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1 Introduction 

!ōŜƭƭƻƴ /ƭŜŀƴ 9ƴŜǊƎȅ [ƛƳƛǘŜŘ όƘŜǊŜƛƴŀŦǘŜǊ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ά/ƭƛŜƴǘέ ƻǊ ά!/9[έ ƻǊ ά/ƻƳǇŀƴȅέύ Ƙŀǎ ŜƴƎŀƎŜŘ a service provider  
όƘŜǊŜŀŦǘŜǊ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ΨE&S AdvisorΩύ ǘƻ ǳƴŘŜǊǘŀƪŜ 9ƴǾƛǊƻƴƳŜƴǘ ŀƴŘ {ƻŎƛŀƭ LƳǇŀŎǘ !ǎǎŜǎǎƳŜƴǘ ƻŦ ƛǘǎ 14.9 MW under-
construction waste to energy plant located in Nanekarwadi in Rajkot tehsil and district in the state of Gujarat, India (hereinafter 
ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άtǊƻƧŜŎǘέύΦ 

Abellon Clean Energy Limited (ACEL) is a Waste to Energy (WTE) developer based out of Gujarat in India, who is developing 4 Nos 
of WTE plants of cumulative capacity 52.20 MW as of 2023. The company is headquartered in Ahmedabad, Gujarat and has 
forayed in renewable energy space (WTE, Bio-Mass and Solar Energy) since 20081. The Company is seeking financial assistance 
ŦǊƻƳ LƴǘŜǊƴŀǘƛƻƴŀƭ CƛƴŀƴŎŜ /ƻǊǇƻǊŀǘƛƻƴ όƘŜǊŜƛƴŀŦǘŜǊ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άLC/έύ ǘƻ ŦǳƴŘ ǘƘŜ ŎŀǇƛǘŀƭ ŜȄǇŜƴŘƛǘǳǊŜ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ŀƴŘ 
therefore, ACEL has engaged E&S advisors to undertake ESIA for the Project.  

This ESIA report identifies and analyses environmental and social risks impacts associated with the construction and operation 
phase of the project including a review of any legacy risks and impacts related to the project and determines the measures 
needed to prevent, minimize, mitigate and compensate adverse impacts in compliance with the Applicable Reference Framework 
(refer Section 1.2). 

1.1.1 Objective  

The primary objective of the ESIA is to -  

¶ To establish the environmental and social baseline of the area of influence of the project (10 km radius) and associated 
facilities. 

¶ Conduct consultations with the project stakeholders to ensure that all key stakeholders are aware of the objectives, 
impacts and mitigation measures adopted by the project. 

¶ Undertake an analysis of alternatives. 

¶ Assess the environmental and social impacts. 

¶ Suggest mitigation measures for consideration in the project for implementation so as to minimize the identified 
impacts. 

¶ Prepare Environmental and Social Management Plan (ESMP) for implementation & monitoring of the mitigation 
measures. 

¶ Categorize the Project as per IFC Categorization, based on outcome of the ESIA study.  

1.2 Applicable Reference Framework 
Applicable reference framework for this assignment includes the following:  

¶ Applicable local, national, and international environmental and social legislations including Solid Waste Management 
Rules, 2016  

¶ Applicable technical guidelines on waste to energy including revised guidelines of waste-to-energy Programme, Ministry 
of New and Renewable Energy (MNRE), Government of India 

¶ Applicable guidelines/legislations on waste pickers and recycling 

¶ IFC Performance Standards (PS) on Social and Environmental Sustainability (2012) 

¶ World Bank Group (WBG)  General EHS Guidelines, 2007  

¶ WBG EHS Guidelines for Waste Management Facilities, 2007 

¶ WBG EHS Guidelines Water and Sanitation, 2007 

¶ WBG EHS Guidelines for Power Transmission & Distribution, 2007  

¶ The International Labour Organization (ILO) conventions covering core labour standards and the basic terms and   
conditions of employment ς Declaration of Fundamental Principles and Rights to Work,1998   

¶ IFC/ERBD Guidance on Worker Accommodation, 2009 

¶ UN Voluntary Principles on Security and Human Rights, 2000 

¶ Addressing Gender-Based Violence and Harassment - Emerging Good Practice for the Private Sector, 2020 

 
1 https://abelloncleanenergy.com/ (Accessed on June 07, 2023)  

https://abelloncleanenergy.com/
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1.3 Scope of Work 

The scope of work for the ESIA includes: 

¶ Review of Project Information ς Review of all the relevant (E&S) documents / information to assess impacts on various 
environmental and social components. 

¶ Review of legal framework ς Review of the compliance of the project with the reference framework as a part of this 
assignment.  

¶ Scoping Study ςRŜǾƛŜǿ ƻŦ ŀǾŀƛƭŀōƭŜ ǇǊƛƳŀǊȅ ŀƴŘ ǎŜŎƻƴŘŀǊȅ Řŀǘŀ ǘƻ ŦƻŎǳǎ ƻƴ ƪŜȅ ƛǎǎǳŜǎκƛƳǇŀŎǘǎ ŀƴŘ ŘŜŦƛƴŜ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ŀǊŜŀ 
of influence (AoI) 

¶ Site Visit ς Undertake site visit to the under-construction waste to energy plant to understand site settings, environmental 
and social baseline and identify potential project specific impacts. This also involved: 

o Identification of sensitive receptors in the study area  
o Stakeholder consultation comprising of local community, project site team, rag pickers, etc.  

¶ Analysis of Alternatives ς This includes covering site suitability as per IFC PSs, WBG EHS Guidelines, Site Selection Guidelines 
specified in the Solid Waste Management Rules /CPHEOO Guidelines and other applicable regulations based on the 
nature/type of wastes to be used as feedstock. 

¶ Establishment of Baseline - Establish the baseline of the project area of influence (AoI) through review of data on 
environmental and social components collected from authenticated agencies/authorities and published secondary sources. 
Primary environmental, ecological and social assessments at project location and its AoI was also undertaken to supplement 
secondary information. 

¶ Land use mapping was conducted to identify sensitive receptors within the study area, including the land-use pattern along 
the route of the transmission line and water pipeline, based on a desk-based GIS review. Additionally, the land use mapping 
was utilized to assess historical and legacy issues related to land ownership and livelihood dependence on the allotted land 
for the power plant. 

¶ Stakeholder Consultation and Analysis - Identify relevant stakeholders for the project, undertake consultation and 
information dissemination session with project affected persons and other relevant stakeholders as well as with local 
community in general to inform stakeholders about the objectives and potential impacts of proposed project and seek their 
inputs, concerns and expectations. 

¶ Impact Assessment and Mitigation Measures - Based on the project details and baseline information related to site 
locations, assessment of impacts for operation phase of the Project. Develop management plans with measures to avoid, 
minimize, mitigate, compensate/ offset for the identified impacts associated with various Project activities.  

¶ Environmental and Social Management Plan - Formulation of an environment and social management plan to minimize any 
impact on environment and social parameters and mechanism for continuous consultation and involvement of the 
community throughout the project life. 

1.4 Approach & Methodology 
The ESIA comprised an E&S scoping which includes site visit and identification of key risks and impacts associated with the under-
construction project that were analyzed during the ESIA study. The key tasks undertaken as part of the ESIA has been presented 
in subsequent sections.  

1.4.1 Project Kick Off 

E&S Advisors organized a kick-off discussion with the Client to obtain an overview of the status of the project, and their 
expectations. Kick off meeting also included discussion on timelines for the site assessment and the deliverables. After project 
kick off, indicative list of details/ documents required to be reviewed were shared. 

1.4.2 Documentation Review 

E&S Advisors reviewed a list of project-related documents to understand any sensitive environmental or social receptors and to 
compile existing information on baseline conditions. Documents reviewed as part of this assignment included Project location in 
Kmz, project layout, permits and license, technical specifications, policies and other documents etc. made available in the data 
room by the client. A comprehensive list of information reviewed as part of this assignment has been attached as Appendix 1. 
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Based on a review of the documents, E&S Advisors prepared the legal, and administrative framework within which the site visits 
were carried out, including state and central regulations, obligations of implementing relevant international social and 
environmental treaties, agreements, and conventions and IFC PS. E&S Advisors has compiled desk based information on the 
environmental and social baseline of the Project areas which are supported by primary data collection thereafter. 

