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2012-13; Phase II from 2013 to 2017 and Phase III from 2017 and 2022) for various components including utility 
grid solar power.  

To achieve the JNNSM aim, the Ministry of New and Renewable Energy (MNRE) under the Government of India 
has notified the administrative approval on 12th December, 2014 for implementation of a Scheme for 
development of Solar Parks and Ultra Mega Solar Power Projects in the country commencing from 2014-15 and 
onwards. Consequent to the notification, the Ministry received consent from the State of Madhya Pradesh for 
setting up of the 750 MW Ultra Mega Solar Power Project at Rewa District.  

RUMSL has been given the responsibility of identifying the requisite land measuring approximately 1500 hectares 
for the project. As per the Guideline for Development of Solar Parks published by MNRE in October 2015, RUMSL 
has to prioritizedto use the government waste/non-agricultural land and limit the use of private land. RUMSL will 
also be responsible for getting land related clearances, developing the approach roads to each plot, developing 
internal transmission system and maintaining it, making arrangement to connect to the grid, provide basic 
drainage and provide water supply.  

Through the open competitive bidding process, developers will be responsible for development and operation 
and maintenance of the solar project(s) for a period of 25 years. The Solar PV Technology to be used by each 
developer would be based on their preference. The power generated through these solar project(s) would be 
purchased by Madhya Pradesh Power Management Company Limited (MPPMCL) and Delhi Metro Rail 
Corporation (DMRC).  

Figure 1-1: Indicative Location of the Project Area 
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Chapter 
# 

Name of the 
Chapter(s) 

Description 

3.  Project Description This section deals with the various technology and specifications of the project. This also 
deals with the infrastructure development as a part of project during construction and 
operation phase and resources required. 

4.  Environment Baseline This Section presents the methodology and findings of field studies undertaken with 
respect to ambient air, water, soil, noise levels, ecology and traffic to define the various 
existing environmental status in the area.  

5.  Socio-Economic 
Profile and 
Stakeholder 
Consultation 

This Section presents the socio-economic profile of the study area based on primary and 
secondary information of the study area. This chapter also presents stakeholder 
identification process for the project, details of consultations held with key questions and 
responses extracted from the survey undertaken during site visit. 

6.  Review of Land 
Acquisition Process 

This section reviews the land acquisition process adopted by the Project Proponent in the 
acquisition of private land for the proposed project. 

7.  Analysis of 
Alternatives 

This chapter presents the analysis of alternatives considered for the proposed solar 
project considering no project scenario, alternate methods for power generation and 
technology and alternate routes for transmission line. 

8.  Impact Assessment 
and Mitigation 
Measures 

The potential impacts of the proposed project and allied activities, which could cause 
significant environmental and social concerns, are identified and discussed. This 
discussion will form the basis for environmental and social management activities.  

9.  Environment and 
Social Management 
Plan 

This Section provides recommendation for environmental and social management plan 
aimed at minimizing the negative environmental and social impacts of the project. 
Environmental and social monitoring requirements for effective implementation of 
mitigating measures during development as well as operation of the project have also 
been delineated along with requisite institutional arrangements for their 
implementation. 

10.  Conclusion and 
Categorisation of the 
Project 

This chapter encompasses category assigned to the proposed solar project based on IFC 
and World Bank Categorization. A brief conclusion drawn from the impact assessment 
study has also been presented. 

Following appendixes have been attached to the report, 

Annexure I: Record on transfer of Government Revenue Land for the project 

Annexure II: Environment Sampling Location Map  

Annexure III: Formulae used for calculations of quadrat study 

Annexure IV: Questionnaires used for Census Survey 

Annexure V: List of Landowners for Phase I 

Annexure VI: List of Land Owners for Phase II 
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Annexure VII: List of Landowners who have given their Consent for Land Sale 

Annexure VIII: Signature List of People Interviewed 

Annexure IX: Environment Code of Practicesand social exclusion list to be followed for various stages of the 
Project









http://mnre.gov.in/file-manager/UserFiles/Draft-Scheme-Solar-Park-and-Ultra-Mega-Solar-Power-Projects-for-comments.pdf


http://cea.nic.in/reports/others/ps/pspa2/tr_plg_criteria_manual_jan13.pdf
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RUMSL has been formed as a joint venture between Solar Energy Corporation of India (SECI) and Madhya Pradesh 
Urja Vikas Nigam Limited (MPUVNL). As an initial endeavour of the agreement, development of a 750MW Ultra 
Mega Power Plant has been proposed in Gurh Tehsil, Rewa District.RUMSL has been entrusted with the 
responsibility of developing 750MW total Solar Power Projects. 

2.2.1.2 National Solar Mission  

The objective of the Jawaharlal Nehru National Solar Mission (JNNSM) under the brand 'Solar India' is to establish 
India as a global leader in solar energy, by creating the policy conditions for its diffusion across the country as 
quickly as possible. The Mission has set a target of 1,00,000 MW and stipulates implementation and achievement 
of the target in 3 phases (first phase up to 2012-13, second phase from 2013 to 2017 and the third phase from 
2017 to 2022) for various components, including grid connected solar power. 

The successful implementation of the JNNSM requires the identification of resources to overcome the financial, 
investment, technology, institutional and other related barriers which confront solar power development in India. 
The penetration of solar power, therefore, requires substantial support. The policy framework of the Mission will 
facilitate the process of achieving grid parity by 2022. 

The National Solar Mission encourages development of solar power projects in the country. 

2.2.1.3 National Environmental Policy, 2006  

Government of India released the National Environment Policy in 2006. The present national policies for 
environmental management are contained in the National Forest Policy, 1988, the National Conservation Strategy 
and Policy Statement on Environment and Development, 1992; and the Policy Statement on Abatement of 
Pollution, 1992. Some sector policies such as the National Agriculture Policy, 2000; National Population Policy, 
2000; and National Water Policy, 2002; have also contributed towards environmental management. All of these 
policies have recognized the need for sustainable development in their specific contexts and formulated 
necessary strategies to give effect to such recognition.  

The dominant theme of this policy is that while conservation of environmental resources is necessary to secure 
livelihoods and well-being of all, the most secure basis for conservation is to ensure that people dependent on 
particular resources obtain better livelihoods from the fact of conservation, than from degradation of the 
resource. 

The proposed project will comply with the requirements of the National Environment Policy. 

2.2.1.4 Madhya Pradesh Solar Policy , 2012 

The Government of Madhya Pradesh (GoMP) acknowledges the increasing concern related to climate change, 
global warming and has recognised the urgent need to address these issues. The promotion of Renewable Energy 
is one of the key measures taken by the GoMP in this direction. Today Renewable Energy is increasingly becoming 
an integral part of energy security initiative in the state. The state of Madhya Pradesh is endowed with high solar 
radiation with around 300 days of clear sun. The state offers good sites having potential of more than 5.5 kWh/ 
sq. m/per day for installation of Solar based power projects. The GoMP has been promoting the setting up of 
Renewable Energy based power plants through various Policy initiatives and incentives for Investors/Developers. 

As per the guiding principle of the policy the proposed project falls under Category I wherein through a 
competitive bidding process the developer is to sell the power to MPPMCL.  
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The Developers will sign the Power Purchase Agreeement (PPAs) with the procurers of electricity directly. The PPA 
will continue to be in force for a period of 25 years from the Date of Operation.
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S. 
No. 

Issues Relevance Applicable Legislation  Agency Responsible  Applicable Permits and Requirements Applicability to 
Project Phase 

at the site  Act, 1970 Pradesh condition of services, rate of wages, 
holidays, hours of work as stipulated in 
the act and rules. 
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2.3 World Bank Operational Policies  

The World Bank follows an operational policy statement (updated in February 2011), which stipulates that all 
operations are carried out in an environmentally responsible manner and that projects must comply with all local 
environment legal obligations and appropriate World Bank guidelines8. The World Bank sets out its procedures 
and policies with regard to conducting environmental assessments on Operational Policy 4.01: Environmental 
Assessment (October 1991) and its updates and other pertinent Guidelines. 

2.3.1 Applicability  

World Bank Environmental and Social Safeguard Policies provide ten (10) potential issues that may need to be 
considered in an ESIA, depending on the specific characteristics of the project. Table 2-2summarizes the expected 
applicability of the potential Safeguard Policies for Rewa Solar Power Project.  

Table 2-2: Potential World Bank Environmental Safeguard Policies and Applicability to Project 

Safeguard Policy Requirement  Policy 
Triggered 

Applicability/ Compliance 

Environment 
Assessment 

(OP 4.01) 

The Bank requires 
environmental assessment 
(EA) of projects proposed for 
Bank financing to help ensure 
that they are environmentally 
sound and sustainable, and 
thus to improve decision 
making. 

Yes This policy applies to all projects requiring a 
Category (B) Environmental Assessment under OP 
4.01. 

All environmental and social aspects included in 
the proposed project are adequately examined.The 
project is likely to have some modest risks and 
potential adverse environmental impacts in the 
constructional and operational phases regarding 
the natural environment, water, human health and 
safety.  

Natural Habitats 

(OP 4.04) 

The Bank requires borrowers 
to incorporate into their 
development and 
environmental strategies 
analyses of any major natural 
habitat issues, including 
identification of important 
natural habitat sites, the 
ecological functions they 
perform, the degree of threat 
to the sites, priorities for 
conservation, and associated 
recurrent-funding and 
capacity-building needs. 

No The project site is located among a mosaic of 
habitats with varying levels of anthropogenic 
activities like grazing. The site does not represent a 
pristine natural habitat and in fact, reperesents a 
degraded form of habitat. Hence,it is unlikely that 
the project would result in loss of natural habitats 
by cutting through natural habitats or by upsetting 
drainage/water supply of the area.  

 

Pest Management 

(OP 4.09) 

In appraising a project that 
will involve pest 
management, the Bank 
assesses the capacity of the 
country's regulatory 

No The proposed project involves generation of power 
from solar energy which is one of the cleanest 
sources of energy. The project activity would not 
require the use of pesticides in any way. There 
could be used of weedicide/ Pesticide for removal 

                                                             
8The World Bank Group General Environment, Health and Safety (EHS) Guidelines are expected to apply to the proposed project. The 
guidelines are available at www.ifc.org/ehsguidelines 
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Safeguard Policy Requirement  Policy 
Triggered 

Applicability/ Compliance 

mitigation measures. 

Physical Cultural 
Resources 

(OP 4.11) 

The borrower needs to 
addresses impacts on 
physical cultural resources in 
projects proposed for Bank 
financing, as an integral part 
of the environmental 
assessment (EA) process. 

No No tangible forms of cultural heritage having 
archaeological, paleontological, historical, cultural, 
artistic and religious significancewere observed or 
pratcied by the communities residing within the 
vicinity of the project area.  

 

Safety of Dams 

(OP 4.37) 

When the Bank finances a 
project that includes the 
construction of a new dam, it 
requires that the dam be 
designed and its construction 
supervised by experienced 
and competent professionals. 

No The project does not involve any construction of 
dam. The project is also not dependent on any 
existing dam. 

Project in Disputed 
Areas 

(OP 7.60) 

Projects in Disputed 
Areas may affect the 
relations between the Bank 
and its borrowers, and 
between the claimants to the 
disputed area. Therefore, the 
Bank will only finance 
projects in disputed areas 
when either there is no 
objection from the other 
claimant to the disputed 
area, or when the special 
circumstances of the case 
support Bank financing, 
notwithstanding the 
objection. 

No The proposed project is not situated in a disputed 
area.Any component likely to be financed as part 
of the project is not situated in a disputed area. 

Projects on  

International  

Waterways 

(OP 7.50) 

The Bank recognizes that the 
cooperation and goodwill of 
riparians is essential for the 
efficient use and protection 
of the waterway. Therefore, 
it attaches great importance 
to riparians' making 
appropriate agreements or 
arrangements for these 
purposes for the entire 
waterway or any part 
thereof. 

No The project area does not cover any international 
or national waterways. The project area is not 
riparian. 
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Table 2-4: Gap Anaylsis and Recommendations 

S.No. IFC 
Performance 
Standards 

Legal and Policy 
Requirements 

Gaps Recommendations 

Assessment and Management of Environmental and Social Risks and Impacts 
1. Policy and 

Environment 
and Social 
Assessment and 
Management 
System 

No Legal/Policy 
Requirement 

Environment and Social Assessment and Management System and an overarching 
policy are to be developed. 

ESMF tailoring to the requirement 
has been prepared by World Bank. 

Identification of 
Risks and 
Impacts and 
Management 
Programs 

As per the EIA Notification 
2006 as amended to date, 
projects or activities shall 
require prior 
environmental clearance 
from the concerned 
regulatory authority based 
on the project category 
given in the schedule. 

Solar power projects do not require any environmental clearance from the state or 
central government 

An environmental and social 
impact assessment study covering 
all the aspects of IFC PS1 including 
preparation of project specific 
environmental and social 
management system incorporating 
the elements such aspolicy, 
identification of risks andimpacts, 
management programs, 
organizational 
capacityandcompetency, 
emergency preparedness and 
response, stakeholder engagement 
and monitoring and review has 
been conducted. 

Organizational 
Capacity and 
Competency 

No Legal/Policy 
Requirement  

 Successfulimplementationofthemanagementprogramcallsforthecommitmentof 
Management and employees organization. This need has not been addressed by any 
rule or regulation in India. 

An Organization Structure has 
been proposed for the project in 
section 9.2 of ESIA report 
comprising of roles and 
responsibilities allocated to RUMSL 
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S.No. IFC 
Performance 
Standards 

Legal and Policy 
Requirements 

Gaps Recommendations 

and Developer Management of 
each module has been provided.  
 
Training requirements have been 
detailed out in the respective 
plans. 

Emergency 
Preparedness 
and Response 

As per Clause no 41 B, 
Every occupier shall, with 
the approval of the Chief 
Inspector, draw up an on-
site emergency plan and 
detailed disaster control 
measures for his factory 
and make known to the 
workers employed therein 
and to the general public 
living in the vicinity of the 
factory the safety 
measures required to be 
taken in the event of an 
accident taking place. 

No Gap A disaster management plan has 
been developed to address the 
emergencies and associated 
evacuation procedures in section 
9.7 of ESIA report. 

Monitoring and 
Review  

Annual monitoring will be 
required for Consent to 
Operation that will be 
obtained by RUMSL. 

There are no legal requirements for monitoring and review of Health and Safety and 
Social issues that can occur on site. 

Reporting and review 
requirements have been detailed 
out in section 9.11 of ESIA report. 
 
A detail list of documents has also 
been provided which will be 
reviewed on six monthly basis. 

Stakeholder 
Engagement, 
Disclosure of 

As per Madhya Pradesh 
Panchayat Act 1993, 
consent from the 

There are no legal requirements pertaining to stakeholder engagement for timely 
and effective dissemination of relevant project information 

Section 5.6 of ESIA report details 
summary of stakeholder 
participation and Consultations 
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S.No. IFC 
Performance 
Standards 

Legal and Policy 
Requirements 

Gaps Recommendations 

subsequently forward them to 
appropriate authority for 
redressal. 
 
Section 9.4.2 of ESIA report details 
Grievance redressal mechanism to 
be adopted for the project. 

Protecting the 
Work Force 

The Factories Act, 1948 
provides for the health, 
safety, welfare, service 
conditions and other 
aspects of workers in 
factories. It covers all 
workers employed in the 
factory premises or 
precincts directly or 
through an agency 
including a contractor 
directly involved. 

No Gap -- 

Occupational 
Health and 
Safety 
Workers 
Engaged by 
Third Parties 

Resource Efficiency and Pollution Prevention 
3. Resource 

Efficiency 
The Environment 
(Protection) Act, 1986 and 
EPA Rules 1986, as 
amended in 2002 
necessities the purpose of 
protecting and improving 
the quality of environment 
and preventing, controlling 
and abating environmental 
pollution. 

There are no legal requirements which regulates water requirement during 
operation phase of Solar panels. 

