watch and ward and plantation activity with

proper maintenance.

Extent Of Mechanization
The proposed project is manual extraction and collection of sand, stone and bajri from Rana
Khad by using hand tools. No blasting is involved and no machinery shall be deployed to

extract the minerals.

Project Description

Geological Reserve
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2.8.2.

The geological reserve of the lease area are assessed by multiplying the lease area with the
permitted depth of extraction i.e. one meter at each point. In the present case, the volume
shall be 51288 cum. One meter from the surface is considered for calculation of the reserve.
The specific gravity of Quartzite is 2.65 and of sand is 1.85 metric tonne/per cubic meter.
Hence, average specific gravity of 2.25 metric tonne/per cubic meter is taken for calculation
of the deposit. Thus, geological reserves are 115398 metric tonne up to one meters depth
from the natural surface bed / level at any point, without taking into account the
replenishment factor.

Mine able Reserves, Quality and Anticipated Life of the Mine
In the wake of the provision under Part V (Section 20) of the lease deed, no river/stream bed
mining shall be allowed within 1/5™ of its span or 5m from the bank or as specified by the sub
divisional committee, whichever is more. The mining area is thus, defined after leaving the
1/5 of width ,which varies from 60m to 175 meter of the river section in the lease area, that is
12 to 35 meters in the lease area , besides deducting other prohibited area. The mineable
area in block earmarked for I,Ill and V year is 2.05 ha and for Il and IV year is 1.80 ha. The
total mineable area thus calculated is 3.850 ha, thereby implying that the mineable reserves
at present are of the tune of 86625 metric tonne., without considering the annual
replenishment.. Therefore, to extract 215000 metric tonne material in five years, procedural
steps to get more replenishment of material will be adopted. It will be accomplished by
resorting to digging of material from the u/s direction of the lease area in a systematic
manner so that the depressed bed basin of the Khad so developed is aggraded with the river
bed material / bed load in the following monsoon season. Year-wise mineable area proposed

during five year of mining and the corresponding tonnage is given in Table 2.3

Table 2.3 : Year-wise Production

S. No. Year Mineable Depth of | Volume of Raw | Tonnage @ 2.25
Area(sg. m.) | Mine (m) Material (cum) MT/cum

1 1t 20000 1.0 20000 45000

2 2nd 17777 1.0 17777 40000

3 31 20000 1.0 20000 45000

4 4t 17777 1.0 17777 40000

5 5th 20000 1.0 20000 45000

Total 95554 95554 215000
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2.8.3.

2.8.4.

2.8.5.

Composition of River Bed material (Matrix)
In order to calculate the percentage of various sediments found in the River bed, a trial pit
was dug, at a most representative site, having dimensions of 1 m. * 1 m. * 1 m. (Length *
width * depth). The content of the total material dug out from the pits were separated into
four categories i.e. boulder, bajri, sand and clay found as 45 %, 45 %, 9% and 1%
respectively. The percentage of these constituents is likely to vary from year to year
depending upon intensity, duration and frequency of rainfall and the volume of consequent

run-off.

Anticipated life of Mine
Since the deposition of bed material and its transportation by the tractive force created during
high floods is a natural and continual phenomenon the mined out area annually gets
deposited. The life of mine can be considered as continuous/perpetual as long as the rate of
sediment aggradations with mine area is either equal to or in excess of the rate of extraction
of river borne material. The annual sediment load of Rana khad at mine site(catchment area
103 sq km)has been assessed as 283200 metric tonne(Section 3.). To meet out total
production of 215000 metric tonne in five years, 128375 metric tonne shall be contributed

from replenished quantity and balance 86625 metric tonne from the mineable reserve.

Year-wise production since 2006
The mine has been worked up since May 2008 upto May 2012 during which period 5795 cum
(13039 Metric Tonne) river bed material was lifted for consumption in the work of UHL Stage

T Ill. The year wise production is shown below.

Sr. Year Riverbed material lifted (cum) | Remarks

2008- 2009 -Nil - The material consisof boulders &

2009- 2010 2020 gravel used for crushing in stof

2010- 2011 1650 crusher.

2011- 2012 2025

OB WM

Upto May 2012 100

Total 5795

2.8.6.

Development of mine and Proposed year-wise production during first five years
Mining in the lease area is carried out in rotation because the basin developed by extracting
the material during first year of development will create space for deposition of material to be
brought by river during the following monsoon season. The process of extraction in the same
area will be repeated in the 3 and 5™ year of development. During the development of 2"

year the extraction of material shall be carried out in other areas located on the d/s. The
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basins so developed will create space for the deposition of material to be transported by the

river during following monsoon season. The same area will be used for extraction of material

during 4" year of development. The year-wise during first five years is shown in Table 2.4

and the annual production plan is shown in Figure 2.2.

Table 2.4 : Year-wise Production of raw - material
S. Year | Mineable | Volume | Tonnage | Boulder | Bajri Sand Silt/Clay
No. Area (sg.|of Raw | @ 2.25 | (45%) (45%) (9%) (1%)
m.) Material | MT/cum
(cum)
1 1st 20000 20000 45000 20250 20250 | 4050 450
2 2nd 17777 17777 40000 18000 18000 | 3600 400
3 3 20000 20000 45000 20250 20250 | 4050 450
4 4t 17777 17777 40000 18000 18000 | 3600 400
5 5t 20000 20000 45000 20250 20250 | 4050 450
Total 95554 95554 215000 96750 96750 | 19350 | 2150
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Figure 2.2:Yearwise Production Plan

2.8.7. Overburden dumps
There will be no development of overburden dumps in the present case, as the riverbed
material is not overlain with waste material warranting its disposal in the form of internal or

external dumps.

There is practically no soil cover as well as overburden on top profile of river bed section
proposed for mining, however, if some soil is available it will be removed and carefully stored
for use in plantation purpose. No solid waste other than negligible quantity of silt/silty clay,

which deposits as crust material on the bed profile, shall be scrapped and carefully stored for
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2.8.8.

2.8.9.

2.8.10.

depositing into the mine pits in the river bed or in the upper terraces earmarked for plantation

purpose

Plan of backfilling of mine pit

In case of stream/river bed mining the mining pits created due to extraction of the riverbed
material are left as such for being aggraded in following monsoon season. The replenishment
process is natural as the discharge flowing in the rivers / stream invariably carries sediment
load / bed load (15% of sediment load) while passing over the river bed depression (basin)
cause due to mining, gets deposited as in the lower segment of river section the flow velocity
is very low. Thus, backfilling plan of the riverbed pit is neither required nor it is envisaged
under the management plan. However, the quantity of scrapped crust material (clay) which is
in excess of the quantity required for plantation purpose in upper terraces shall be deposited
in the riverbed pit.