1.4.3 Detailed Site Visit & Baseline Data Collection  

Team comprising of EHS, social and ecological experts conducted site visit to the Project location between 16th to 18th May (for 
Ecology and Biodiversity), followed by 21st June & 27th June to understand key ecological, environmental and social sensitivities 
within the Project footprint and area of influence.  

The focus of this visit was to better understand the site settings, sensitivities with respect to the Project and associated facilities. 
Visual observation of the on-going construction activities and consultation with key stakeholder groups was also undertaken 
during site visit. Details of activities undertaken during site visit is as presented in Table below.  

Table 1-1  Site Assessment Activities 

Date(s) Location Activities 

16th May 2023 5 km buffer of Project Site ¶ Ecology and Biodiversity Survey; 

¶ Consultations with the locals. 

17th May 2023 10 km buffer of Project Site ¶ Ecology and Biodiversity Survey; 

¶ Consultations with the locals on ecology and biodiversity aspects. 

18th June 2023 Under Construction Project Site and its vicinities ¶ Discussion with client representative about the project 

infrastructures and project activities;  

¶ Ecology and Biodiversity Survey of the surrounding area;  

¶ Consultations with the locals. 

21st June 2023 ¶ Project Site  

¶ Along the proposed ROW for transmission 
line and pipeline  

¶ Existing Dumping ground for Rajkot 
Municipal Corporation   

¶ Discussion with project team on status of the Project and WTE 

plant process flow. 

¶ Site reconnaissance of the WTE plant to identify environmental 

and social sensitivities and risks. 

¶ Site reconnaissance of the underground and overhead 

transmission line route and water pipeline route connected from 

the nearby Gujarat Energy Transmission Corporation Limited 

(GETCO) Substation and sewage treatment plant, respectively. 

¶ Understanding of the process for waste receiving and handling, 

waste characterization, segregation, segregated storage, material 

recovery and conveyance to planned treatment facilities (internal 

transfer of waste) (to WTE/ to landfill). 

¶ Consultation with technical team, site representatives to 

understand the project process and layout. 

¶ Visit to the existing landfill. 

27th June 2023 ¶ Project Site  

¶ Along the proposed ROW for transmission 
line and pipeline  

¶ Exiting Dumping ground for Rajkot 
Municipal Corporation   

¶ Villages/habitations around the Project area  

¶ Discussion with the project teams regarding HR policy, labor and 

progress of construction and contractor. 

¶ Plant inspection to understand the EHS implementation and labor 

issues. 

¶ Consultation with labor to understand the labor welfare practices 

followed at project level. 

¶ Consultations with rack pickers to understand the potential issues 

with respect to their income and livelihood.  

¶ Transit walk /route survey along the TL and water pipeline route to 

understand the potential issues related to R&R and displacement if 

any.  
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Date(s) Location Activities 

¶ Consultations with Sarpanch to understand their potential 

concerns and expectations from the Project.  

 

1.4.3.1 Primary Environmental Baseline 

The primary baseline data collection has been undertaken for a period of 4 weeks, through engagement of a third-party 
government accredited monitoring laboratory/ agency for following parameters as per WB sectoral EHS guidelines.  

¶ Ambient Air Quality 

¶ Ground water quality (drinking purpose). A separate study has been undertaken for the Phase 2 site 
contamination/historical pollution assessment; 

¶ Traffic monitoring for the access road 

¶ Surface water quality sampling and analysis; and 

¶ Monitoring of Noise levels of the study area  
 

The attributes, parameters, frequency, number of samples and locations for monitoring has been detailed in Section 5.2.  

1.4.3.2 Ecology & Biodiversity Survey 

The ecological baseline (flora and fauna) survey was conducted to understand the ecological sensitivity of the study area, 
between 16th ς 18th May 2023. The main objective of this exercise was to identify the potential impacts on the species and 
habitats (present in the vicinity) due to the project-related activities, so as to identify suitable impact mitigation and 
management strategy.  

A field survey was conducted to determine the existing ecological conditions (habitats, flora and fauna) within the study area. 
¢Ƙƛǎ ōŀǎŜƭƛƴŜ ŦŀŎƛƭƛǘŀǘŜǎ ŀƴ ŀŘŜǉǳŀǘŜ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ƛƳǇŀŎǘǎ ǳǇƻƴ ŜŎƻƭƻƎȅ ŀǎ ǿŜƭƭ ŀǎ ƛǘ ƘŜƭǇǎ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ 
appropriate mitigation measures. Habitats, which may support good biodiversity i.e., forest patches, scrubs, water bodies, etc. 
will be focused during the survey. During the survey, different habitats (natural and modified) available within the study area 
were explored to assess the floral and faunal (specifically reptiles, birds, and mammals) diversity. 

The detailed methodology and outcomes of the survey have been explained under section Ecological Baseline. 

1.4.3.3 Primary Social Baseline Assessment 

The primary data collected for Project was based on key informant interview schedule, focused group discussion & stakeholder 
consultations, transect walk and visual observations at site. During the site visit most of the primary data collected for the 
proposed project was qualitative in nature such as sources of income of the rack pickers, type of waste and market value of the 
waste, trade cycle, gender & caste profile of the people involved in waste collection, potential community concerns related to 
the project.  Details of social baseline is given in Section 5.4.  

1.4.4 Secondary Baseline Data Collection 

Secondary baseline data collection ƛƴǾƻƭǾŜŘ ƛŘŜƴǘƛŦȅƛƴƎ ŀƴŘ ŎƻƭƭŜŎǘƛƴƎ ŀǾŀƛƭŀōƭŜ ǇǳōƭƛǎƘŜŘ ƳŀǘŜǊƛŀƭ ŀƴŘ ŘƻŎǳƳŜƴǘǎΦ LƴŦƻǊƳŀǘƛƻƴΩǎ 
on various environmental aspects like soil, geology, hydrogeology, hydrology, drainage pattern, ecology, meteorology, etc. Type 
of secondary data and their different sources is as given in table below:  

Table 1-2  Sources of Secondary Data Collection  

S. No Attribute  Source  

1 Long term meteorological data ¶ India Meteorological Department (IMD) 

¶ District Statistical Handbook 
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S. No Attribute  Source  

2 Soil, Geology, Hydrogeology and 

hydrology 

¶ District Resource Map 

¶ Geological Survey of India 

¶ Central Ground Water Board 

3 Land use ¶ Satellite Imagery 

¶ ARC GIS Mapping 

4 Natural Hazards ¶ Building Material and Technology Promotion Council of India (BMTPC) 

¶ India Meteorological Department (IMD) 

5 Flora & Fauna ¶ https://www.iucnredlist.org/ 

¶ https://ebird.org/ 

¶ https://www.inaturalist.org/ 

¶ https://indiabiodiversity.org/ 

6 Socio-Economic Details ¶ Census of India  

¶ District Statistical Handbook  

¶ Ward details from Rajkot Municipal Corporation  

 

1.4.5 Analysis of Alternatives 

E&S Advisors undertook a comparison of reasonable alternatives in terms of their technical as well as a social, environmental and 
health and safety positive and negative impacts related to use of resources (i.e., water source options and impacts), provisional 
transmission line route/corridor, etc. Rationale towards considering the project design has been provided with respect to Project 
site, technology, contextual E&S risks, no project alternatives. 

1.4.6 Stakeholder Consultation   

Consultation with various stakeholders identified for the Project including project team, labors and ragpickers & sarpanch was 
undertaken as a part of this assessment. Details of stakeholder engagement and consultation are presented in Section 6 of the 
report.   

1.4.7 Impact Assessment and Mitigation Measures 

Based on the project details and baseline information, an assessment of the E&S impacts was done which included the following:  

¶ Predicting and assessing the project's likely positive and negative impacts and assigning significance to each type of 
impact.  

¶ Identifying mitigation measures and any residual negative impacts that cannot be mitigated. 

¶ Identifying and estimating the extent and quality of available data, key data gaps and uncertainties associated with 
predictions, and specifying topics that do not require further attention.  

1.4.8 Environmental and Social Management Plan 

Environmental and Social Management Plan (ESMP) to minimize E&S impacts associated with various Project activities has been 
developed. Also detailed Project specific Management Plans has been prepared in discussion with the Client. 

