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1 INTRODUCTION
1.1 Preamble

The term Environment Impact Assessment (EIA) refers to the anticipation of various impacts a
project will have on the environment and the local community. It is a decision-making tool,
which guides decision makers in taking appropriate decisions prior to sanctioning clearance.
Environmental Impact Assessment (EIA) is a tool used to identify the environmental, social and
economic impacts of a project prior to decision-making. It aims to predict environmental impacts
at an early stage in project planning and design, find ways and means to reduce adverse impacts,
shape projects to suit the local environment and present the predictions and options to decision-
makers. By using EIA both environmental and economic benefits can be achieved, such as
reduced cost and time of project implementation and design, avoided treatment/clean-up costs

and impacts of laws and regulations.

1.2 General Information

The proposed sand mining project at Nalanda Lokain — 05, Lokain Sand Ghat No -08 on Lokain
River, Area: 8.25 Ha, Mauza- Korthu & Pirogha, P.O- Korthu, P.S-Telhara, Block-
Ekangarsarai, District- Nalanda, Bihar. The state government has issued the LOI for a period of
five years vide letter no- 1985/Khanan, Nalanda, dated 23-12-2022 in favor of BIMAL KUMAR.
A copy of LOI is attached as Annexure-1I.

Mine plan and Progressive Mine Closure Plan: Mining Plan and Progressive Mine Closure
Plan of the proposed mine lease area is prepared by United Exploration India Pvt. Ltd having
QCI NABET accreditation No. NABET/APA-MPPA/IA/006, with validity up to 11th March,
2024.

The mining plan for the Nalanda Lokain — 05, Lokain Sand Ghat No -08 has been approved
with production capacity of 49500 Cum per year 102960 TPA from the Department of Mines &
Geology, Govt. of Bihar through vide letter No. 2633/M Patna, dated 19/05/2023 under the Bihar
Minor Minerals Concession Rules 2019. Copy of approval Letter of Mining Plan has been

attached as Annexure I1.
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Environment Consultant: The lessee has hired an Environment Consultant Rian Enviro Private
Limited, H/O- 202 & 402, Mangal Market, Raza Bazar, Sheikhpura, Patna, Pin code: 800014 for
preparation of Environment Impact Assessment Report for obtaining Environment Clearance
from SEIAA, Bihar.

ToR Letter: It is in this context, hard copy of Form-lI and Pre-Feasibility Report has been
submitted to SEIAA, Bihar on 01.06.2023 requesting for issue of “Terms of Reference” (TOR).
The ToR Letter has been issued on date 09.06.2023 by SEIAA, (File No. SIA/1(a)/2431/2023).
Validity of TOR is for period of three years.

Baseline data collection: The baseline data was collected in summer season form 1% of March
2023 to 31° of May 2023.

1.3 Identification of Project and Project Proponent

1.3.1 Identification of Project
Mining of Minor mineral (Sand) from the river Lokain by BIMAL KUMAR having an area of

8.25 ha with production capacity of 49500 Cum per year 102960 TPA. The mine is situated in
the Mauza- Korthu & Pirogha, P.O- Korthu, P.S-Telhara, Block- Ekangarsarai, District-
Nalanda, Bihar. The mine lease area falls in the survey of India Toposheet no. G45N3, G45N7,
G45N4, G45N8.

1.3.2 Identification of Project Proponent
The applicant details are given below: -

Table 1-1: Applicant Details

SI No. Name of the Mine lease area Applicant

1 Nalanda Lokain — 05, Lokain | Bimal Kumar

S/o- Shyam Sundar Yadav
Sand Ghat No -08 Mohalla- Kurji, P.O — Kurji Mor,
P.S- Digha, Dist- Patna-800010
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1.4 Environmental Clearance

The Proposed Sand Mining Project of Nalanda Lokain — 05, Lokain Sand Ghat No -08 on Lokain
River, Area: 8.25 Hectares, Khata No. 80, Khasra No. 224, 225, 546, 391, Mauza- Korthu &
Pirogha, P.O- Korthu, P.S-Telhara, Block- Ekangarsarai, District- Nalanda, Bihar falls in
Category “B1”, 1(a), due to Mining lease area is more than 5.0 Ha as per honorable NGT order
and as per OM dated 12.12.2018. Project will be assessed by SEIAA, Bihar. Lessee will have to
take Environmental Clearance from SEIAA, Bihar as per EIA notification September, 2006
amended in December 2009 and April 2011 and amendment thereof to start the mining

operation.

Project Concept and Site selection*

v

Form 1 pre- feasibility project report
with proposed TOR to MoEF (EAC)

Scoping by SEAC (site visit by

»| Treated as category A - if
sub group of SEAC, if necessary) soTy

general conditions apply

v
v v
Category B1 - EIA Category B2
required - EIA not required
v
| Scoping by SEAC l—’ EC- rejected by SEIAA on the

recommendation of SEAC

—I TOR approved by SEAC I

Draft EIA report to .
- Summary EIA and Form I - display
SPCB/UTPCC by project > e website by SPCB/UTPCC
proponent ’
Display ¥
on the N "
SEIAA Public consultation
website process by SPCB/UTPCC Display at Panchayat, ZP
- * - DM/DC/Dy. Com & on the
Proceedings of public SPCB/ UTPCC website
consultation
Appraisal and To proponent for submission of final EIA
recommendation by SEAC report / supplementary report to draft EIA
Approval by SEIAA
Referred back to SEAC under
communication to the project proponent
| Rejected I | Approved |—> Display on the SPCB/ UTPCC website
l & project proponent website
| Post EC monitoring l_’ Submission of half > Di?PlaY of
yearly compliance compliance report
report to SEIAA on SEIAA website

[ The proponent should apply for CRZ clearance, as per applicability

Figure 1-1: Environmental Clearance Process
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1.5 Brief Description of Nature, Size, Location of The Project

Table 1-2: Description of the Project

S. No. | Particulars Details
1. Nature and Size of | Mining of Sand Minor Minerals with Production Capacity of 49500
the Project Cum per year 102960 TPA (M.L. Area- 8.25 ha).
2. Location
River | Name of the Ghat | Area | Khata| Khasra Mauza
Plot/Survey/Khasr Name (Ha) | No. No.
a No. Lokain [Nalanda Lokain—05,| 8.25 | 80 | 224,225, | Korthu &
lokain sand ghat No - 546,391 Pirogha
08
Village Korthu & Pirogha
Block Ekangarsarai
District Nalanda
State Bihar
3. Geographical Nalanda Lokain — 05, Lokain Sand Ghat No -08: -
Coordinates Sl Latitude Longitude
Latitude and No
Longitude of 1 25°13'49.76"N | 85°9'37.28"E
2 25°13'49.22"N | 85°9'43.54"E
3 25°14'8.51"N | 85° 9'42.66"E
4 25°14'8.52"N | 85° 9'39.05"E
4. Toposheet (OSM) | G45N3, G45N7, G45N4, G45NS8.
No.
5. Lease Area Details
Lease Area 8.25 Ha.
Type of Land River bed of Lokain
Topography Undulated (Riverbed)
Site Elevation | 83.3mt083.1m
Range
6. Cost Details
Cost of the project Rs. 53.55 lakhs. (Including Auction Cost)
Cost for EMP 3.14 Lakh (Capital Cost) & 8.94 Lakhs (Recurring Cost)
7. Environmental Settings of the area
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Ecological Sensitive | There is no any Ecological Sensitive Areas (National Park, Wild Life
Areas (National | Sanctuary, Biosphere Reserve, Reserve/ Protected Forest etc.) within
Park, Wild Life |10 Km radius.

Sanctuary,
Biosphere Reserve,
Reserve/ Protected
Forest etc.) within
10 Km radius

Nearest Town/ | Bihar Sharif, approx. 36.0 km towards East.
Major City with
population

Nearest Railway | Ekangarsarai Railway Station, approx. 7.20 Km towards ESE.
Station

Nearest NH-33, Approx. 1.06 Km towards South.
National/State
Highway

Jayprakash Narayan International Airport, approx. 40.5 Km towards

N Ai
earest Airport NNW

India Post, Approx,2.2 Km towards ESE

N P ffi . . ;
earest Post Office |\ ; Nagar pali post office, Approx,4.89 Km towards ESE

Medical Facilities Govt. Primary Hospital, Kajichak, approx. 4.32 Km towards SE.

. I Government Primary School, Piroghamath Approx. 0.86 Km towards
Education Facilities | North

Ecological Sensitive | There is no Ecological Sensitive Area within 10 Km radius from
Area project site.

There are no Archaeological sites within 10 km radius from project
Archaeological sites

site.
Seismic Zone Zone 1V (IS 1893: 2002)
Water Body Lokain River (Riverbed)
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1.6 Scope of Study

The scope of the study includes a detailed characterization of the environment in an area of
10 Km radius of the Mine Lease Area for various environmental parameters like Ambient
Air, Water, Noise, and Land, Biological and Socio-economic aspects.

1.7 Preparation of EIA

The EIA includes the following details:
1) Study of the reports like Geological report, Pre-Feasibility Report (PFR) or mining
plan made available by the client.
2) Present Environmental Setting
3) Identification, prediction and evaluation of Anticipated Environmental Impact due to
the proposed mine and related facilities.
The environmental impacts would be anticipated in core and buffer zone on:

e Topography and drainage,

e Climate,

e Water quality (Surface/Ground),

e Hydro-geological Regime,

e Air quality,

e Noise Levels,

e Soil Quality,

e Floraand Fauna,

e Traffic density survey,

e Land-Use,

e Socio-Economic Conditions,

e Habitat,

e Health, culture, human environment including public health, occupational health

and safety

e Sensitive Places/Historical Monuments.
This EIA Report is prepared in accordance with has been divided into twelve chapters (in
addition to Executive Summary) as briefed hereunder:

Chapter 1 — Introduction

The chapter provides description of project background, site and surroundings, objectives,
scope and organization of the study and format of this report as well as Point Wise Term of
Reference reply (TOR) Replies.

Chapter 2 — Project Description

This chapter provides information on project and capacity; need for the project; location; size
or magnitude of operation; technology and process description; maps showing project layout,
component of projects etc.
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Chapter 3- Description of the Environment

This chapter deals with the methodology and findings of field studies undertaken with respect
to ambient air, meteorology, water, soils, noise levels, ecology to define the various existing
environmental status in the area of the project. This also deals with the infrastructural
development as a part of project and sources of pollution from the proposed mining project.

Chapter 4 — Anticipated Environmental Impacts and Mitigation Measures

In this chapter, the potential impacts of the proposed mining and allied activities, which could
cause significant environmental concerns, are identified and discussed. This discussion will
form the basis for environmental management activities.

Chapter 5 — Analysis of Alternatives (Technology and Site)

This chapter will include alternatives to determine the best method of achieving the project
objectives with minimum environmental impacts or indicates the most environmentally
friendly and cost-effective options, if any.

Chapter 6 — Environmental Monitoring Program

This chapter will include ascertaining the environmental impacts; state of pollution within the
mine lease and in its vicinity; planning for predictive or corrective actions in respect of
pollution to keep it within permissible limits.

Chapter 7 — Additional Studies

This chapter will include outcomes of public consultation, risk assessment, social impact
assessment, R&R action plan, biodiversity conservation plan, watershed management etc
which will be studied in surrounding of the project area.

Chapter 8 — Project Benefits
This chapter deals with improvements in the physical infrastructure, social infrastructure,
employment potential and other tangible benefits due to proposed project activity.

Chapter 9: Environmental Cost Benefit Analysis - This chapter includes Project Cost, cost of
pollution control facilities and project implementation schedule.

Chapter 10 — Environmental Management Plan

This chapter will include the description of administrative aspects of ensuring that the
mitigation measures suggested are implemented and their effectiveness is monitored, after
approval of the EIA.

Chapter 11 — Summary
This will constitute the summary of EIA Report.

Chapter 12 — Disclosure of Consultant
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This will include the names of the consultants engaged in preparation of EIA and nature of
consultancy rendered.