Solid Waste Generation & its Disposal
No solid waste other than silt/clay, which deposits as crust material on the bed profile, shall
be scrapped and deposited into the mine pits or in the upper terraces earmarked for
plantation. Approximately 2150 MT (about 1536 cum) of silt/clay shall be produced during 5
years. The year-wise estimation of quantity of solid waste is shown in Table 2.5 , the quantity
of scrapped crust material (clay) which is in excess of the quantity required for plantation
purpose in upper terraces shall be deposited in the riverbed pit.

Table 2.5 : Year-wise Production of Solid waste

S. No. Year Mineable Area | Volume of | Tonnage @ | Solid waste
(sq. m.) Raw Material | 2.25 MT/cum in form of
(cum) Silt/Clay

1t 20000 20000 45000 450

2nd 17777 17777 40000 400

3 20000 20000 45000 450

4t 17777 17777 40000 400

g | W] N -

5t 20000 20000 45000 450

Total 95554 95554 215000 2150

Liquid Effluent

EQMS INDIA PVT. LTD. 31




Draft EIA/EMP report of Stone/Sand/Bajri Mine, (With ML Area of 5.1288 Ha)
Kh. No. 1212/1 and 1215/1, Balh, Patwar Circle Balh,
Joginder Nagar, Mandi, Himachal Pradesh

2.8.11.

2.8.12.

2.8.13.

2.9.

There will be no wastewater generation from mining activities per se. However, the liquid
effluent to the tune of 0.16 KLD shall be generated, due to domestic water use, which shall

be processed in septic tanks/soak pits built integrally with the flush compost toilet.

Mineral Transportation

The loading of mineral shall be done manually and transported by trucks/tipper (9.0 to 10.2
metric tonnes), tractor trolley small (three metric tonnes), tractor trolley big (six metric tonnes)
to the crusher located outside the mining lease. The transportation vehicles shall be engaged
by the civil contractor who shall directly pay the labour cost for mining as well as for loading
onto transportation. In the present case, the material shall be hauled to a distance of
approximately 1km only as the crushing unit is located in the project area viz. HRT intake
portal. The material shall be carried in covered trucks. For transportation of a maximum
production of 167 MT raw material, three tippers (10 MT capacity) shall be deployed
considering that each tipper / truck shall make five/six trips per day. Since the haulage
distance and the daily quantity of material to be handled is very less and the anticipated
project life is 5 years, the other means of transportation like conveyer belt / rope way are not
economically viable. The lease area is having gentle slope with less than one degree
moreover the pit depth would be maximum of one metre, therefore tracks for the trucks and
trolley tractors can be easily maintained.

Site Services
A very small riverbed-mining project, as the present case, much specialized facilities in the
mining area will not be required. However, site facilities like rest shelter, latrine/urinal with
flush compost unit shall be provided near the mine. Such mandatory facilities shall be
provided by the civil contractor engaged for the construction of UHL Stage 11l project and who

is making consumption of the raw material.

Proposed Infrastructure
As the project will be enlisting local workers for the mining as well as for transportation of
minerals no infrastructure for their residential purposes is needed. As about four tipper/ trucks
will be engaged in the transportation of minerals to the adjoining crusher site, no existing
public road would be utilized. The drinking water supply to the worker will be provided from
existing local water supply system. The latrine / urinal with the mine rest shelter will have its
own septic tank. No mining/industrial/solid waste requiring special management would be

generated.

Assessment of New and Un-tested technology
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2.10.

The project involves open cast manual mining in a depth of 1m from natural surface level of
riverbed without use of blasting as well as other earth moving equipment. As such, the
conventional method of mining has been adopted. Otherwise also the provision of Section 21
(2-A) of The Himachal Pradesh Minor Minerals (Concession) Revised Rules, 1971, holds
that, no mechanical mining through mechanical excavator including any other earth moving
machines like J.C.B, Buldozer, Pocklain, Loders etc. shall be carried out in River or Stream
Bed by the lease holder or permit holder or contractor as the case may be.

Site Elevation, Working Depth and Groundwater Table
The average river bed level in the mine lease area varies between 871 mamsl| to 850 mamsl|
as is evident from surface area map (Figure 2.1).The mine shall be worked up in 3 feet depth
below the natural surface level of ground at any section. Two exploratory boreholes at the
Rana Khad aqueduct site lying within the mine lease area Balh, were drilled to know the sub-
surface geology. The geological chart of drill holes shows that the ground water table was
encountered at 3.6 m below the natural surface level at the point of drilling. The trend of the
ground water table follows the trend of the natural drainage and slopes in southeast direction.
Thus , the groundwater table shall not intersect with the bottom of mining pits. The schematic

view showing average natural surface level, bottom pit level and GWT is shown in Figure 2.3
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Figure 2.3:Schematic Diagram of Mine Working

2.11. Terms and conditions imposed by Director of Industries, H.P.
The terms and condition as set out in Part V (General) of mine lease deed (Form - F) and the
precautionary measures inherently covered under working cum environmental management

plan / EMP have been brought out in Table 2.6

Table 2.6 : Conditions imposed by Director of Industries

S. No. of
Part \
(General)
of Mine
lease

Deed

Form - F

General Conditions

Precautionary measures
inherently covered under
working cum environmental
management plan / EMP

10

The lessee shall do mining in scientific and
systematic manner and to ensure the same.

10a

Dumping sites for mine waste and top soil shall
be provided in such a way so that there is no
damage to the adjoining land and the same
does not roll down the slope. Top soil shall be
used for afforestation purposes in the
barren/exhausted pits.

As per approved mining plan,
dumping of mine waste
(Silt/Clay) shall be uniformly
made in gentle slope in upper
terraces, clearly marked in the
mining plan.

10b

Diversion dams and other engineering
structures as advised by the deptt. From time
to time at different suitable sites shall be got
erected to arrest and channelize the flow of
water and also to avoid erosion of the land,
causing siltation of nearby natural water
bodies.

Provision of construction of
Stone Masonry check dam for
proper channelization of the
flow and to arrest the bank
erosion has been shown
Working cum  environment
management plan and cost
included in the EMP

10c

The loading / unloading points in the mine
areas shall be developed in such a way that no
hindrance is caused to the traffic and no
material is stacked within the acquired width of
P.W.D. Road.