1.5 Limitations 

This report has been developed based on the Project level information provided by GWRPL and professional judgment to certain 

facts with resultant subjective interpretation. If information to the contrary is discovered, the findings in this ESIA may need to be 

modified accordingly. This ESIA report has following limitations:  

¶ The secondary data utilized for the purpose of baseline assessment is limited to that available in the public domain or made 
available during the consultations with the GWRPL site representative. 
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¶ The project report is not intended to meet any national, state, or local statutory requirements and for any regulatory 
submission (as part of any permitting process or otherwise). 

¶ This is a non-assurance work with no audit/loan staffing services to be provided and there are no other client-side / other-
side parties involved in this engagement. 

¶ Ecological survey was conducted in non-migratory season during the daylight hours and thus the avifaunal and faunal 
activities recorded were restricted to diurnal hours only. 

¶ Compensation to the impacted land owners (12 for overhead and 1 for underground transmission line) has been disbursed. 
To ensure conformity with the stipulations outlined in the Gujarat Circular No. JET-11-2015-GOI-199-K, dated 14.08.2017 
and 31.12.2021, as well as adherence to prevailing market rates, both the service provider and the Project have formally 
requested information from GETCO. However, GETCO has not disclosed the specific amount of compensation paid to the 
landowners. D9¢/h Ƙŀǎ ƴƻǘ ǎƘŀǊŜŘ ŀƴȅ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜƭŀǘŜŘ ǘƻ ŎƻƳǇŜƴǎŀǘƛƻƴ ŘŜǎǇƛǘŜ !ōŜƭƭƻƴΩǎ Ŧƻƭƭƻǿ-up efforts. 

¶ During the site visit the weather conditions was unfavorable because it was raining heavily therefore most of the community 
based stakeholder was unavailable for consultations.  

1.6 Structure of the Report 

Chapter 1 Introduction (This Section) 

Chapter 2 Project Description 

Chapter 3 Applicable Legislative Regulatory & Administrative Regime 

Chapter 4 Analysis of Alternatives  

Chapter 5 Environment & Social Baseline Conditions 

Chapter 6 Stakeholder Identification & Engagement  

Chapter 7 Impact Assessment & Mitigation Measures 

Chapter 8 Environment & Social Management and Monitoring Plan 

Chapter 9 Impact Summary & Conclusion 

Appendix 1 Documents Reviewed 

Appendix 2 Photolog 

Appendix 3 Design Specification for Flue Gas Cleaning 

Appendix 4 Emergency Preparedness and Response Plan  

Appendix 5 Contractor Management Plan 

Appendix 6 Pollution Prevention and Management Plan 

Appendix 7 Traffic Management Plan 

Appendix 8 Resource Efficiency and Conservation Management 

Appendix 9 Biodiversity Management Plan 

Appendix 10 Security Risk and management plan 

Appendix 11 Stakeholder Engagement Plan 

Appendix 12 Labour Management and Working Condition including Labour Camps 

Appendix 13 Environment and Social Monitoring Plan 

Appendix 14 Occupational Health & Safety 

Appendix 15 Detailed AEROMOD Results 

Appendix 16 Community Health & Safety 

Appendix 17 Detailed Environmental Monitoring results 
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Appendix 18 Letter from RMC  

Appendix 19 Birds reported in the region  

Appendix 20  Compliance status of the appointed Contractors  

Appendix 21 Status of Permits  

Appendix 22 CH Screening  
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2 Project Description 

This section provides an overview of under construction project, in terms of location, associated facilities, site settings, resource 

requirement, land details and status of the project. 

2.1 Project Overview 
The Government of Gujarat notified Gujarat Waste to Energy Policy, 2016 to facilitate and promote utilization of Municipal Solid 
Waste (MSW) for generation of electricity in a sustainable manner and also contribute to Swachh Bharat Abhiyan. In line with the 
Gujarat Waste to Energy (WTE) Policy, 2016, Rajkot Municipal Corporation (RMC) issued Request for Proposal (RFP) on 18.10.2017 
inviting bidders for design, construction, operation, and maintenance of processing plant based on waste to energy to manage 
500 TPD of fresh waste and 100 TPD of legacy waste in the city of Rajkot. The competitive bidders submitted their respective 
proposals in response to the RFP for development of the 14.9 MW waste to energy plant at a tariff of INR 7.01 per unit of 
electricity. Post evaluation of the Proposals, RMC declared Abellon Clean Energy Limited (ACEL) as the successful bidder for setting 
up the WTE plant as per provision of the Gujarat WTE policy, 2016 and SWM Rules 2016 and issued letter of award (LoA) dated 
15.03.2018. ACEL established a special purpose vehicle (SPV) i.e., Goodwatts WTE Rajkot Private Limited and incorporated the SPV 
under Companies Act 2013 and further requested RMC to accept the SPV as the concessionaire for the project which shall 
perform the obligations under the LoA and Concession Agreement (CA).  

The concession agreement was executed between RMC and Goodwatts WTE Rajkot Private Limited on 31.08.2018 for conversion 
of 600 TPD municipal solid waste to energy at Nakaravadi in Rajkot tehsil and district in the state of Gujarat, India. The 14.9 MW 
WTE plant is currently in construction phase and has been established on a land admeasuring 15 acres. The project has been 
developed with a waste processing capacity of 600 TPD, out of which 500 TPD of fresh municipal solid waste generated will be 
transported from various transfer station2 in Rajkot city in line with the concession agreement and remaining 100 TPD of legacy 
waste will be utilised through biomining activity being carried out at Rajkot Municipal Solid Waste (MSW) landfill. 

The Project will be operational in two (2) phases, where Phase 1 (7.5 MW) will be commissioned in March 2025 and Phase II (7.4 
MW) will be commissioned in June 2025. As reported, 600 TPD of waste will be utilized for operation of phase 1 of the project i.e. 
7.5MW and a total of 1000TPD of waste is required for operation of 14.9 MW of the project. The total MSW produced by the 
Rajkot city and rural area is 725 to 730 tons per day (TPD). The Municipal Solid Waste (MSW) feed requirement for the project 
during full capacity operation is projected to be 1000 TPD (Tons Per Day). Consequently, approximately 730 TPD of waste will be 
managed through daily collection of fresh waste, while the remaining 270 TPD will be sourced from legacy waste extracted from 
ǘƘŜ wa/ ƭŀƴŘŦƛƭƭΦ LǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƴƻǘŜ ǘƘŀǘ ŀǎ ǘƘŜ ǿŀǎǘŜ ƎŜƴŜǊŀǘƛƻƴ ƛƴ ǘƘŜ Ŏƛǘȅ ƛƴŎǊŜŀǎŜǎΣ ǘƘŜ ǊŜƭƛŀƴŎŜ ƻƴ ƭŜƎŀŎȅ ǿŀǎǘŜ ǿƛƭl 
gradually diminish. Priority will be given to handling freshly generated waste. 

The salient features of the under construction waste to energy project has been presented in Table 2-1 and project process flow 
has been presented as Figure 2-1. 

Table 2-1  Salient Features of the under-construction project 

Sr. No. Components Description 

1  SPV Name Goodwatts WTE Rajkot Private Limited 

2  Project Capacity 14.9MW 

3  Project Coordinates 22°22'29.74"N; 70°51'42.97"E 

4  Project Location Nakrawadi village, Rajkot tehsil and district, Gujarat, India 

5  Project Current Status Under construction with 70% construction work completed 

6  Commercial Operation Date The Project will be operational in two (2) phases, where Phase 1 (7.5 MW) will be commissioned in March 
2025 and Phase II (7.4 MW) will be commissioned in June 2025. 

 
2 There are two transfer stations in Rajkot from where the waste gets transferred to the existing dumping site i.e.  KSD Garbage Station and  Raiya Garbage Station 
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Sr. No. Components Description 

7  Total Municipal Waste 
used per day (Proposed) 

500 TPD Fresh MSW plus 100 TPD legacy waste as per the existing Concessionaire Agreement for 14.9MW, 

however as per GRWPL, the project will use up to 1000 TPD during full capacity operation of the project, 

i.e. 14.9MW.    