1.8 Laws Applicable to This Project

The Acts, Notifications, Rules and Amendments applicable for setting up a new mining
industry or its expansion of an existing mine and for operation of a mine include the
following:

e EIA Notification, 2006 under EPA Act, 1986.

e Bihar Sand Mining Policy-2019 as amended and Bihar Minerals (Concession,
Prevention of Illegal Mining, Transportation & Storage) Rules, 2019 (as
amended in 2021

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

e The Mines Act, 1952.

e Mines Rules, 1955.

e Mineral Concession Rules, 1960.

e Mineral Conservation and Development Rules, 1968

e The Water (Prevention & Control of Pollution) Acts1974/ Rules1975

e The Air (Prevention & Control of Pollution) Acts 1981/ Rules1982

e The Environment (Protection) Acts1986/Rules 1986

e The Factory Act 1948 (as amended till 1987) & Bihar Factory Rules, 1950

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

e The Central Motor Vehicle Rules 1989(Under Motor Vehicle Act 1988)

e The Workmen’s Compensation Act 1923 as amended up to 2000/ Rule 1924,
1935, 1991 & 1996.

e Enforcement & Monitoring Guidelines for Sand Mining, 2020

e Sustainable Sand Mining Management Guideline, 2016

1.9 Term of Reference (ToR)

The project proposal was submitted to State Level Environment Impact Assessment
Authority-Bihar for its appraisal. ToR of proposed Sand mining project has been issued by
SEIAA,; Bihar vide File no- SIA/1(a)/2431/2023 dated 09-06-2023 The compliance of ToR is

described below.
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Table 1-3: Point Wise Compliance for ToR

Sr. TOR Compliance
No.
1 Year-vise production details since | This is the new auctioned sand mining Ghat project.
1994 should be given, clearly | LOI details Attached as annexure |
stating the highest production | The operation will  be started after obtaining
achieved in any one year prior to | environmental clearance.
1994. It may also be categorically
informed whether there had been
any increase in production after
the EIA Notification 1994 came
into force, w.r.t. the highest
production achieved prior to 1994.

2 | A copy of the document in support | State Govt. has given its consent to grant mining lease to the
of the fact that the Proponent is the | proponents. Copy of LOI are enclosed as Annexure No. |
rightful lessee of the mine should
be given"

3 | All documents including approved | The documents including mine plan and EIA being submitted

mine plan, EIA and public hearing
should be compatible with one
another in terms of the mine lease
levels, waste

area, production

generation and its management,
mining technology etc. and should

be in the name of the lessee.

are compatible with one another

Mine Lease area-

Nalanda Lokain — 05, Lokain Sand Ghat No -08 — 8.25 Ha.
Production Capacity: 49500 Cum per year 102960 TPA.

No mines waste will be generated as whole mined material is
saleable. Approx. 1.35 Kg/day amount of Solid waste will be
generated on the project site. The waste will be managed as per
the Solid Waste Management Rules 2016. Separate bins will

be provided near mine site.

Mining Method-Opencast semi-mechanized.
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Refer Chapter-2 for all above information’s.

All corner coordinates of the mine
lease area, superimposed on a
High-

toposheet,

Resolution Imagery

topographic  sheet,
geomorphology and geology of
the area should be provided. Such
an Imagery of the proposed area
should clearly show the land use
and other ecological features of
the study area (core and buffer

zone).

All Corner Coordinates of mining lease area superimposed
on Map has been incorporated in EIA/EMP Report

Refer Chapter-2, Figure no-2-3

The land-use of the study area with proper demarcated features

is enclosed with the report, Refer Chapter-3, section-3.6

Information should be provided in
Survey of India Toposheet in
1:50,000

geological

scale indicating

map of the area,
geomorphology of land forms of
the area, existing minerals and
mining history of the area,
important water bodies, streams

and rivers and soil characteristics.

Land Use pattern & land use map is given in chapter 3,

section-3.6, Figure No. 3-13.

Details about the land proposed for
mining activities should be given
with information as to whether
mining conforms to the land use
policy of the State; land diversion
for mining should have approval
from State land use board or the

concerned authority.

The proposed land is a dry bed of river.

The mining process will be done land use policy of the State &

there is no land diversion has been proposed.

It should be clearly stated whether
the proponent Company has a well

laid down Environment Policy

Yes, laid down

Environment Policy. The hierarchical system or administrative

the proponent Company has a well

order of the company has been given in the EIA report., Refer
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approved by its Board of
Directors? If so, it may be spelt out
in the EIA Report with description
of the prescribed operating
processes /procedures to bring into
focus any infringement / deviation /
violation of the environmental or
forest norms / conditions? The
hierarchical system or
administrative ~ order of the
company to deal with the
environmental issues and for
insuring compliances with the EC
conditions may also be given. The
system of reporting of non-
compliances / violations  of
environmental norms to the Board
of Directors of the Company and/or
shareholders or stakeholders at
large, may also be detailed in the
EIA Report.

Chapter-10,

Issues relating to Mine Safety,
including subsidence study in case
of underground mining and slope
study in case of open cast mining,
blasting study etc. should be
detailed. The proposed safeguard
measures in each case should also

be provided.

Please refer to Chapter 7 of EIA report

The study area will comprise of 10
km zone around the mine lease from
lease periphery and the data
contained in the EIA

The 10 km zone from periphery of the lease has been
considered as the study area. The Buffer map of the study area
is attached with report.
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No waste will be generated except small amount of municipal

solid waste, which will be managed as per law.

All the details in the EIA report are for the life of the mine
period. Refer Chapter-2.

10

Land use of the study area
delineating forest area, agricultural
land, grazing land, wildlife
sanctuary, national park, migratory
routes of fauna, water bodies,
human settlements and other
ecological features should be
indicated. Land use plan of the
mine lease area should be prepared
to encompass  preoperational,
operational and post operational
phases and submitted. Impact, if
any, of change of land use should

be given.

Land use pattern of 10 km from the periphery of the lease area
has been prepared and incorporated with the report. The study
area lies in Lokain River. No National parks or WLS is found
within 10 km study area, Refer Chapter-3. section 3.11.

11

Details of the land for any Over
Burden Dumps outside the mine
lease, such as extent of land area,
distance from mine lease, its land
use R&R issues, if any, should be

given.

There is no overburden generated from this mining activity.

12

A Certificate from the Competent
Authority in the State Forest
Department should be provided,
confirming the involvement of
forest land, if any, in the project
area. In the event of any contrary

claim by the Project Proponent

There is no forest land within the lease area.
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regarding the status of forests, the
site may be inspected by the State
Forest Department along with the
Regional Office of the Ministry to
ascertain the status of forests, based
on which, the Certificate in this
regard as mentioned above be
issued. In all such cases, it would
be desirable for representative of

the State Forest Department to

assist the  Expert Appraisal
Committees.

13 Status of forestry clearance for the | No forest land is involved in the lease area, therefore,
broken-up area and virgin forestland | deposition of net present value (NPV) and compensated
involved in the Project including | Afforestation is not indicated.
deposition of net present value
(NPV) and Compensatory
afforestation (CA) should be
indicated. A copy of the forestry
clearance should also be furnished.

14 Implementation status of | There is no forest land involved in the leased-out area. Hence,
reorganization of forest rights under | this act is not applicable for this project.
the schedule tribes and other
traditional forest Dwellers
(Recognition of Forest Rights) Act,

2006 should be indicated.

15 The vegetation in the RF / PF areas | No RF/PF is present within the 10 km radius of the lease area.
in the study area, with necessary | However, the vegetation details of the study area is
details, should be given. incorporated with the report, Refer Chapter-3, section 3.11

16 | A study shall be got done to | The details Impacts & their mitigation measures are given in

ascertain the impact of the Mining
Project on wildlife of the study

chapter 4 of EIA/EMP Report.
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area and details furnished. Impact
of the project on the wildlife in the
surrounding and any  other
protected area and accordingly,
detailed  mitigative = measures
required, should be worked out
with  cost implications and
submitted.

17

Location of  National Parks,
Sanctuaries, Biosphere Reserves,
Wildlife Corridors, Ramsar site
Tiger / Elephant Reserves / (existing
as well as proposed), if any, within
I0 km of the mine lease should be
clearly indicated, supported by a
location map duly authenticated by
Chief Wildlife Warden. Necessary
clearance, as may be applicable to
such projects due to proximity of the
ecologically sensitive areas as
mentioned  above, should be
obtained from the Standing
Committee of National Board of

Wildlife and copy furnished.

There is no any National Parks, Sanctuaries, Biosphere
Reserves, Wildlife Corridors, Ramsarsite Tiger / Elephant

Reserves are present within 10 km study area.

Topomap on Survey of India topo sheet has been incorporated
in EIAJEMP report. Refer Chapter-1, Fig- 1-2

18

A detailed biological study of the
study area [core zone and buffer
zone (10 km radius of the periphery
of the mine lease)] shall be carried
out. Details of flora and fauna,
endangered, endemic and RET
Species duly authenticated,
separately for core and buffer zone

should be furnished based on such

Detailed biological study of core zone and buffer zone within
10 km radius of the periphery of the mine lease for flora
fauna, endangered & endemic species has been incorporated
in the EIA/JEMP report. Refer Chapter-3, Section-3.11
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primary field survey, clearly
indicating the Schedule of the
fauna present. In case of any
Scheduled-I fauna found in the
study area, the necessary plan
along with budgetary provisions
for their conservation should be
prepared in consultation with State
Forest and Wildlife Department
and details furnished. Necessary
allocation of funds for
implementing the same should be
made as part of the project cost.

19

Proximity to areas declared as
'Critically Polluted’ or the Project
areas attracting court restrictions for
mining operations, should also be
indicated and where to required,
clearance certifications from the
prescribed Authorities, such as the
SPCB or State Mining Dept. should
be secured and furnished to the
effect that the proposed mining
activities could be considered.

This project is not coming in critically polluted area.

20

Similarly, for coastal Projects, A
CRZ map duly authenticated by one
of the authorized  agencies
demarcating LTL. HTL, CRZ area,
location of the mine lease w.r.t
CRZ, coastal features such as
mangroves, if any, should be
furnished. (Note: The Mining
Projects falling under CRZ would

This is not applicable.
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also need to obtain approval of the
concerned Coastal Zone

Management Authority).

21

R&R Plan/compensation details for
the Project Affected People (PAP)
should be  furnished.  While
preparing the R&R Plan, the
relevant State/National
Rehabilitation &Resettlement Policy
should be kept in view. In respect of
SCs /STs and other weaker sections
of the society in the study area, a
need based sample survey, family-
wise, should be undertaken to assess
their requirements, and action
programmes prepared and submitted
accordingly, integrating the sectoral
programmes of line departments of
the State Government. It may be
clearly brought out whether the
village(s) located in the mine lease
area will be shifted or not. The
issues relating to shifting of
village(s) including their R&R and
socio-economic aspects should be

discussed in the Report.

This is a River Bed Mining Project.

There are no inhabited areas in the allotted mine area which

lies on the Lokain River, therefore no R&R Plan is proposed.

22

One season primary baseline data on
ambient air quality as per CPCB
Notification of 2009, water quality,
noise level, soil and flora and fauna
shall be collected and the AAQ and
other data so compiled presented
date-wise in the EIA and EMP

Baseline study was carried out for Summer Season from 1%
March 2023 to 31% May 2023. Details are provided in
Chapter-3 of EIA report.

The locations of the monitoring stations were decided on the
basis of prevailing micro - meteorological conditions (Wind
direction & wind speed) of the study area.

The wind rose has been given in chapter 111 of EIA/EMP
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Report™ Site-specific meteorological
data should also be collected. The
location of the monitoring stations
should be such as to represent whole
of the study area and justified
keeping in view the pre-dominant
downwind direction and location of
sensitive receptors. There should be
at least one monitoring station
within 500 m of the mine lease in
the pre-dominant downwind
The

composition of PM10, particularly

direction. mineralogical

for free silica, should be given.

Report. One location has been selected in downwind direction

within 500 m from the lease boundary.

The location of the monitoring sites has been shown in map.

Refer Chapter- 3 & 4

23

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

also be indicated on the map.