There is no PWD road in the
mine area. The loading of
material shall be done in the
mine area and unloading at
stone crushers which are away
from mines. Thus no hindrance
shall be cause to traffic
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10d All precaution shall be taken to check air | Proper mitigation measures to
pollution water pollution and noise pollution as | check air/water/noise pollution
per standards of H.P. State Environment | have been suggested in EMP
protection & pollution control board. with  periodical  monitoring.
Consent to Establish and
operate stone crusher shall be
obtained from HPSPCB. There
is no mandatory requirement for
seeking clearance from
Pollution control board in
respect of mining activity.
10e Visual impact caused due to dug out areas and | The dug out pits shall be
wasted disposal areas shall be controlled by | replenished during flood
undertaking afforestation on worked out areas | annually. The mine waste in the
as waste disposal areas and at areas where no | form of silt/clay shall be spread
working is proposed. in the designated area and
vegetated as per working cum
environmental management
plan / EMP
10f Labourers shall be provide with safety | Provision for supplying Personal
e gui p méke tbdos, helmets, ropes, ear | Protection Equipment (PPE) to
plugs and even nose filters, site services like | the labourers, creation of site
rest shelter, drinking water and first aid facilities | facilities and drinking water
shall also be provided at the mining site. have already been made in the
cost estimate of EMP.
13 Surface collection of sand, stone and bajri from
rivers/khads/khallas shall be done in such a
way. So as not to cause environmental and
ecological imbalance. To ensure this.
13a The lessee shall not carry any collection/mining | Neither there is any railway
operations at any point within a distance of | line/bridge 75m u/s and d/s of
200m upstream & downstream from any | the mine site nor does any NH
railway line 60 m. From National Highway or | exist at a distance of 60m or
60mtrs. From any reservoir, tank, canal, road | any reservoir/canal at a
except under and in accordance with previous | distance of 50m. However, a
permission of Govt. in writing or as per | circular steel pipe aqueduct
conditions of the joint inspection report. shall cross over the Rana khad
to conduct water to intake of
HRT. This structure is
depressed and has been
designed by taking into account
the safety factor against scour
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and not to interfere with the flow
section of the Khad.

13b Excavation, below the natural surface level of | The mining plan itself
the bed shall not exceed 3 feet and these shall | envisages, excavation in depth
be filed up or suitabilty fenced to the | not exceeding 3 feet from the
satisfaction of mining officer. natural surface level.

13c The lessee shall not carry on surface | Within the mine lease area, the
operations in any area prohibited by any | prohibited area/ no mining zone
authority, without obtaining prior permission in | have been delineated in the
writing from the concerned authority. approved mine plan. The

project proponent shall ensure
that such areas are precluded
from mining activities.

19 No river/stream bed mining shall be allowed | Neither any soil conservation
within 75 m from the periphery of soil |works nor any nursery
conservation works, nursery plantation, and | plantation / check dam exists
check dams or within the distance as | within 75 m from the extremities
recommended by the sub-divisional committee, | of lease area.
whichever is more.

20 No river/stream bed mining shall be allowed | It has been ensured in the
within 1/5" of its span or 5m from the bank or | approved mine plan that there is
as specified by the sub-divisional committee, | no mining within 1/5" of its span
whichever is more. or 5m from the bank.

21 No River/Stream bed mining shall be allowed | No water supply scheme / LISS
within 500 m u/s and d/s of water supply | is existent within 200 m u/s and
scheme. dils of the lease area

extremities.

22 No river/stream bed mining shall be allowed | It has been ensure in the
within 200m u/s and 200 to 500 m d/s of | approved mine plan that there is
bridges depending upon the site-specific | no bridge within 200m u/s and
conditions d/s of either extremities of the

mine lease area. However, the
road bridge on Rana khad at
Machyal is about 400m d/s of
the mine lease boundary. In
later half of this reach both the
banks and bed of the khad
have, rocks exposed.

24 No mechanical excavators are allowed for the | The approved working cum

environmental management
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extraction of mineral plan does not envisaged use of
mechanical excavators.

25 No boulder/cobbles/hand broken road ballast | The riverbed mine is the captive
shall be allowed to be transported outside the | mine of BVPCL and the material
state from river/stream beds extracted out of mine shall be

exclusively used for works of
UHL Stage i Il HEP.

26 No digging for more than 3 feet shall be | The mining plan itself

allowed in river/stream beds envisages, excavation in depth
not exceeding 3 feet from the
natural surface level.

28 The lessee/contractor shall ensure that his | The project proponent or the
labour does not involve in fish poaching. agency engaged by it mining

activities shall strictly ensure
that there is no involvement of
labour in fish poaching within
the mine lease area.

29 No blasting shall be allowed in river/stream | No blasting is proposed to be
beds carried out for extraction of the

material.

30 The lease holder shall submit working cum | Approved from Industries
environment management plan before the | Department, Govt. of HP,
execution of the lease deed Geological Wing, Udyog

Bhawan Shimla -1 vide letter
UDYOG i BHU (KHANI-4)
LAGHU-719/05/3399 DATED
18/07/2005.

32 The natural course of river should not be | As a protection against bank the
disturbed. The lessee shall raise retaining | bank erosion due to mining
structure where the bank i.e. susceptible to soil | activity, the bank prone to
erosion erosion shall be retained by

providing retaining wall. The
provision for which has been
earmarked in the EMP.

34 Any waste material arising out of mining | Mining shall be carried out
operation such as some pieces grit tec. has to | scientifically as entailed in the
be back filled for replenishment of mine areas. | working cum environmental
Mining operation shall be carried out in such a | management plan.
way that no debris is rolled down into river &
banks shall be protected by wire crates
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structures / retaining walls.

37 The lessee shall raise suitable plants in and | The plantation as proposed in
around the area degraded due to excavation | the mining plan shall be carried
operation in order to maintain ecological | out as per annual plantation
balance. programme

2.12. Statutory / Necessary Approvals.

The NOC from the concerned village Panchayat for implementing the project, NOC from the
IPH department for permitting use of drinking water supply of local village and the approved
working cum environmental management plan as approved by the Geological wing of
Department of Industries, Himachal Pradesh have been annexed as Annexure IV, V and VI
respectively.
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3.1.

CHAPTER 3. : Description of the Environment

Introduction

For the description of baseline environmental scenario, the proposed mine lease area
(5.1288 ha) has been considered as the core zone. The mine lease area exhibits an
irregular polygonal shape thus to arrive at a more reasonable study, the buffer area that
falls within 10 km radius from the extremities of the proposed mine lease area has been
adopted. The Abufferd study area covers
mine lease area covering the core zone within it. Therefore, the buffer zone having core

zone within it, is referred to as the study area for determination of baseline status.

The existing environmental setting is considered to assess and define the present
baseline environment, which are described with respect to climate, hydro-geological
aspects, atmospheric conditions, water quality, soil quality and ecology. It would help in

assessing the cumulative environmental impacts due to the proposed project.