8  Biomining activities Biomining operations at the Rajkot Municipal Solid Waste (MSW) landfill site are conducted by a third-
party contractor namely Jay Vachharaj Roadways & Earth Movers (JVREM), duly appointed by the Rajkot 
Municipal Corporation (RMC). As per the information provided by the project representative, The project 
currently plans to procure biomining waste from the contractor appointed by RMC or nearby 
municipalities/ULBs as the case may be. As the  city of Rajkot continue to witness high growth trajectory 
leading to generation of higher amount of fresh water , the reliance on legacy waste will gradually 
diminish. 

Project may also procure RDF from other contractors appointed by RMC  or nearby municipalities as the 
case may be at the time of start of operations. 

It is important to note that the contractors will be operating autonomously and will be responsible for the 

excavation and extraction of legacy waste from the landfill site. The biomining activities encompass various 

processes, including the extraction of legacy waste, segregation and recovery of recyclable materials, 

organic waste separation, and handling of other waste components, all of which are further subjected to 

specific processing and disposal procedures. 

9  Existing Transfer Stations 
(Managed by RMC) 

 

Rajkot has two operational transfer stations i.e., KSD garbage transfer station and Raiyadhar garbage 
station with a capacity of 350 TPD each, out of which 20 TPD waste is sent to the material recovery facility 
(MRF) located within both the transfer stations.  

Currently, the wastes generated at the households are transported to the transfer stations through tippers 
where MSW is further transferred to heavy duty trucks which transport the MSW to the Rajkot MSW 
landfill facility. Post the commencement of operations for the project, the MSW from the transfer station 
will be transported to the project site as fuel for the boilers. 

RMC has one under construction and one proposed transfer stations in addition to the above-mentioned 
operational transfer stations. 

10  Proposed Boiler no. and 
capacity 

2 Steam Boilers of 40 tons per hour (TPH) capacity each. 

11  Proposed Boiler Stack Height 50 m (compliant to CPCB guidelines (national requirements) as well as requirements of IFC EHS guidelines) 

For details refer section 2.7.1.1 

12  Proposed Ash generated from 
the power plant 

70 TPD (Per Boiler) 

13  Proposed Transmission Line 66 kV transmission line of 11.8 km length (2.9 km underground + 8.9 km overhead) having  towers 
connecting plant to the Gauridad Substation situated at a aerial distance of 6.5 km from the WTE plant 
towards north west direction 

14  Land Requirement for the 
Project 

The total land requirement for the project is provided below: 

Project Component Total Land (acres) 

Waste to Energy Plant 15 

RoW of Transmission 
Line ς Overhead 

37.748 (8.9 km length) 

Underground 
transmission Line 

0.708 (2.9 km length) 

Underground water 
pipeline 

2.9734 

Total 55.7214 
 

15  Water Requirement and 
Source 

Construction Phase 
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Sr. No. Components Description 

Water requirement during construction phase is being met through groundwater abstracted from 
borewell (1 in no.) located within the project premises. GWRPL has obtained permission from Central 
Groundwater Authority (CGWA) for abstraction of 7.5 kilo litres per day3 (7.5 m3/day)) of groundwater. 

Operation Phase 

During operation phase (considering both the phases), the project will require 1478 m3/day water for 
industrial purpose and 7.5 m3/day water for domestic purpose. Bottled water for drinking purposes will be 
procured from third party. Groundwater can only be used for flushing purpose as it is contaminated as per 
Phase II groundwater quality results (refer Section 5.3.6.5). Recommendation on use of groundwater for 
domestic purpose are given in Section 7.4.2.4. 

The project has been allocated 2 million litres per day (MLD4) i.e. 2000 m3/day secondary treated water 
from 70 MLD i.e. 70,000 m3/day Gauridad sewage treatment plant (STP) located at 12 km (aerial distance) 
from the WTE plant towards north west direction operated by RMC for industrial requirement. 

16  Treated Water Pipeline The project will install 12.2 km underground pipeline of diameter 9 inches connecting the project to the 
RMC STP. 

17  Presence of Indigenous People 
(ownership of procured land 
or usage on procured land) 

The land for the proposed project was owned by RMC and the same was  given  on  25 years lease to the 

project. As per the available the land does not belong to  any indigenous community ( Schedule tribe) and 

there are no land ownership claims.  

18   National Park, Protected Area, 
or ecologically sensitive sites 

No protected area is present within the buffer of 10 km from the Project site.  

Rampara Wildlife Sanctuary is the nearest Protected Area (PA) and situated about 18 km away from the 

project location in North-Northeast direction5. 

19  River / water bodies  Six water bodies are present within the buffer of 5 km from the Project location. The nearest River Lalpari 

is flowing ~ 5.5 km away from the project location in Southwest direction. 

20  Natural Hazard in the Project 
area 

The Project level details with respect to natural hazards as per Building Materials and Technology 
Promotion Council (BMTPC) Vulnerability Atlas of India, Third Edition6 and District Disaster Management 
Plan for Rajkot, 2022 have been presented below 

o Earthquake: The Project is located in an area categorized between Zone III-Zone IV i.e., moderate to 
high to damage risk zones (MSK VII and MSK VIII) 

o Wind: The Project is located in an area categorized as Very High Damage Risk Zone with wind speed 
of 50 m/s 

o Flood: The Project is located in an area not vulnerable to floods. However, as per information 
available on public domain, there had been instance of flood in Rajkot city in 2021 and 2022 due to 
heavy rainfall7,8. However, as reported site was not impacted during these floods.  

o Drought: According to District Disaster Management Plan for Rajkot, 2022, probability of drought for 
Rajkot is low, but may occur in the month of July to October once in two years. 

Design basis reports have been developed for civil/structural design where geotechnical investigation was 
undertaken along with structural analysis. Earthquake load and high wind load have been factored in the 
design load for industrial building. 

21  tǊƻƧŜŎǘΩ !ǊŜŀ ƻŦ LƴŦƭǳŜƴŎŜ 
considered as part of the ESIA 

o Ecological Parameters: Based on identified sensitivity during desk-based review and previous 
experiences, the study area for ecological assessment was demarcated as, 

o Core Area: Boundary of the project, and  

o Buffer Area: 10 km radius from the project boundary. 

 
3 1KLD= 1 m3/day 
4 1MLD=1000 m3/day 
5 Rahmani, A.R., Islam, M.Z. and Kasambe, R.M. (2016) Important Bird and Biodiversity Areas in India: Priority Sites for Conservation (Revised and updated). 
Bombay Natural History Society, Indian Bird Conservation Network, Royal Society for the Protection of Birds and BirdLife International (U.K.). Pp. 1992 + xii 
6 https://vai.bmtpc.org/ 
7 https://theprint.in/india/gujarat-flood-like-situation-in-rajkot-after-heavy-rainfall/1035648/ 
 
8 https://timesofindia.indiatimes.com/city/rajkot/rajkot-city-grapples-with-heavy-floods/articleshow/86189860.cms 

https://vai.bmtpc.org/
https://theprint.in/india/gujarat-flood-like-situation-in-rajkot-after-heavy-rainfall/1035648/
https://timesofindia.indiatimes.com/city/rajkot/rajkot-city-grapples-with-heavy-floods/articleshow/86189860.cms
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Sr. No. Components Description 

o Environmental Parameters: The area of up to 10 km radius from the Project boundary has been 
demarcated as study area or Area of Influence for the Project by considering the extent of project 
impact in terms of air quality, noise, water resources, human settlement, location of the access roads 
besides considering the actual land area which will be used for the facilities. For the purpose of 
environmental baseline assessment,  

o core (0 ς 2km from project site) and  

o buffer zones (beyond 2km ς 10km of project site).  
o Social and Cultural: The study area for the social assessment comprises of the area identified for the 

Project as well as villages which might be impacted directly or indirectly by the Project. The key terms 
used for sub-categorization of the study area are: 

o Core zone - The core zone is defined as the radius extending from the Project footprint area which 

would have majority of the impacts (during mobilization, construction, operation and 

decommissioning phase). The core zone area for the study is project footprint area i.e. WtE Plant, 

Water Pipeline and Transmission Line and adjacent area within 500 m radius.  

o Buffer Zone - An AoI of 10 km radius from the location of WTE Plant, transmission line and the 

water pipeline  is considered for socioeconomic consultations to determine perceived impacts 

due to the Project including employment opportunities, loss of livelihood and increased vehicular 

activity in remote areas. 