RUMSL is required to use 
minimum quantity of water for 
cleaning purposes. 
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S.No. IFC 
Performance 
Standards 

Legal and Policy 
Requirements 

Gaps Recommendations 

Greenhouse 
Gases 

There are no legal 
regulations with bindings 
on greenhouse gases 
emissions. 

No Gap Being a cleaner source of energy, 
greenhouse gases emissions will 
be comparatively less. Lifecycle 
CO2 equivalent for Solar farm 
based on PV technology is lowest 
with 18 gCO2 eq/Kwh as per 
Global warming potential of 
selected electricity sources, IPCC 
2014. 

Water 
Consumption 

Water (prevention and 
control of pollution) act of 
1974 aims to prevent and 
control water pollution and 
to maintain/restore 
wholesomeness of water 
by establishing central and 
state pollution control 
board to monitor and 
enforce the regulations. 

No Gap -- 

Pollution 
Prevention 

Air Pollution: Air 
(Prevention and Control of 
Pollution) Act, 1981 to 
provide for the prevention, 
control and abatement of 
air pollution. Movement of 
vehicles, Operation of 
diesel generators for 
power at campsite or other 
construction activities). 
 
Noise Pollution: The Noise 

No Gap There will be generation of Noise 
during construction activities. The 
obligations specified in legal 
citations are sufficient to meet 
requirements as per IFC 
framework. 
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S.No. IFC 
Performance 
Standards 

Legal and Policy 
Requirements 

Gaps Recommendations 

(Regulation & Control) 
Rules, 2000 as amended in 
October 2002. As per the 
Environment (Protection) 
Act (EPA) 1986 the 
ambient noise levels are to 
be maintained as 
stipulated by CPCB for 
different categories of 
areas like, commercial, 
residential and silence 
zones etc. 

Waste and 
Hazardous 
Materials 
Management 

Hazardous Wastes 
(Management Handling 
and Trans-boundary 
Movement) Rules, 2008 as 
amended up to 2009 
provides authorisation to 
entities producing 
hazardous wastes and 
stipulates management 
measures of such wastes. 

There are no legal citations for management of defunct solar panels A waste management plan has 
been formulated in section 9.3 of 
ESIA report which addresses the 
handling of broken solar modules 
during operation phase of the 
project.  

Community Health, Safety and Security 
4. Community 

Health and 
Safety and 
Community 
Exposure to 
Disease 

No Legal/Policy 
Requirement 

There are no legal requirements for disclosure of information to community about 
the progress of the project and related health & safety issues. 

Section 9.4.1 details the tools that 
can be utilized for community 
engagement and disclosure of 
information like public meetings, 
focussed group discussions etc. 
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S.No. IFC 
Performance 
Standards 

Legal and Policy 
Requirements 

Gaps Recommendations 

Infrastructure 
and Equipment 
Design and 
Safety 

No Legal/Policy 
Requirement 

RUMSL will design, construct, operate, and decommission the structural elements or 
components of the project in accordance with GIIP, taking into consideration safety 
risks to third parties or Affected Communities. 

Section 9.5 of ESIA report details 
out Occupational Health and 
Safety Plan. 
 
As the proposed project involves 
risks to workers during installation 
and cleaning of solar panels, 
RUMSL should also build its 
internal capacity to monitor 
engineering and fire safety of its 
operations, including periodic 
monitoring and internal audits. 

Hazardous 
Materials 
Management 
and Safety 

Hazardous Wastes 
(Management Handling 
and Trans-boundary 
Movement) Rules, 2008 as 
amended up to 2009 
provides authorisation to 
entities producing 
hazardous wastes and 
stipulates management 
measures of such wastes. 

There are no legal citations for management of defunct solar panels during 
operation phase of the project. 

A waste management plan has 
been formulated in section 9.3 of 
ESIA report which addresses the 
handling of broken solar modules 
during operation phase of the 
project.  

Ecosystem 
Services 

No legal citations The installation of solar panels over a large tract of land can alter the drainage 
pattern of the project area. There are no legal citations to address the impacts on 
hydrology and drainage pattern  

A flood risk assessment has been 
undertaken as a part of ESIA report 
which details the impact and 
mitigation measures on drainage 
pattern and identified nallahs in 
the project area. 
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S.No. IFC 
Performance 
Standards 

Legal and Policy 
Requirements 

Gaps Recommendations 

Emergency 
Preparedness 
and Response 
 
 

As per Clause no 41 B, 
Every occupier shall, with 
the approval of the Chief 
Inspector, draw up an on-
site emergency plan and 
detailed disaster control 
measures for his factory 
and make known to the 
workers employed therein 
and to the general public 
living in the vicinity of the 
factory the safety 
measures required to be 
taken in the event of an 
accident taking place. 
 
The Motor Vehicles Act 
1988, as amended by 
Motor Vehicles 
(Amendment) Act 2000, 
dated 14th August 2000. 
The Central Motor Vehicles 
Rules 1989, as amended 
through 20th October 
2004 by the Central Motor 
Vehicles (Fourth 
Amendment) Rules 2004. It 
stipulates need and 
concerns regarding road 
safety standards, transport 
of hazardous chemicals 

No Gap A disaster management plan has 
been developed to address the 
emergencies and associated 
evacuation procedures in section 
9.7 of ESIA report. 
 
Since a national highway passes 
near the project site and the 
project area is spread across few 
inhabited villages, it necessary to 
check on the road safety of the 
community and population living 
nearby during Movement of 
construction vehicles and other 
vehicles for transportation of 
workers.  
 
RUMSL and the developers are 
required to obtain a license from 
PESO. 
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S.No. IFC 
Performance 
Standards 

Legal and Policy 
Requirements 

Gaps Recommendations 

and also pollution control.  

The Petroleum Act 1934, 
as amended in August 
1976 and The Petroleum 
Rules 1976, as amended in 
March 2002 requires 
license from PESO for 
storage of Diesel at site. 

Security 
Personnel 

No Legal/Policy 
Requirement  

When the client retains direct or contracted workers to provide security to 
safeguard its personnel and property, it will assess risks posed by its security 
arrangements to those within and outside the project site. There are no legal 
citations to address the security issues. 

RUMSL and Developers should 
develop a GRM for the community 
and workers to address their 
grievances arising out of security 
issues. 
 
Requirements for provision of 
security have been detailed in 
section 9.6.6. of ESIA report. 

Land Acquisition and Involuntary Resettlement 
5. Compensation 

and Benefits for 
Displaced 
Persons 

The Consent of Land 
Purchase Policy, 2014 
requires District Collector 
to ensure payment to land 
owners and livelihood 
losers 

No Gap RUMSL is required to get consent 
of up to 100 per cent of people 
whose land is procured. 

Community 
Engagement 

As per Madhya Pradesh 
Panchayat Act 1993, 
consent from the 
respective panchayat 
body/village administrative 
officer etc during the 

There are no legal requirements pertaining to stakeholder engagement for timely 
and effective dissemination of relevant project information 

Section 9.4.1 of ESIA report details 
the Disclosure of relevant 
information and participation of 
Affected Communities and persons 
will continue during the planning, 
implementation and monitoring. 
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S.No. IFC 
Performance 
Standards 

Legal and Policy 
Requirements 

Gaps Recommendations 

project life cycle. 
Grievance 
Mechanism 

As per Madhya Pradesh 
Panchayat Act 1993, 
RUMSL will ensure that all 
grievances raised by locals 
related to the project are 
addressed. 

The act does not detail the necessity and mechanism of grievance redressal.  RUMSL and Developers should 
develop a GRM for the workers to 
address their grievances. 
 
All grievances will be addressed 
by the developers during the 
construction and operation 
phase. For any unresolved 
grievances and grievances 
related to land, the developer 
will forward the grievances to 
RUMSL who in turn will 
subsequently forward them to 
appropriate authority for 
redressal. 
 
Section 9.4.2 of ESIA report details 
Grievance redressal mechanism to 
be adopted for the project. 

Biodiversity Conservation and Sustainable Management of Living Natural Resources 
6. Protection and 

Conservation of 
Biodiversity 

Forest (Conservation) Act, 
1980 with Amendments till 
1988 and Wildlife 
Protection Act, 1972 
requires protection and 
conservation of Forest land 
and biodiversity 

No Gap There is no involvement of forest 
land and also the site comprises of 
mosaic of habitats due to 
anthropogenic activities.  

Management of No Legal/Policy No Gap Being a cleaner source of energy, 
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S.No. IFC 
Performance 
Standards 

Legal and Policy 
Requirements 

Gaps Recommendations 

Ecosystem 
Services 

Requirement there is no significant degradation 
and loss of ecosystem services can 
pose operational, financial and 
reputational risks to project 
sustainability. 

Sustainable 
Management of 
Living Natural 
Resources 

RUMSL and the developer should 
ensure sustainability by managing 
waste water coming out through 
cleaning of solar panels and 
hazardous waste generated. 

Indigenous People -PS 7 is APPLICABLE for the project. 
 The project area or its surroundings have very limited indigenous people. A total of five ST families who are legal titleholders are providing their consent for land for sale of their 
land. Adequate consultation has been undertaken with these families and compensation for the land will be provided to them. However, no material degradation or adverse 
impact is expected on land resources on which indigenous peoples are dependent. 
Cultural Heritage - PS 8 is NOT APPLICABLE for the project. 
As no such tangible forms of cultural heritage or objects were observed in and around the project area, hence, this PS is not applicable to the proposed project. 
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½ 110 

¼ 115 

Never >115 

2.8 Applicable International Conventions  

Environmental problems which migrate beyond the jurisdiction (Trans-boundary) require power to control such 
issues through international co-operation by either becoming a Contracting Party (CP) i.e. ratifying treaties or as a 
Signatory by officially signing the treaties and agreeing to carry out provisions of various treaties on environment 
and social safeguards. The relevant international conventions are as provided in Table 2-7. 

Table 2-7: Relevant International Conventions applicable to the Project 

S. No. International Conventions Salient Features 

1 Montreal Protocol on Substances That 
Deplete the Ozone Layer (and subsequent 
Amendments) 

India signed the Montreal Protocol along with its London 
Amendment on 17-9-1992 and also ratified the Copenhagen, 
Montreal and Beijing Amendments on 3rd March, 2003. 

2 UN (Rio) Convention on Biological Diversity India is a party since: 1994-02-18 by: Ratification; Protocol - 
Party since: 2003-09-11 

3 Conventions on the Conservation of 
Migratory species of wild animals and 
migratory species 

India is contracting party to the convention on conservation of 
migratory species of wild animals and migratory species. 

4 Kyoto Protocol The Kyoto protocol was signed by India in August 2002 and 
ratified in February 2005. The convention pertains to the 
United Nations framework on Climate Change. 
The 3rd Conference of the Parties to the Framework 
Convention on Climate Change (FCCC) in Kyoto in December 
1997 introduced the Clean Development Mechanism (CDM) as 
a new concept for voluntary greenhouse-gas emission 
reduction agreements between industrialized and developing 
countries on the project level. 

5 The Rotterdam Convention on the Prior 
Informed Consent (PIC) Procedure 

The Rotterdam Convention on the Prior Informed Consent 
(PIC) Procedure for Certain Hazardous Chemicals & Pesticides 
in international Trade was adopted by India at the Conference 
of Plenipotentiaries at Rotterdam in 1998 

6 International Labour Organization 
conventions 

India has also ratified many of the International Labour 
Organization conventions that are relevant to the Project 
including: 
1. C1 Hours of Work (Industry) Convention, 1919 

(14:07:1921, ratified); 
2. C5 Minimum Age (Industry) Convention, 1919 

(09:09:1955, ratified): 
3. C11 Right of Association (Agriculture) Convention, 1921 

(11:05:1923, ratified): 
4. C14 Weekly Rest (Industry) Convention, 1921 (11:05:1923, 

ratified); 
5. C29 Forced Labour Convention, 1930 (30:11:1954, 

ratified) & C105 Abolition of Forced Labour Convention, 
1957 (18:05:2000, ratified); 
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S. No. International Conventions Salient Features 

6. C100 Equal Remuneration Convention, 1951 (25:09:1958, 
ratified); 

7. C107 Indigenous and Tribal Populations Convention, 1957 
8. C111 discrimination (Employment and Occupation) 

Convention, 1958 (03:06:1960, ratified) 
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Figure 3-1: Demarcated Boundary of the Proposed Project 

 
Source: AECOM
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3.1.2 Site Settings  

The land for proposed site is majorly a scrub/barren rocky land use and is characterized by rural set up.Most of 
the land area in the project area is rock-strewn with limited potential for agriculture due to rain fed irrigation. The 
project areahas an undulating slope with local population owning land parcels at both the slope and plain 
areas.The site comprises of scanty vegetation and is used by the community for the purpose of limited grazing 
livestockwhich is confined to rainy season only and which last for a short duration of time particulary from July to 
September12; and limited rain fed agricultural acitivities which has been discontinued in the past three years due 
to the limited rainfall in the area.The nearest habitations from the proposed project site include Etar Pahad 
Village which is located at a distance of approximately 900 m from the site in south-east direction. 

It was established that the land in the project area was undulating. Areasin the project area used to dependsolely 
upon rainfall in order to undertake agricultural activities in the private land (delieneated for the project) which 
have discontinued over the last three years due to limited rainfall in the area. During this one crop cycle which 
used to be undertaken three years ago, it was reported during consultations held with project affected private 
landowners that mainly rice or wheat was sowed. It was also reported that limited grazing activities was 
undertaken (in the entire land area beyond the project delineated area) which was confined to rainy season only 
lasting from July to September. It is envisaged that due to abundance of open land area beyond the project area, 
the accessibility and impact on grazing activities by the local communities will not be impacted by the project. 

The government land transferred to the project comprised of barren land wherein a portion of the land parcel 
approximately 1200 hectares falling under Badwar village was used by the Indian Army from 1990 to 2002 as a 
firing range. As reported during the consultations held with the local communities, the land parcel was not 
utilised for any activities (either as an income source or shelter) by the communities after the Army firing range 
was discontinued in the area. Hence, the location of the project site favours the development of a solar park, as 
the site is situated in a rural setting with a suitable topography, the site is located near existing grid connections 
and the area has a high level of solar insolation location.Given the current land use of the site, and no other 
known potential land uses other than the proposed project, there would be no unacceptable opportunity costs 
should the Project go ahead. 

  
Photo 3-1: View of the site from north, near Badwar Village Photo 3-2: View of the site from east direction, near Etar 

Pahad Village 

                                                             
12CGWB brochure for Rewa District 
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Figure 4-1: Physiography Map of Madhya Pradesh 

 
Source: Pollution Control Board, Madhya Pradesh

Project Location 
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Figure 4-2: Geological Map of Madhya Pradesh 

 
Source: Pollution Control Board, Madhya Pradesh

Project Location 
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4.5 Drainage  

Rewa district falls in the Ganga basin and there are two tributaries of Ganga river, namely Tons or Tamas and Son. 
Kymore Hill ranges from the division of water between these two rivers. Most of the rivers and nallahs of the 
district are seasonal & forms dendritic pattern. 
 

Figure 4-3: Drainage Map of Rewa District 

 
Source: District Ground Water Information Booklet, Ministry of Water Resource, CGWB, Bhopal, 2013 

Local drainage pattern 

The site drainage shows dendritic pattern and various nallahs existing over the site drains most of the water 
during monsoons such as Aahri Nallah, Devdeh Nallah etc. The site drainage nallahs (Aahri Nallah and Devdeh 
Nallah) are drained into Bichiya River at the North West of the site.The carrying capacity of both Nallahs is 
sufficiently good to convey such peak discharges. However, the Aahri Nallah in the downstream reaches has a 
wider channel and undulated terrain with high and low patches of land. Apart from the downstream reaches of 
the Aahri Nallah, there might be some local depressions within the site which might suffer from local ponding. 