As per ToR collection of one season (Non-Monsoon) primary baseline data on
environmental parameters i.e. Ambient Air Quality (PMio, SO2 and NOy), water quality,
Noise level, Soil, flora and fauna and site specific meteorological data has to be done.
This report incorporates the baseline data generated through primary surveys during
January 2013 to March 2013 covering one season i.e. winter. The study area, covered
under Sol Toposheets 53A/9,53A/13, 43D/12 and D/16 on 1:50000 scale, is shown in
Figure 3.1 and the satellite image of the study area covering 10 km radius is shown in

Figure 3.2.
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Figure 3.2 : Satellite Imagery of study area
3.1.2. Methodology
Standard methodologies have been followed in developing the base line report. The
methodology adopted for the study is outlined below:

1 Conducting reconnaissance surveys for understanding the study area; and

1 Selecting sampling locations for conducting various environment baseline studies.
The sampling locations have been selected on the basis of the following:

1 Predominant wind directions recorded by the Indian Meteorological Department
(IMD) observatory at Dharamshala;
Existing topography;
Drainage pattern and location of existing surface water bodies like lakes/ponds,

rivers and streams;
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3.2.
3.2.1.
3.2.11

3.21.2

1 Locations of villages / towns / sensitive areas; and

1 Areas, which represent baseline conditions.
The field observations have been used to:

1 Assess the positive and negative impacts due to the proposed project;
1 Suggest appropriate mitigation measures for remediating the adverse
environmental impacts, if any; and

i Suggesting post-project monitoring requirements and suitable mechanism for it.

Topography and Drainage

Core Zone

Topography
The proposed mining lease area, covered in the Toposheets No. 53 A/13, lies in the
inner Himalayas (Western) in Tehsil Joginder Nagar of District Mandi, Himachal Pradesh
approximately 66 km from the district headquarter, Mandi, exhibits mountainous
topography. The core zone entirely lies in the riverbed of Rana Khad and is Forest land.
The lease area lies within sinuous path of Rana Khad characterized by presence of
shoal deposits at inner curves where the river energy is reduced. The highest and the
lowest altitudes in the ML area is 871 and 850 masl respectively. The riverbed slope in

the lease area is 16.50m / km.

Land Use/ Land Cover
The mine lease area (Core zone), falling in Balh Panchyat, has been categorised as
Gairmumnkin Khad in the revenue records of the district. The landuse of the core area is
river body flowing in forestland for diversion of which permission has already been
accorded vide MoEF Letter No. 9-HPC410/2005-CHA/10458 Dated 2-11-2007
(Annexure - Il). The landuse of the mine area (core zone) shall continue to be river

body, being replenished annually, even during operation and post operation (Table 3.1).

Table 3.1 : Land Use Details of Core Zone

No. After five years Post operational

Area (ha)
Land Use

At Present

Waterbody 5.1288 5.1288 5.1288

3.2.1.3

Soil

EQMS
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The soil of the core zone belongs to soil map unit 77 being soils of sides and reposed
slopes (NBSS Publication-57, H.P.). These are deep, well drained, thermic, coarse-
loamy-skeletal soils on very gentle slopes with loamy surface, moderate erosion and
moderate stoniness; associated with: Deep, well drained, fine-loamy soils with loamy
surface and moderate erosion. Taxonomically they belong to group sub-group Typic

Udorthents/Dystric Eutrochrepts.

3.21.4 Drainage
Drainage is the single most entity, which defines the network and evolution of rivers.
Rana khad is a 4" order stream during its course through mine lease area till its
confluence with Neri khad which is again a 3rd order stream downstream of Machyal.
Within the mine lease area Laban Khad, over which an agueduct is under construction,
meets Rana Khad on its left bank, whereas Balh nala meets it on the right bank, just d/s
of mine lease area. These two drains are spring fed and carry about 0.02 to 0.04 cumec

discharge during non-monsoon period and carry storm run-off during monsoon period.

3.2.2. Buffer Zone

3.2.2.1  Topography
Like core zone, the buffer zone area in 10 km radius from the centre of mine lease area
represent mountainous terrain with regional slope towards south east. The maximum
and minimum elevation varies from 2700 masl near Devidhar and 680 mas| near Banogi
respectively. The Digital Elevation Map (DEM) of the study area is shown in Figure 3.3

and the slope map is shown in Figure 3.4.
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3.2.2.2 Land Use/Land cover
The land use map of the study area, depicted in Figure 3.5. The statistics illustrated in

Table 3.2, reveals that the predominant land use class is dense forest (48.06%) followed
by open forest (25.64%), agriculture (15.45%) and settlement (8.96%) of the total study
area (314.09 sqg. km).

Table 3.2 : Land use details of study area

S. No. Land use Class Area (sg.km) Percentage of dtal Area (%)
1. Dense Forest 150.95 48.06
2. Open Forest 80.52 25.64
3. Settlement 28.15 8.96
4. Barren land 1.1 0.35
5. Water body 4.84 1.54
6. Agricultural land 48.53 15.45

Total 314.09 100
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3.2.2.3 Soll
The soil resource map of HP (NBSS Publication No 57) has been used in the present
study. The soil is predominantly fine to coarse loamy soil. The soil of the area belongs to
those of lesser Himalayas having map units 51, 53, 56, 59 (Soils of Side / Reposed
Slope), 64 (Soils of Fluvial valley) and Soils of Shiwaliks having Map Unit 77, 79, 82
being soil of side and reposed slopes. The characteristics of these soils are described

hereunder:

1 Soils of Side / Reposed Slope
Soil Unit 51

Soil belonging to map unit 51 are soils of side / reposed slopes in the study area. These
soils are Deep, well drained, thermic, fine-loamy soils on very steep slopes with loamy
surface and severe erosion; associated with Medium deep, well drained, fine-loamy soils
with loamy surface and severe erosion. Taxonomically the soils are classified as Typic
Udorthents and Dystric Eutorchrepts.

Soil Unit 53

Soil belonging to map unit 53 are soils of side / reposed slopes in the study area. These
soils are Shallow, well drained, thermic, loamy soils on very steep slopes with loamy
surface and very severe erosion; associated with Medium deep, well drained, course-
loamy soils with loamy surface and severe erosion. Taxonomically the soils are

classified as Lithic Udorthents and Typic Udorthents
Soil Unit 56

Soil belonging to map unit 56 are soils of side / reposed slopes in the study area. These
soils are Shallow, excessively drained, thermic loamy soils on very steep slopes with
loamy surface and severe erosion; associated with Medium deep to deep, well drained,
fine-loamy surface and moderate erosion. Taxonomically the soils are classified as Lithic

Udorthents and Dystric Eutrochrepts.
Soil Unit 59

Soil belonging to map unit 59 are soils of side / reposed slopes in the study area. These
soils are deep, well drained, thermic, fine-loamy, calcareous soils on moderately steep

slopes with loamy surface and severe erosion; associated with deep, well drained,
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coarse-loamy soils with loamy surface and severe erosion. Taxonomically the soils are

classified as Lithic Eutrochrepts and Dystric Eutrochrepts.