Study area: Project footprint = Core zone (500 meters) + buffer zone (10 km). Figure 5-26 provide the 

illustration of the study area. 

Source: GWRPL & Site visits undertaken 

Figure 2-1 Process Flow 

 

Source: GWRPL Project Parameter Booklet, Abellon 

2.1.1  Proposed Use of Industrial Waste  

Type of industrial waste identified to be handled in the plant is as below.  
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S.No Type of Industry Waste Name 

1 Paper Pulp & Paper Waste 

2 Textiles Silk Waste/ Fiber Waste 

3 Automobiles Oily Rags, Cotton rags 

4 Pharmaceuticals Date expired goods 

5 Off specifications goods 

6 Spent Carbon 

7 Process Wastes and residues 

8 Heavy Engineering Used Oil 

9 Waste residues containing Oil 

Source: GWRPL 

Industrial waste from only the above type of industries will be handled after proper screening. Screening of the waste will be 
undertaken prior to approval for use /incineration of the waste within the Plant. Screening of waste will include the following: 

¶ Check & confirm the industry type  

¶ Obtain waste categorization report from the industry  

¶ Conduct test to identify and confirm hazardous content in the waste  

¶ Assess suitability of incineration of the waste within the Plant including disposal mechanism of the hazardous ash  

¶ Identify need for any additional Air Pollution Control Device due to incineration of any such waste, also identify need for 
any additional waste handling and storage requirement.  

¶ All the applicable permits required for incineration of the identified waste including amendment in the existing legal 
permits, if required, will be obtained. All the conditions in the legal permits will be complied with 

Ash generated from the plant will be examined for hazardous content. If found hazardous, to be disposed of as per the provisions 
of Hazardous and Other Wastes (Management and Transboundary Movement) Rules, 2016, as amended.   

2.2 Project Location & Site Setting 

The 14.90 MW under construction waste to energy plant is located at Nakrawadi village in Rajkot tehsil and district, Gujarat. The 
project is situated on the outskirts of Rajkot city and is surrounded by waste land, patches of agriculture, fallow land and 
settlements in a 500-meter radius of the project boundary. The RMC municipal solid waste landfill is located adjacent to the 
project site towards west direction. The project has obtained the land for the WTE plant on a lease for a period of 25 years from 
Rajkot Municipal Corporation. Further, the allocated land for the WTE plant is under the ownership of Rajkot Municipal 
Corporation.  

The project is accessible through Kuvada village road which connects to Rajkot Ahmedabad Highway at an aerial distance of ~ 
4km. Nearest airport to the WTE plant is Rajkot airport located at ~ 11 km from the WTE plant towards south direction and 
nearest commercial railway station is Rajkot railway station located at ~ 9 km towards south direction. 

Rampara Wildlife Sanctuary is the nearest Protected Area (PA) and situated about 18 km away from the project location in North-
Northeast direction. The Aji dam is located 7.5 km away from site towards west direction. The Aji river flows approximately at 11 
km from the site towards in the west direction.  

The 70 MLD RMC STP is located at ~ 9.84 km (aerial distance) from the WTE plant towards north west direction. Additionally, 
GETCO 66kV substation is located at ~ 6.65 km (aerial distance) from the WTE plant towards north west direction. Rajkot city is 
located approximately at 7 km (aerial distance) towards south direction and the nearest settlement to the project site is Pipaliya 
village which is located at 1.7 km (aerial distance) towards north east direction. There are no hospitals and schools in the near 
vicinity to the project location. 
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Figure 2-2 Project Location Map 

Source: Google Earth Imagery 

2.3 Project Planning & Strategy  

2.3.1 Waste Quantity  

At present, Rajkot city is approximately producing 725 TPD of fresh municipal waste. As reported by the official of RMC, the waste 

generation of the city is increasing at a rate of 25% per year. Thus, the waste generation in 2024 will be approx. 900 TPD and 

1,130 TPD in 20259.  

2.3.2 Waste Characteristics    

To understand the waste categorization of the area, the samples of waste were collected from 2 garbage stations (KSD Station and 

Raiya Garbage station) each of capacity  350 TPD and from the legacy waste present at the Rajkot waste dumping area. Total 198 

tests were performed on the samples collected between 3rd to 8th September 2022. This included qualitative tests like bulk 

density, moisture, ash, GCV along with quantitative sieve analysis for 8 inch, 4-8 inch, 2-4 inch and below 2 inch size. Waste 

characterization for the fresh waste (sampled from the two garbage stations) and legacy waste10 (sampled from Rajkot Waste 

dumping area) for Rajkot has been presented in Figure 2-3. The Municipal Solid waste collected from these 2 locations majorly 

comprised of Food (9%), Plastic (21%) and green waste i.e., landscaping waste (36%). Other materials like Paper (11%), Coconut 

(3%), Rubber (2%) and Glass (4%) also contributes to the collection.  

 
9 The estimation of waste generation is based on the information provided by the official of Rajkot Municipal Corporation. However, it is important to note that 
this information may subject to changes due to several factors such as population and urbanization, economic development and consumption patterns, lifestyle 
and culture, Industrial and commercial activities, etc. 
10 Legacy waste refers to accumulated waste that has not been properly managed or treated over a long period of time 
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Figure 2-3 Waste characterization for Fresh waste as well as legacy waste for Rajkot 

 

Source: GWRPL, Abellon 

Waste categorization was also undertaken separately by Abellon for the two-transfer station to assess the moisture content ash 

%, Gross Calorific Value (GCV), Heating value etc, details have been presented in Table 2-2. The waste samples collected from KSD 

Garbage station were recorded to have 50% moisture, whereas waste collected from Raiya Garbage station had 44% moisture. 

The percentage of dry ash was recorded more in Raiya Garbage Station (21%) in comparison to KSD Garbage Station (20%). This 

resulted in higher GCV value of dry waste at KSD Garbage Station (4689 kcal/kg). The Low heating value  (LHV) value of wet waste 

is 2079kcal/kg and 2120 kcal/kg for KSD and Raiya Garbage Station respectively.   

Table 2-2  Transfer Station specific waste characterization 

 Weighted Average values Derived Composition 

Rajkot Transfer Station  Moisture 

(%) 

Ashdry (%) GCVdry  

(kcal/kg) 

GCVwet 

(kcal/kg) 

LHVwet  

(kcal/kg) 

Organic 

matter (%) 

Moisture (%) Ash + Inert (%) 

KSD Garbage Station 50% 20% 4689 2486 2079 41% 50% 10% 

Raiya Garbage Station 44% 21% 4430 2500 2120 42% 44% 14%% 

Average 47% 20% 4560 2493 2099 41% 47% 12% 

Source: GWRPL Project Parameter Booklet, Abellon 

2.4 Waste Collection and Transportation 

2.4.1 Door to door waste collection  

For Phase 1, i.e., WTE plant of capacity 7.5MW, 83.33% of the total waste (500 TPD of the total 600 TPD) for the Project is 
proposed to be from the door-to-door collected waste or the fresh waste. For project operational in full capacity i.e. 14.9 MW 
(Phase 1 & Phase 2), 73% of the total waste (730TPD of the total requirement of 1000TPD) is proposed to be from the door-to-
door collected waste or the fresh waste. The process adopted by Rajkot Municipal Corporation (RMC) for door to door waste 
collection involves following steps: 

1. Segregation: Waste generated by households is segregated into different categories like biodegradable (organic) waste, 
recyclable waste, and non-recyclable waste. This step is not universally followed by all households; however, some 
households has adopted the practice of segregation of waste at the household level. 

RDF
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9%
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11%

3%
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2. Collection Schedule: RMC has set a collection schedule for each area or locality of the Rajkot city. The schedule specifies 
the time for waste collection from the area/ locality. 

3. Collection Staff: Waste collection staff, often known as waste collectors or sanitation worker, are responsible for going 
from house to house to collect waste. They may be employed by the municipality or contracted through private 
companies. 

4. Collection Process: Waste collectors go to each household during the designated collection hours and collect the waste. 
They use trolleys, bins, or sacks to collect and transport the waste from individual houses to the collection vehicle. 

5. Collection Vehicles: Dedicated waste collection vehicles, such as compartmentalized mini trucks, are deployed to collect 
segregated dry and wet waste from door to door.  