Historical records suggest that in 1997, there were heavy rains which created flood like situation in city of Rewa. 
Upon investigating about this event by interviews with the locals, it was known that even in 1997 rains event, the 
project site experienced high water levels in the site drainage channels but water level was restricted to the 
drainage channels only. 

 

Project Location 
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Figure 4-4: Land Use Land Cover of the study area 

 
Source: AECOM 
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Project Area comprises of 97.98 % of hillrock/rocky areas and 2.02% of area is covered by Nallahs. 
The break up of land use of site area is given below: 

Table 4-4: Land Use/Land Cover of Site Area 
Land Use Category Area (in Sq km) Percentage (%) 
Hillrock.Rocky 20.2816 97.98 
Nallahs 0.4184 2.02 
Total 904.9 100 

Source: AECOM 

4.7 Hydrogeology  

The occurrence, movement and recharge of ground water are governed by water bearing properties 
of the different litho units occurring in the area. The project district can be classified into four (4) 
different hydrogeological units namely, Kaimur, Rewa Series, Bhander Series and Alluvium. This 
classification is based on the different water bearing properties of the units. As per the 
hydrogeological map of the district presented in  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4-5, the project site is located in the Upper Rewa Sandstone unit under the Rewa series.  

The Rewa sandstones are hard and compact with minimum porosity. The weathered and fractured 
sandstones control occurrence and movement of ground water. In the topographic low areas 
weathered residuum attains a maximum thickness of 5m. The yield of sandstones and shales ranges 
from 1 to 3 and <1 to 1.5 Ips respectively. 
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Figure 4-5: Hydrogeology of Rewa District 

 
Project Location 
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Source: District Ground Water Information Booklet, Ministry of Water Resource, CGWB, Bhopal, 2013 

4.7 Ground Water Scenario  

4.7.1 Depth to water level - Pre-monsoon (May 2012)  

The pre-monsoon depth to water level in the district ranges between 4.85 mbgl and 29.32 mbgl. 
Major part of the district have water level in the range of 8-20 mbgl during the pre-monsoon season. 
As illustrated in  

 

 

 

 

 

 

 

Figure 4-6, the project location has a pre-monsoon depth to water level in the range of 8 to 12 mbgl. 

 

 

 

 

 

 

 

 

Figure 4-6: Depth to Water Level Pre-Monsoon (May 2012), Rewa District 
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Source: District Ground Water Information Booklet, Ministry of Water Resource, CGWB, Bhopal, 2013 

4.7.2 Depth to water level - Post-monsoon ( November  2012)  

During post-monsoon period, water level in the district varies from 1.60 mbgl to 17.7 mbgl. In major 
part of the district, water level lies between 5 to 10 mbgl. However, as illustrated in  

Figure 4-7, the project location has a pre-monsoon depth to water level in the range of 5 to 10 mbgl. 

Figure 4-7: Depth to Water Level Post-Monsoon (November 2012), Rewa District 

 
 

Source: District Ground Water Information Booklet, Ministry of Water Resource, CGWB, Bhopal, 2013 

Project Location 

Project Location 
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4.7.3 Groundwater level  trend  (May 2003 to May 2012 ) 

Analyses of Groundwater level data of pre-monsoon period indicate that there is declining trend in 
the range of 0.14 to 0.39 m/yr. 

4.8 Climate and Meteorology  

Rewa district has humid sub-tropical climate, which implies summers are immensely hot and winters 
are mild. During monsoons, the annual rainfall hovers around 860 mm, which can be termed as 
more than moderate. Summer season (March to mid of June) minimum temperature remains at 
30°C and maximum at 40°C. The maximum temperature is witnessed during month of May. During 
winters (October to February) the average temperature remains about 25°C. During the south west 
monsoon season the relative humidity generally exceeds 83% during the month of August. The driest 
part of the year is the summer season, when relative humidity is less than 37%.  

Climatological data published by Indian Meteorological Department (IMD), for Rewa district for the 
period of 1961 to 1990 is given below. 

Table 4-5: Meteorological Data (based on observations from 1961 to 1990) for Rewa district 
Month Station Level 

Pressure (hpa) 
Mean Temperature Humidity Rainfall (mm) Mean Wind 

Speed (Kmph) Daily 
Max (°C) 

Daily 
Min (°C) 

Relative 
Humidity (%) 

Total Monthly 
Rainfall 

Jan I 983.4 23.5 7.8 71 26.5 2.1 
II 979.9   50   
Feb I 981.4 26.5 10.5 62 18.2 2.7 
II 977.7   41   
Mar I 978.9 32.4 15.3 46 13.0 3.3 
II 974.7   29   
Apr I 974.8 38.3 21.1 38 7.4 4.0 
II 970.3   26   
May I 970.5 41.1 25.4 40 11.4 4.9 
II 966.7   29   
Jun I 966.7 38.6 26.6 57 145.1 6.1 
II 963.2   48   
Jul I 966.9 32.6 24.2 79 304.5 5.1 
II 963.8   72   
Aug I 968.2 31.3 23.7 82 327.7 4.4 
II 965.1   75   
Sep I 972.0 31.8 23.2 77 208.3 3.7 
II 968.6   68   
Oct I 978.1 32.1 19.1 64 30.1 2.4 
II 974.6   50   
Nov I 982.2 28.6 12.7 60 11.8 1.8 
II 978.6   50   
Dec I 984.1 24.5 8.3 68 9.3 1.7 
II 980.4   53   
Total Annual 
Mean I 

975.6 31.8 18.2 62 1113.3 3.5 

Mean II 972.0   49 26 26 
Source: IMD Climatological Table 
I-Morning 
II-Evening 
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local flooding and local ponding in few areas of the site. However, the carrying capacities of both the 
Nallahs (Aahri and Devdeh) is good to hold peak discharges of 210m3/s. 

Figure 4-10: Map showing Flood affected districts in the State 

 
Source: State Disaster Management Authority, Government of MP 

 

 

 

 

 

 

 

 

 

 

 

 

Project district 
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Figure 4-11 shows the project district, Rewa is located in minor risk zone of seismic activity. 

4.13 Primary Monitoring  

Primary monitoring was carried out in the month of December 2015 to January 2016 by Netel (India) 
Limited (a NABL Accredited and MoEFCC recognised laboratory) to evaluate the baseline 
environmental parameters. The monitoring was done for ambient air quality, water quality, soil 
quality, ambient noise levels and traffic survey of the study area. 

4.13.1 Ambient Air Quality  

Ambient Air Quality was carried out at a frequency of twice a week at four (4) locations. The air 
samples were analysed as per standard methods. The monitored parameters, sampling frequency 
and their analytical method adopted are given in  

 

Table 4-7 

 

 

Table 4-7: Monitored parameters, sampling frequency and analytical method 

S.No. Parameters Sampling Frequency Analytical Method Code of Practice 
1.  Particulate Matter 

(PM2.5) 
24 hourly twice a 
week for 4 weeks 

 Gravimetric Method IS-5182 (PART-23):2006 
& CPCB Guidelines  

2.  Particulate Matter 
(PM10) 

24 hourly twice a 
week for 4 weeks 

3.  Sulphur dioxide 
(SO2) 

24 hourly twice a 
week for 4 weeks 

Improved West-Gaeke 
Method 

IS-5182 (Part-II):2001 & 
CPCB Guidelines  

4.  Oxides of 
Nitrogen (NOx) 

24 hourly twice a 
week for 4 weeks 

Modified Jacob 
&Hochheiser (Na-Arsenite) 

IS-5182 (Part-VI): 2006 & 
CPCB Guidelines  

5.  Carbon Monoxide 
(CO) 

8 hourly twice a week 
for 4 weeks 

Non Dispersive Infra-Red 
(NDIR) spectroscopy 

IS: 5182 (Part-X) & CPCB 
Guidelines  

Source: AECOM Survey 

The ambient air quality monitoring locations are described in Table 4-8. The selection of the ambient 
air quality sampling locations was based on consideration of the size of the project site, predominant 
wind direction and meteorological data analysis of past years and topography of the project area. 
The wind is coming from west and south-west direction. Solar power project, being a green project 
does not envisage any impact on the ambient air quality of the area during its operation phase. 
However, construction phase of the project will entail impacts associated with construction activities 
such as dust generation and emission exhaustion. 
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Table 4-8: Details of Ambient Air Monitoring Stations 

S. N. Sampling 
Locations 

Location 
Code 

Direction 
from the 
site 

Geographical Location 
 

Justification for Site 
Selection 

1.  Barseta Desh AAQ1 N 24°30'20.50"N81°34'15.00"E Downwind Direction 
2.  Itar Pahad AAQ2 NE 24°30'29.90"N 81°34'38.60"E Downwind Direction 
3.  Badwar AAQ3 W 24°30'19.70"N 81°33'09.00"E Cross wind Direction 
4.  Maldewa AAQ4 S 24°25'38.15"N 81°32'27.16"E Upwind Direction 

Source:Netel 

Table 4-9 provides the monitored ambient air quality results, which are compared withthe standards 
specified under NAAQS, 2009. 

Table 4-9: Observed Ambient Air Quality in the study area (in µg/m3) 

Location AQ1 AQ2 AQ3 AQ4  
NAAQS 

 
Parameters Test Duration 

(hrs) 
Aspects 

PM10 

(µg/m3) 

 

24 

Minimum 48.7 47.9 46.7 45.9 100 

Maximum 56.1 57.2 53.4 55.1 

Average 52.0 51.9 50.0 51.1 

98th Percentile 55.8 56.9 53.3 54.9 

PM2.5 

(µg/m3) 

24 Minimum 17.8 17.4 17.1 16.6 60 

Maximum 20.6 21.1 19.5 20.1 

Average 18.9 18.9 18.2 18.6 

98th Percentile 20.5 20.9 19.5 20.0 

SO2 

(µg/m3) 

24 Minimum 7.6 7.2 7.6 7.8 80 

Maximum 8.7 8.5 8.8 8.5 

Average 8.2 8.0 8.2 8.1 

98th Percentile 8.7 8.5 8.8 8.5 

NOX 

(µg/m3) 

 

24 

 

Minimum 14.7 14.1 14.7 15.1 80 

Maximum 17.2 16.7 16.9 16.7 

Average 16.0 15.7 16.0 15.9 

98th Percentile 17.1 16.6 16.9 16.7 

CO 8 Minimum 0.7 0.6 0.6 0.5 2 



 

ESA of 750 MW Solar Power Project  P a g e | 102 
Rewa District, Madhya Pradesh 
 

Location AQ1 AQ2 AQ3 AQ4  
NAAQS 

 
Parameters Test Duration 

(hrs) 
Aspects 

(mg/m3) 

 

Maximum 0.8 0.8 0.8 0.8 

Average 0.7 0.7 0.7 0.7 

98th Percentile 0.8 0.8 0.8 0.8 

Source: Netel Lab Results 

Inference  

The summary of the analysis of the ambient air quality monitoring results are presented in the 
following Table 4-10.
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5.  Carbon 
Monoxide 
(CO) 

During the monitoring period, 
concentration of CO was observed to be 
minimum (0.5 mg/m3) at Maldeva (AAQ4) 
and maximum (0.8 mg/m3) at all the 
monitoring locations. The average and 98 
percentile concentration of CO are 
observed to be 0.7 µg/m3and 0.8 µg/m3 
respectively. 

 

All the observed CO values were found to 
be less than the prescribed 8 hour NAAQS 
at all the locations. 

 

 

 

 

 

It was observed that there is no air polluting sources such as industries around the project area, and it can attribute to prevailing low pollutant concentration. Hence, it can be 
concluded that the level of air pollutants in the project area is not alarming. 
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4.13.2 Surface and Ground Water Quality  

Five water samples were collected to assess the water quality of the project area. Samples of ground and surface 
water were examined for physic-chemical, heavy metals and biological parameters as per standard testing 
procedures. Three ground water and two surface water samples from Nallah and Village pond were collected for 
testing. Location details of the sampling locations are given in the Table 4-11 and presented in Annexure II. 

Table 4-11: Details of Water Quality Monitoring Locations 
S. No. Sampling Locations Location Code Geographical Location Sample 
1.  Ground water from Badwar Village GWQ 1 24°28'55.5"N 81°33'40.1"E GroundWater 
2.  Ground water from Etar Pahad Village GWQ 2 24°29'26.1"N 81°37'54.3"E Ground Water 
3.  Ground water from Barsaita Village GWQ 3 24°30'20.5"N 81°34'15.1"E Ground Water 
4.  Surface water from Badwar Nallah SWQ 1 24°28'22.8"N81°34'27.8"E SurfaceWater 
5.  Surface water from Etar Pahad Pond SWQ 2 24°29'24.2"N81°37'20.0"E Surface Water 

Source: AECOM Survey 

Table 4-12 present the results of analysis of the surface and ground water samples, which are compared with 
agreeable and permissible limits as specified in the drinking water standards IS10500:2012. 

Table 4-12: Results of Inland Surface Water Quality Analysis 
S.N Parameters Unit SWQ 1 SWQ 2 SWQ 3 GWQ 1 GWQ 2 AL (PL) 
1.  Colour Hazen <5.0 <5.0 <5.0 <5.0 5.5 5 (15) 
2.  Odour   Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 
3.  Taste   Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 
4.  Turbidity NTU 0.1 0.7 <0.1 0.6 11.3 1(5) 
5.  pH   6.83 6.75 5.98 7.16 6.96 6.5-8.5 

(NR) 
6.  TDS mg/l 163 159 69 94 81 500 (2000) 
7.  Alkalinity mg/l 62.5 80 17.5 42.5 15 200 (600) 
8.  Total Hardness mg/l 130.56 97.92 32.64 59.52 32.64 200 (600) 
9.  Chloride mg/l 17.99 13.99 10.0 10.99 8 250 (1000) 
10.  Free residual 

chlorine 
mg/l <0.1 <0.1 <0.1 <0.1 <0.1 0.2 (1) 

11.  Sulphate mg/l 12.82 2.70 1.6 4.73 12.5 200 (400) 
12.  Fluoride mg/l <0.2 <0.2 <0.2 0.99 0.72 1 (1.5) 
13.  Nitrate mg/l <0.5 2.20 1.04 <0.5 <0.5 45 (NR) 
14.  Phenolic 

compound 
mg/l <0.001 <0.001 <0.001 <0.001 <0.001 0.001 

(0.002) 
15.  Iron mg/l <0.1 0.15 <0.1 0.12 0.37 0.3 (NR) 
16.  Manganese mg/l 0.052 0.057 0.052 0.03 0.057 0.1 (0.3) 
17.  Mercury mg/l <0.001 <0.001 <0.001 <0.001 <0.001 0.001 (NR) 
18.  Cadmium mg/l <0.005 <0.005 <0.005 <0.005 <0.005 0.003 (NR) 
19.  Selenium mg/l <0.01 <0.01 <0.01 <0.01 <0.01 0.01 (NR) 
20.  Total Arsenic mg/l <0.01 <0.01 <0.01 <0.01 <0.01 0.01 (0.05) 
21.  Cyanide mg/l <0.05 <0.05 <0.05 <0.05 <0.05 0.01 (NR) 
22.  Lead mg/l <0.01 <0.01 <0.01 <0.01 <0.01 0.01 (NR) 
23.  Zinc mg/l <0.1 0.13 <0.1 <0.1 <0.1 5 (15) 
24.  Aluminium mg/l <0.03 <0.03 <0.03 <0.03 <0.03 0.03 (0.2) 
25.  Copper mg/l <0.04 <0.04 <0.04 <0.04 <0.04 0.05 (1.5) 
26.  Boron mg/l <0.4 <0.4 0.48 <0.4 <0.4 0.5 (1.0) 
27.  Total 

Chromium 
mg/l <0.04 <0.04 <0.04 <0.04 <0.01 0.05 (NR) 

28.  Nickel mg/l <0.01 <0.01 <0.01 <0.01 <0.01 0.02 (NR) 
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S.No. Parameters Observations  
9. High Iron content in drinking water causes aesthetic impacts by affecting the flavor and color 

of water and it also causes reddish-brown staining of laundry, dishes and utensils; 
10. It is therefore recommended to treat the water using an Ion exchange water softener if 

required to use it for drinking and other domestic purpose. 
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The graphical representation of the concentration of various parameters in the water samples is illustrated in the Figures below: 

Figure 4-12: Graphical representation of TDS content in the water samples Figure 4-13: Graphical representation of Alkalinity content in the water samples 

  
Figure 4-14: Graphical representation of Hardness in the water samples Figure 4-15: Graphical representation of Chloride content in the water samples 
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Figure 4-16: Graphical representation of Iron content in the ground water 
samples 

Figure 4-17: Graphical representation of Fluoride content in the ground water 
samples 

  
Figure 4-18: Graphical representation of Total Coliform count in the water 
samples 

Figure 4-19: Graphical representation showing presence of E.Coli in water 
samples 

 
 

Present 

Absent 
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Figure 4-20: Soil Samples Texture Triangle 

 
Source: http://www.nrcs.usda.gov/ 

4.13.4 Noise Quality  

Sound pressure level (SPL) measurements were recorded at six (6) locations around the project area. The readings 
were recorded; continuously for 24 hours for every hour for 24 hours. The day noise levels have been monitored 
during 6 am to 10 pm and night noise levels during 10 pm to 6 am at all the selected sampling locations. The 
sampling locations can be categorised as residential area. Therefore, the results of the ambient noise level 
monitoring presented in  

Table 4-19are compared with ambient air quality standards in respect of noise limits for day time and night time 
for residential area. 