Air quality modeling has been carried out for prediction of
impact of the project on the air quality of the area. Air
Modeling has been carried out for tracking impact of air
pollutant due to mining activity as well as Transportation
activity. Details of Air modeling is given in chapter 4 section
44.1

24

The water requirement for the
Project, its availability and source

should be furnished. A detailed

The water requirement for the project is 5.34 KLD out of
which 5.0 KLD for dust suppression and 0.09 KLD for use for
domestic purpose and 0.246 KLD for plantation. Water
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water balance should also be
provided. Fresh water requirement

for the Project should be indicated.

requirement will be fulfilled by private water tanker

A detailed water balance is being provided in the report. Refer
Chapter-2, Table-2.6

25 Necessary clearance from the | Water requirement will be fulfilled by private water tanker. So,
Competent Authority for drawl of | no clearance is required.
requisite quantity of water for the
Project should be provided.

26 Description of water conservation | The project does not consume any process water except for
measures proposed to be adopted in | drinking, dust suppression & plantation. Plantation is
the Project should be given. proposed, which will increase the water holding capacity &

help in recharging of ground water.
No artificial rainwater harvesting is proposed for the present
project in lease area.

27 Impact of the Project on the water | Mining activity will be done on Dry Bed of River so there is
quality, both surface and | no impact on surface water.
groundwater, should be assessed | Mining will be up to 1 m below ground level or above the
and necessary safeguard measures, | ground water table whichever comes first. This will not
if any required, should be provided. | intersect the ground water table.

28 Based on actual monitored data, it | No groundwater will be intersected during mining activity.

may clearly be shown whether
working will intersect groundwater.
Necessary data and documentation
in this regard may be provided. In
case the working will intersect
groundwater table, a detailed Hydro
Study should be

undertaken and Report furnished.

Geological

The Report inter-alia, shall include
details of the aquifers present and
impact of mining activities on these

aquifers. Necessary permission from

Please refer to section 10.5 of Chapter 10 of EIA
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Central Ground Water Authority for
working below ground water and for
pumping of ground water should
also be obtained and copy furnished.

29

Details of any stream, seasonal or
otherwise, passing through the lease
area and modification / diversion
proposed, if any, and the impact of
the same on the hydrology should be
brought out.

The project site lies on Lokain river. No diversion is proposed.

30

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

The Elevation of the applied area is 83.3 ASML to 83.1 ASML
in the stretch. Mining will be up to 1 m below ground level or

above the ground water table whichever comes first.

31

A time bound Progressive Greenbelt
Development Plan shall be prepared
in a tabular form (indicating the
linear and Quantities coverage, plant
species and time frame) and
Submitted keeping in mind the same
will have to be executed up front on
commencement of the Project.
Phase-wise plan of plantation and
compensatory afforestation should
be charted clearly indicating the
area to be covered under plantation
and the species to be planted. The
details of plantation already done
should be given. The plant species
selected for green belt should have

greater ecological value and should

Plantation/afforestation will be done as per program i.e. along
the road sides and near civic amenities, as per mine plan. Post
plantation, the area will be regularly monitored in every season
for evaluation of success rate. List of plants selected for green
belt development if incorporated in Chapter-4. Section-4.6
under Table-4.5
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be of good utility value to the local
population with emphasis on local
and native species and the species
which are tolerant to pollution.

32

Impact  on local transport
infrastructure due to the Project
should be

increase in truck traffic as a result of

indicated.  Projected
the Project in the present road
network (including those outside the
Project area) should be worked out,
indicating whether it is capable of
load.

handling the incremental

Arrangement for improving the
infrastructure, if  contemplated
(including action to be taken by
other agencies such as State
Government) should be covered.
Project Proponent shall conduct
Impact of Transportation study as
Road

per  Indian Congress

Guidelines.

Trucks/ Tractor will be used for carrying the minerals per day
from all the sand ghats. The projection has been done based on

the mineral transportation.
The details of traffic analysis are discussed in the report.

Refer Chapter-3 under section 3.13

33

Details of the onsite shelter and
facilities to be provided to the mine
workers should be included in the
EIA Report

A temporary rest shelter will be provided for the workers near
to the site with provisions of water, first aid facility, protective
equipment’s, etc. Details are given in the ETA/EMP Report.
Refer Chapter-2.

34

Conceptual post mining land use
and Reclamation and Restoration of
mined out area (with plans and with
adequate number of sections) should

be given in the EIA report.

Refer to Chapter 2

35

Occupational Health impacts of the

Occupational health impact mainly is expected due air
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Project should be anticipated and
the proposed preventive measures
spelt out in detail. Details of pre-
placement medical examination and
periodical medical examination
schedules should be incorporated in
the EMP. The project
health

measures with required facilities

specific
occupational mitigation
proposed in the mining area may be
detailed.

pollution due to fugitive dust emission because of movement
of vehicles. However appropriate mitigation measures for air
pollution control have been given in the report, discussed in
Chapter-10.

Each labour will undergo pre-placement medical examination.
Thereafter periodical heath checkup will be arranged as stated

in the report.

Refer Chapter-10, Table-10-2 for budgetary allocation.

36

Public health implications of the
Project and related activities for the
population in the impact zone
should be systematically evaluated
and the proposed remedial measures
should be detailed along with

budgetary allocations.

The proposed project being a small scale semi-mechanized
mining project, there will be hardly any process related health
implication on the population of the nearby villages except
fugitive dust emissions due to transportation. Budgetary
allocation is given in Chapter-10.

However protective equipments will be provided & health
camps & awareness programs will be arranged for them.

Details are given in report.

Refer Chapter-10.

37

Measures of  socio-economic
significance and influence to the
local community proposed to be
provided by the Project Proponent
should be

possible,

indicated. As far as
quantitative dimensions
may be given with time to time for

implementation.

Socio-economic significance provided to the local community
i.e. to the nearby villagers is given in the EIA/EMP Report,
Refer. Chapter-10, Section- 10.8

38

Detailed environmental
management plan (EMP) to mitigate

the environmental impacts which,

The detailed environmental management plan to mitigate the
environmental impacts has been mentioned in of the EIA/EMP
Report. Refer Chapter-10.
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should inter-alia include the impacts
of change of land use, loss of
agricultural and grazing land, if any,
occupational health impacts besides
other

impacts specific to the

proposed Project

39 Public Hearing points raised and | This is drat EIA report, Public hearing yet to be conduct.

commitment of the  Project ] ] ] ] ] ]
The PH Proceeding along with details will be submitted with

Proponent on the same along with |

time bound Action Plan with Final EIA Report.

budgetary provisions to implement

the same should be provided and

also incorporated in the final

EIA/EMP Report of the Project.

40 Details of litigation pending against | No litigation is pending against the project.
the project, if any, with direction
/order passed by any Court of Law
against the Project should be given.

41 The cost of the Project (capital cost | The capital cost of 3.14 Lakhs for capital and 8.94 Lakhs
and recurring cost) as well as the | recurring cost has been earmarked for EMP. Refer, Chapter-
cost towards implementation of | 10. Table-10.3
EMP should be clearly spelt out.

Name of Ghat Capital Cost Recurring Cost
(Lakh) (Lakh)
Nalanda Lokain — 3.14 8.94
05, Lokain Sand
Ghat No -08

42 A Disaster management Plan shall | A Disaster Management Plan has been given in EIA report.
be prepared and included in the | Refer Chapter-7, Section 7.7
EIA/EMP Report.

43 Benefits of the Project if the Project | Benefits of the project is discussed in detail under Chapter -8

is implemented should be spelt out.
The benefits of the Project shall

As per MOEFCC OM dated 30th Sept., 2020 adequate funds
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clearly indicate environmental,

social, economic, employment

potential, etc.

shall be earmarked as per the commitments made by project
proponent and requirements to address the issues raised during
the public hearing in
Responsibility (CER) and this will be covered under EMP.

lieu of corporate Environment

Detailed action plan for the activities along with the budgetary
allocation will be incorporated in this EIA/EMP Report upon
completion of public hearing.

44

Besides the above, the below mention

ed general points are also to be followed: -

All

referenced

documents
with

to be properly
index and

continuous page numbering.

All documents are properly referenced with index and

continuous page numbering.

b)

Where data are presented in the
Report especially in Tables, the
period in which the data were
collected and the sources should be

indicated.

Complied with EIA Report.

Project Proponent shall enclose all
the analysis/testing reports of water,
using the
MoOEF&CC / NABL accredited
All  the

analysis/testing reports should be

air, soil, noise etc.

laboratories.

original

available during appraisal of the
Project.

Details of testing reports of air, water, soil & noise have been

enclosed in EIA report. Refer Chapter-3.

d)

Where the document provided are in
language other than English, an
should  be

English  translation

provided.

Executive summary and Hindi Executive Summary is attached
as Annexure VI & VII.

The for

environmental appraisal of mining

Questionnaire

projects as devised earlier by the

Ministry shall also be filled and

The Questionnaire will be submitted along with Final EIA

Report.
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submitted.

While preparing the EIA report, the
instructions for the Proponents and
instructions for the Consultants
issued by MOEF&CC vide O.M.
No. J/11013/41/2006/- 1A. 1I(I)
dated 4th August, 2009, which are
available on the website of this

ministry should be followed.

All the instructions for the Proponents and instructions for the
Consultants issued by MOoOEF&CC vide O.M. No.
J/11013/41/2006/- 1A. 11(1) dated 4th August, 2009 are being

followed.

9)

Changes, if any made in the basic
scope and project parameters (as
submitted in Form-I and the PFR for
securing the TOR) should be
brought to the attention of
MoOEF&CC with reasons for such
changes and permission should be
sought, as the TOR may also have to
be altered. Post Public Hearing
changes in structure and content of
the draft EIA/EMP (other than
modifications arising out of the P.H.
process) will entail conducting the
PH again with then revised

documentation.

Agreed & complied.

h)

As per the circular no. J-l
1011/618/2010-1A.  1I(l)  dated
30.5.2012, certified report of the
status of compliance of the
conditions  stipulated in  the
environment clearance for the
existing operations of the project,
should be obtained from the

Regional Office of Ministry of

The EC points will be complied after grant of EC.
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Environment, Forest and Climate

Change, as may be applicable.

The EIA report should also include
(i) surface plan of the area
indicating  contours of  main
topographic features, drainage and
mining area, (ii) geological maps
and sections and (iii) sections of the
mine pit and external dumps, if any,
clearly showing the land features of

the adjoining area.

Surface plan cum geological section, geological is given in
Chapter 2, Figure No. 2-4 & Figure 2-5.

Additional Specific Conditions

Submit a report based on cumulative
assessment of increase in air
pollutants due to increase in traffic
load in view of proposed mining
activities on all the roads located
within aerial distance of 10 km

using suitable air model.

Cumulative assessment of increase in air pollutants due to
increase in traffic load in view of proposed mining activities on
all the roads located within aerial distance of 10 km using
suitable air model has been done.

Please refer to chapter 4.

If the proposed mining lease is
overlapping with the previously
allotted mining lease or already
working or worked out mining
lease, the same must be clearly
shown (on the map). The details
about quantity of sand extracted
from overlapped area should also be
furnished duly certified from the

concerned District Mining Officer.

The Mining Ghat is proposed as per the approved DSR.

The  Satellite (high
resolution) of last three years in

imageries

succession for summer, rainy and

winter seasons of each proposed

Google Image of is shown in Figure No. 2-1 of Chapter 2.

The Satellite imageries of last three years is attached in
Annexure V.
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mining lease shall be submitted. A

map on appropriate scale be
submitted to show extraction paths
to be used outside the mining lease
boundary to approach major public
roads (Rural/District Road or State /

National Highway).

Alternative route shall be explored
if extraction path is passing through
human

dense  population /

settlements.

Map showing extraction path to be used outside the mining
lease area to approach major public roads is attached as Figure
3-27 chapter 3.

A Cumulative traffic management

plan for cluster sand mining

proposal must be submitted.