6. Collection Centers: The door-to-door collected waste through mini-trucks is dumped at collection centers from where 
the collected waste will be loaded in compactors or big trucks to transport it to the Waste to Energy project site. 

During the door-to-door collection process, the collection staffs collect the recyclable waste from the household produced waste. 
After the collection, the recyclable waste is then sold by the collection staff at the Material Recovery Facility (MRF) owned by the 
Rajkot Municipal Corporation (RMC). The MRF serves as a centralized facility where recyclable materials are sorted, processed, 
and prepared for further recycling or sale to recycling industries. 

Currently, the collected waste is loaded in compactors or big trucks to transport from collection centres to the landfill. After the 
dumping of freshly collected waste at the landfill, ragpickers further collect recyclable waste from the dumped waste. The process 
of collection of recyclable waste by ragpickers from freshly dumped waste at the landfill is an informal process. 

2.4.2 Legacy waste11 bio-mining and transportation   

The total waste requirement for the project to run at its full capacity is 1000 TPD and at present the Rajkot city is producing ~730 
TPD. As reported by the official of RMC, the waste generation of the city is increasing at a rate of 25% per year. Thus, the waste 
generation in 2024 will be approx. 900 TPD and 1,130 TPD in 2025. Therefore, to fulfil the requirement of waste for the project, 
ǘƘŜ tǊƻƧŜŎǘ ƴŜŜŘ ǘƻ ŀŎǉǳƛǊŜ ǿŀǎǘŜ ŦǊƻƳ ǘƘŜ ƭŜƎŀŎȅ ǿŀǎǘŜ ƳƛƴƛƴƎ ŀǘ ǘƘŜ wŀƧƪƻǘΩǎ ƭŀƴŘŦƛƭƭ ǳƴǘƛƭ нлнрΦ 

100 TPD (Phase 1) and 170 TPD (Phase 2) of legacy waste will be collected, processed, and transported from the Rajkot Landfill. 
Process to be adopted by the Project for collection, processing and transportation includes: 

1. Identification and Assessment: Abellon (at the group level) in collaboration with Rajkot Municipal Corporation (RMC) has 
ƛŘŜƴǘƛŦƛŜŘ wŀƧƪƻǘ ŎƛǘȅΩǎ ǿŀǎǘŜ ƭŀƴŘŦƛƭƭ ǎƛǘŜ ǿƘŜǊŜ ƭŜƎŀŎȅ ǿŀǎǘŜ ƛǎ ŀƭǊŜŀŘȅ ōŜŜƴ ŀŎŎǳƳǳƭŀǘŜŘ ŀƴŘ Ŏŀƴ ōŜ ǳǎŜŘ ŀǎ ŀ ǎƛǘŜ ǘƻ 
mine the legacy waste. 

2. Collection and Segregation: Biomining operations at the Rajkot Municipal Solid Waste (MSW) landfill site are overseen by 
a third-party contractor named M/s Jay Vachharaj Roadways & Earth Movers (JVREM), who has been duly appointed by 
the Rajkot Municipal Corporation. The bio mined waste is segregated into different categories, such as organic waste, 
recyclables, and non-recyclables. This segregation helps in optimizing the waste-to-energy conversion process and 
maximizing resource recovery  

3. Temporary storage: Segregated legacy waste will be temporarily stored at designated facilities inside the legacy waste 
site. 

4. Transportation: The segregated waste will then be transported from the legacy waste site to the Project. This 
transportation will typically be done using specialized waste transport vehicles, such as trucks or trailers provided by 
JVREM.  

JVREM has a direct contract with Rajkot Municipal Corporation to undertake the bio-mining of 3.0 Lacs MT/year of Legacy Waste, 
who operates autonomously (without any involvement of the Abellon Group or the GWRPL), duly appointed by the Rajkot 
Municipal Corporation (RMC) without any involvement of the Abellon Group or the GWRPL. The contractor is responsible for the 
excavation and extraction of the legacy waste from the landfill site. 

Most of the Urban Local Bodies (ULBs) are currently in the process of awarding contracts to facilitate the bio-mining of legacy 
waste, in compliance with the directives issued by the National Green Tribunal (NGT) for the quick clearance of legacy waste 
present at the waste dumping grounds and these biomining contracts are being issued directly by the ULBs and the contractors 

 
11 Legacy waste refers to accumulated waste that has not been properly managed or treated over a long period of time 
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operates autonomously (without any involvement of the Abellon Group or the GWRPL), duly appointed by the Rajkot Municipal 
Corporation (RMC) .  

GWRPL is evaluating and engaging with these bio-mining contracting parties for good quality and commercially attractive terms.  
GWRPL will not engage any exclusive, binding or long-term contractual arrangements with any of the participating parties for 
supply of RDF or legacy waste. GWRPL will have a formalized non-binding agreement. The salient terms of which are as follows: 

¶ The contractor at their own expense, to deliver the requisite agreed RDF quantity to the location specified GWRPL. 

¶ Given that the contractor is focused on the scientific disposal of RDF, which constitutes part of their responsibilities to the 
ULBs and for which they are entitled to tipping fees from the ULBs, the disposal of RDF by GWRPL serves as the consideration 
for the contractor. 

¶ The supply arrangement is non-exclusive, affording the contractor the freedom to supply to other entities. Similarly, GWRPL is 
under no obligation to exclusively procure RDF from these contractors. Abellon retain the flexibility to source RDF from other 
suppliers if such sourcing aligns with GWRPL commercial and operational requirements with qualitative considerations. 

¶ The agreement's term is one year, subject to automatic renewal on an annual basis unless terminated by mutual agreement 
of the parties. 

 
In addition, Abellon is also in advance discussions to source RDF from the below mentioned locations (in future) for their facilities. 
 

Future sources of Legacy Waste in the state of Gujarat: 

Name of the city In Lakhs MT 

Ahmedabad 70.00 MT 

Baroda 10.00 MT 

Surat 25.00 MT 

Rajkot 15.00  MT 

Jamnagar 1.00 MT 

Bhavnagar 5.00 MT 

Junagadh 0.6 MT 

Gandhinagar 1.00 MT 

100 ULB(1) 25.00 MT 

Total Legacy Waste  152.60 MT 

 

Further, the state of Gujarat  is also in the process to enter into agreements with third party contractors for legacy waste Bio 
Mining at the below mentioned sites with the Quantity mentioned which will further add to the supply chain of RDF within the 
close vicinity of GWRPL: 

¶ Vadodara: 5,00,000 MT 

¶ Surendra Nagar:  2,00,000 MT 

¶ Rajkot : 6,50,000 MT 

As per information provided by the project representative, the project will procure biomining waste from contractors, who will 
form an integral part of the Project's supply chain but not as an associated facility. Further, the following information is considered 
while stating that the biomining activity is not associated facility for the Project: 

¶ The initiation and continuation of bio-mining operations are not contingent upon the existence of implementation of the 
Project. Bio-mining is an independent activity undertaken by a third-party contractor and is not initiated or driven by the 
Project. It is an ongoing proceǎǎ ŀƛƳŜŘ ŀǘ ŀŘŘǊŜǎǎƛƴƎ ǘƘŜ ƭŜƎŀŎȅ ǿŀǎǘŜ ŀǘ ǘƘŜ ƭŀƴŘŦƛƭƭ ǎƛǘŜ ƛǊǊŜǎǇŜŎǘƛǾŜ ƻŦ ǘƘŜ tǊƻƧŜŎǘΩǎ ǇǊŜǎŜƴŎŜ. 

¶ The bio-mining contract between the appointed contractor and Municipality of Urban Local body, does not obligate the 
contractor to supply of bio-mine waste exclusively to the Project. The contractor retains the independence to sell the waste 
or other derived materials to entities other than the Project. There is no contractual binding that mandates the exclusive 
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supply of the bio-mine waste to the Project, however they are liable to dispose RDF as per prescribed Rules and Regulations 
i.e. supplying them to Waste to Energy, Cement units. 

¶ The bio-mining contract is distinct from the Project concession and contract. Bio-mining operations, including the contractual 
agreements with the biomining contractor, may have commenced prior to, concurrently with, or subsequent to the project 
concession and contract. These are separate and independent contractual relationships. 