The details of noise monitoring locations are provided in Table 4-18. 

Table 4-18: Details of the noise quality monitoring locations 

Sample Code Geo-graphical Coordinates Sampling Location 

NQ-1 24°30'20.5"N 81°34'15.0"E BarsetaDesh 
NQ-2 24°30'29.9"N 81°34'38.6."E ItarPahad 
NQ-3 24°30'19.7"N 81°33'09.0."E Badwar 
NQ-4 24°25'38.15" 81°32'27.16" Maldewa 
NQ-5 24°28'01.1"N 81°29'26.4"E Bela 
NQ-6 24°29'14.6"N 81°35'50.3"E RamgarhPahad 

http://www.nrcs.usda.gov/
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Source: Netel 

 

Table 4-19: Results of Noise level monitoring 

Location Code Noise Standard 
(Residential Area) 

NQ-1 NQ-2 NQ-3 NQ-4 NQ-5 NQ-6 

LAeq Day dB (A) 55 50.5 47.4 48.7 47.0 50.3 49.6 

LAeq Night dB (A) 45 41.5 40.7 40.6 40.9 41.3 40.2 

 

Inference 

It is observed that the noise levels at the monitoring locations ranged from 47.0 to 50.5 dB (A) during the daytime 
and 40.2 to 41.5 dB (A) during night time. The baseline noise levels at all the sampling locations were found to be 
within the prescribed noise standards for Residential Area.  

The day and night time noise levels are graphically presented inFigure 4-21. 

Figure 4-21: Noise Levels monitored in the study area 
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Time Two Wheelers Three Wheelers LCVs HCVs Non Motor Vehicle 
09:00PM 6 0 9 13 0 
10:00PM 4 0 6 11 0 
11:00PM 1 0 5 7 0 
12:00PM 0 0 0 2 0 
01:00AM 0 0 0 4 0 
02:00AM 0 0 0 0 0 
03:00AM 0 0 0 0 0 
04:00AM 0 0 2 0 0 
05:00AM 3 0 7 8 0 

Total 278 6 335 246 6 
Source: Netel Survey Results 

Table 4-23: Hourly Traffic Volumes at TM2 
Time Two Wheelers Three Wheelers LCVs HCVs Non Motor Vehicle 
06:00AM 5 0 13 14 0 
07:00AM 9 0 28 19 0 
08:00AM 12 0 33 21 0 
09:00AM 31 0 20 27 0 
10:00AM 19 0 32 23 1 
11:00AM 25 0 18 16 0 
12:00PM 14 2 10 5 1 
01:00PM 10 0 6 6 1 
02:00PM 8 1 13 17 0 
03:00PM 21 1 7 13 0 
04:00PM 18 0 9 10 2 
05:00PM 29 0 14 8 0 
06:00PM 11 0 9 10 0 
07:00PM 8 0 11 19 0 
08:00PM 12 0 7 7 0 
09:00PM 4 0 4 15 0 
10:00PM 3 0 2 9 0 
11:00PM 1 0 0 5 0 
12:00PM 0 0 0 2 0 
01:00AM 0 0 0 0 0 
02:00AM 0 0 0 0 0 
03:00AM 0 0 0 0 0 
04:00AM 0 0 1 11 0 
05:00AM 4 0 9 9 0 
Total 244 4 246 266 5 

Source: Netel Survey Results 
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Figure 4-22: Hourly traffic volume at TM1 and TM2 

 

Inference 

The total hourly traffic volume indicates that the peak hour traffic is between 08:00 am to 11:00 am in the 
morning with slight increase around 03:00 pm to 05:00 pm in both ways. The composition of vehicles at this 
stretch indicates that out of the total vehicles observed, 38.4% and 32% of the vehicles are light commercial 
vehicles (to and fro). Heavy commercial vehicles constituted 52.8% and 34.8% (to and fro) of the observed traffic 
volume whereas 32% of vehicles are non-motorised vehicles as illustrated in Figure 4-23.  

Figure 4-23 : Vehicle composition at TM1 Figure 4-24 : Vehicle composition at TM1 
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vasica, Balanites aegyptica, Calotropis procera, Capparis decidua, Carissa congesta, Flacourtia indica, Grewia spp., 
Holarrhena pubescens, Maytenus spp. and Ziziphus spp., herbs like Achyranthes aspera, Barleria prionitis, Cassia 
tora, Peristrophe bicalyculata and Xanthium indicum, and grasses like Aristida spp., Cymbopogon martini, 
Heteropogon contortus, Sehima nervosum and Themeda quadrivalvis. 

Flora Recorded in Quadrat Studies 

The tables that follow present the floristic species recorded in the twelve quadrats studied  

Woody Species 

Table below presents the details of the woody species have been presented below, 

Table 4-29: Details of Woody Species 

Sr. No. Name Habit % Frequency Abundance Density (per hectare) 
1 Acacia sp. Tree 8.33 1 2.08 
2 Acacia nilotica Tree 16.66 2 8.33 
3 Albizzia amara Tree 25 1 6.25 
4 Anona squamosa Tree 8.33 1 2.08 
5 Azadirachta indica Tree 33.33 2.25 18.74 
6 Butea monosperma Tree 33.33 3 24.99 
7 Calotropis procera Shrub 16.66 1 66.66 
8 Calycopteris floribunda Climber 8.33 1 2.083 
9 Carissa congesta Shrub 8.33 1 33.33 
10 Croton bonplandianus Shrub 8.33 1 33.33 
11 Dalbergia sissoo Tree 8.33 1 2.083 
12 Dendrocalamus strictus Bamboo 16.66 1 4.166 
13 Diospyros melanoxylon Tree 16.66 3.5 14.58 
14 Emblica officinalis Tree 8.33 1 2.083 
15 Eucalyptus sp. Tree 16.66 1 4.166 
16 Euphorbia sp. Shrub 8.33 1 33.33 
17 Ficus benghalensis Tree 8.33 1 2.083 
18 Ficus glomerata Tree 8.33 1 2.083 
19 Ficus religiosa Tree 33.33 1 8.332 
20 Flacourtia indica Tree 8.33 1 2.083 
21 Holoptelea integrifolia Tree 41.66 1.4 14.58 
22 Ipomoea carnea Shrub 58.33 1.428571 333.3 
23 Jatropha curcas Shrub 8.33 1 33.33 
24 Jatropha gossypifolia Shrub 8.33 1 33.33 
25 Kirganellia reticulata Shrub 8.33 1 33.33 
26 Lantana camara Shrub 50 1.5 299.97 
27 Madhuca indica Tree 16.66 1 4.166 
28 Mangifera indica Tree 41.66 1 10.41 
29 Neolamarckia cadamba Tree 8.33 1 2.083 
30 Prosopis chilensis Tree 8.33 1 2.083 
31 Prosopis cineraria Tree 16.66 1 4.166 
32 Ricinus communis Shrub 8.33 1 33.33 
33 Sida acuta Shrub 8.33 1 33.33 
34 Syzygium cumini Tree 8.33 1 2.083 
35 Tectona grandis Tree 8.33 1 2.083 
36 Terminalia sp. Tree 8.33 1 2.083 
37 Vitex negundo Tree 16.66 1.5 6.249 
38 Woodfordia fruticosa Shrub 8.33 1 33.33 
39 Ziziphus mauritiana Tree 33.33 1 8.332 
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Sr. No. Name Habit % Frequency Abundance Density (per hectare) 
40 Ziziphus oenoplia Shrub 25 1 6.249 

 

Non-woody Species:  

Table below presents the quantitative data on the non-woody floristic species recorded in the quadrats studied. 
 

Table 4-30: Details of  Non- Woody Species 

4.14.4.2 Faunal Species 
 
This section presents the details on the higher fauna, namely avifauna, mammals, reptiles, amphibians and fishes, 
associated with the study area.  

 

Sr. No. Name Habit % Frequency Abundance Density (per hectare) 
1 Achyranthes aspera Herb 8.33 1 833.33 
2 Ageratum conyzoides Herb 8.33 2 1666.66 
3 Argemone mexicana Herb 8.33 1 833.33 
4 Aristida sp. Grass 58.33 1.428 8333.3 
5 Blainvillea acmella Herb 8.33 1 833.33 
6 Blumea sp. Herb 8.33 1 833.33 
7 Canscora diffusa Herb 8.33 1 833.33 
8 Cassia tora Herb 16.66 1 1666.66 
9 Cenchrus sp. Grass 8.33 1 833.33 
10 Crotalaria sp. Herb 8.33 1 833.33 
11 Chrysopogon fulvus Grass 16.66 1 1666.66 
12 Cymbopogon martini Grass 16.66 1 1666.66 
13 Cyperus sp. Herb 8.33 1 833.33 
14 Desmodium sp. Herb 8.33 1 833.33 
15 Digitaria sp. Grass 16.66 1 1666.66 
16 Eragrostis sp. Grass 16.66 1 1666.66 
17 Eragrostis sp. Grass 25 1 2499.99 
18 Euphorbia sp. Herb 8.33 1 833.33 
19 Evolvulus alsinoides Herb 16.66 1 1666.66 
20 Geissaspis sp. Herb 8.33 1 833.33 
21 Gomphrena serrata Herb 8.33 1 833.33 
22 Heteropogon contortus Grass 25 1 2499.99 
23 Hygrophila auriculata Herb 8.33 1 833.33 
24 Hyptis suaveolens Herb 41.66 1 4166.65 
25 Indigofera linifolia Herb 8.33 1 833.33 
26 Lepidagathis cristata Herb 16.66 1 1666.66 
27 Ludwigea perennis Herb 16.66 1 1666.66 
28 Monochoria vaginalis Herb 8.33 1 833.33 
29 Ocimum canum Herb 8.33 1 833.33 
30 Parthenium hysterophorus Herb 8.33 1 833.33 
31 Peristrophe bicalyculata Herb 8.33 1 833.33 
32 Polygonum glabrum Herb 8.33 1 833.33 
33 Rungia sp. Herb 8.33 1 833.33 
34 Solanum surattense Herb 8.33 1 833.33 
35 Tridax procumbens Herb 25 1 2499.99 
36 Vernonia cinerea Herb 16.66 1 1666.66 
37 Unidentified Specimen 1 Herb 8.33 1 833.33 
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Sr. No. Scientific Name Common Name IUCN 
Status* 

WPA 
Schedule 

40 Amaurornis akool Brown Crake LC IV 
41 Turnix sylvaticus Small Buttonquail LC IV 
42 Turnix tanki Yellow-legged Buttonquail LC IV 
43 Turnix suscitator Barred Buttonquail LC IV 
44 Porphyrio porphyrio Purple Swamphen LC IV 
45 Gallinula chloropus Common Moorhen LC IV 
46 Fulica atra Eurasian Coot LC IV 
47 Grus antigone Sarus Crane VU IV 
48 Burhinus (oedicnemus) indicus Indian Thick-knee LC - 
49 Esacus recurvirostris Great Thick-knee NT - 
50 Hydrophasianus chirurgus Pheasant-tailed Jacana LC IV 
51 Metopidius indicus Bronze-winged Jacana LC IV 
52 Vanellus malabaricus Yellow-wattled Lapwing LC IV 
53 Vanellus indicus Red-wattled Lapwing LC IV 
54 Charadrius dubius Little Ringed Plover LC IV 
55 Cursorius coromandelicus Indian Courser LC - 
56 Glareola lactea Small Pratincole LC - 
57 Sterna aurantia River Tern NT - 
58 Sterna acuticaudata Black-bellied Tern EN - 
59 Chlidonia hybrid Whiskered Tern LC - 
60 Pterocles exustus Chestnut-bellied Sandgrouse LC IV 
61 Pterocles indicus Painted Sandgrouse LC IV 
62 Columba livia Common Pigeon LC - 
63 Streptopelia decaocto Eurasian Collared Dove LC IV 
64 Streptopelia tranquebarica Red Collared Dove LC IV 
65 Stigmatopelia chinensis Spotted Dove LC IV 
66 Stigmatopelia senegalensis Laughing Dove LC IV 
67 Treron phoenicopterus Yellow-footed Green Pigeon LC IV 
68 Psittacula eupatria Alexandrine Parakeet LC IV 
69 Psittacula krameri Rose-ringed Parakeet LC IV 
70 Psittacula cyanocephala Plum-headed Parakeet LC IV 
71 Hierococcyx varius Common Hawk Cuckoo LC IV 
72 Eudynamis scolopaceus Asian Koel LC IV 
73 Taccocua leschenaultia Sirkeer Malkoha LC IV 
74 Centropus (sinensis) parroti Southern Coucal LC IV 
75 Tyto alba Barn Owl LC IV 
76 Otus bakkamoena Indian Scops Owl LC IV 
77 Glaucidium radiatum Jungle Owlet LC IV 
78 Athene brama Spotted Owlet LC IV 
79 Bubo bubo Eurasian Eagle Owl LC IV 
80 Bubo coromandus Dusky Eagle Owl LC IV 
81 Ketupa zeylonensis Brown Fish Owl LC IV 
82 Caprimulgus indicus Jungle Nightjar LC IV 
83 Caprimulgus macrurus Large-tailed Nightjar LC IV 
84 Caprimulgus asiaticus Indian Nightjar LC IV 
85 Caprimulgus affinis Savanna Nightjar LC IV 
86 Cypsiurus balasiensis Asian Palm Swift LC - 
87 Hemiprocne coronata Crested Tree Swift LC - 
88 Apus affinis Little Swift LC - 
89 Upupa epops Common Hoopoe LC IV 
90 Coracias benghalensis Indian Roller LC IV 
91 Pelargopsis capensis Stork-billed Kingfisher LC IV 
92 Halcyon smyrnensis White-throated Kingfisher LC IV 
93 Alcedo atthis Common Kingfisher LC IV 
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Sr. No. Scientific Name Common Name IUCN 
Status* 

WPA 
Schedule 

94 Ceryle rudis Pied Kingfisher LC IV 
95 Merops orientalis Green Bee-eater LC - 
96 Ocyceros birostris Indian Grey Hornbill LC - 
97 Megalaima zeylanica Brown-headed Barbet LC IV 
98 Megalaima haemacaphala Coppersmith Barbet LC IV 
99 Dendrocopos nanus Brown-capped Pygmy 