9 Soils on Fluvial valley
Soil Unit 64

Soil belonging to map unit 64 are soils of fluvial valley in the study area. These soils are
medium deep, well drained, thermic coarse-loamy soils on Moderate slopes with loamy
surface and moderate erosion; associated with shallow, excessively drained, coarse
loamy, calcareous soils with loamy surface and moderate erosion. Taxonomically the

soils are classified as Typic Udorthents and Typic Udifluvents.

1 Soils of Side / Reposed Slope
Soil Unit 77

Soil belonging to map unit 77 are soils of side / reposed slopes in the lease area. These
soils are deep, somewhat excessively drained, thermic, coarse loamy soils on gentle
slopes with loamy surface and moderate erosion; associated with deep, well drained,
fine 1 loamy soils with loamy surface and moderate erosion. Taxonomically the soils are

classified as Typic Udorthents and Dystric Eutrochrepts.
Soil Unit 79

Soil belonging to map unit 79 are soils of side / reposed slopes in the study area. These
soils are Medium Deep, well drained , thermic, loamy skeletal soils on moderately steep
slopes with loamy surface and moderate erosion; associated with Medium deep , well
drained, fine i loamy soils with loamy surface and severe erosion. Taxonomically the

soils are classified as Typic Udorthents.
Soil Unit 82

Soil belonging to map unit 82 are soils of side / reposed slopes in the study area. These
soils are Deep, moderately well drained, thermic, fine-loamy soils on moderate slopes
with loamy surface and moderate erosion; associated with Medium deep, well drained,
couarse-loamy soils with loamy surface and moderate erosion. Taxonomically the soils

are classified as Typic Udorthents and Dystric Eutrochrepts.

The soil map of the area, presented in Figure 3.6, depicts the spatial distribution of the

soil.
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3.2.24 Rivers in study area

Rana Khad is a right bank tributary of river Beas which forms part of Indus Basin. Rana
Khad, also called as Bajgar khad in head reach, originates in the inner Himalayas
(Dhauladhar Mountains) at an altitude of 3122 masl near a place called Daroti Simana
and flows in North southerly direction. Near village Aiwara it is joined by Sukkar khad on
its right bank. Another drainage (Gugli khad) which carry substantial discharge and is
perennial meets about 1km upstream of the old wooden bridge leading to Bagh village.
Rana khad is a (3rd order stream) during its course through mine lease area till its
confluence with Neri khad (3rd order stream) downstream of Machyal, where after it
turns as 4th order stream. About 2.5 kms downstream of Machyal it is joined by Luni
khad, a 4th order stream, Eventually Rana khad confluences with the Beas river on its

right bank near village Thana.

3.2.25 Catchment Area

The length of Rana khad from its source (EL 3122 masl) up to Balh mine site (EL 871
masl) is 22.3 km and the intercepted catchment area is 103 square kilometer. The
Catchment has a shape of broad leaf as is evident from Figure 3.7.

EQMS India Pvt. Ltd. 51



Draft EIA/EMP report of Stone/Sand/Bajri Mine, (With ML Area of 5.1288 Ha)
Kh. No. 1212/1 and 1215/1, Balh, Patwar Circle Balh,
Joginder Nagar, Mandi, Himachal Pradesh

Prepared by 3122
EQMS India Pvt.Ltd.
Delhi

[Eqms"

Catchment area at Balh(103 Sq km)

Saltri

2267 Nakathna

Bir khas Chhatru

Kotli Dandela

Nain
Baghpat

P4
Dugagarh
/ Dund
Khalai
Hardeeru ?_ag;erh \ \
adrun
\1§58 Draman \/Phe{

Talkeh —

Bhajrala Tikri

12961298.3

Galran

Legend

= Catchment area boundary

= Streams

Figure 3.7 : Catchment Area Map of Rana Khad upto G&D site Bagla

EQMS India Pvt. Ltd.

52



Draft EIA/EMP report of Stone/Sand/Bajri Mine, (With ML Area of 5.1288 Ha)
Kh. No. 1212/1 and 1215/1, Balh, Patwar Circle Balh,
Joginder Nagar, Mandi, Himachal Pradesh

3.2.2.6 River bed Slope

From its origin at EL 3122 masl to Balh mine site (EL 871 masl), the khad negotiates a
total fall of about 2251 m thus implying that the average riverbed slope is 100.95 m/km.
The riverbed L-section of Rana khad from its origin to balh mine site showing the zone of
degradation and aggradation is shown in Figure 3.11. It is evident that the khad shows a
fall of 322m in 1.2km initial stretch from RD 22.2 km to 21 km and a fall of 2000m from
RD 21 km to 15.0 km. A fall of 800m is negotiated in about 10km length from RD 15 km
to 5.35 km. A fall of about 129m is negotiated in the last 5.35m km stretch of the river,
which is characterized by sinuous path having low rapids and pools. In this reach, the
deposition of river born material takes place in the form of shoal deposits. The riverbed
is strewn with boulders, cobbles, pebbles and sand. In such high gradient reaches, high
velocities exceeding 5m / sec are developed. Larger particles such as boulders and
pebbles are eroded at velocities exceeding 3m/sec, which is called the line of critical
velocity. When the velocity fall below the critical velocity particles will be deposited or
transported instead of being eroded depending upon the rivers energy. As the velocity of
flow of river further decrease, again particles are not deposited but are transported d/s.
Boulders are deposited quickly with the decrease in velocity and after that as the size or
the particles decreases the longer, it is transported. Particles of size 1mm are deposited
even at 0.1m / sec velocity. Sand is relatively easily eroded and moved at velocities 0.2
m / sec, as these do not coagulate. Clays and final silt stay afloat even when the velocity

is near to zero.
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3.2.2.7 Drainage Pattern
Drainage is the single most entity, which defines the network antecedent river. The
drainage map of the study area is given in Figure 3.9. The rivulets /nadi in the study
area confluencing with Rana Khad from right is Sukar Khad and from left Gugli, Neri and
Luni Khad. The drainage pattern of the area may be classified into following classes.

3.2.27.1 Gross Trellis
The trellis drainage pattern is normally developed in the hillside slopes and usually
aligned along the strike of the rock formation. The softer rocks like phyllitic slates exhibit
such drainage. The trellis drainage pattern is well developed in the terraces and lower
most reaches of the valley. The majority of the area possesses a dendritic to sub-
dendritic drainage containing irregular branching of the smaller tributaries. The
closeness of these small branches is depending on the permeability of the underlying
rocks and the amount and nature of precipitation. It is the most common drainage

pattern of hillside slopes of the study area.