Please refer to Chapter 3 under section 3-.13 & chapter 4
under section 4.10

A map of the area falling within 2.5
km radius from boundary of each
mining lease showing all man-made
public utility features such as

bridge/public civil structure

(including water intake points),
culverts etc. and highways, and a
table showing distance of the above-
mentioned man-made features from
the mining lease boundary to
facilitate decision making pertaining
to relevant rules / Guidelines be

submitted.

A map of the area falling within 2.5 km radius from boundary
of each mining lease showing all man-made public utility
features such as bridge/public civil structure (including water
intake points), culverts etc. and highways is attached in

Annexure V

A report of the cumulative EIA /
EMP study for the cluster sand
mining blocks of the proposed

mining site.

This is not the cluster Mine lease.

Page 39




Draft EIA Report for Proposed Sand Mining Project of Area 8.25 Ha at Nalanda
Lokain — 05, Lokain Sand Ghat No -08 on Lokain River at Mauza- Korthu & Pirogha,
P.O- Korthu, P.S-Telhara, Block- Ekangarsarai, District- Nalanda, Bihar.

2 PROJECT DESCRIPTION
2.1 General
This chapter gives broad description of the project, location, type of ore deposit(s), quality of
reserve, Mining Methodology, various site utilities and infrastructure, etc. The downstream

use of mineral for value addition and its importance is also described.

2.2 Type of The Project

The project is proposed for mining of “Sand” from the allotted mine lease area on River
Lokain. It is an opencast Semi mechanized mining project. Bimal Kumar, S/o- Shyam Sundar
Yadav Mohalla- Kurji, P.O — Kurji Mor, P.S- Digha, Dist- Patna-800010 is the project
proponent who is seeking prior environmental clearance for the proposed project.

The proposed project planning needs “Environmental Clearance” from the MoEF & CC, as
per the EIA Notification, 2006. The Proposed Sand Mining Project of Nalanda Lokain — 05,
Lokain Sand Ghat No -08 on Lokain River, Area: 8.25 Hectares is classified under Category
B-1 as 1(a) “Mining of minerals” due to Mining lease area is more than 5.0 Ha as per
honorable NGT order and as per OM dated 12.12.2018.

2.3 Need for The Project

Sand is used in almost any type of construction activity. It is also the most important input in
domestic activity. Further, the material can also be used for nonindustrial purposes. Thus, in
current times, where the focus of the governments is on improvement of basic infrastructure
like roads, railways, dams and other social infrastructure — both in rural and urban areas, there

is a constant need for ensuring regular supply of these minor minerals.

2.4 Description of the Project

The Proposed Sand Mining Project Nalanda Lokain — 05, Lokain Sand Ghat No -08 is located
at Khata No. 80, Khasra No. 224, 225, 546, 391 in Mauza- Korthu & Pirogha, P.O- Korthu,
P.S-Telhara, Block- Ekangarsarai, District- Nalanda, Bihar, for production capacity of 49500
Cum per year 102960 TPA over an area of 8.25 Hectare or 20.37 Acre.

Table 2-1: Location Details
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River Name of the Ghat Area |KhataNo.| Khasra Mauza

Name (Ha) No.

Lokain Nalanda Lokain — 05, 8.25 80 224,225, Korthu &
lokain sand ghat No -08 546,391 Pirogha

2.4.1 Location Details
Table 2-2: Location of the Project

Location

Nalanda Lokain — 05, Lokain Sand Ghat No -08: -

SI. No Latitude Longitude
1 25°13'49.76"N | 85°9'37.28"E
2 25°13'49.22"N | 85°9'43.54"E
3 25°14'8.51"N 85° 9'42.66"E
4 25°14'8.52"N | 85°9'39.05"E

Nalanda Lokain — 05, Lokain Sand Ghat No -08 on Lokain River Mauza-
Korthu & Pirogha, P.O- Korthu, P.S-Telhara, Block- Ekangarsarali,
District- Nalanda, Bihar

Toposheet Number

G45N3, G45N7, G45N4, G45NS8.

Nearest
Settlements

Pirogha, Approx. 0.57 Km towards NW

Nearest Highway

NH-33, Approx. 1.06 Km towards South.

Nearest Railway
Station

Ekangarsarai Railway Station, approx. 7.20 Km towards ESE.

Nearest Airport

Jayprakash Narayan International Airport, approx. 40.5 Km towards
NNW

Nearest River

Lokain River
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Figure 2-1: 500 m Buffer Google Map

The location map and pillar co-ordinate maps of the project site is given below:
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Figure 2-2: Location Map of the Project Site
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85°9'30"E 85°10'0"E

Figure 2-3: Pillar co-ordinate map of the Project Site

2.5 Available Reserves and Production

2.5.1 Geological Reserves
The geological reserve of the sand has been estimated keeping the river water level as ultimate

Pit Level where the mining for sand shall cease. Considering 7.5 meter of safety zone all along
the lease boundary, effective area for resource calculations has been done. Resources are falling
in measured (331) category while, pit slope resources are considered as 221 categories and are
termed as blocked resources. After deductions of the blocked resources, remaining resources are
considered as mineable and is categorized as 211 as per UNFC because the feasibility and

economic axis are already analyzed prior to auction.
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2.5.2 Local Geology
The area is dominated by medium to fine sand geologically. The area comprising of Terrace

alluvium deposited in depositional terraces of old rivers & contain cyclic sequence of fine to
course grained sand. It is angular to sub angular and the angularity of the grains of this category
of sand decreases with depth. The Litho unit shown on the geological map of the leased out area
have been plotted on the basis of physical characteristics observed in the field. Sand and silt are
deposited in the middle of the river whereas fine sand and soil are deposited at the fringe of the
riverbanks. Soil/alluvium varying in thickness from 0.20m to 0.60 m constitutes the top horizons
in the area suitable for agriculture. River Sakri, Panchane, Mohana, Lokain, Jirain, Paimar,
Soiwa, through the area exposing the alluvium and soil at the banks. Sand is found in the river
bed upto a depth of more than 5.0 m.

(Source: As per Approved DSR, Nalanda)

River bed sand mining shall be restricted within the central 3/4th width of the river/rivulet or 7.5
meters (inward) from river banks but up to 10% of the width of the river. Mandatory distance to
be left from both banks of river channel is kept in mind while deriving the mineable reserves
from the geological reserves.

Table 2-3: Geological and Minable Reserve Estimation

S. No. | Particulars Details
1. | Name of Sand Ghat Nalanda Lokain — 05, Lokain Sand Ghat
No -08
2. | Total ML Area in Hectare 8.25
3. | Average Depth (m) 1
4. | Sp. gr. of sand 2.08
5. | Geological reserves of sand cu. m per annum 82500
6. | Geological reserves (tonnes per annum) 171600
7. | Mineable reserves c.u.m per annum 49500
8. | Mineable Reserves (tonnes per annum) 102960

2.5.3 Targeted Production
Year wise sand reserve according to EMGSM guideline is given below the targeted production is

49500 cum per year.
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Serial Year Production in Cum Production in Tonnes
Year-1 49500 102960
Year-2 49500 102960
Year-3 49500 102960
Year-4 49500 102960
Year-5 49500 102960
Total 247500 514800

2.5.4 Life of Mine

It is presumed that the mineral will be replenished every year during the rainy season. New

mineral will be added every year in the river bed. The present reserves are sufficient for the

proposed rate of production.

Source: Approved Mine Plan

2.6 Mine Drainage

During the course of mining, the water table in the river shall not be intercepted. The mining

shall be restricted to the top 1 m from the general ground level.

Ground water shall not be intercepted during the mining of sand. In view of it, dewatering of

sand pits shall not be required or discharged elsewhere.
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Figure 2-4: Surface Plan of Nalanda Lokain — 05, Lokain Sand Ghat No -08
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2.7 Method Mining

2.7.1 Proposed Mining Method —Semi Mechanized Mining.
1. The mining for the entire stretch of proposed sand ghats of river Sone, using Semi-

Mechanized Method comprising use of crawler mounted JCB / Poclain back hoe (bucket
capacity varying between 0.42 m® to 1.2 m® depending upon the quantity of sand reserves)
for primary excavation/winning and loading of sand, and JCB loader for secondary loading
of sand on the river banks. Trucks or tippers of 12 metric tonne capacity and requisite
manpower shall be put to use to support the operating machinery.

2. The mining lease area shall be demarcated and pillars of appropriate material shall be
erected at reasonable distance to identify the same. The distance of 7.5 m shall be further
marked from the lease boundary and this zone constituting the ‘safety zone’ shall be
identified.

3. The excavated sand shall be sieved at pit head to remove the silt load washed in. It shall be
used in making river bank embankment to raise the bank height. This shall prevent flooding
of adjoining areas.

4. The sand only fraction shall be loaded primarily at the pit head and unloaded at the
secondary loading point/location on the river bank.

5. At the secondary loading point requisite, no of JCB loaders shall be deployed as given in
Table to follow. The secondary loading operations shall be day and night in order to meet
the demands.

6. No mining activities shall be undertaken within this ‘safety zone’. This shall be in
accordance of Metalliferous Mines Regulations 1961 (MMR-1961) vide Chapter-XI sr.no.
111 and section 3[(2)].

7. The sand shall be mined out in successive vertical benches/slices from top of ground surface
or sand surface downwards, and shall be 1.0 meter thick.

8. At no point of time the vertical mine face shall be more than 1.0 m high. Further, the width
of the bench shall be minimum 1.5 m in width in horizontal plane in accordance with the
MMR-1961 sub rules. This shall prevent development of mine face more than 1.0 m high
which may be cause of concern from the safety aspects. This is important to prevent

machine operators/ workers from falling into the pit while working near the machinery.
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9. The mining operations shall be performed between sunrise to sun set hours.
10. The use of semi mechanized mining shall require use of electricity to illuminate the
working area and accordingly electricity shall be tapped after grant of due approval/

permission from competent authorities concerned.

2.7.2 Conceptual Plan of Mining

The lease period for Five years from the date of execution. Considering individual sand deposits
and restricting the mining to top 1 m from the present ground surface, the sand deposit shall be
worked upon up to a depth of 1 m. The mining shall cease at a depth of 1 m.

The mineralized zone or the sand zone in particular of the river does not follow any specific
trend. It occurs as lensoid body. The relative occurrence of ground surface with the sand zone
thickness varies from place to place and depends upon factors such as stream/river flow
characteristics, geometry of the river banks, sediment load, rate of water flow, rainfall and
surface run off characteristics etc. However, due to UNFC guidelines on reserve estimation, sand
reserves have been considered too few meters below the minable depth of 1 m.

In view of this, it is not possible to prepare a conceptual plan due to lack of specific spatial trend

of the sand zone.

2.7.3 Machinery Requirement
This is a new mining contract. Following equipment’s are proposed to be deployed for the

desired production.
Table 2-4: List of Machinery

Nameof | S | e os, | Pl COPSUTBHONs | o
/[ Ton in day (Liters)
JCB/ Shovel 1.2 1 12 120
Trucks Tippers 12 3 7.0 210
Water Sprinklers 4 1 4 40
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Light vehicles - 1 3 30
Tractor 4 1 2.5 25
TOTAL 425

2.8 Transportation of Minerals

Mineral Sand will be transported by trucks. Loaded trucks will travel on Kaccha road made for
plying of trucks. The temporary road will provide access to the river bed and the movement of
loaded trucks. The village has its outlet meeting the tar road on the nearby villages and from
where the mineral is sent to various destinations. Similarly, mineral will be transported on the

other side through approach roads which finally merge with tar roads for final destinations.

2.9 Stacking of Mineral Rejects and Disposal of Waste

The present sand mining locations do not have significant top soil/clay layer to be preserved
elsewhere during the mining operations.

The sand deposits inherit gravels, pebbles with them being a part and parcel of river system.
During the field visit and information gathered during discussions with concerned people, 5% of
the geological reserves occurring in the sand ghats are provided for these inclusions and

accordingly these have been considered during the minable sand reserves.

2.9.1 Disposal of Waste (Reject) materials Silt
The proposed project is the mining of sand from dry part of riverbed, all the excavated material

will be saleable, therefore no mines reject will be generated. Some amount of silt may generate

will be used in haul road development.