Woodpecker 
LC IV 

100 Dendrocopos mahrattensis Yellow-crowned Woodpecker LC IV 
101 Dinopium benghalense Lesser Goldenback LC IV 
102 Chrysocolaptes festivus White-naped Woodpecker LC IV 
103 Tephrodornis pondicerianus Common Woodshrike LC IV 
104 Coracina macei Large Cuckooshrike LC IV 
105 Aegithina tiphia Common Iora LC IV 
106 Pericrocotus cinnamomeus Small Minivet LC IV 
107 Lanius vittatus Bay-backed Shrike LC - 
108 Lanius schach Long-tailed Shrike LC - 
109 Dicrurus macrocercus Black Drongo LC IV 
110 Dicrurus caerulescens White-bellied Drongo LC IV 
111 Oriolus (oriolus) kundoo Indian Golden Oriole LC IV 
112 Oriolus xanthornis Black-hooded Oriole LC IV 
113 Rhipidura aureola White-browed Fantail LC - 
114 Hypothymis azurea Black-naped Monarch LC - 
115 Dendrocitta vagabunda Rufous Treepie LC IV 
116 Corvus (macrorhynchos) 

culminatus 
Indian Jungle Crow LC IV 

117 Corvus splendens House Crow LC V 
118 Riparia paludicola Plain Martin LC - 
119 Ptyonoprogne concolor Dusky Crag Martin LC - 
120 Petrochelidon fluvicola Streak-throated Swallow LC - 
121 Hirundo smithii Wire-tailed Swallow LC - 
122 Cecropis daurica Red-rumped Swallow LC - 
123 Mirafra erythroptera Indian Bushlark LC IV 
124 Ammomanes phoenicura Rufous-tailed Lark LC IV 
125 Eremopteryx griseus Ashy-crowned Sparrow Lark LC IV 
126 Alauda gulgula Oriental Skylark LC IV 
127 Pycnonotus cafer Red-vented Bulbul LC IV 
128 Prinia hodgsonii Grey-breasted Prinia LC - 
129 Prinia sylvatica Jungle Prinia LC - 
130 Prinia socialis Ashy Prinia LC - 
131 Prinia inornata Plain Prinia LC - 
132 Cisticola juncidis Zitting Cisticola LC - 
133 Orthotomus sutorius Common Tailorbird LC - 
134 Dumetia hyperythra Tawny-bellied Babbler LC IV 
135 Turdoides caudata Common Babbler LC IV 
136 Turdoides malcolmi Large Grey Babbler LC IV 
137 Turdoides striata Jungle Babbler LC IV 
138 Chrysomma sinense Yellow-eyed Babbler LC IV 
139 Zosterops palpebrosus Oriental White-eye LC IV 
140 Sitta castanea Indian Nuthatch LC IV 
141 Salpornis spilonotus Spotted Creeper LC IV 
142 Acridotheres tristis Common Myna LC IV 
143 Gracupica contra Asian Pied Starling LC IV 
144 Sturnia malabarica Chestnut-tailed Starling LC IV 
145 Sturnia pagodarum Brahminy Starling LC IV 
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Sr. No. Scientific Name Common Name Status % Frequency 
24 Pycnonotus cafer Red-vented Bulbul Resident 8.333333 
25 Prinia sylvatica Jungle Prinia Resident 8.333333 
26 Turdoides strita Jungle Babbler Resident 25 
27 Acridotheres tristis Common Myna Resident 16.66667 
28 Saxicoloides fulicatus Indian Robin Resident 8.333333 
29 Saxicola torquata Common Stonechat Migratory 8.333333 
30 Saxicola caprata Pied Bushchat Resident 8.333333 
31 Cinnyris asiatica Purple Sunbird Resident 8.333333 
32 Passer domesticus House Sparrow Resident 8.333333 
33 Motacilla maderaspatensis White-browed Wagtail Resident 8.333333 

Other Higher Fauna 

The higher fauna, other than avifauna, associated with the study area is listed in the tables that follow. Of the 
species listed in the tables that follow, the ones sighted in the study area during the field visit by the ecologist 
appear in bold font.  
 
Mammals 
 
Table 4-33 lists the mammalian species having recorded ranges that include the study area. 

Table 4-33: Mammals of the Study Area 
Sr. No. Scientific Name Common Name IUCN Status* WPA Schedule 
1 Macaca mulatta Rhesus Macaque LC II 
2 Semnopithecus entellus Hanuman Langur LC II 
3 Axis axis Spotted Deer LC III 
4 Boselaphus tragocamelus Nilgai LC III 
5 Antilope cervicapra Blackbuck NT I 
6 Tetracerus quadricornis Four-horned Antelope VU I 
7 Gazella bennettii Indian Gazelle LC I 
8 Sus scrofa Wild Pig LC III 
9 Melursus ursinus Sloth Bear LC I 
10 Canis aureus Jackal LC II 
11 Hyaena hyaena Striped Hyena NT III 
12 Canis lupus Wolf LC I 
13 Vulpes bengalensis Indian Fox LC II 
14 Panthera pardus Common Leopard NT I 
15 Felis chaus Jungle Cat LC II 
16 Prionailurus bengalensis Leopard Cat LC I 
17 Mellivora capensis Honey Badger LC I 
18 Paradoxurus hermaphroditus Common Palm Civet LC II 
19 Herpestes edwardsii Grey Mongoose LC II 
20 Herpestes javanicus Small Indian Mongoose LC II 
21 Manis crassicaudata Indian Pangolin EN I 
22 Lepus nigricollis Indian Hare LC IV 
23 Suncus murinus House Shrew LC - 
24 Suncus etruscus Pygmy Shrew LC - 
25 Hystrix indica Indian Porcupine LC IV 
26 Funambulus pennantii Five-striped Palm Squirrel LC IV 
27 Bandicota indica Large Bandicoot-rat LC V 
28 Bandicota bengalensis Lesser Bandicoot-rat LC V 
29 Tatera indica Indian Gerbil LC V 
30 Rattus rattus House Rat LC V 
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Ipomoea carnea Jatropha curcas Calotropis procera 

   
Evolvulus alsinoides Cassia tora Solanum surattense 

   
Tridax procumbens Cyperus sp. Hygrophila auriculata 

   
Passer domesticus (House Sparrow) Ardeola grayii (Indian Pond Heron) Psittacula krameri (Rose-ringed Parakeet) 

   
Halcyon smyrnensis (White-throated 
Kingfisher) 

Motacilla maderaspatensis (White-
browed Wagtail) 

Eremopteryx griseus (Ashy-crowned 
Sparrow Lark) 
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Merops orientalis (Green Bee-eater) Cinnyris asiaticus (Purple Sunbird) Saxicola torquata (Common Stonechat) 

   
Dicrurus macrocercus (Black Drongo) Acridotheres tristis (Common Myna) Accipiter badius (Shikra) 

   
Pycnonotus cafer (Red-vented Bulbul) Cecropis daurica (Red-rumped Swallow) Lanius schach (Long-tailed Shrike)  

* The photographs areprovided as a visual aid of some species recorded on site and not necessarily clicked as site. 

4.14.5 Ecosystem Services 

4.14.5.1 Provisioning Services  
 

The communities living in and around the study area tap the natural water-channels and water-storages of the 
study area to obtain water for their domestic and irrigation needs. They also harvest wild foods, traditional 
medicines, crops, fodder, fuel-wood, fibres, fertilizer and timber from the study area. Thus, the natural physical 
features of the study area, as well as, the plants and animals of the study area, provide a range of materials that 
are directly utilized by the local communities. 

4.14.5.2 Regulating Services  
 

The natural functioning of the ecosystems in the study-area, and the very physical presence of their components, 
lead to the following processes that benefit the communities living in and around the study-area:  

Ground Water Recharge 
 
The natural water-flow of the study-area recharges the wells, ponds and lakes of the area, providing for the 
freshwater needs of the local populace. The natural vegetation cover also helps slow down the surface run-off, 
thereby increasing the percolation of water into sub-surface layers and aiding the recharge of the groundwater in 
the area. Thus, the survey-area contributes to the regulation of the water-regime of the area. 
 
Surface Water Purification  
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The natural vegetation cover of the study-area filters the surface and sub-surface run-off, while the life-forms 
inhabiting the water-bodies of the area, including producers, consumers and detritus feeders, recycle the organic 
waste in the water. Thus, the survey-area contributes to the regulation of the water-quality of the area. 
 
Erosion Control  
 
The natural vegetation of the study-area reduces the impact of precipitation on the soil-surface, while the natural 
ground-cover it creates slows down the surface run-off, thereby reducing erosion of the soil.  
 
Pollination 
 
The natural vegetation of thestudy-areacreates habitats for a range of fauna that include pollinator-species like 
bugs, bees, butterflies, moths, birds and bats. Thus, the survey-area provides pollinator-services to natural as well 
as agricultural plants in the area. 

4.14.5.3 Supporting Services  

The natural functioning of the ecosystems of the study-area lead to the following processes that create or 
maintain the basic natural resources, like soil-nutrients and photosynthetic production, that support human life-
sustaining activities like farming, food-gathering, hunting, cooking and grazing of livestock. 

Nutrient Capture and Recycling 
 
The flora and fauna of the study-area, through the countless food-chains they constitute, capture, transfer and 
recycle a range of nutrients in the environment. Such nutrients primarily include the carbon, nitrogen and oxygen, 
and their natural compounds, in the environment of the area. Biomass generated by the study-area and 
transferred by water and wind helps recharge the soil-fertility in the surrounding area. Thus, the natural 
vegetation and topography of the study-area contribute to the natural productivity of area. 
 
Primary Production 

The photosynthetic organisms of the study-area act as primary producers, creating food-reserves that support the 
fauna of the area. This primary production, amongst other food-materials, includes grass blades and leaves 
consumed by grazing and browsing animals like grasshoppers, bugs, beetles, snails, goats and sheep, flowers, 
pollen and flower-nectar consumed by butterflies, moths, bees and sunbirds, seeds consumed by seed and grain-
eaters like ants, sparrows, larks, pipits and mice, and fruits consumed by birds and bats. 

4.14.6 Designated Areas 

There are no legally protected areas within the study area. The nearest protected area is a Reserve Forest 
situated about 2 km due south of the study area. There is no Important Bird Areas or Ramsar Site within 10 km of 
the study area.   

4.14.7 Inferences  

The study area represents a fairly degraded tract of dry deciduous forest, which has become reduced to a tropical 
grassland, maintained anthropogenically, through intense grazing pressure and annual burning.  
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The area provides habitats to a range of floristic and faunal species associated with deciduous scrub and stony 
grasslands. Though the area is part of the recorded ranges of some globally threatened and several migratory 
species, it is unlikely to be critical to the survival of any of these species, and thus, is unlikely to be a critical 
habitat. It is, however, situated in the catchment of the Ganga River, and thus, has a bearing on the ecological 
health of the massive river-system and the thousands of species associated with it. 

The area seems to be providing a small but limited range of ecosystem services to the communities living in and 
around it, chiefly in terms of natural sources of water used for domestic purposes and irrigation, as also, 
pastureland for the local communities to graze their livestock. 
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Figure5-2: Administrative set up of Project Affected Villages 

 

Source: Census Atlas Map 2011 

5.3.3 Demographic Profile  of the Study Area 

The villages within the study area fall under the administrative jurisdiction of one tehsil, namely, Gurh. Details 
concerning the socio-economic and demographic profile of the study area will include the one (01) district, one 
(01) tehsil and five (05) villages which have been elaborated in the following sections of the report. 

5.3.3.1 Population  

District and Tehsil 

The decadel growth of population in the district and tehsil of the study area has been provided in Table5-2, 

Table5-2: Decadel Population Growth of Rewa District and Gurh Tehsil 

Location 2001 2011 Decadel 
Growth 

Rate (in %) 
Total 

Population 
Total Male 
Population 

Total Female 
Population 

Total 
Population 

Total Male 
Population 

Total Female 
Population 

Rewa 1973306 1016687 956619 2365106 1225100 1140006 19.85 
Gurh 107952 55162 52790 127323 65690 61633 17.94 
Source: 2001 and 2011 Census Data 

As observed from the table above, there has been a decadel growth of population in both Rewa District (19.85%) 
and Gurh Tehsil (17.94%) respectively. The total households also have increased in both areas as per the Census 
data wherein Rewa District has shown the number of households (in 2011) as 526065 from (in 2001) 362657. This 
trend can be visible in Gurh tehsil as well with the number of households (in 2011) as 20787 from (in 2001) 30171.  

Villages 

The details of decadel population growth in the study area villages have been provided below Table 5-3, 

Table 5-3: Decadel Population Growth of Study Area Villages 
Tehsil Village 

Name 
 2001  2011 Decadel 

Growth 
Rate (in 

Total 
Population 

Total Male 
Population 

Total Female 
Population 

Total 
Population 

Total Male 
Population 

Total Female 
Population 
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%) 
Gurh Badwar 5271 2649 2622 6168 3133 3035 17 

Barsaita* 1646 824 822 1595 791 804 (-) 3 
Etar Pahad 1644 828 816 2485 1300 1185 51 
Ramnagar 
Pahad 

38 22 16 37 19 18 (-) 2 

*As per Census, Barsaita Desh and Barsaita Pahad are primarily taken as Barsaita village as Barsaita Pahad village is uninhabited.  
Source: 2001 and 2011 Census Data 

As shown in the table above, Etar Pahad village has shown a 51% population growth between the time period of 
2001 and 2011. Badwar village during the same period has shown a 17% population growth. Barsaita and 
Ramnagar Pahad villages however, have shown negative growth rate between the years at (-) 3% and (-)2% 
respectively. This could be due to the fact that majority of the male population migrate to bigger cities like 
Mumbai, Gujarat, Rewa, Bhopal etc. for seeking employment purposes due to the lack of employment 
opportunities in the villages as expressed by the local population at the time of the consultation process. The total 
households in these villages as per the 2011 Census were Badwar (1543), Barsaita (488), Etar Pahad (623) and 
Ramnagar Pahad (9).  

5.3.3.2 Sex Ratio 

District and Tehsil 

According to the 2011 Census records, the sex ratio of Rewa district was 930 females to every 1000 males while in 
Gurh tehsil it was 938 females to every 1000 males. 

Villages 

The Table5-4below shows the sex ratio as per the 2011 Census data that is present in the study area villages. 

Table5-4: Sex Ratio in the Study Area Villages 
Tehsil Village Name Sex Ratio (to every 1000 males) 

Gurh Badwar 969 
Barsaita 1016 
Etar Pahad 911 
Ramnagar Pahad 947 

Source: 2011 Census Data 

As presented in the table above, Barsaita has the highest sex ratio at 1016 females to every 1000 males as 
compare to Badwar (969), Etar Pahad (911) and Ramnagar Pahad (947).  

5.3.3.3 Religious Demography  

As per the consultations undertaken in the study area villages, the population in the villages all follow the Hindu 
faith. 

5.3.4 Poverty Level  

The level of poverty in an area highlights the economic status of the people and whether they are able to afford 
certain amenities for their survival. The Below Poverty Level (BPL) status is taken by the Government of India as 
an economic benchmark and poverty threshold to indicate the economic disadvantage and identify individuals in 
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Source: 2001 and 2011 Census Data 

As presented in the figure above, in all the study area villages, it can be observed that there has been an increase 
of literate population during the period of 2001 and 2011. Etar Pahad village has shown a higher rate of literate 
population from 373 individuals to 1130 during 2001 and 2011 following by Badwar village from 2329 to 3514 
literates.  

The decadel growth of literate male and female population in the study area villages have been provided in Table 
5-6, 

Table 5-6: Decadel Growth of Literate Males and Females in the Study Area Villages 
Tehsil Village 

Name 
2001 2011 

Total Male 
Literates 

Total Female 
Literates 

Total Male 
Literates 

Total Female 
Literates 

Gurh Badwar 1524 805 2101 1413 
Barsaita 534 339 556 442 
Etar Pahad 247 126 665 465 
Ramnagar 
Pahad 

8 1 10 4 

Source: 2001 and 2011 Census Data 

The table above shows that in Badwar village, 46.65% (1413) of the females are literate in 2011 as compared to 
30.70% (805) of the population (female) in 2001. In Etar Pahad village, the female literates have increased 39.24% 
(465) in 2011 from 15.44% (126) in 2001. This data signifies that female literacy population is still yet to grow as 
compared to the number of male literates in the study area villages. 