3.2.2.7.2 Gross Radial, Local Annular
The radial drainage pattern is a characteristic feature of the high altitudinal zone
specially the summit surfaces. Litho logically, these areas are constituted by the

resistant and impervious rocks with steep slopes. The sub-parallel drainage pattern
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comprises a series of streams which run approximately parallel to each other. They are

evolved in areas of uniformly dipping rocks.

3.2.2.7.3 Gross Sub-Parallel, Local Sub-Rectangular
The major river in the study area is antecedent in nature. The sinuosity, braiding and
meandering in the river course is generally noticed, although at some places, they are
straight and narrow. Due to the increase of the drainage area and the discharge, the
river valley becomes wider in downstream side with generally flattened gradient.
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3.3.
3.3.1.

Geology and Hydrogeology

Regional Geology
Project area falls in Mandi District of Himachal Pradesh covered in toposheet No. 53
A/13. The rock types encountered around the project site include sandstone, siltstones,
claystones, clayshales and boulder conglomerate. Due to differential weathering, the
rock masses show well-marked topographic expressions with bold projecting ridges of
competent bands alternated with narrow furrows along wasker or incompetent members.
High-level gravel terraces occur on the bands of Rana Khad. The geological succession
of the formations in and around the Mine lease area is given below:

Age Formation Lithology

Recent to Sub-Recent Fluvio-glacial sand, silt,

terrace gravels etc.

Pliestocene Upper Silwalik Boulder conglomerate

sandstone, sandrock,
siltstone with minor
clayshale and clay-stone

Palampur Thrust

Eocene to Lower Miocene | Dharamshala Interbedded sandstone,

siltstone, clayshale,
claystone etc.

Shali Thrust (Main Boundary | ---------===-==-=m-=mmmmmmmomeeeee
Fault)

The Mine site is located in the schuppen belt, exposing the Dharamshala and the Siwalik
formations in closely faulted strips where the individual fault blocks from homocline. The
regional strike of rock formations vary from N 10° W-S 10°E to N40° W i S40°E and the
dip is of the order of 40° to 75° towards easterly direction. In the bed portion of Rana
Khad, the rock is covered by alluvial over burden barring a few small exposures of sand
stone and clay stone on the right side of the channel. The regional geology map of

Himachal Pradesh is shown in Figure 3.10.
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3.3.2. Geology and sub-surface geology of the Area

The mine lease area lies in lesser Himalayas and forms part of Rana Khad which passes
through many geological formations comprising mostly of granite quartzite, silt stone,
shale and Phyllite. Therefore, the lease area has boulders, sand and bajri of these
formations. During the sub surface geological exploration for the UHL Stage Il project
the project proponent drilled hole (35.6m deep) in the center of the Rana Khad near
Aqueduct site lying in mine lease area balh. The geological log of the drill hole shows
that the over burden mainly consist of fluvial deposits, boulders, gravels, sand and silt of
granite and quartzite upto a depth varying from 9.5 m to 18.28 m. The starta underneath

below 18.28 to 36.58 m comprises of sand stone and siltstone. The geological map of
the mine lease area is shown in Figure 3.11.
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Figure 3.11 : Geological Map of mine lease area
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3.3.3.

Hydrogeology
The rock formations occupying the district range from pre-Cambrian to Quaternary
period. Hard formations forming hilly and mountainous terrain mainly comprises of
igneous and metamorphic rocks belonging to the Jutogh, Shali/ Largi and Shimla group
& occupy the major part of the area in the northern, central and eastern part. Granite and
gneisses are intruded in the meta-sediments of Shali/ Largi and Shimla group. In the
western and southern part sediments comprising sandstone, shale, siltstone,
conglomerate etc of Dharamshala/Sabathu group and Siwallik group of Tertiary age are
observed. Alluvium, terrace deposits, fluvial deposits of Quaternary period occur in the
intermontane valleys, viz., Balh valley, Sarkaghat valley etc., and constitute an important

unit from ground water point view.

Hydrogeologically, the district is divided into two distinct & well defined units viz. porous
formations constituted by unconsolidated sediments and the fissured formations or
hard rock formation constituted mainly by semi-consolidated to consolidated rock units.
The hydro geological map of Mandi district is depicted in Figure 3.12

The fissured formation includes the semi-consolidated to consolidated (hard) rocks
exposed in the district and are of sedimentary, metamorphic and igneous origin. These
form low and high hill ranges through the district. Fractured and jointed sandstone,
siltstone forms low potential aquifer in the area. In general weathered and fractured hard
formation in favorable hydromorphic areas form aquifer. Fracture zones and contact
zones form the important aquifers in the topographic low areas with poor to moderate

yields.

The unconsolidated sediments comprising fluvial, channel deposits, valley fills and
terrace deposits and alluvial fan constitute the porous aquifers in the district. These
sediments consist of sand, gravels, cobbles, pebbles and boulders interlayered with clay

beds. These sediments form prolific aquifer.

Hydro-geologically the study is comprised of Siwalaik & Subathu Group (Semi-
consolidated). In the study area, fracture or fault zones form potential ground water
zones. Ground water appears in the form of springs and also from the infiltration due to
application of irrigation water and seepages from water utilized for domestic uses. At
places, shallow boreholes fitted with hand pumps have been constructed to develop
ground water. The yield of springs and shallow bore wells constructed along the fault /

fracture / contact zones varies between 2 to 10 Ips.
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Figure 3.12 : Hydrogeological Map of Mandi district

Meteorology

The meteorological data recorded during the study period is very useful proper

interpretation of the baseline information, surrounding area for air dispersion. Historical

data on meteorological parameters will also play an important role in identifying the

general meteorological regime of the region.

The climate of the district is sub-tropical in the valleys and tends to be temperate on the

hilltops. In the higher region, the climate remains cold throughout the year. The winter

show often comes down to 1300 m amsl. Normally it melts from the end of March from
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the places lying below 3300 m. In summer, the whole Balh valley and other low altitude

are quite hot.

The winter starts from the middle of November and continues till the end of March.
Thereafter the mercury continues rising till the set of Monsoon which starts from the last
week of June or early July and continues till the middle of September. During October
and November, the nights are pleasant whereas the days are a bit hot. Average

minimum and maximum temperature in the district varies from 3° C to 35° C.

The district receives precipitation in the form of rainfall, mainly during the monsoon
period from July to September. The average annual rainfall in the district is about 1136
mm with 55 to 75 average rainy days. Annual average rainfall in the district is highly
variable and ranges from 700 to more than 2000 mm at Joginder nagar. The winter snow
often comes down to 1300 meter. Normally, it melts from the end of March from the
places lying below 3300 meter.