¶ The project concession agreement does not obligate the Project to take a specific portion of waste from the bio-mining 
activity. The Project operates independently and has the discretion to determine its waste sourcing strategy, including 
whether or not to procure waste from the bio-mining activity. There is no contractual binding that mandates the project to 
take a specific amount of waste from bio-mining. 

¶ The Project is free to exercise its discretion in deciding whether to procure bio-mined waste. There is no contractual 
obligation that compels the Project to accept or utilize waste derived from the bio-mining process. The Project retains the 
flexibility to make waste procurement decisions based on its operational requirements and objectives. 

2.5 Waste Handling and Treatment Process  
For Phase 1, GWRPL will receive 500 TPD MSW directly from Rajkot Transfer stations (collected from households) which are 
proposed to be transported through trucks and tippers owned by RMC at the WTE plant on daily basis. Nearly 50 trucks and 
tippers are anticipated to arrive at the plant with MSW. The remaining 100 TPD waste will be sourced from Rajkot MSW landfill 
where biomining activity will be carried out by third party contractors. The Rajkot Landfill is present adjacent to the project site.  

Project when 100% operational will receive 730 TPD MSW directly from Rajkot Transfer stations (collected from households), i.e. 
additional 230TPD which will be transported through trucks and tippers owned by RMC on daily basis. Nearly 20 additional trucks 
and tippers (i.e. total 70) are anticipated to arrive at the Plant with MSW. The additional 170 TPD waste will be sourced from 
Rajkot MSW landfill where biomining activity will be carried out by a third party contractors.  

Each truck carrying the municipal solid waste (MSW) will be visually inspected before going to a weighbridge. MSW vehicle 
containing high percentage of unwanted materials, will not be accepted in the plant and returned post communication with the 
municipality. After visual inspection and weighment, the municipal solid waste will be unloaded at the unloading bay in the pre-
processing bunker of capacity 590Ton from where it will be fed into the pre-processing zone. At the pre-processing zone, splitters, 
shredders, star screen and metal removing equipment are proposed to be installed to:  

¶ Removal unwanted particles size from MSW and size reduction of RDF & Remove big size stones as much as possible 

¶ Remove metal (mostly Fe) to the extent possible 

¶ Remove content like glass bottles, big tin and other large size cubes to the extent possible 

Processing of all incoming waste will be undertaken as fast as possible to minimize waiting time of vehicles bringing material to 
Plant.  

The rejected waste/ inert waste generated at the preprocessing unit will be transferred back into RMC trucks which will dispose 
the inert waste at Rajkot MSW landfill. Large pieces of glass (empty bottles) and metal will be collected and stored within the plant 
and further will be disposed of through local scrap vendors.  

Post preprocessing of waste, it will then be transferred at the boiler bunker proposed to be constructed to store prepared fuel for 
boiler. Bunker of capacity (~1500 Ton) will be built to accommodate approximately waste requirement of 2+ days of prepared RDF 
to ensure round the clock availability of the fuel for the two boilers.  

Boiler is proposed to be fed with RDF όŀƭǎƻ ǘŜǊƳŜŘ ŀǎ άŦǳŜƭέύ with the help of fuel feeding system. The WTE plant at GWRPL is 
equipped with two boilers of  capacity of 40 TPH (Tons per Hour) each with steam pressure and temperature of 42 kg/cm2(g) and 
410+-100C and a stack height of 50 meters and stack diameter of 2.1 m. Fuel is proposed to enter the boiler at an elevated height 
of 5.5 m above travelling grate which will help in partial combustion of about 40% in suspension and remaining combustion will 
take place on grate12. As proposed, the incineration process will take place in Boiler itself. Combustion of  Fuel or RDF is proposed 
to be undertaken at a temperature more than 900°C. A special radiation zone without heat recovery is provided in the boiler after 
the last injection point of secondary air into furnace. As the air goes higher, the temperature of the boiler will decreases, however 
it will still remain at 850 oC at least for about two seconds. This higher temperature will help in achieving complete combustion 

 
12 The primary air required for combustion is proposed to be drew from boiler bunker area and preprocessing zone. 



Environment & Social Impact Assessment for 14.9MW Waste to Energy Plant at Rajkot, Gujarat 

The report is intended solely for the information and internal use of AC9[ ŀƴŘ ƛǘǎ {t±Ωǎ and should not be used or relied upon by any other person or entity. 
18 

 

and ensure destruction of harmful emission before flue gas enters heat recovery area. A rapid cooling zone (400oC to 200oC) is 
provided for the flue gas post combustion to avoid formation of carcinogenic compounds. 

A comprehensive flue gas cleaning system is proposed to be installed after boiler exhaust to control emissions. The flue gas 
cleaning system will include Dry ESP, Activated Carbon Injection System and Bag Filters to control emission in the atmosphere as 
per EU Norms 2010.   

2.6 Project Components 
Project site overview with Layout plan and area details (refer Table 2-3)  of the Project are presented below in Figure 2-4.  

Table 2-3  Area Details  

Component Area in Sqm 

Mist Cooling Area 3435 

Admin cum Panel Room area 693 

Turbine Area 290 

Switchyard 712 

Boiler and FGCS Area 2260 

Main Bunker 620 

Pre-Processing Unit 1584 

Workers Toilet 77.5 

Worker Entrance (Including toilets and security 

Cabin) 

78 

Football Ground 6204 

Visitor Entry including security cabin and medical 

room 

71 

Vehicle Parking area (Four and Two Wheeler) 455 

Cafeteria Kitchen and Toilets 166 

Total Area 60702 sqm 

Source: GWRPL Project Parameter Booklet, Abellon 
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Figure 2-4 Project Site Overview & Layout  

 

 

Source: GWRPL, Abellon 



Environment & Social Impact Assessment for 14.9MW Waste to Energy Plant at Rajkot, Gujarat 

The report is intended solely for the information and internal use of !/9[ ŀƴŘ ƛǘǎ {t±Ωǎ and should not be used or relied upon by any other person or entity. 
20 

 

2.6.1 Weighbridge  

A Weighbridge will be setup at the truck/vehicle entrance of the project and will be used to weigh trucks loaded with waste as 
well as empty trucks. 

2.6.2 Pre-processing 

Pre-processing is a PLC based control system with operating station in which operator controls and monitors the operation of 
splitters, shredders, star screens and belt conveyors. The entire system has auto start/stop for all the equipment and can be 
operated by the operator sitting in the operation station with a processing capacity of 60TPH. Only 4-5 personnel are required to 
be present within the area to overlook the overall processing.  

Pre-processing will include:  

Waste segregation: Waste from the receiving area will be fed into splitter machine through grabbers. The splitter will segregate 
the in-feed material in 3 streams: 

¶ 3D cubical heavy parts (size >80mm, rejected) 

¶ 2D long material (size >80 mm) 

¶ Fine/ under size material (size < 80 mm) 

Waste shredding: The oversized material from the splitter will be passed through a single shaft shredder.   

Waste screening: The fine material of size < 80 mm from both splitter and shredder will then be passed through star screen unit 
for the segregation of the material. The screened material will mostly be inert and of the size of <20 mm and is considered as 
reject. Process flow diagram for pre-processing is as presented Figure 2-5 below. 

Figure 2-5 Process Flow Diagram for Pre-Processing  

 

 
Rajkot WTE plant is proposed to be equipped with two (2) boilers; hence the Plant will have two separate pre-processing areas 
and equipment for the boilers. 

2.6.3 Fuel Feeding System  

The fuel feeding system consists of feeders for both primary fuel (RDF) and auxiliary fuel (biomass). The Project will have two 
separate boilers with common steam turbine.  

Fuel feeding system will consist of the following components:  

¶ Boiler bunker along with storage of auxiliary fuel: The boiler bunker will have a partition to store auxiliary fuel (Biomass 
Pellets/briquettes, saw dust, wood chips). Separate unloading access point will be provided to the auxiliary fuel area of 
capacity 350 ton. The auxiliary fuel (Biomass pellets) will be used to ignite boiler and achieve target furnace temperature. 
Fuel will be fed in the boiler only after achieving the target temperature.  

¶ Orange Peel Grab Crane: orange peel grab will be provided to lift the required quantity of boiler fuel from bunker and 
deliver the same on fuel pushing mechanism and to tumble stored Boiler Fuel (RDF) in bunker to achieve better 
homogeneity.   