2.10 Use of Mineral
Deposit is moderate to good quality Sand. It is widely used in construction, buildings, bridges
and other infrastructure. It is free from clay and non-sticky in nature.

(Source: Approved Mine Plan)
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2.11 Utilities and Proposed Site Facilities

2.11.1 Manpower
Total manpower required for the project will be 9 Workers. Break up of manpower requirement

is given below.
Table 2-5: Manpower Details
SI No. Category No. of Shift Absenteeism Total Manpower

1 Transport Manager 1 10% 1
2 Supervisor 1 10% 1
3 Time Office 1 10% 1
4 Others 1 - 5
5 Operators 1 10% 1

Total 9

2.11.2 Water Requirement
The total water requirement will be 5.34 KLD. This water will be supplied by private tankers.

Drinking water will be made available at site by the private tankers.
The details of Water uses are given below:

Table 2-6: Water Requirement

Activity Water requirement (KLD)
Dust suppression 5.0
Domestic 0.09
Green Belt Development 0.246
Total 5.34

2.11.3 Power
The material will be excavated by open cast semi method and loaded directly into tractors by the

workers themselves. The operation will be done only from sun rise to sun set. So, there is no

power requirement for the mining activity.
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2.12 Infrastructure and Site Facilities

Infrastructure facilities like site office, first aid station, rest shelter, potable drinking water
facility etc. will be established within the mine area. The following infrastructure facilities will
be made available for the workers.

a. First Aid Facility

A first aid facility will be made available at site with proper equipment will be maintained as per
Mines Act and Mine Rules at the mine site office. First aid -box with all necessary facilities will
be maintained and provided.

b. Temporary rest shelter

The Temporary rest shelter for the workers working in the mine and also to provide tea etc. as the
laborers will come from nearby villages at day time only.

c. Washroom

The mobile toilet along with Mobile STP will be provided for sanitation purposes to the laborers

nearby the site.

2.13 Sources of Pollution and Control Measures

a) Air Pollution

There will be impact on air up to a certain limit due to dust generation during loading operation,
transportation of Sand. Similarly, due to mining operation noise pollution will be there, due to
movement of transportation vehicles. However effective measures shall be taken to maintain the
pollution limit within prescribed CPCB guidelines.

v Water sprinkling will be done on the haul roads twice in a day.

v" Speed limits will be enforced to reduce airborne fugitive dust from vehicular traffic.

v" Spillage from the trucks will be prevented by covering tarpaulin over the trucks.

v" Deploying PUC certified vehicles to reduce their emissions.

v Plantation will be done on both sides of the road.
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b) Noise Pollution
The proposed mining activity is semi-mechanized in nature. No drilling & blasting is envisaged

for the mining activity. Hence, the only impact is anticipated is due to movement of vehicles

deployed for transportation of minerals.

v" Proper maintenance of vehicles will be done to minimize the noise pollution. Pollution under
Control certificates will be maintained for the trucks.

v" Unnecessary Blowing of horn will be avoided.

c) Solid Waste
Solid waste will be generated on the project site approx. 1.35 Kg/day. The waste will be

managed as per the Solid Waste Management Rules 2016.
d) Green Belt Development
Total of 82 trees will be planted with various types of species. Details of greenbelt development

along with number of plants is given below:

Table 2-7: Details of greenbelt development

River Mining .
SI. No. Name Name of Ghats Area in Ha No. of Saplings@10/Ha.
Nalanda Lokain —
1 Lokain 05, Lokain Sand 8.25 82
Ghat No -08
Total 8.25 82

2.14Project Cost
The project proponent will incur a total cost of Rs. 53.55 Lakhs sand may vary from place to
place and with magnitude of the sand mining. This will include cost of labour, cost of

transportation, fuel charges etc.
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Table 2-8: Breakup of Proposed Project Cost

S. No. | Description Cost in Lakh
1 Auction cost 44.55/-
2 Cost of Labour & Equipment 8.0 /-
3 Miscellaneous 1.0/-
TOTAL 53.55
EMP Budget 3.14
Grand Total 56.69
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3 DESCRIPTION OF ENVIRONMENT
3.1 General

Sand is site specific mineral, which occurs mostly along the river beds and flood plain. Mining
activities invariably affect the existing environmental status of the site. It has it’s own pros and
cons and in order to maintain the environmental commensuration with the mining operation, it is
essential to undertake studies on the existing environmental scenario and assess the impact on
different environmental components.
3.2 Study area
The study area is divided into core and buffer zone in view of scientific study. The core zone is
the lease area of the mining site and from the boundary of the lease area up to 10 km radius is
called buffer zone. The study of the proposed project was undertaken for assessing the base line
status of Environmental Parameters like Land, Air, Water (both ground and surface), Soil, Noise
and Biological (both flora and fauna) and socio-economic status.
Baseline data has been collected out during the Summer Season 1t March 2023 to 31t May
2023 by ENVIRO-TECH SERVICES. NABL & MOEF accredited Lab. Correspondence address
& Lab: -Plot No. 1/32, South Side G.T. Road Industrial Area Ghaziabad (UP)-201001. Head
Office: - G-232, M.G. Road Industrial Area, Harpur -Ghaziabad (UP)-201015, in accordance
with the Guidelines for EIA issued by the Ministry of Environment Forests and Climate Change,
Govt. of India and CPCB, New Delhi. Team of Experts visited the study area for Social &
Biological Environment study. The following data, through field survey and other sources, has
been collected by ENVIRO-TECH SERVICES, for preparing the EIA/EMP for the proposed
mining area with related facilities.

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

e Relevant meteorological data, for previous decades from Indian Meteorological

Department (IMD) and primary data.

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

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

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

e Study of present environmental protection and mitigation measures in nearby operating

similar projects, if any.
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3.3 Geological Profile of the Area

3.3.1 Topography of the Area
Nalanda district is located at an elevation of 67 metres above the sea level and occupying an area

of about 2367 sg. kms, Nalanda shares its border with Gaya district and Jehanabad district to the
West, Nawada district to the South, Patna district to the North, Sheikhpura district to the East.
Nalanda has rugged topography that sometimes proves unfavourable for agriculture, yet
agriculture is the main occupation here. The Nalanda District is divided in two main parts:

Hills Land of Rajgir and Giriyak - The hills consist of two parallel ridges extending around 65
km. between these two ridges lies a number of places of historical importance and are sacred in
both Buddhism and Jainism.

Cultivated Agriculture Land — Paddy, potatoes, onions are mainly grown in the agricultural
land. Uneconomic holdings, fragmentation of land is some of the problems faced.

The Phalgu river flowing through Nalanda is considered sacred for the Hindus.

The other rivers in Nalanda include Mohane, Jirayan, Kumbhari.

Rock Types

The crystalline rocks exposed in Rajgir Hills and forming the bedrock slopping towards north
consist of phyllites and quartzites alongwith pegmatitic intrusions. The Precambrian crystalline
in the area have undergone intense structural disturbance manifested in the form of multiple
folding.

(Source: As per Approved DSR, Nalanda)

3.3.2 Geology
Nalanda district is mainly occupied by Quarternary sediments, except a small portion in South

occupied by metasediments of Munger group belonging to middle Proterozoic age. The
metasediments include highly folded and fractured quartzite, phyllite and schiest with intrusive
granite and pegmatites. These are overlain by various sequence of clay, Kankar, sand, silt, gravel
of Diara, Fatwa and Nawada formation of quarternary age having a thickness of about 300m. The
Proterozoic metamorphic sequence is affected by ENE-WSW and NW-SE trending faults and
three distinct sets of fractures viz. NE-SW, NW-SE and E-W. These could be the expression of

deep sheeted lineaments which are associated with the thermal springs of Rajgir area.
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Ground water occurs both in Alluvium and metasediments. In alluvium ground water is in

unconfined condition whereas in metasediments ground water present in the formation due to
secondary porosity that is between fault and fractures within rocks.
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Figure 3-1: Geological Map of Nalanda District

(Source: http://cqwb.qov.in/AQM/NAQUIM REPORT/Bihar/NALANDA%20FINAL.pdf)
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3.3.3 Basin/Sub- Basin/Dianage/ River
Nalanda district is located within the Mid-Ganga basin, in the southern margin of the Gangetic

plains. The district mainly represents flat alluvium terrain except Rajgir Hill in the south.
Nalanda district is mainly occupied by Quarternary sediments, except a small portion in South
occupied by metasediments of Munger group belonging to middle Proterozoic age. Nalnada
district falls under Harohar Basin. The general slope of the area is towards northeast. The Major
rivers are Harohar, Lokain, Nonain, Mohana Panchane and Sakri River.

All rivers flow towards NE and meets Ganges towards North. The Harohar Nadi originates from
Jamui district flows through Nawada district as Sakri river and enters Nalanda district near
Katrisarai and flows as Harohar nadi and flows towards north east and through sarmera it meets
the Ganges. Panchane river originates in Jharkhand flows thorugh Nawada district and enter
Nalnada district flows side by side to rajgir ridges meets in Giriak. Near Pawapuri it divides into
three and continues towards NE. Lokain, Nonain and Mohana river flows as brunches of Phalgu

River.

- RIVER BASINS OF BIHAR

t-.w ‘/-’ 7 % =
A\ AN v n’ ¢ \_. ?
R TN

Figure 3-2: River Basins of Bihar
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3.3.4 Geomorphology
Nalanda district is located within the Mid-Ganga basin, in the southern margin of the Gangetic
plains. The district mainly represents flat alluvium terrain except Rajgir Hill in the south. The
maximum elevation of Rajgir Hill is around 443 m above MSL. The Rajgir Hill, forms a part of
the long structural hill trending in SE-NW direction. A little south of the present town of Rajgir,
the parallel ranges of Rajgir Hill encompasses a valley. Other than south rest part is made up of
mainly alluvium. Small part in north in Harnaut block and east in Sarmera block is older
alluvium other part is of younger alluvium made by rivers of the districts flowing south to
north/north east. There are Pedi planes making the junction of younger alluvium and hilly area. A
series of inselbergs surrounded by Indo-Gangetic alluvium of Pleistocene age are also a notable

feature of the district. These inselbergs mark the northern most boundary of the Precambrian
peninsular shield.
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Figure 3-3: Geomorphology of Nalanda District
(Source: http://cgwb.gov.in/AQM/NAQUIM REPORT/Bihar/NALANDA%20FINAL.pdf)
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3.3.5 Sail

Nalanda district is characterized by four types of soil viz. Clay loam, fine loam, loam and course
loam, mainly derived from alluvial deposit of southern Ganga Plain.

25.33'
N
™~
2 w<¢>ﬂ BIHAR
% Y Nalanda District
o [ Soi
e / 5 e W P
! NSy :
P - ! Naagarnaysa 1 -
| ail > urai / 104 1 ;. L ,i "-w}
P ., 1 o v
He o D
\Jz¥ J ‘;J C ¢ ® lq"l \fv‘q‘-ﬁ ';
i e Sy ' = ' —on *
(_\ j— § ’__I' Jf'} ] i ),_‘Jl 1( ’J‘l :-1 I? \‘\v i
= G “ . z T~
i i L S B L R P f 1
T Ekanga ai™ - 0 - i ¥ H‘
9 RN ) ¢ Asthavial
( l"\« d [ 4 — g £ \‘J“'U
o ’\- = I l/ I‘ ______ b, L .:;\
(tl,: — — A \ C‘, s QQ
- ‘ . A - INDEX
= & T L ,_-"-&‘..g/ -7}
(] \ \ X g
- o
i | S ‘\e < i o g ,f' '{/-\\(‘_ﬂ
— f 3 Katrisare) .
H g ] o \ [:] Very fine
2 . ( 1L = s.] yak </ \/
s a ,‘" Rajdir Tf:,_ A [: Fine Loamy
- = 2
) Gay =] o |:] Coarse Loamy
7 // ae
o “.Bwa
(/ 0 10 20 o
£ 1 un
kilometres 5

24.56'

Figure 3-4: Soil Map of Nalanda District
(Source: http://cqwb.qov.in/AQM/NAQUIM _REPORT/Bihar/NALANDA%20FINAL.pdf)

3.3.6 Drainage

River Phalgu, Mohane, Jirayan and Kumbhar are main river of the Nalanda district, which are

ephemeral in nature. Number of distributaries also covers the entire area of the district.
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Figure 3-5: Drainage Map of Nalanda District
(Source: http://cqwb.qgov.in/AQM/NAQUIM REPORT/Bihar/NALANDA%20FINAL.pdf)
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3.3.7 Climate and Rainfall
The district comes under the “Sub-tropical” type i.e., mild and dry winter and hot summer. The

year may be divided into four seasons. The cold season starts from late November and lasts till
the end of February. The hot season follows and continues till second week of June when the
southwest monsoon commences. June to September is the southwest monsoon season. The post
monsoon months October and November constitute a transition period from the monsoon to the
winter season. The average annual rainfall in the district is 995.4 mm. The rainfall in the
southwest monsoon season constitutes about 87% of the annual normal rainfall. July is the month
with the heaviest rainfall with an average value of 292.5 mm. January is the coldest month with
the mean maximum temperature at about 23°C and the mean minimum temperature at about 9°C.
Minimum temperatures may sometimes go down to 2°C. May is the hottest month of the year
with the mean maximum temperature at about 39°C and the mean minimum temperature at about
25°C. May and June the maximum temperatures may sometimes go above 44°C.