3.4.1. Methodology
The methodology adopted for monitoring surface observation is as per the standard
norms laid down by Bureau of Indian Standards (IS: 8829) and India Meteorological
Department (IMD). On-site monitoring was undertaken for various meteorological
variables in order to generate the site-specific data. Data was collected every hour
continuously from 1%t January 2013 to 315 March 2013 covering winter season.

34.1.1 Methodology of Data Generation

The Monitoring Station equipped with continuous monitoring equipment was installed at
a height of 10 m above ground level to record wind speed, direction and temperature.
The meteorological monitoring station was located in such a way that it is free from any
obstructions and as per the guidelines specified under 1S:8829. Cloud cover was

recorded by visual observation.

34.1.2 Sources of Information
Secondary information on meteorological conditions has been collected from the nearest
IMD stations at Mandi and Dharamshala located about 66 km and 80km from the mine
site in SE and NW direction respectively. In view of the fact that the mine lease area is
near to the boundary of the Kangra district, as compared to the IMD observatory Mandi,
the climate of Kangra district has more influence and bearing on the climate of the study
area. The available meteorological data of IMD Dharamshala, has been analyzed and

summarized as follows.
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3.4.2. Presentation of Data

34.21 Meteorological Data Recorded at IMD, Dharamshala
The meteorological data was collected from the IMD - Dharamshala, located at EL 1211
masl, which has more pronounced effect on the project site. The data collected from IMD
includes wind speed, temperature, relative humidity and rainfall. The monthly maximum,
minimum and average values are collected for all the parameters except wind speed. All
these parameters are recorded twice a day viz at 0830 and 1730 hours. The collected
data is tabulated in Table 3.3.

Table 3.3 : Climatological Data Station: IMD, Dharamshala (1960-1990)

Relative Humidit . Mean Cloud Cover
ot Temperature £C) (%) y Rainfall (mm) ;Vin dd (Oktas of sky)
Mean . Monthl Rain pee
o | MeanMin | 830 | 17:30 (mm)y Day;’ (cmpn) | 830 | 17:30
January 14.6 5.6 61 58 93.3 51 4 3.6 4.2
February | 16.2 7.1 58 54 108.4 5.9 4.9 3.9 4.6
March 20.8 11.1 50 46 112 6.3 4.7 3.8 4.7
April 26.1 15.8 45 37 55 4.5 4.9 3.2 4.4
May 30 19.4 40 33 72.5 5.1 5.6 2.4 3.8
June 31 21.3 55 49 233.3 10.2 4.4 3.2 4.3
July 27.2 20.4 81 78 868.8 21.3 3.3 5.7 6
August 26.4 20 85 84 843.8 22 2.8 5.7 6.3
Septembe
) 26.4 18.3 76 74 322.5 119 3.2 3.4 40
October 24.9 14.8 60 54 41.3 2.7 3.5 1.3 2.6
November| 20.8 10.3 56 52 21.5 14 3.4 1.7 2.3
December| 16.6 6.9 58 57 61.2 3.2 34 3 3.3
Mean 23.4 14.3 60 56 4 3.4 4.3
Total rainfall/Rainy days 2833.6 99.6

3.4.2.2 Meteorological Data Generated at Site
The meteorological parameters have been recorded on hourly basis during the study
period from Jan 2013 to March 2013 and the parameters recorded at site include wind

speed, wind direction, temperature, relative humidity and rainfall.

3.4.3. Synthesis of Data on Climatic Conditions
3431 Analysis of the Data Recorded at IMD-Dharamshala

1] Temperature
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The winter season starts from Middle of November and continues till end of March.
December, January and February are the coolest months. Both the night and day
temperatures increase rapidly during the onset of pre-monsoon season from April to
May. The mean maximum and minimum temperature have been recorded in June
(31°C) and January (5.6°C) respectively. The extreme minimum and maximum
temperature recorded are 38.3°C (8/6/1973) and -1.9°C (21/1/1990).

2] Relative Humidity

The air is generally humid during the monsoon season and the weather during other
seasons was observed to be dry. The relative humidity during August at 08:30 hr was
observed to be around 85% and at 17:30 hr, was observed to be in the range of 84%.
The minimum relative humidity was observed during May at 08:30 hr and 17:30 hr as

40% and 33% respectively.
3] Rainfall

The average annual rainfall based on the 30 year IMD data, was recorded to be 2833.6
mm. The monsoon sets in the month of June and continues till September. The
maximum amount of rainfall (868.8 mm) occurs in the month of July followed by August
843.8 mm. The maximum number of rainy days was observed in the month of August
(22 days) while the rainfall occurs approximately 100 days annually. The heaviest rainfall
have been recorded as 316.9 mm (6/8/1958). The average rainfall during monsoon

period has been recorded as 2268.4mm which is 80% of the annual rainfall.
5] Cloud Cover

During the winter and the pre-monsoon seasons, it was observed that the skies were
generally very clear. In the post-monsoon season, generally light clouds were observed
in the evenings, with clear mornings. During the monsoon season, both in the morning

and evenings, the skies were found to be generally clouded.
6] Wind Speed / Direction

Generally, light to moderate winds prevail throughout the year with speed ranging from 1
to 19 kmph. Winds were light and moderate particularly during the morning hours, while
during the afternoon hours the winds were stronger. The season wise recorded

respective wind pattern is given as below:

A) Wind Pattern during PreMonsoon Season
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0830-hr

A review of the wind rose diagram showed predominant winds occurring mostly from N

and NE direction.
1730-hr

A review of the windrose diagram showed predominant wind occurring mostly from SW

direction followed by SW and W directions.

B) Wind Pattern during Monsoon Season
0830hr

A review of the wind rose diagram showed predominant winds occurring mostly from NE

direction followed by E direction.
1730hr

A review of the windrose diagram shown predominant winds are mostly from SW

direction followed by W direction.

C) Wind Pattern during PosMonsoon Season
0830hr

A review of the wind rose diagram showed predominant winds occurring mostly from NE

direction followed by N direction.
1730hr

A review of the wind rose diagram showed predominant winds occurring mostly from SW

direction followed by W direction.

D) Wind Pattern during Winter Season

0830hr

A review of the wind rose diagram showed predominant winds occurring mostly from NE

direction followed by N direction.
1730hr

A review of the wind rose diagram showed predominant winds occurring mostly from SW

direction followed by W.
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3.4.3.2 Observations on Primary Data

The site-specific data for the study period in respect of temperature, humidity and rainfall

is presented in Table 3.5.

1. Temperature

Maximum temperature of 25.9 °C (March 2013) and minimum temperature of 7.1 °C

(January 2013) was recorded during the study period January 2013 to March 2013.

2. Relative Humidity

Maximum and minimum relative humidity observed during February 2013 and March

2013, was 63% and 34% respectively.