5.3.6 Social Stratification  

Social stratification is a concept which classifies people into groups based on the hierarchical structures of class 
and status in any society. In India, the society is stratified along caste and tribe lineage. The terminology of 
Scheduled Caste (SC) and Tribe (ST) has been adopted in the Constitution of India and a sizeable amount of 
people fall within both these categories. These categories of people highlight the disadvantaged and oppressed 
classes. 
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The main groups of ST category population comprises of primarily Kol and Kamar tribal groups. In addition, a 
sizeable percentage (exact number could not be ascertained) of families in the study area villages fall within the 
Other Backward Classes (OBCs) group. The OBCs comprise of Patel, Kurmi, Kushwaha, Vishwakarma, Yadav, 
Dhariya and Bhatiyara groups respectively. 
 
District and Tehsil 

The details of the SC and ST population in the district and tehsil have been presented belowTable 5-7, 

Table 5-7: SC and ST Population in Rewa District and Gurh Tehsil 
Location 2001 2011 

Total SC Population Total ST Population Total SC Population Total ST Population 
Rewa 307235 132058 383508 311985 
Gurh 15035 14034 18301 17411 

Source: 2001 and 2011 Census Data 

As provided in the table, the SC and ST population in Rewa district (2011) comprised of 16.21% and 13.19% of the 
total population. In Gurh tehsil, in 2011 the SC and ST population were 14.37% and 13.67% respectively. 

Villages 

The details of the SC and ST population in the study area villages have been provided inTable5-8, 

Table5-8: SC and ST Population in the Study Area Villages 
Tehsil Village 

Name 
2001 2011 

Total SC Population Total ST Population Total SC Population Total ST Population 
Gurh Badwar 390 535 576 616 

Barsaita 56 224 50 193 
Etar Pahad 151 937 373 1337 
Ramnagar 
Pahad 

0 0 0 0 

Source: 2001 and 2011 Census Data 

As observed from the table above, in 2011 amongst the study area villages, the highest SC population (as against 
the total population) can be found at Etar Pahad village at 15% (373) as compared to 9.3% (576) in Badwar village. 
The highest ST population gain is reported to be the highest (as per the total population in the village) in Etar 
Pahad at 53.80% followed by Badwar at 9.98%. As observed during the site visit and consultations conducted, the 
indigenous people do not practice any distinct belief and have merged themselves into the mainstream 
community. 

5.3.7 Land Use Pattern 

The details of the land use classification of study area villages have been provided in Table 5-9, 

Table 5-9: Land Use Classification of Study Area Villages 
Village 
Name 

District Total Land Area 
(in hectares) 

Forest Land 
(in hectares) 

Total 
Irrigated Area 
(in hectares) 

Unirrigated 
Area (in 

hectares) 

Cultivable 
Waste land 
(in hectares) 

Area not 
available for 

cultivation (in 
hectares) 

Badwar Rewa 2726 1039 163 708 130 686 
Barsaita Rewa 1070 58 61 309 62 580 
Etar 
Pahad 

Rewa 3695 675 0 206 241 308 
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Village 
Name 

District Total Land Area 
(in hectares) 

Forest Land 
(in hectares) 

Total 
Irrigated Area 
(in hectares) 

Unirrigated 
Area (in 

hectares) 

Cultivable 
Waste land 
(in hectares) 

Area not 
available for 

cultivation (in 
hectares) 

Ramnagar 
Pahad 

Rewa 779 23 0 0 1132 1888 

Source: Village Directory 2001 
 

The table above highlights that agricultural activities takes place in both irrigated and unirrigated areas. As per the 
consultation process, it was established that the land area in the study area was undulating. The local population 
in the study area villages owed land parcels at both the slope (comprising of the land parcels in the project area) 
and plain areas (not falling within the project area). Areas under the slope terrain depend solely upon rainfall in 
order to undertake agricultural activities which have reduced in the last three years due to scanty rainfall in the 
area. A one crop cycle used to be practised in the slope areas with the local population sowing mainly rice, wheat, 
potato and sesame. While for families owning land holding in the plain areas (outside the project area), water 
accessibility is not an issue and due to availability of water through natural springs in the area, the families are 
able to connect motor pumps and irrigate the fields during the dry season as well. Here a two crop cycle is 
practiced wherein in addition to rice, sesame, potato, wheat is also cultivated. As reported by the project affected 
population, rainfed agriculture used to be practiced by all families on the private land parcels which have been 
identified for the proposed project which has been discontinued three years ago due to minimal rainfall. These 
land parcels have at present been left barren and uncultivated.  
 
The average yield of the main crops like rice is 30-35 quintal per hectare in areas which are irrigated (in the plain 
areas which falls outside the project area). The price of the yield depends upon the Government Market Rate 
which was INR 1430 per quintal during the time of the site visit. While the average yield of wheat is 20 -25 quintal 
per hectare (in the irrigated plain areas outside the project area) with the market price as INR 1200 per quintal. It 
is to be noted that for the project affected population with smaller land holdings (in the project area), the 
agricultural produce was used mainly for self-consumption while for cultivators having larger land parcels (both in 
and outside the project area) the agricultural produce wass sold in the market.  

 

5.3.8 Workforce Participation, Employment and diversity P rofile  

5.3.8.1 Workforce Participation  

District and Tehsil 

Work force participation rate is defined as the percentage of total workers (main and marginal) as compared to 
the total population. Details of the workforce participation in the district and tehsil within the study area as per 
the Census Data of 2001 and 2011 has been presented inTable5-10, 

Table5-10: Details of Workforce Participation in Rewa District and Gurh Tehsil 

Location 2001 2011 
Total 

Working 
Population 

Total Male 
Working 

Population 

Total Female 
Working 

Population 

Total 
Working 

Population 

Total Male 
WorkingPopulation 

Total Female 
Working 

Population 
Rewa 862959 502107 360852 991946 617184 374762 
Gurh 54300 29550 24750 57609 33644 23965 

Source: 2001 and 2011 Census Data 
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Rewa 189670 241629 30654 168298 68651 221877 20224 50943 
Gurh 9198 16813 2284 6431 3267 14411 2912 2302 
Source: 2001 and 2011 Census Data 

As shown in the table above, in 2011, amongst the main workers, majority of the working population in Rewa 
district were engaged as agricultural labourers and cultivators. In Gurh tehsil also, most workers were engaged as 
agricultural labourers. This trend was visible amongst the marginal workers as well during the same time period.  

Villages 

The details of the main and marginal workers in the study area villages have been provided in Table below, 

Table 5-15: Details of Occupational Pattern in Study Area Villages 
Tehsil Village 

Name 
Main Workers Marginal Workers 

Cultivators Agricultural 
Labourers 

Household 
Activities 

Other 
Workers 

Cultivators Agricultural 
Labourers 

Household 
Activities 

Other 
Workers 

 2001 
Gurh Badwar 926 318 66 282 79 469 25 39 

Barsaita 117 4 5 102 444 353 10 12 
Etar Pahad 22 6 45 12 2 794 4 0 
Ramnagar 
Pahad 

0 0 0 16 5 0 0 1 

 2011 
Gurh Badwar 489 822 50 436 43 752 65 125 

Barsaita 153 22 7 51 85 271 11 21 
Etar Pahad 91 750 42 34 28 214 3 14 
Ramnagar 
Pahad 

9 0 0 7 0 13 9 2 

Source: 2001 and 2011 Census Data 

As observed from the table above, most of the workforce (main and marginal) in 2011 in the study area villages 
work as cultivators and agricultural labourers. As per the consultation held, most of the project affected families 
(PAFs) are dependent upon agriculture for their livelihood. Only 1-2% of the consulted PAFs are engaged in 
government services and as labourers. Amongst the main workers (in 2011), Badwar recorded of having the 
highest agricultural labourers at 822 workers followed by Etar Pahad at 750 workers. Amongst the marginal 
workers (in 2011), all the study area villages recorded higher engagement of agricultural workers. It was reported 
that the agricultural labourers work in the plain areas (falling outside the project area) which are irrigated for an 
average 5-10 days in one season comprising of three months duration. At times, the Cultivators engage them on a 
day to day basis depending upon the type of activities and requirements. The labourers earn an average wage 
rate of INR 200 per day and mostly belong to the village of residence. 

5.3.9 Existing Public Amenities  

Availability and non-availability of social infrastructure/amenities/facilities indicate development pattern of an 
area and also provides an insight into the well-being and quality of life of the population. The particulars of the 
existing public amenities in Rewa district, Gurh tehsil and villages in study areahave been mentioned below: 

5.3.9.1 Educational Facilities  

As per the consultations undertaken with the local communities in the study area villages, the following 
responses were recorded relating to the presence of educational facilities: 
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In Badwar village, there is a primary till high school level which is co-educational and government run. To pursue 
higher education, students travel to Gurh (4km) and Rewa (30km).  

In Barsaita Village, there are two primary schools, one middle level and one high school, all co-educational and 
run by the government. In order to pursue higher secondary education and technical studies, students have to 
travel to Gurh and Dwari which are 8 km from the village. In addition, there is a Skill Development Centre based in 
Gurh which provides 3 to 6 month courses in electrician, welding, plumbing, motor mechanic etc.There are two 
aaganwadi within the village housed in rented accommodations. One aaganwadi workers manages both the 
aaganwadi centres and is assisted by two helpers each in both aaganwadi. 

In Etar Pahad village, there is a primary and middle level school, co-educational and run by the government. 
Students travel to Badwar, Gurh or Rewa to pursue education at the high school level and beyond. 

There are no educational facilities in Ramnagar Pahad village and children travel to Barsaita village (5km) to 
pursue their education. 

  

Photo 5-1: A view of the primary school at Etar Pahad 
village; Date: December, 2015 

Photo 5-2: A view of High School at Barsaita village; 
Date: November, 2015 

5.3.9.2 Healthcare Facilities  

The consultations held with the community members of the study area villages have revealed the following 
information about healthcare facilities available in the area: 

In Badwar village, there is one primary health sub centre wherein one female doctor has been stationed. 
However, her availability is irregular and the local population usually travel to Gurh and Rewa. There is a 
Community Health Centre (CHC) located in Gurh which is 8 km from the village. A pharmacist and staff nurses 
engaged with the CHC provides health services to adjoining villages.The 108 ambulance services and Janani 
Express (local ambulance) services operated by the Government of Madhya Pradesh for emergencies connects 
the study area to the District Hospital based at Rewa City. 

In Barsaita village, there are no healthcare facilities in the study area. Health workers associated with the CHC visit 
the village twice in a week in the aaganwadi which is housed at a rented accommodation.  

In Etar Pahad and Ramnagar Pahad villages, there are no healthcare facilities. 
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Photo 5-3: A view of the primary health sub centre in 
Badwar village; Date: December, 2015 

Photo 5-4: A view of road of Badwar village; Date: 
December, 2015 

5.3.9.3 Access to Road and Transport Facilities  

The study area villages are connected through NH-75 wherein private buses and vehicles ply. The road connecting 
Badwar, Barsaita and Etar Pahad villages are a paved road. The closest railway station to the study area is situated 
in Rewa City. 

Ramnagar Pahad village is not connected by any direct road. The closest road to the village is at a distance of 4km.  

5.3.9.4 Communication and Banking Facilities  

Communication Facilities 

As per the 2010-2011 statistics report published by MSME department of Madhya Pradesh on Rewa District, there 
are 25414 total telephone connections, 338 post offices and 495 rural PCOs in the District. During consultations 
with residents of the study area villages, it was understood that a large percentage of families have cellphone 
connections (although the exact percentage of cell phone connectivity in the villages was not communicated). 
Badwar and Barsaita villages have one post office each.  

Banking Facilities 

Most of the population in the study area villages have bank accounts in branches of Central Madhya Pradesh 
Grameen Bank, Union Bank of India, Madhyanchal Grameen Bank which are located in Gurh. Badwar Village has a 
branch of Madhyanchal Grameen Bank within the village. 

 

 

Photo 5-5: A view of the post office in Badwar village. 
Date: December, 2015 

Photo 5-6: A view of Madhyanchal Grameen Bank in 
Badwar village; Date: December, 2015 
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5.3.9.5 Drinking Water and Sanitation Faciliti es 

Drinking Water Facilities 

As per the consultations conducted in the study area villages, it was informed that water is provided to the local 
population through hand pumps, wells and streams that flow near the villages. The local population reported that 
water is not an issue in the area as natural springs in the area supplements the water supply. 

Sanitation Facilities 

As per the consultation conducted, it was reported stated that 60% of households in Badwar village,20% 
households in the Barsaita village and Etar Pahad village (percentage not available) had sanitation facilities. One 
primary school in Barsaita village and the high school in Badwar village also had sanitation facility present. 
However, households in Ramnagar Pahad villages practised open defecation and had no sanitation facilities. 

  

Photo 5-7: A view of the hand pump in Badwar village. 
Date: December, 2015 

Photo 5-8: A view of pipes connected to the natural 
spring that supplements the village with water 
Date: November, 2015 

5.3.9.6 Electricity and Cooking Fuel Usage  

Electricity Supply 

About 90% of the households in Badwar, Barsaita and Etar Pahad villages are connected with electricity supply. As 
per consultations conducted during the site visit, it was informed by the local population that electricity supply is 
provided for domestic purpose. However, load shedding is a common concern in the area. The households in 
Ramnagar Pahad village are not connected with electricity supply and instead depend upon kerosene lamps.  

Cooking Fuel Usage 

Fuel in the form of firewood and cow dung was the primary choice of fuel used for domestic purposes amongst 
the households in the study area villages.  
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Sl. No Caste Affected Households Affected Persons 
1 Brahmin 64 (25.6%) 438 (34%) 
2 Rajput 4 (1.6%) 25 (1.9%) 
3 OBC (Patel) 177 (70.8%) 794 (61.6%) 
4 Scheduled Tribe (Kol Tribe) 5 (2%) 31 (2.4%) 
 Total 250 1288 

 

The table above shows that the social group belonging to the OBC category (Patel) are the most affected with 177 
households (70.8%) comprising of 794 (61.6%) individuals. The Scheduled Tribe category primarily comprising of 
the Kol Tribe consisting of 5 affected households (2%) and 31 (2.4%) individuals are also being affected. As 
reported during consultations held with the ST families, the members of the ST category do not practice any 
distinct traits and culture and have mainstreamed into the general society. It is to be noted that the project area 
does not fall under any scheduled area. The ST members are legal titleholders of their respective land parcels and 
undertake agricultural activities similar to theoccupational pattern of the rest of the general population. 

The break-up of social groups as per each study villages has been provided below inTable5-22, 

Table5-22: Social Grouping of Affected Households and Persons in Study Area Villages 
Village Name  Brahmin (HH/PAP) Rajput (HH/PAP) OBC (HH/PAP) ST (HH/PAP) 
Badwar - - 96/479 

(38.4%/37.18%) 
 

Barsaita Desh 20/173 (8%/13.4%) 4/25(1.6%/1.9%) 67/212 
(26.4%/16.45%) 

5/31 (2%/ 2.4%) 

Barsaita Pahad 2/21 (0.8%/1.6%) - 6/28 (2.4%/2.17%)  
Etar Pahad 7/41 (2.7%/3.18%) - 1/11 (0.4%/ 0.85%) - 
Ramnagar Pahad 35/203 (14%/15.7%) - 7/64 (2%/4.96%) - 
Total 64/438 (25.6%/34%) 4/25 (1.6%/1.9%) 177/794 

(70.8%/61.6%) 
5/31 (2%/2.4%) 

The table above presents the social grouping of each households and affected persons in each of the study area 
villages. Barsaita Desh village is the only village which has all four social groups residing as compared to the other 
villages where only Brahmin and OBC categories make up the social structure of the society. Around 38.4% of the 
project affected households of Badwar village fall within the OBC category. 