The average annual rainfall is 974.5mm. The climate is sub-tropical to sub-humid and it is
characterized by a hot summer and a pleasant cold season, about 89% of rainfall takes place from
June to September. During the summer months i.e., April-May, the maximum temperature goes
beyond 41 degrees Celsius and in winter months of Dec.-Jan. it is around 8.7 degrees. During
monsoon surplus water is available for deep percolation to ground water. 5 years’ monthly

rainfall is given below:
(Source: http://cgwb.gov.infAOM/NAQUIM REPORT/Bihar/NALANDA%20FINAL .pdf)

Table 3-1: Details of rainfall data of five years (from 2014 to 2018)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Year
% % % % % R
RF D RF [¥] RF D RF D RF M RF | %D RF | %D RF | %D RF |%D RF %D F | %D RF | %D
2014 302 (156 | 194 | 116 | 9.2 1 0 S100 | 96.2 | 245 | 793 [-38 [ 2394 |-16 | 4558 | 73 1175 (-42 | 44 -91 0 |-100 |23 | -60
-4 0 S100 [ 15 | 65 | 197 | 222 | 2.6 |91 | 1314 | 3 186.3 | -34 | 2217 | -16 7.9 |-60 0 S1000 |0 (-100 | O |-100
2015 | 113
93 -2 0 =100 | 9.3 3 1] =100 | 44 38 99.1 -22 | 394.8 39 143.7 -45 2729 (35 a7 32 0 | -100 1] =100
2016
0 =100 0 =100 | 2. =77 i} =100 | 199 [ -29 34.1 =73 | 356.1 26 183.1 =30 V35 |54 | 119 -76 0 | -100 4] =100
2017
2018 L] =100 | 3.5 -61 0 |-100 [ 09 -85 14.1 -4y 85.6 -33 [ 2218 |22 196 =26 1028 [-49 [ B3 -84 0 | -100 | 6.1 6
(Source: IMD)
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3.4 Hydrogeology

Nalanda district located in the south-central parts of Bihar is covered mostly by alluvium, except
the hard rock areas in Rajgir. In the alluvial areas, a number of aquifers exist. The alluvial
deposits have been explored to the depth of 250 m below ground in the northern part of the
district. In the hard rock areas, the well discharges are highly variable. The hydrogeological map
of Nalanda district is presented in Fig 3-7.

Major part of the district covered by thick quarternery alluvium, showing both single or double
sand zones grading from fine medium to coarse, with alternate clay lenses. As per drilling data,
in the central part thickness of sand layer generally less and thicker clay layer is present. In some
places bed rock is encountered within the depth range of 100m. A 70 to 100 m wide belt of
pediplain made up of thick heterogeneous material interfingering with alluvial deposits and
boarders the northern edge of Rajgir Hills. In further north it merges with the alluvial deposits
laid down by the Ganga River and its right-hand tributaries.
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Figure 3-7 : Hydrogeology map of Nalanda district
(Source: http://cgwb.gov.infAQM/NAQUIM REPORT/Bihar/NALANDA%20FINAL.pdf)

(@) Shallow aquifer zone: The shallow aquifer occurring within a depth of 50 m from land
surface. It constituents the mixture of sand, silt and clay with calcareous nodules at places. The
thickness of saturated aquifer varies from 5 to 20 m. Ground water in these sediments occurs
under water table to semi-confined condition. Open wells and shallow tubewells are used to

develop groundwater from this aquifer. This aquifer gets recharged mainly from local
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precipitation. Separated from this shallowest water bearing zone by few meter-thick clay, second
saturated horizon often tapped by dug-cum-borewell with some boring from the base of the open
wells.

(b) Deeper aquifer zone: Considerably, there is a variation of granularity and thickness of the
aquifer in this zone. Even tube wells which are in proximity of each other are tapping aquifer at
different depth. The aquifers consist of fine to medium sand with intercalation of clay. Within
the depth ranges of 50 to 300 m bgl, there are three to four major aquifer zones exists within this
depth range where ground water occurs under semi-confined to confined condition.

Depth to Water Level: The pre-monsoon depth to water level data varies from 2.47 m bgl
(Islampur) and 12.65 m bgl (Vena). The depth to water level map pre-monsoon 2019 (Fig 3-8)
shows maximum area of the district shows depth to water level 5 to 10 mbgl, from the pre-
monsoon depth to water level data, 33% of well shows water level within the range of 2-5 mbgl,
56% of well shows depth to water level within the range of 5 to 10 m. and 10% of well shows
depth to water level within the range >10m.

The post monsoon depth to water level varies from 0.86 (Biharsharif) and 12.65 (Vena). The
depth to water level map of post monsoon (Fig 3-9) shows that maximum area shows 2 to 5 m
bgl range of depth to water level. From the post-monsoon depth to water level data, the
percentage of well showing depth water level within the range of 2-5 mbgl has decreased to
18%, the percentage of well showing depth water level within the range of 5-10 mbgl has
decreased to 46%, and the percentage of well showing depth water level >10 mbgl has also
increased to 36%.
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(Source: http://cgwb.gov.in/AQM/NAQUIM REPORT/Bihar/NALANDA%20FINAL.pdf)

3.5 Seismicity of the Area

The state of Bihar lies in a region with moderate to low to high seismic hazard. As per the 2002
Bureau of Indian Standards (BIS) map, this state also falls in Zones Ill, IV and V. Historically,
this region has experienced earthquake in the M5.0-7.0 range. The mine lease area is located in

seismic Zone IV. This region is liable to MSK (IX- VIII) and is classified as the High Damage
Risk Zone.
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Figure 3-10: Earthquake Hazard Map of Bihar

3.6 Land Environment

Landcover data highlights the area covered by forests, wetlands, impervious surfaces,
agriculture, and other land and water types. Water types include wetlands or open water.
Landuse shows how people use the landscape for development, conservation or for other
purposes. Therefore, its highlights the current scenario as well as predict the impact.

1. Objectives: Main objectives are:

e To prepare the landuse landcover map of study area based on recent satellite imageries.
e To assess the impact of proposed project on existing landuse and landcover
e To suggest mitigations measures

2. Hardware: The equipment used during the present investigation includes ground truth by
hand held GARMIN 12 GPS receiver for ground truth collection, besides the visual
observation and analysis.

3. Software: The following software were applied to extract indicators and maps:
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e ERDAS Imagine: The Erdas imagine version 2016 is used to process Landsat-8 satellite

data and to extract the required indicators through spatial & spectral analysis.

e ArcGIS: The ArcGIS version 10.3 has been used to prepare the final Maps for indicators
through the outcomes of ERDAS software.

4. Methodology: The methodology applied for the study involved obtaining satellite images
from open source, and then using a range of software to process the images and also by GPS
coordinates (ground truthing) for drawing observations. The detailed methodology is

explained as below:

Secondary data
(Satellite image)

collection
Project area False Color
demarcation Composite

‘

Primary data (Field Landuse landcover

data collection) — Ground truthing E—) classification

o

|

Interpretation

Figure 3-11: Flow Chart: Methodology

e Primary Data: The coordinates along land features of project area is collected with the help
of GPS device for ground truthing. This data is primary data. On the basis of this data, land
use landcover analysis is appropriate.

e Secondary Data: Satellite image (secondary data) is required to show the current land
features of the project area and buffered area (10 km). Landsat 8 Satellite image is used,
which is collected from open source.

The path, row, date, resolution of satellite data used were as follows.
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Path 141

Row 42

Date of pass 03 March 2023
Resolution (panchromatic) 15 Meter

Landsat 8 Operational Land Imager (OLI) and Thermal Infrared Sensor
(TIRS) images consist of nine spectral bands with a spatial resolution of 30 meters for Bands
1to 7 and 9. The ultra-blue Band 1 is useful for coastal and aerosol studies. Band 9 is useful
for cirrus cloud detection.

e False Color Composite (FCC): False color (or false colour) refers to a group
of color rendering methods used to display images in color which were recorded in
the visible or non-visible parts of the electromagnetic spectrum. A false-color image is an
image that depicts an object in colors that differ from those a photograph (a true-color image)
would show. False-color image sacrifices natural color rendition in order to ease the
detection of features. The FCC for 10 km buffer zone of the project area is shown in Figure
3-12.
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Source: Landsat 8 Satellite Imagery
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Figure 3-12: Shows the False color Composite Map of the study area
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e Landuse landcover classification & Interpretation: The classification approach is applied
on the basis of various characteristics like colour, texture, shape, association etc. The
Landuse landcover map for 10 km buffer zone of the project area is shown in Figure 3-13.

The unsupervised classification approach was obtained for the Landuse and Landcover
classification by using ERDAS Imagine software. In this approach, the pixels of the project
area are clustered in several classes on the basis of spatial & spectral variation in pixel value
which are following:

Built-up land: 2.70 per cent of the total project area is covered by built-up land. The
entire built-up land comes under rural areas. This area is identified by grey color and
square/rectangular shape in the satellite image. Built-up land can be described as an
area of intensive use with much of the land covered by structures. Areas included in
this category are cities, towns, villages, strip developments along with highways,
transportation, power, and communications facilities, and other areas such as those
occupied by mills, shopping centers, industrial and commercial complexes, and
institutions that may, in some instances, be isolated from built-up areas.

Agricultural land: 52 per cent of the total project area is covered under agricultural
land. Agricultural land may be defined as the land that is used primarily for the
production of food and fiber. In the satellite imageries, cropland is identified by light
pinkish to dark pinkish color or red, fine texture and rectangular/square shape.

Agricultural fallow land: It is the type of cropland which is not seeded for a season
so as to allow the fields become fertile again. The practice of allowing fields to
remain fallow dates back to ancient times when farmers realized that using soil over
and over again depletes its of its nutrients. Agricultural fallow land covers 40.84 per

cent of the total project area.

Open Land: Open land is any degraded land or a land which is currently

underutilized but can be brought under vegetative cover with reasonable efforts. This

Page 73




Draft EIA Report for Proposed Sand Mining Project of Area 8.25 Ha at Nalanda Lokain —
05, Lokain Sand Ghat No -08 on Lokain River at Mauza- Korthu & Pirogha, P.O- Korthu,
P.S-Telhara, Block- Ekangarsarai, District- Nalanda, Bihar.

VI.

VII.

type of land covers 2.26 per cent of the total project area. This area is identified by

off-white color and rough texture in the satellite image.

River/Water Bodies: All natural and man-made ponds, reservoirs, river come under
this class. Ariveris a natural flowing watercourse, usually freshwater, flowing
towards an ocean, sea, lake or another river. In some cases, a river flows into the
ground and becomes dry at the end of its course without reaching another body of
water. This feature is identified by dark blue to black color, fine texture in the
satellite image and cover only 0.44 percent of the total project area.