3. Rainfall

A total of 342.5 mm of rainfall was observed during the study period. The maximum

monthly rainfall of 158 mm was recorded during February 2013. The monthly rainfall

data for year 2012 is presented in Table 3.4.

Table 3.4 : Monthly Rain Fall Data Observed at Joginder Nagar Tehsil (2012)

Month Rain Fall Data (in mm)
January, 202 132.7
February, 2012 77

March, 2012 41
April, 2012 103.5
May, 2012 27
June, 2012 53.5
July, 2012 926.5

August, 2012 781.1

September, 2012 445.1
October, 2012 18
November, 2012 8
December, 2012 40

Total 2653.4

4. Cloud Cover

The cloudy skies were observed mostly during the month of February and March.

5. Wind Speed / Direction
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The wind rose diagram developed during winter (January 2013 to March 2013) shown in

Figure 3.13 reveals that pre-dominant wind direction occurs mostly from south-west

direction and mean wind speed is 1.45 kmph and the maximum speed observed was
12.2 kmph.
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Table 3.5 : Site Specific Meteorological Data

Janl3 Feb13 Mar-13
Day Temperature Humidity | Rainfall| Temperature| Humidity | Rainfall | Tempeature | Humidity | Rainfall
(°C) (%) (mm) (°C) (%) (mm) (°C) (%) (mm)
Max. Min. | 8:30| 17:30 Max. | Min. | 8:30| 17:30 Max. | Min. | 8:30| 17:30
1 17.2 9| 61 54 0 16| 79| 59 52 0| 19.4| 11.9| 50 43 0
2 17.1 8.7| 61 53 0| 155, 8.1| 58 52 0| 20.7| 12.4| 52 43 0
3 17.1 8| 61 52 0 15 8 58 51 0 21| 12.6| 53 45 0
4 15.2 8.2| 58 53 0| 142, 72| 57 50 26| 21.4| 13.2| 53 45 0
5 15.3 8.3| 58 53 0| 144 75| 59 52 16| 22.8| 14.3| 55 47 0
6 15.4 7.7 59 51 O| 147, 7.7, 58 52 46| 22.4| 14.4| 54 48 0
7 15.4 8.3| 59 53 0| 17.2| 89| 61 54 4| 23.4| 152| 55 47 0
8 15.2 79| 58 53 0| 17.5| 9.2 62 54 0| 22.7| 149| 50 48 0
9 14.7 7.6 57 51 0| 17.4) 95 62 56 0| 22.8| 14.8 50 48 0
10 15.3 78| 58 52 0| 175/ 9.6| 63 56 0 23 15| 52 42 0
11 15.9 75| 59 50 0| 16.7, 99| 61 56 0| 23.2| 15.3| 48 43 0
12 15.8 74| 59 50 0O| 17.8| 9.7| 63 56 0| 22.7| 14.8| 47 42 0
13 15.5 73| 58 50 2| 173 9.2, 61 54 0 25| 16.8| 51 47 0
14 15.7 7.2| 59 50 0| 16.2| 87| 59 52 0| 22.3| 15.2| 49 42 41
15 16 75| 59 53 0| 159| 85| 59 52 0| 21.5| 19.8| 45 44 7.5
16 15.2 7.7 58 52 0 16 8.2 59 50 6| 22.7| 15.7 48 43 0
17 14.4 7.3| 60 50 0| 175, 93| 62 54 4| 23.2| 16.2| 47 43 0
18 14.6 7.4 61 53 24| 18.2| 10.7 57 50 2| 23.6| 16.7 48 43 0
19 14.6 7.1| 61 57 33| 18.5 11 59 52 0| 22.7| 15.6| 48 41 0
20 14.7 76| 62 59 0| 19.4| 11.4| 54 52 0| 229| 15.2| 45 39 0
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21| 149] 78] 58] 53 0] 189 11.2] 54| 48 0] 233| 16.7] 46| 41 0
22 15| 74| 58| 51 0| 192| 12| 54| 48 2| 248| 17.2| 47| 45 0
23| 145| 7.7| 57| 52 0| 191 132| 54| 53 12| 259| 185| 49| 46 0
24 15 8| 58| 52 0| 205| 141 56| 52 12| 256| 183| 47| 45 38
25| 15.1| 71| 58| 50 0| 218| 148 57| 53 0| 255| 175| 48| 43 26
26| 15.1| 81| 59| 52 0| 228| 152| 59| 54 0| 254| 173| 48| 43 0
27| 152 8| 59| 53 0| 18.7| 11.4| 53| 52 13| 255| 17.4| 48| 45 0
28| 152| 82| 59| 54 0| 189 10.8] 54| 50 15| 255| 17.2| 48| 43 0
29| 15.1| 79| 58| 52 0 T| 248 172| 47| 39 12
30| 153| 75| 59| 53 0 T| 244] 168| 46| 39 1
31| 154 7.8| 59| 52 0 I 25 171 47| 34 0

Maximum 17.2 22.8 25.9

Minimum 71 72 11.0

:;tii:‘au 59 158 1255
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Figure 3.13 : Site Specific Windrose Diagram (Winter)
3.5. Air Quality
The study area represents mostly rural environment. The ambient air quality with respect
to the study zone of 10-km radius around the mine site forms the baseline information.
The various sources of air pollution in the region are traffic, urban and rural activities.
This will also be useful for assessing the conformity to standards of the ambient air
guality during the mine operation.

This section describes the selection of sampling locations, methodology adopted for

sampling, analytical techniques and frequency of sampling.
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3.5.1. Methodology Adopted for Air Quality Survey
3.5.1.1 Selection of Sampling Locations

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

designed ambient air quality-monitoring network. The design of monitoring network in

the air quality surveillance programme has been based on the following considerations:

Meteorological conditions on synoptic basis;

Topography of the study area;

Representatives of regional background air quality for obtaining baseline

status; and

Representatives of likely impact areas.

Ambient air quality monitoring stations were set up at five locations with due

consideration to the above mentioned points. The location of the selected stations with

reference to the project site and details of environmental setting around each monitoring

station are given in Table 3.6 and Figure 3.14.

Table 3.6 : Details of Ambient Air Quality Monitoring Locations

i Direction .
. Distance from Environmental
Station . . w.r.t. the .
Name of the Station the Mine Setting/
Code center of e
boundary (km) . . Justification
Mine Site
Al Mine Site, Rana Kha - - River bed / Rural
A2 Balh Village 0.5 SwW Rural/Residential
A3 Bagla 2.5 E Rural/Residential
A4 Konsal 1 NE Rural/Residential
A5 Machyal 1.5 SE Rural/Commercial
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Figure 3.14 : Location of Ambient Air Quality Monitoring Stations

EQMS India Pvt. Ltd.

72

























































































































































































































