The following Table5-23details out the family type amongst the affected households. 

Table5-23: Details of Family Type of Affected Households 
Village Name Family Type as per Affected Households 

Joint Nuclear Individual 
Badwar 4 90 2 
Barsaita Desh 9 86 3 
Barsaita Pahad 1 8 - 
Etar Pahad 1 7 - 
Ramnagar Pahad 7 32  
Total  22 (8.8%) 223 (89.2%) 5 (2%) 

The table above demonstrates that nuclear families (89.2%) dominate the size of the family in the study area 
villages. About 8.8% of the households surveyed still live in joint family system, while 2% of households comprise 
of individual members. 
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5.5.1.3 Literacy Level  

The details of literacy level of the affected population in each of the study area villages have been presented 
below inTable5-24, 

Table5-24: Literacy level of the Affected Population in the Study Area Villages 
Sl. 
No. 

Literacy 
Level 

Badwar Barsaita Desh Barsaita 
Pahad 

Etar Pahad Ramnagar Pahad Total 

Numb
er 

% Numb
er 

% Num
ber 

% Number % Numb
er 

% Numb
er 

% 

1 Illiterate 169 35.2 154 34.9 17 34.6 6 11.5 59 22 405 31.4 

2 Primary 
Level 

114 23.7 107 24.2 8 16.3 4 7.6 46 17.2 279 21.6 

3 Middle 
Level 

91 18.9 73 16.5 11 22.4 22 42.3 76 28.4 273 21.1 

4 High School 
Level 

68 14.1 59 13.3 8 16.3 11 21.1 56 20.9 202 15.6 

5 Senior 
Secondary 
Level 

23 4.8 3 0.6 2 4 - - - - 28 2.17 

6 Graduate 14 2.9 35 7.9 - - 9 17.3 30 11.2 88 6.83 

7 Technical - - 10 2.2 3 6.1 - - - - 13 1 

As observed from the table above, approximately 60% and above of the total population in the study area villages 
are found to be literate. Around 31.4% of the project population fall within the illiterate category. Among the 
literates, majority of them have attended primary (21.6%) and middle (21.1%) school level. Graduate level 
education has been attained by 6.83% of the project affected population. . Pursuance of technical education is 
minimal amongst the affected population with only 1% attaining it.  

5.5.2 Economic Profile  

5.5.2.1 Occupation Pattern  

The occupational pattern of the affected population have been provided in Table 5-25, 

Table 5-25: Occupational Pattern of the Affected Population 
Sl.No. Occupation Badwar Barsaita 

Desh 
Barsaita 
Pahad 

Etar 
Pahad 

Ramnagar 
Pahad 

Total 

1 Agriculture 124 
(25.8%) 

159 (36%) 7 (14.2%) 16 (30.7%) 97(36.2%) 403 (31.2%) 

2 Agriculture Labour 65 (13.5%) 40 (9%) 2 (4%) - 6 (2.2%) 113 (8.7%) 

3 Non Agriculture 
Labour 

12 (2.5%) 10 (2.2%) - - - 22 (1.7%) 

5 Private Service 4 (0.8%) 12 (2.7%) - 2 (3.8%) - 18 (1.3%) 

6 Government 
Service 

- 1 (0.2%) - - - 1 (0.07%) 

6 Trade & Business - - - - - - 

7 Self Employed - - - - 2 (0.7%) 2 (0.1%) 
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Sl.No. Occupation Badwar Barsaita 
Desh 

Barsaita 
Pahad 

Etar 
Pahad 

Ramnagar 
Pahad 

Total 

8 Unemployed - - - - - - 

9 Student 59 (12.3%) 10 (2.2%) 15 (30.6%) 11 (21.1%) 54 (20.2%) 149 (11.5%) 

10 Household Work 108 
(22.5%) 

131 29.7%) 16 (32.6%) 16 (30.7%) 60 (24%) 331 (25.6%) 

11 Old/Retired 107 
(22.3%) 

78 (17.68%) 9 (18.3%) 7 (13.4%) 48 (19.2%) 249 (19.3%) 

From the table above, it can be inferred that around 31.2 % of the affected population depend upon agriculture 
to sustain themselves. It is to be noted that the occupational pattern takes into account agricultural activities 
undertaken by the project affected population on land parcels owned both for the land delineated for the project 
as well as land falling outside the project area. It was reported during the consultation process that the 
agricultural activities undertaken on the land parcels falling within the project area comprised of land in the slope 
terrain wherein a one crop cycle was cultivated depending upon rainfall during the monsoon season. This 
however, has been discontinued three years ago due to limited rainfall in the area. The farmers (including farmers 
owning land less than 0.5 hectares) owning land in the project area mainly used the crops for their own self 
consumption and worked as agricultural labourers in large farm holdings (falling outside the project area) within 
the village for their livelihood. Due to the discontinuation of agricultural activities in the project area, these 
farmers have resorted to working as daily wage labourers (non agricultural labourers) in Rewa city. In addition, it 
was also mentioned that usually one adult male member belonging to the small and marginal farmer families 
migrate outside the state for work and send back money to their families.  

Agricultural labourers make up 8.7% of the affected population. As reported during the consultations, these 
agricultural labourers work on land which is in the plain areas falling outside the project area. No agricultural 
labourers were engaged on the lands falling within the project area, reportedly. The women usually are involved 
in household activities and at times, assist in agricultural activities as well. The population group belonging to 58 
years and above category have been placed in the section of old/retired comprising of 19.3% of the project 
affected population. Non workers usually refer to individuals below 16 years and are placed in the category of 
students which make up for 11.5% of the project affected population. Two individuals residing in Etar Pahad 
village are self employed in a small dairy farm owned by them. 

5.5.2.2 Land Holding  

The Table 5-26 below provides details of the land holding pattern of the 250affected households. 

Table 5-26: Land Holdings details of Affected Households 
Sl. No. Village Name Land Holdings (Hectares) 

< 0.5 0.5 to 1 1 to 2 >2 

1 Badwar 21 (8.4%) 20 (8%) 28 (11.2%) 27 (10.8%) 
2 Barsaita Desh 10 (4%) 28 (11.2%) 29 (11.6%0 29 (11.5%) 
3 Barsaita Pahad - 2 (0.8%) 4 (1.6%) 2 (0.8%) 
4 Etar Pahad - - 2 (0.8%) 6 (2.4%) 
5 Ramnagar Pahad 4 (1.6%) 1 (0.4%) 9 (3.6%) 28 (11.2%) 

Total 35 (14%) 51 (20.4%) 72 (28.8%) 92 (36.6%) 
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The land holdings as shown in the table above refers to the project affected families that own land both within 
and outside the project area. As observed, out of the 250 landowners, 20.4% are marginal farmers (up to one 
hectare of land holding), 28.8% are small farmers (upto 1 to 2 hectares land) and 36.6% are large farmers. As 
reported during the consultation process, 14% of landowners had land holdings less than 0.5 hectares of land 
falling within the project area. The agricultural produce was used for self consumption purposes while the 
landowners were engaged as agricultural labourers in large farm within the villages for their livelihood. Due to the 
discontinuation of agricultural activities over the last three years because of minimal rainfall, these landowners 
besides working as agricultural labourers have resorted to working as daily wage labourers and migrated outside 
the state to sustain themselves and their families.  

5.5.2.3 Asset Ownership  

Any development project brings about a change in the life style and the standard of living of the Project Affected 
Persons.Apart from immovable properties such as land and house, it also has an impact on movable properties. 
Anyimprovementin the economicconditions of the families is usually reflected inacquisition of these assets and 
similarly any adverse economic situation results in selling of theseassets. The asset structure is an indicator of the 
economic strength of a particular family and itscapacity to sustain the impact. 

Table 5-27and Table 5-28below provide the details of asset ownerships amongst the project affected population. 

Table 5-27: Ownership of House and Availability of Other Amenities 
Sl. No. Item Description No. of Households % to total 

1 Type of House  Pucca 92 36.8 
Semi Pucca 72 28.8 
Kutcha 86 34.4 
Total 250 100 

2 Electricity Connection Yes 146 58.4 
No 104 41.6 
Total 250 100 

3 Drinking Water Facility Tap 12 4.8 
Streams/Nallahs 67 26.8 
Tube Well 52 20.8 
Hand pump 75 30 
Wells 44 17.6 
Total 250 100 

4 Toilet Facility Yes 131 52.4 
No 119 47.6 
Total 250 100 

5 BPL Card Holder Yes 129 51.6 

No 121 48.4 
Total 250 100 

6 Bank Account  Total 250 100 

Table 5-28: Domestic Durable Asset Ownership 
Sl. No. Asset No. of Households % 

1 Electric Fan 89 35.6 
2 Furniture 108 43.2 
3 Television 32 12.8 
4 Cell Phone 111 44.4 
5 Bicycle 64 25.6 
6 Two Wheeler (Scooter/motorbike) 37 14.8 
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comprise of farmers with large land holdings. It is to be noted that as reported during the consultation process, 
most of the project affected population have family members who have migrated outside the village to other 
states and send back money earned to their families.  

5.5.3 Vulnerable Affected Persons  

Development induced displacement has lot of consequential impact and bring changes in the lives of 
ProjectAffected Persons. These changes are economic, social and cultural in nature. The adverse changes will 
negatively affect certain vulnerable sections of the society like women, children, tribal, poor, etc. While social and 
cultural impacts are the results of the societies and communities within it, due to livelihood restoration, the 
economic effects are the outcome of the changes in the production system. Therefore, it is imperative to study 
the socio-cultural and economic aspects of such underprivileged sections of the society, among the affected 
community particularly in the light of their vulnerability to changed situation. Past experience shows that 
vulnerable section of the affected community isgenerallynotawareoftheirrightsandprivilegesorevenoftheir 
entitlements. 

5.5.4 Vulnerable Persons from the Project  
 

Table 5-31details thevulnerable section of the affected population. 

Table 5-31: Details of Village Wise number of Affected Vulnerable Persons/ Households 
Vulnerable 

Persons 
Badwar Barsaita Desh Barsaita Pahad Etar Pahad Ramnagar 

Pahad 
Total 

Widows 7 (1.4%) 14 (3.1%) - 1 (1.9%) 2 (0.7%) 24 (1.86%) 

> 58 years 107 (22.3%) 78 (17.6%) 9 (18.3%) 7 (13.4%) 53 (19.8%) 254 (19.7%) 

BPL HHs 9 (9.3%) 69 (71.8%) 5 (62.5%) 7 (87.5%) 39 (92.8%) 129 (51.6%) 

 
Vulnerable 

Persons 
Badwar Barsaita Desh Barsaita Pahad Etar Pahad Ramnagar 

Pahad 
Total 

Widows 7 (1.4%) 14 (3.1%) - 1 (1.9%) 2 (0.7%) 24 (1.86%) 

> 58 years 107 (22.3%) 78 (17.6%) 9 (18.3%) 7 (13.4%) 53 (19.8%) 254 (19.7%) 

BPL HHs 9 (9.3%) 69 (71.8%) 5 (62.5%) 7 (87.5%) 39 (92.8%) 129 (51.6%) 

 
As shown in the table above, a total of 1.86% of the project affected population comprises of widows while 19.7% 
of the affected population are above the age of 58 years. In addition, 51.6% of project affected households are 
below poverty card holders and live below the poverty line. 
 
As per consultations conducted, it was established that land belonging to 5 project affected households of the 
Scheduled Tribe (Kol tribe) category have been identified for the project in Phase I. These five households belong 
to Barsaita Desh village. Details of the socio-demographic characteristics of the ST affected households have been 
provided below: 

Table 5-32: Socio-demographic features of ST Category Households 
Sl. No. Item Total Household 
1 Population 
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Sl. No. Item Total Household 
Male 16 (3.6%) 
Female 15 (3.4%) 

2 Family Type 
Nuclear 5 (5.8%) 

3 Religious Group 
Hindu 5 

4 Age Group 
0- 5 years 2  (0.4%) 
6-14 years 6 (1.3%) 
15-18 years 6 (1.3%) 
19-25 years 5 (1.1%) 
26-35 years 2 (0.4%) 
36-59 years 10 (2.2%) 

5 Literacy Level 
Illiterate 6 (1.3%) 
Primary School 9 (2%) 
Middle School 5 (1.1%) 
High School 8 (1.8%) 
Senior Secondary Level 3 (0.6%) 

6 Occupation 
Cultivator 2 (0.4%) 
Agriculture Labour 3 (0.6%) 
Non-Agriculture Labour 3 (0.6%) 
Government Service 1 (0.2%) 
Household Work 12 (2.7%) 
Student 10 (2.2%) 

As observed from the table above, a total of 7.02% of project affected population in Barseta Desh belong to the 
ST category. The households comprise of nuclear family system and all members follow the Hindu faith. A total of 
2% of the members of this tribe have attained education upto primary school level while 1.8% has attended high 
school level education. It was noted during the consultation process that the members of these households do 
not follow any distinct cultural traints or beliefs and have mainstreamed themselves into the general society. They 
are legal titleholders of the land parcels owned by them and are engaged as cultivators (0.4%), agricultural 
labourers (0.6%), non agricultural labourers (0.6%), government service (0.2%), household work (2.7%) and 
student (2.2%) similar to the mainstream general society.  

As the project area does not fall under scheduled area, the landowners belonging to the ST category are legal 
titleholders of their land. The land acquisition process followed for the private land in the project also 
encompasses the land owned by these landowners belonging to the ST category. As reported during the 
consultation process, the ST category landowners have provided their consent voluntarily to sell their land for the 
proposed project without any force. They are aware that for the land contributed they would be receiving double 
payment in the form of a Collector Guideline Rate plus one time solatium based on the prevailing market value. 
They also affirmed that this was communicated to all affected households in the village.  

On review of the private land owners identified for Phase II of land acquisition process through the consent 
policy, there are no households belonging to the ST category which would be affected. As the total number of ST 
category households affected by the project amounts to five (5), it shows that the presence of ST families is not 
substantial in the study area villages.  
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Health Centre  
 
Health problems of the workers should be taken care of by providing basic health-care' facilities through health 
centers temporarily set up for the construction camp. The health centre should have at least a visiting doctor, 
nurses, general duty staff, free medicines and minimum medical facilities to tackle first-aid requirements or minor 
accidental cases, linkage with nearest higher order hospital to refer patients of major illnesses and critical cases. 
Apart from this, the health centre should be provided with regular vaccinations required for children. The access 
to these facilities shall be extended for local village population also as part of the CSR initiatives.  
 
Day Crèche Facilities  
 
It is expected that among the women workers there will be mothers with infants and small children. Provision of a 
day crèche may solve the problems of such women who can leave behind their children in such crèche and work 
for the day in the construction activities. The crèche should be provided with at least a trained worker to look 
after the children. The worker, preferably women, may take care of the children in a better way. In cases of 
emergency, she, being trained, can tackle the health problems of the children and can organize treatment linking 
the nearest health centre. This component would also be very critical for local women workers engaged on 
project activities.  
 
Proper Scheduling of Construction Works  
 
Owing to the demand of a fast construction work it is expected that a 24 hours long work schedule would be in 
operation. Women should be exempted from night shifts works as far as possible.  
 
Sanitation Facilities  
 
The construction sites for solar parks shall be provided with toilet facilities with separate facilities for women 
working on the project either during construction or operation stages.  
 

5.6.6 Special Measures for Controlling Std And Aids  

Though during consultation process, no issues related to STD and AIDS have been reported in the area. However, 
the Solitary adult males usually dominate the labor force of construction camps. They play a significant role in 
spreading sexually transmitted diseases. In the construction camps as well as in the neighboring areas they are 
found to indulge in physical relations with different women.  
 