Riverbed: A riverbed or streambed is the channel bottom of a stream or river, the
physical confine of the normal water flow. The riverbed of the project area is
consisting of sand and cover only 1.77 percent of the total project area. This area is
identified by white color and fine texture in the satellite image.

Forest: A riverbed or streambed is the channel bottom of a stream or river, the
physical confine of the normal water flow. The riverbed of the project area is consist
of sand and cover only 1.77 percent of the total project area. This area is identified by

white color and fine texture in the satellite image.
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Figure 3-13 :- Land use land cover classification

On the basis of the land use land cover classification, the area of different land features is as

follows:

Table 3-2 :-Land use classification

Class Name Area (Ha) | Area (%)
Build-up Land 887.81 2.70
Agricultural Land 17114.20 52.00
Agricultural Fallowland 13442.60 40.84
Open Land 742.39 2.26
River/Water Bodies 143.19 0.44
Riverbed 581.83 1.77
Total 32912.01 100.00
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In this connection, pie chart of the land use landcover is shown in Figure 3-14 which is prepared

on the basis of the above table.

LAND USE LAND AREA COVER (%)

River/\ Riverbed jes
2%

Agricultural Fallow
land

41% Agricultural Land
52%

Figure 3-14 :- Pie-chart of Land use landcover area

3.7 Soil Sampling

Soil, defined as a thin layer of earth’s crust, is the medium for the growth of plants, comprises of
both physical and chemical properties significant to the project. The baseline study covers
collection of soil samples and determining relevant physical and chemical properties. Nalanda
district is characterized by four types of soil viz. Clay loam, fine loam, loam and course loam,

mainly derived from alluvial deposit of southern Ganga Plain.

3.7.1 Methodology
Soil sample collection was done making a pit about 15 inches deep and heaping the loose soil

dug out. The loose soil is spread up in a circle and divided into 4 quadrants. The opposite

quadrants are chosen and again the process is repeated till we get the required quantum of sample

Page 76




Draft EIA Report for Proposed Sand Mining Project of Area 8.25 Ha at Nalanda Lokain —
05, Lokain Sand Ghat No -08 on Lokain River at Mauza- Korthu & Pirogha, P.O- Korthu,
P.S-Telhara, Block- Ekangarsarai, District- Nalanda, Bihar.

for analysis purpose. Collection of samples was done from 5 locations as shown in Table 3-3 &
Figure 3.5. Samples were analyzed as per CPCB guidelines.

The physio-chemical characteristics of these soil samples are given in Table No. 3-4.

3.7.2 Selection of stations for Sampling
To understand the soil characteristics, 05 locations in the study area were selected for soil
sampling. For selection of soil sampling locations, the following criterion was considered:

. Soil from agricultural land, park open land.

3.7.3 Analysis of Soil Samples
The soil samples were examined for various physicochemical parameters, to determine the
existing soil characteristics of the study area.

Table 3-3 :- Soil Quality monitoring locations

S.No Name Co-ordinates
SQ1 Near Project Site Lokain 05 25°13'59.84"N
85° 9'23.09"E
SQ?2 Pewta 25°13'47.56"N
85° 8'11.53"E
SQ3 Chunukpur 25°13'17.51"N
85° 8'57.51"E
SQ4 Barki Akauna 25°13'19.18"N
85°10'9.14"E
SQ5 Keshopur 25°13'54.07"N
85°10'18.10"E
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Analysis results of physical and chemical parameters of soil samples are given in Table no. 3-
4. Chemical classification of soil quality as per Indian Council Agriculture Research (ICAR)
is given in Table 3-3.

The details of soil sampling locations & result are given in Table No. 3-2 & 3-4. The soil

sampling locations are shown in Figure No. 3-15.

Table 3-4: Chemical Classification of Soil Quality

Sr.
No.

Soil Analysis Parameters

Classification

1

pH

4.5 Extremely acidic

4.51- 5.50 Very strongly acidic
5.51-6.00 moderately acidic
6.01-6.50 slightly acidic
6.51-7.30 Neutral

7.31-7.80 slightly alkaline
7.81-8.50 moderately alkaline
8.51-9.0 strongly alkaline

9.01 very strongly alkaline

Salinity Electrical Conductivity
(mmhos/cm)
(1ppm = 640 mmho/cm)

Up to 1.00 Average

1.01-2.00 harmful to germination
2.01-3.00 harmful to crops
(Sensitive to salts)

Organic Carbon (%)

Up to 0.2: very less

0.21-0.4: less

0.41-0.5 medium,

0.51-0.8: on an average sufficient
0.81-1.00: sufficient

>1.0 more than sufficient

Nitrogen (Kg/ha)

Up to 50 very less
51-100 less
101-150 good
151-300 Better
>300 sufficient

Phosphorus (Kg/ha)

Up to 15 very less

16-30 less

31-50 medium

51-65 on an average sufficient
66-80 sufficient

>80 more than sufficient

Potash (Kg/ha)

0 -120 very less

120-180 less

181-240 medium
241-300 average

301-360 better

>360 more than sufficient
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Table 3-5:- Soil Quality Parameters

S. Test . Test
No. | Parameters Unit Q1 SQ2 SQ3 SQ4 SQ5 Method
Sandy Clay | Sandy Clay Sandy Sandy Sandy . :
1 Texture Loam Loam Clay Loam | Clay Loam | Clay Loam 1S:2720 (Pt-4)
2 Sand % 65.7 58 68.3 67.2 58.3 1S:2720 (Pt-4)
3 Silt % 21.2 25.6 20.2 20.6 235 1S:2720 (Pt-4)
4 | Clay % 13.1 16.4 115 11.2 18.2 1S:2720 (Pt-4)
pH (1:2 . .
5 Suspension) 8.03 7.8 7.02 7.11 7.32 1S:2720 (Pt-26)
Cation
6 Exchange meq/100 29.1 33.9 215 344 354 1S:2720 (Pt-24)
Capacity(CEC)
Electrical
7 Conductivity pumho/cm 336 369.4 317.4 329.2 339.1 1S:14767
(1:2)
Water Holding
8 | Capacity(WHC) % 48.7 41.3 36.2 40.6 418 IS 2720 (Part-2)
9 | Sodium (Na) mg/kg 184.7 164.4 137.1 141 145.3 APHA-3055B
10 | Calcium (Ca) mgkg | 11666 | 11112 | 10387 1074.6 11068 | 'S 2732)@3”'
11 | Magnesium mg/kg 446.8 584.7 5213 547.8 5642 | ETS/STP/SOIL-
(Mg) 08
12 | Bulk Density glem® 1.4 1.9 21 128 132 | S 2386; (Part-4
Total Nitrogen APHA Pt
13 N) mg/kg 189.8 109.4 145.1 164.9 169.9 4500:(N)
Phosphorus ETS/STP/SOIL-
14 (PO4) mg/kg 65.9 48.6 42.3 434 44.7 19
15 Potassium (K ) mg/kg 354.1 246.3 252.8 258 265.7 APHA-3055B
16 | Organic Matter % 0.97 1.19 1.1 1.02 1.05 IS : 2720 (P-22)
17 Organic Carbon % 1.8 1.77 1.73 201 2.07 BS 1377 -3)
18 (Ssl‘(gg;‘ate as mg/kg 1.62 2.1 1.04 2.23 2.3 1S:3025(P-24)
19 Porosity % 15.63 21.86 14.18 25.7 26.4 1S 13030
3.7.4 Interpretation of Soil Quality Results

3.7.4.1 Analysis of result of soil data
a) Physical characters

The physical characters include Bulk density, grain size distribution (textural analysis),
Porosity, Infiltration, Water holding capacity.
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Grain size distribution: Texture indicates relative proportion of various sizes of primary soil
particles such as sand, silt and clay present in the soil. Based on their quantities present in the
soil sample and using the textural classification diagram. The textural classes of eight soil
samples are sandy clay loam, i.e coarse to fine texture. Bulk density values confirm the
textural class.

Bulk Density: In case of bulk density total soil space (space occupied by solid and pore
spaces combined) are taken in to consideration. Thus, Bulk Density is defined as the mass
(weight) of a unit volume of a dry soil. This volume would, off course includes both solids
and pores. Soil texture, soil structure and organic matter content are the factors influencing
the bulk density of a soil. Bulk Density, besides being an interesting and significant physical
characteristic, is very important as a basis for certain computations. The Bulk density of the
four-soil sample under consideration ranges between 1.4 to 2.1 g/cm3, and confirms the
texture of the soil samples of the area under study.

Water Holding Capacity (WHC): Water holding capacity of soil is the maximum amount
of moisture, a dry soil is capable of holding, under given standard condition. If the moisture
content is increased further percolation result WHC is of great value to practical agriculture,
since it provides a simple means to determine moisture content. WHC required for good crop
growth is 35 to 70%. The WHC of the five soil samples ranges between 36.2 to 48.7 %
indicating somewhat frequent water application for growing crops.

b) Chemical Characters

The parameters considered for chemical analysis are: Soil reaction (pH), Electrical
conductivity (EC), Sodium Absorption Ratio, (SAR), Water Holding Capacity (WHC),
Sodium (Na), Calcium (Ca), Magnesium (Mg), Bulk Density, Total Nitrogen (N),
Phosphorus (PO4), Potassium (K), Organic Matter, Organic Carbon, Sulphate as (SO4) and
Porosity.

Soil reaction (pH): The nutritional importance of pH is illustrated, thus hydrogen ion
concentration has influence not only on, solubility of nutrients, but also upon facility with
which these nutrients are absorbed by plants, even already in soil solution for e.g. Fe, Mn
and Zn become less available as pH rises from 4.5 to 7 to 8. At pH 6.5 to 7.0 utilization of
nitrate and ammonia nitrogen becomes more available. In case of phosphorus, it becomes less
available to plant as pH increases above 8.5, due to its fixation in exchange complex of soil.
For the five-soil sample under consideration the pH range between 7.02 to 8.03 indicating
soils are slightly alkaline and are almost normal for crop growth.

Electrical conductivity (EC): The salt content of the soils is estimated by EC measurements,
and is useful to designate soils as normal or sodic (saline). Electrical conductivity is
expressed as pmhos/cm at 25°C, pmhos/cm, mmhos/cm or ps/cm. The EC of five soil
samples are between 317.4 to 369.4 pumhos/cm and are below the limits to be called as saline
and hence the soils are normal for crop growth.
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Organic Carbon / Organic matter (%): Although accounting for only a small part of the
total soil mass in mineral soils, organic matter influences physical, chemical, and biological
activities in the soil. Organic matter in the soil is plant and animal residue which serves as a
reserve for many essential nutrients, especially nitrogen. Determination of organic matter
helps to estimate the nitrogen which will be released by bacterial activity for the next season
depending on the conditions, soil aeration, pH, type of organic material, and other factors.
The four soil samples under consideration contain 1.73 % to 2.54 % organic carbon
calculated from organic carbon estimation. As per crop requirements different soils samples
are more than sufficient in organic matter content.

Available Nitrogen (N): Nitrogen is a part of all living cells and is a necessary part of all
proteins, enzymes and metabolic processes involved in the synthesis and transfer of energy.
Nitrogen is a part of chlorophyll, the green pigment of the plant that is responsible for
photosynthesis. Helps plants with rapid growth, increasing seed and fruit production and
improving the quality of leaf and forage crops. The available nitrogen in the four samples in
question, as per analysis, ranges between 109.4 to 189.8 mg/kg showing better available
nitrogen content in different samples, for crop growth.

Available Phosphorus (P): Like nitrogen, phosphorus (P) is an essential part of the process
of photosynthesis involved in the formation of all oils, sugars, starches, etc. Helps with the
transformation of solar energy into chemical energy; proper plant maturation; withstanding
stress. Effects rapid growth, Encourages blooming and root growth. The phosphorus content
of soil of four samples ranges between 42.3 to 65.9 mg/kg and falls under on an average
sufficient category for crop growth.

Available Potassium (K): Potassium is absorbed by plants in larger amounts than any other
mineral element except nitrogen and in some cases, calcium helps in the building of protein,
photosynthesis, fruit quality and reduction of diseases. The Potassium content of four soil
samples ranges between 246.3 to 354.1 mg/kg and is better for crop growth.

Comments: The interpretation of field data, physical and chemical data it can be concluded
that:

As per the physical data soils are coarse to fine texture, imperatively moderate water holding
capacity, and moderate to slow permeability. As per physical characters’ soils are rated as
moderately good for agriculture.

As per chemical characters’ soil reaction (pH) soils are slightly alkaline and normal for crop
growth. Organic carbon is on an average sufficient. Macro nutrient like nitrogen is better and
phosphorus is medium to average potassium is average to better.
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3.8 Water Environment

3.8.1 General
This section describes the prevailing water environment in the study area in terms of water

resources i.e., quantitatively and qualitatively. This has been achieved by performing
qualitative analysis of water samples collected from ground water source and surface water
body (Lakain river) falling within the study area. Ground & Surface water samples are
collected from locations as shown in Fig. 3.5 and Fig. 3.6 respectively. Primary objective of
the study is to assess the water quality for critical parameters and evaluate its impact on
habitat and aesthetics in the surrounding areas of the project. This assessment will be useful
in formulating mitigation measures to minimize the impacts of the project on the surrounding

environment.

3.8.2 Methodology
Contour and Drainage pattern are the most important factors governing the choice of

sampling locations. It can be assumed that run-off from project site, if any will follow the
natural drainage and contour of the landscape. Therefore, downstream areas are mostly likely
to experience the impacts of the project. On this basis, four surface water and five ground
water sampling locations were chosen for determining quality of water for the category of
end use and for parameters as per 1S:10500 -2012. Thus, it helps in predicting the entry of
potential pollutant or merging tributaries acts as a source of pollution in the river which
affects the quality of water. It helps in determining the extent of pollution.

Based on the above factors, sampling locations for Ground and surface water quality have
been finalized and shown in Table 3.4 Figure 3.6& Table 3.7, Figure 3.7, respectively. AIS
10500:2012 (for drinking water) has been used for analysis of the water samples for drinking

purpose and for the designated use of water as per the categories of CPCB guidelines.

3.8.3 Groundwater
3.8.3.1 Ground water Potential
The Study area falls under Western part of the district. As per CGWB report , water level
varises in these areas between 2- 8 mgbl. Most of villages in the project area have borewell
and tube well facilities, as most of the residents of these villages make use of this water for
agriculture and domestic purposes. Therefore, Ground water sampling was done from
villages within 10 km radius of the project site. Ground water sampling locations are given in

Table 3.4. All Ground water samples are analyzed as per 1S-10500:2012. The results of the
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analyzed ground water samples result are given in Table 3.5 & Figure 3.6 shows Ground

water sampling location on Topographic map.

Table 3-6: Ground water monitoring locations

S.No Name Co-ordinates
GW 1 Near Project Site Lokain 05 25°14°0.74”N
85°9°23.35”E
GW 2 Pewta 25°13'49.01"N
85° 8'11.68"E
GW3 Chunukpur 25°13°16.46”N
85°8°56.81”E
GW 4 Barki Akauna 25°13'19.29"N
85°10'7.73"E
GW5 Keshopur 25°13'55.87"N
85°10'20.36"E
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Figure 3-16: Map showing Ground Water Monitoring Location
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Table 3-7 :- : Ground water quality results

S Drinking Water Standards / Test
: Test Parameters Unit GW1 GW 2 GW 3 GW 4 GW 5 Limit (1S:10500 2012)
No. Method
Desirable Permissible
1 Colour Hazen <5.0 <5.0 <5.0 <5.0 <5.0 5 15 15:3025
(Pt-4)
1S:3025
2 Odour Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable (Pt-5)
3 pH 7.78 7.34 7.58 7.04 7.57 6.5-85 No Relaxation 15:3025
(Pt-11)
1S:3025
4 Taste Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable (Pt-8)
o 1S:3025
5 Turbidity NTU <1.0 <1.0 <1.0 <1.0 <1.0 1 5 (Pt-10)
Total Dissolve Solid 1S:3025
6 (TDS) mg/L 306.9 545 575.9 457.1 354.5 500 2000 (Pt-16)
Total Alkalinity 1S:3025
7 (CaCOs) mg/L 1375 254.8 249.5 206.7 130.2 200 600 (Pt-23)
Total 1S:3025
8 Hardness(CaCO3) mg/L 143.9 288.1 336.6 233.9 223.6 200 600 (Pt-21)
9 Chloride (CI) mg/L 83.5 135.7 114.6 125 1145 250 1000 I(?Dt?’gé)s
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10 Calcium (Ca) mg/L 68 929 4851 76.4 427 75 200 I(%E%?
: : : 1S:3025

11 Mineral Oil mg/L <0.01 <0.01 <0.01 <0.01 <0.01 0.5 No Relaxation (Pt-39)
1S:3025

12 Sulphate (SO.) mg/L 34.9 37.56 40.74 37.76 38.47 200 400 (PrL24)
. : 1S:3025

13 Nitrate (NOs) mg/L 0.78 0.92 1.34 1.44 1.37 45 No Relaxation (Pt-34)
14 Fluoride (F) mg/L 0.36 0.31 0.31 0.33 0.29 1 15 15:3025
(Pt-60)

15 Iron (Fe) mg/L 0.13 0.2 0.4 0.1 0.86 03 No Relaxation '(?3322)5
16 |  Aluminium (Al) my/L <0.02 <0.02 <0.02 <0.02 <0.02 0.03 0.2 APHA-
' ' ' ' ' ' ' 3500 (B)

i . APHA-
17 Selenium (Se) mg/L <0.01 <0.01 <0.01 <0.01 <0.01 0.01 No. Relaxation | .4 ®)
i : APHA-
18 Cyanide (Cn) mg/L <0.01 <0.01 <0.01 <0.01 <0.01 0.05 No. Relaxation | ,cnq' ey
APHA-

19 Copper(Cu) mg/L 0.07 0.12 0.03 0.14 0.11 0.05 15 2111(B)
. 1S:3025

20 | Magnesium (Mg) mg/L 224 29.01 36.86 39.9 40.8 30 100 (Pr.45)
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APHA-
21 Manganese(Mn) mg/L <0.1 <0.1 <0.1 <0.1 <0.1 0.1 0.3 3111(B)
. APHA-
22 zinc(zZn) mg/L 0.08 0.684 0.47 0.67 0.52 5 15 3111 (B)
. . APHA-
23 Cadmium(Cd) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 0.003 No. Relaxation | 5.y ®)
. APHA-
24 Lead(Pb) mg/L <0.01 <0.01 <0.01 <0.01 <0.01 0.01 No. Relaxation 3111 (B)
. APHA-
25 Mercury(Hg) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 0.001 No. Relaxation 3112 (B)
. . . APHA-
26 Nickel (Ni) mg/L <0.01 <0.01 <0.01 <0.01 <0.01 0.02 No. Relaxation | 5.y ®)
27 Arsenic(As) mg/L <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.05 APHA-
’ ’ ’ ’ ’ ' ' 3500 (B)
. . APHA-
28 Chromium (Cr+6) mg/L <0.01 <0.01 <0.01 <0.01 <0.01 0.05 No. Relaxation
3500 Cr-B
Phenolic Compound APHA.-
29 (C6H50H) mg/L <0.001 <0.001 <0.001 <0.001 <0.001 0.001 0.002 5530
- o Not . APHA-
30 | Conductivity (25 °C) mhos/cm 542.8 753.84 826.5 653.3 514 Specified Not Specified 2510
. . 1S:1622-
31 E. Coli Coli/100ml Absent Absent Absent Absent Absent Shall Not Be Detectable 1081
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32 Total Coliform MPN/100ml Absent Absent Absent Absent Absent Shall Not Be Detectable Isitﬁf‘;ZlZ-
o Not - 1S:3025
33 Temperature C 249 26.3 25.8 18.72 17.4 Specified Not Specified (Pt-9)
_ Not - APHA-
34 Sodium (Na) mg/L 55.3 49.8 65.1 455 501 specified | Vot Specified | a500 (N
_ APHA-
35 Fecal Coliform MPN/100ml Absent Absent Absent Absent Absent Shall Not Be Detectable 9221
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3.8.3.2 Interpretation of Ground Water Quality

> All the samples were colourless meeting desirable norms (<5 Hazen).

» All the samples meet the desirable standards (pH ranges from 7.04 to 7.78).

» TDS in samples ranges from 306.9 mg/L to 575.9 mg/L. All the samples meet the permissible
limit of 2000 mg/L.

» Total Hardness in the water ranges from 143.9 mg/L to 336.6 mg/L. All the samples meet the
permissible limit of 600 mg/L.

» Calcium content in the water ranges from 42.7 mg/L to 92.9 mg/L all the samples meet the
permissible limit of 200 mg/L.

» Magnesium (Mg) content in the water ranges from 22.4 mg/L to 40.8 mg/L. All the samples meet
the permissible limit of 100 mg/L.

» Sulphate content in the water ranges from 34.9 mg/L to 40.74 mg/L. The permissible limit of
Sulphate is 400 mg/L for drinking water.

» Total alkalinity in the water samples ranges from 130.2 mg/L to 254.8 mg/L. All the samples are
within the permissible limit of drinking water (600 mg/L).

» Chloride ranges from 83.5 mg/L to 135.7 mg/L. Which are below permissible limits (1000 mg/l).

3.8.3.3 Result& conclusion
The examination of the physicochemical analysis of the ground water shows that the quality of

ground water is generally good with respect to the limits laid down in Bureau of India Standards
(1S: 10500:2012) for drinking water. Based on the above result it is concluded that the ground

water samples are fit for drinking purpose.

3.8.4 Surface water
Surface Water Quality monitoring is carried out in the study area of 10 km based on the land use

pattern and ground truth of nearby villages. Surface water samples were collected from 04
locations during the study period of 1t March 2023 to 31t May 2023 and analyzed for a
number of physico-chemical parameters. The surface water parameters have been analyzed as
per APHA procedure and compared with CPCB water quality criteria mentioned in Table 3.7

and the Surface water sample results are mentioned in Table-3.9.
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Table 3-8 :- Water Quality Criteria as per Central Pollution Control Board

Designated-Best-Use

Class of water

Criteria

Drinking Water Source A Total Coliforms Organism MPN/100ml shall be
without  conventional 50 or less
treatment but after pH between 6.5 and 8.5
disinfection Dissolved Oxygen 6mg/l or more Biochemical
Oxygen Demand 5 days 20°C 2mg/l or less
Outdoor bathing B Total Coliforms Organism MPN/100ml shall be
(Organized) 500 or less;
pH between 6.5 and 8.5;
Dissolved Oxygen 5mg/l or more Biochemical
Oxygen Demand 5 days 20°C 3mg/l or less
Drinking water source C Total Coliforms Organism MPN/100ml shall be
after conventional 5000 or less;
treatment and pH between 6 to 9;
disinfection Dissolved Oxygen 4mg/l or more Biochemical
Oxygen Demand 5 days 20°C 3mg/I or less
Propagation of Wild D pH between 6.5 to 8.5
life and Fisheries Dissolved Oxygen 4mg/l or more Free
Ammonia (as N) 1.2 mg/l or less
Irrigation,  Industrial E pH between 6.0 to 8.5
Cooling, Controlled Electrical Conductivity at 25°C micro mhos/cm
Waste disposal Max.2250
Sodium absorption Ratio Max. 26
Boron Max. 2mg/I
Below-E Not Meeting A, B, C, D & E Criteria
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Table 3-9: - Surface water monitoring locations

S.No Name Co-ordinates
Swi1 Pond, Charui 25°15'11.18"N
85° 8'4.60"E
SW2 Pond, Petwa 25°13'38.35"N
85° 8'26.36"E
SW3 Falgu, Downstream 25°13'17.93"N
85° 9'7.84"E
SW4 Falgu, Upstream 25°12'42.14"N
85° 8'45.19"E
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