This unhealthy sexual behavior gives rise to STDs and AIDS. While it is difficult to stop such activities, it is wise to 
make provisions for means of controlling the spread of such diseases. Awareness camps for the target people, 
both in the construction camp and neighboring villages as well, and supply of condoms at concession rate to the 
male workers may help to a large extent in this respect for controlling the deadly disease.  
 

5.6.7 Addressing Gender Issues In Project Cycle  

The plan seeks to address the various gender related issues through a set of activities and programs. The 
implementation mechanism specifying the roles of different institutional players, the indicators for further 
assessment and the means of verification have been specified. To make the gender development plan a time 
bound initiative, a time frame for implementation of each activity has also been specified as given in table below.  
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Based on the need assessment undertaken during the census survey, the project proponent shall plan and initiate 
local area development activities in the communities within the vicinity of the project area as part of social 
welfare activities. The following activities have been suggested as per the consultations conducted during the site 
visit.  

Employment Opportunities: The construction and operation phase will throw open a varied set of job 
opportunities for the population belonging to the study area. Unskilled and semi skilled jobs including civil 
construction jobs, security gurads, drivers, solar panel cleaners, weed remover etc. will need to be filled. Once the 
construction phase commences, local communities around the vicinity of the project area should be given priority 
in employment (both, skilled and unskilled) opportunities that will arise.  

Work opportunities will not be limited to employment at the construction area only.Instead, job opportunities 
will also be created to those individuals who are interested in providing services as local contractors for small 
work. 

Skill Development: Vacancies will be made available in the construction and operation phase for the population 
belonging to the study area. Unskilled and semi skilled jobs including construction jobs will need to be filled. With 
these vacancies, skill development will be a major factor in making the population employable. The project 
proponent should be responsible in training individuals in the area to make them eligible to take up jobs in the 
solar plants. 

Educational Services: With the trickling down of development effect to other sectors, educational services in the 
area would be eventually developed. As part of the local area development activitiese, the project proponent can 
provide services and aid to the existing schools in the area in terms of infrastructural aid, reading room, science 
camps, health camps, environmental camps and in addition, encourage the Government to open schools of high 
school level in the area.  

Healthcare Facilities: The project proponent should aid the local communities in developing a healthcare facility 
in the area. In addition, mobile health vans can be introduced in the area with a set of medical professionals 
accompanying it so that the study area and its neighbouring population can be benefitted by this step.  

Vocational Centres for Women: Vocational centres providing skills like tailoring, pickle making, handicraft making 
etc. can be introduced in the area to give a platform to the women population to engage themselves in other 
areas besides household activities. This step will bring about women empowerment wherein effects will be 
noticed in areas like employability, education and health aspects thus, bringing them at equal par with their male 
counterpart. The prospects of women becoming decision makers by being financially independent will change the 
gender role in the community and secure their place in the workplace and family alike.  

Transport Facilities: The project proponent can initiate steps in the development of transport facilities in the 
area. They can initiate a program wherein low interest loans can be provided by small banks to interested 
individuals who are intersested in investing in autorickshaws or smalle vehicles which can be used as a public 
transport system in the area.  

Agricultural Improvement: Knowledge on agricultural improvement or new technology can be imparted through 
a program for the farmers in the area to adopt steps in improving their agricultural productivity.  

The proposed local area development activities should be planned every year along with the proposed budget 
detailing out the activities to be undertaken. These activities should be undertaken in collaboration with Non-
Governmental Organizations (NGOs) working in Rewa District.  
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developers to a common account to be utilized for social development activities as prioritized by the villagers for 
which it could also hire the services of the NGO.  

As per the provisions of the agreement, Local area development would comprise of a) Development of Village 
Panchayat and b) Development of areas other than Village Panchayat. A Committee, headed by the District 
Collector, will be constituted with the representative of RUMSL as Member Secretary. Member Secretary of this 
committee will be responsible for handling funds, maintain records of all accounts, and develop transparent 
policies for carrying and developmental activities in the stated Panchayat areas. 
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6. REVIEW OF LAND ACQUISITION PROCESS 

The proposed project involves acquisition of government revenue and private land from titleholders located in 5 
villages. An attempt has been made in this chapter to review the land acquisition process adopted for the project 
and assess the impact of land acquisition and other assets on the Project Affected Persons/Families.  

6.1 Land required for the Proposed Project  

The Government of Madhya Pradesh (GoMP) through its New and Renewable Energy Department (NRED) has 
identified the potential site measuring an area of approximately 1500 hectares (2 MW per one hectare of land) 
for setting up of the proposed 750 MW solar power project. Out of the approximate 1500 hectares, 302.989 
hectares is private land and the remaining land measuring 1232.697hectares is government revenue land. 

The Consent Land Purchase Policy approved by the Government of Madhya Pradesh on 12th November, 2014, has 
been adopted to acquire the private land for the project. Till date, as reported by NRED site officials, 
approximately 90% of the private land owners in Phase I have provided their consent voluntarily for sale of their 
land for the proposed project while kand parcels for Phase II of the project have been indentified.In addition, it 
was also reported that contiguous land is desirable for the project however, if in some cases, some land owner do 
not provide his consent then his land will not be taken and the project will be accordingly structured around that 
parcel of land. 

6.1.1 Loss of Land 

Government Revenue Land: 

As per documents provided by NRED Representatives, the government revenue land measuring approximately 
1232.697 hectares has been identified and transferred for the proposed project which accounts to 30.4% of the 
government land. As per the revenue record, the land use of the parcels has been classified as barren rocky, scrub 
and fallow land. As reported by the District Collectorate, the government land was not used by the local 
communities for any economic activities nor was there any local population residing on these land parcels. Due to 
the abundance of available land, during the rainy season, local communities usually take their livestock to these 
land parcels for grazing purposes. This however, last only for a few months and due to availability of land in the 
area, this activity would not be impacted by the project.  

The break- up of the government revenue land has been provided below inTable 6-1, 

Table 6-1: Details of Government Land transferred for the Project 
S.N
o. 

Village 
Name 

Total Government 
Land available (in 

hectares) 

Total Revenue Land (in 
hectares) 

% of tranferred 
land 

1 Badwar 1707.743 547.381 32 
2 Barsaita 

Desh 
617.949 367.630 59 

3 Barsaita 
Pahad 

457.282 24.545 5.3 

4 Etar Pahad 2366.89 119.384 5 
5 Ramnagar 

Pahad 
317.404 173.76 54 
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Source: Site Visit undertaken by AECOM 

Details of the family members of the affected household have been provided in Table 6-4, 

Table 6-4: Details of members of Affected Household 
Sl. No. Item Total No. 

1 Population 
Male 6 
Female 5 

2 Age Group 
26-35 years 3 
36-59 years 7 
59 years and above 1 

3 Marital Status Married 
4 Religion Hindu 
5 Social Stratification OBC 
6 Literacy Level  

Illiterate 2 
Middle School 2 
High School 4 
Senior Secondary Level 2 

7 Occupation  
 Cultivator 6 
 Household Work 5 
8 Annual (approx.) Income INR 80,000 

 
As observed from the table above, the affected household comprises of 11 family members. The household is 
dependent upon agriculture for their livelihood. 

6.3 Land Owners and Extent of Land Holding Impacted by Acquisition  

Based on the data collected from the survey in Phase I, the following details pertaining to land holdings before 
and after acquisition have been presented below in Table 6-5, 

Table 6-5: Status of Land Holdings before and after land acquisition 
Village Name Status of Land 

Holding 
<0.5 hectares Marginal Farmers 

(upto 1 hectare) 
Small Farmers (upto 2 

hectares) 
> 2 hectares 

Badwar Before acq. 21 20 28 27 
After acq. 35 35 7 19 

Barsaita Desh Before acq. 10 28 29 29 
After acq. 18 40 22 16 

Barsaita Pahad Before acq. - 2 4 2 
After acq. - 2 4 2 

Etar Pahad Before acq. - - 2 6 
After acq.   7 1 

Ramnagar 
Pahad 

Before acq. 4 1 9 28 
After acq. 6 5 10 21 

As shown in the table above, landowners having lesser than 0.5 hectares of land plots have increased in all three 
villages of Badwar, Barsaita Desh and Ramnagar Pahad. The number of marginal farmers has increased while 
small farmers have decreased in Badwar and Barsaita Desh villages.  
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on the prevailing market value. During consultations, it was ascertained that some landowners also requested the 
RUMSL site officials to purchase the remaining portion of their land parcels lying outside the proposed project 
boundary so that they could receive monetary payment which could be utilisedfor enterprising opportunities.  

 

 







http://en.wikipedia.org/wiki/Watt
http://en.wikipedia.org/wiki/Hydropower


http://en.wikipedia.org/wiki/Natural_gas
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8. IMPACT ASSESSMENT AND MITIGATION MEASURES 

This chapter describes various environmental and social impacts identified by accessing information gathered 
through primary and secondary sources. Impacts have been identified based on review of available project 
information; discussions conducted with the local community; representatives of the project and other sector 
specific professionals. Impacts during construction and operation phases have been included and are classified as 
per impact type.  

Additionally, this section presents the identified impacts within a severity range to assess overall significance of 
impacts on environment, ecology, socio-economic resources, demographics, and livelihoods. Subsequently, 
mitigation measures have also been suggested for impacts outlined in this section. 

8.1 Impact Appraisal Criteria  

Identified impacts have been appraised through social and environmental components and have been presented 
in Table 8-1 below. The appraisal criteria are classified according to spread, duration, intensity and nature of the 
impact. Severity levels have been sub classified under each criterion with specifics outlining the limits of each 
severity level. 

Table 8-1: Impact Appraisal Criteria 
Criteria Sub-

Classification 
Defining Limit Remarks 

Spread: refers to area of direct 
influence from the impact of a 
particular project activity. 

Insignificant / 
Local spread 

Impact is restricted within the 
foot prints of the Project 
boundary. 
 

except for ecology (which is defined 
as loss of vegetation only at site)  

Medium Spread Impact is spread up to 2 km 
from the boundary of the 
Project  

except for ecology (which is defined 
as loss of vegetation at site 
including large trees with limited 
disturbance to adjoining flora & 
fauna) 

High spread impact is spread up to 2 km to 
5 km from boundary of the 
Project area  

except for ecology (which is defined 
as loss of vegetation at site and/or 
damage to adjoining flora and 
fauna) 

Duration: based on duration of 
impact and the time taken by an 
environmental component to 
recover back to current state 

Insignificant / 
Short Duration 

when impact is likely to be 
restricted for duration of less 
than 2 year;  

the anticipated recovery of the 
effected environmental component 
is within 2 years 

Medium 
Duration 

when impact extends up to 5 
years; 

With an anticipated recovery of the 
effected environmental component 
is within 5 years 

Long Duration when impact extends beyond 
5 years;  

with anticipated recovery of 
prevailing condition to happen 
within 6 years or beyond or upon 
completion of the project life 

Intensity: defines the magnitude 
of Impact 

Insignificant 
intensity 

when resulting in minimal 
changes in the environmental 
baseline conditions; 

However, it shall be reconsidered 
where the baseline values are 
already high.  

Low intensity when resulting in changes in 
the baseline conditions in the 
immediate surroundings 

for ecology it refers to minimal 
changes in the existing ecology in 
terms of their reproductive 
capacity, survival or habitat change 

Moderate when resulting in changes in for ecology, it refers to changes that 
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2. Excavation and levelling; 
3. Hauling of earth materials and wastes; 
4. Cutting and filling; 
5. Erection of concrete and steel structures; 
6. Painting and finishing; 
7. Clean up operations; and 
8. Landscaping. 

8.3.1.1 Land Use  
 
Impacts 

A total of 1500 hectares of land has been identified for the proposed project comprising of government revenue 
land measureing 1232.697 hectares and private land measuring 302.989 hectares.As per the revenue record, the 
land use of the land parcels in the project area has been classified as barren rocky, scrub and fallow land. 

The government land transferred to the project comprise of barren land wherein a portion of the land parcel 
approximately 1200 hectares falling under Badwar village was used by the Indian Army from 1990 to 2002 as a 
firing range. As reported during the consultations held with the local communities, the land parcel was not 
utilised for any activities (either as an income source or shelter) by the communities after the Army firing range 
was discontinued in the area. Seasonal grazing by livestocks owned by 31% of project affected populationused to 
be practiced in the government land (falling both within and outside the project area) during the monsoon 
season. Only 22.5% of5467.26 hectares of government land (falling under five project villages) has been 
transferred to the project. However, this land has not been designated as grazing land and alternate grazing land 
is available within 500 m to 1 km of the proposed project area towards the east and west direction of the project 
boundary.This transfer of land would not lead to loss of access to grazing area for the project affected 
populationit because of the abundance of open available land in the area.  

Land parcels having homesteads and undertaking active agrciltural activities has not been included within the 
project area. The land parcels under private ownership identified for the project is instead in a slope terrain. 
Because of the slope terrain, no irrigation is possible for these land parcels, therefore, as reported by the local 
communities these parcels used to depend upon rainfall in order for agricultural activities to take place. A one 
crop cycle used to be practiced in these land parcels. However, in the last three years, due to the decrease in 
rainfall, these land parcels have been left barren and unused.  

Through consultations undertaken, it was reported that all project affected families used to undertake agricultural 
activities on these land parcels around three years ago. Amongst the project affected households, farmers with 
less than .5 hecatres land holdings within the project area (comprising about 14%) used to cultivate their land and 
the agricultural produce were used for self consumption purposes. These farmers used to supplement their 
income by working as agricultural labourers in large farm lands (both within and outside the project area) owned 
by farmers belonging to the same villages. Due to the discontinuation of cultivation activities on the land parcels 
delineated for the project due to the decrease of rainfall, the farmers who have .5 hecatres land holdings (within 
the project area) have resorted to being engaged as non agricultural labourers in Rewa city as well as one 
members of (each of the small farmer) their family have migrated to cities outside the state for work 
opportunities and have been sending back money for their family.  

Around 36.4% of the affected households earn less than INR 60000 annually and mostly comprise of population 
engaged as agricultural labourers (on land parcels falling outside the project area) and daily wage labourers (non 











 

ESA of 750 MW Solar Power Project     P a g e | 208 
Rewa District, Madhya Pradesh 

as a firing practice range for many years. The topography of the site is locally undulating and regionally sloping 
towards South-westward. The site drainage shows dendritic pattern and various nallahs existing over the site 
drains most of the water during monsoons. The main nala draining the site is Aahri Nallah while Devdeh Nallah 
drains part of site drainage on the northeastern side. The site drainage nallahs (Aahri Nallah and Devdeh Nallah) 
are drained into Bichiya River at the North West of the site. The main site drainage features are presented in the 
figure below.
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Figure 8-1: Project Site Drainage Features 
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Assessment of the Site 

The flood risk assessment for the proposed site has been conducted considering various factors such as flooding 
of site due to heavy rainfall leading to runoff from the nearby catchment area and causing inundation of site and 
its associated facilities and lack of adequate drainage. 

The physiographic factors attributing to assessment of flood risk such as topography, slope, drainage pattern, soil 
type and land use pattern are considered for evaluation of risks and the extent of its severity.The Digital Elevation 
Modelling (DEM) has been used for representing a spatially referenced continuous surface representing the 
topography of the area. It is further used for a number of natural hazard risk management applications including 
flood inundation modelling and probability of rainfall runoff from the nearby catchments. 

The flood risk assessment is based on 100 years rainfall data from the nearest IMD station at Rewa is used for 
estimation of rainfall runoff potential and flood inundation mapping using Surface Drainage Modelling Software-
HEC HMS. The peak rainfall event that had occurred in the last 100 years is used as the extreme event for the site 
drainage. The peak rainfall event is distributed into the normal distribution over 24 hours and time series 
hyetograph for the site has been devised as shown in theFigure below. 

Figure 8-2: 100 years peak rainfall event 
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Figure 8-3: Existing Drainage Pattern of the Project Area 




































































































































































































































































































































































































































