¶ Fuel Pushing Mechanism (FPM) & Fuel feeding chute system: 2 fuel pushing mechanism per boiler will be available to 
supply fuel to the boiler. Each FPM will be connected to hydraulic push with a vibro feeder to increase the better waste 
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flowability. Four Fuel feeding chutes will be provided per boiler. Inlet for each feeding chute will be inside boiler area. The 
portion present within the boiler will be made of stainless steel material, and will be water jacketed.  

2.6.4 Boiler  

Boiler of output 40 TPH has been installed to convert water to steam. Technical specification of boiler is as presented in Table 
below.  

Table 2-4  Boiler Specification 

Design Parameters Unit Value                    

No. of Boiler 2 Two 

Boiler output ς Maximum Continuous Rating TPH 40 

Boiler type  Single-drum, Water tube natural circulation, Top supported 

Installation  Indoor, Field erected 

Steam Pressure at Super heater outlet Kg/cm2(g) 42 

Steam temperature at Super heater outlet oC 410±10 

Feed water temperature inlet to economizer oC 130 

Feed water temperature inlet of Deaerator oC 35 

Fuel Feeding Capacity TPH Required 16 (can feed up to 20) 

Fuel Required quantity  Kg/Hr 16.168 

Type of firing  Travelling Grate (Air cooled) with Pneumatic Spreader 

RDF Fluff  Top size not to exceed 100 mm in length for a Micro Cross Section of 2.0 
mm2 

Source: GWRPL Project Parameter Booklet, Abellon 

2.6.5 Power Generation & Evacuation 

Boiler will generate superheated steam which will expand in steam turbine which in turns rotates alternator and generated 
electricity will be evacuated through 66KV transmission line at GETCO substation. Steam turbine is proposed to be equipped with 
condenser with cooling water circulation. Process of generation of electricity from turbo-generator is as described below. 

2.6.5.1 Steam Turbine  

Turbo-generators convert the thermal energy of steam into mechanical work (Turbine) & then convert the mechanical energy to 
the electricity (Alternator). Depending upon the size of the machine and operating parameters, the alternator can be either 
directly coupled with the turbine or mechanically connected through a gear box in between; latter is mostly in case of smaller 
capacity machines such as the ones for WTE projects. This coupling is connected through reduction gearbox and is of 
pinbush/shear pinbush type. 

High pressure steam is admitted into the turbine and then expanded in fixed and moving nozzles depending upon the turbine 
configuration. During the process of expansion, the nozzles/blades thermal energy is converted into mechanical work. Low 
pressure steam at the end of the expansion can be either extracted for processes and/or preheating of feed water for improving 
the overall thermodynamic efficiency of the plant or condensed directly at lowest possible pressure (related to the absolute 
atmospheric pressure) for generating maximum power from the available steam. Steam is required in the WTE plant for the HP-
heater as well as feed water de-aerator& SCAPH. This steam can be extracted from the turbine under different modes. 

Table 2-5  Turbine Technical Specification 

Description Value 

Type Multistage, impulse/reaction, nozzle governed bleed cum condensing 
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Description Value 

Casing split Horizontal 

Rotor type Solidly forged & machined rotor with integral disks 

No of Stage 16 

Shaft seal Labyrinth 

No. of governing valves Three(Inlet) 

Bearing support Double pedestal 

Rated power 15,000 KW 

Power Generation Capacity (MW) 14.9 

Generation Voltage (kV) 11 

Frequency (Hz) 50±5% 

Source: GWRPL Project Parameter Booklet, Abellon 

2.6.5.2 Power Evacuation  

GWRPL will setup a switchyard within the project premises, where the Power Transformer (16 MVA, 66/11 KV) will be used to step 
up voltage from 11 KV to 66 KV. 66 KV power from the switchyard will be further evacuated to Gauridad 66 KV Substation through 
transmission line. Refer Section 2.6.5.3 for details on transmission line.  

Figure 2-6 Power Flow Diagram 

 

Source: GWRPL Project Parameter Booklet, Abellon 

Project will also use the 16.3% of the generated power within the premises for various project components. The Auxiliary power  
transformer will step down the voltage from 11KV to 433 Volt  and further distributes power through the panels to be used in 
various locations within the WtE Plant.  

Project is also going to setup a solar power plant of capacity of 175KW near the truck entrance area, generating the effect of solar 
tunnel. The power generated from the panels will be used with the project premises. Location and capacity of the solar tunnel has 
been presented in Figure 2-7 below. 
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Figure 2-7 Solar Tunnel Location & Capacity 

 
Source: GWRPL, Abellon 

2.6.5.3 Transmission Line  

The total length of the 66 kV transmission line is 11.8 kilometres out of which 8.9 km is overhead and 2.9 km is underground. The 
details of the transmission line are provided below: 

Table 2-6  Details of the overhead and underground transmission line 

Type of transmission line Details 

Overhead Transmission Line ¶ Total length: 8.648 KM  

¶ Total of 48 towers (46 Towers +2 H frame DP) with 66 KV D/C tower with ACSR Dog conductor.  

¶ The Overhead Transmission line will be crossing the IOCL pipe line and a 400 KV D/C transmission line 

Underground Transmission 

Line 

¶ Total Length of 2.938 km  

¶ Underground line length from GWRPL substation to Tower no 1 is 1.735 Km. 

¶ Underground line length across the railway line is 0.19 Km. 
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Type of transmission line Details 

¶ Underground line length from Tower no 48 to Gauridad Substation is 1.065 Km 

 

The transmission line is not associated facilities13 as per the IFC PS, 2012, because it is part of the project and funded by the 
Project. It is not a separate facility that relies on the project or provide essential goods or services to the project. Therefore, 
Transmission line do not fall under the scope of the definition of associated facilities. 

Figure 2-8 Transmission Line Route 

 

Source: Project Parameter Booklet, GWRPL 

2.6.6 Mist Cooling Water System  

Cooling  system is required for cooling of hot condensate, coming from turbine, oil cooler of turbine, air cooler of generator, feed 
pump gland cooling and steam samplers. To cool about 60 TPH of condensate and to meet total cooling requirement, circulation 
of about 4200 m3 of water with inlet temperature of about 400 C will be done in condenser unit.   

Mist cooling system (MCS) ensures an approach of reduction in 3 ɘC to WBT (wet bulb temperature) with a temperature drop of 
8 ɘC. i.e., from 40  ɘC to 32  ɘC. 

 
13 !ǎ ǇŜǊ ǘƘŜ LƴǘŜǊƴŀǘƛƻƴŀƭ CƛƴŀƴŎŜ /ƻǊǇƻǊŀǘƛƻƴΩǎ όLC/ύ ǇŜǊŦƻǊƳŀƴŎŜ ǎǘŀƴŘŀǊŘ όt{ύΣ ŀǎǎƻŎƛŀǘŜŘ ŦŀŎƛƭƛǘƛŜǎ ŀǊŜ ŘŜŦƛƴŜŘ ŀǎ ŦŀŎƛƭƛǘƛes that are not funded as part of the 
project   and that would not have been constructed or expanded if the project did not exist and without which the project would not be viable.   
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2.7 Air Pollution Control Devices 
Air pollution control devices proposed to be installed are as presented in subsequent sections. 

2.7.1.1 Stack Height 

The flue gas will be released through stack at a height of 50 m in compliance to CPCB guidelines (national requirements) as well as 
requirements of IFC EHS guidelines. However stack height as mentioned in consent to establish obtained from GPCB dated is 60 
m. Project is advised to discuss the same with GPCB and make necessary updates in the CTE.  

As per the Environment (Protection) Amendment Rules, 2023, published on 16th May 202314, for boilers, minimum stack height (in 
meter) shall be as per the formula,  

o H=14Q0.3 (where Q is SO2 emission rate in kg/hr); or  
o H=74Q0.27 (where Q is PM emission rate in tonne/hr), whichever is more.  

However, in no case the stack height shall be less than 11 m for boilers of < 2 ton/hour steam generation capacity and 30 m for 
boilers of higher steam generation capacity.  

GWRPL will be setting up two boilers with 40TPH steam generation capacity and will be using waste as primary fuel for the boiler, 
Stack height as calculated as per the above-mentioned formula should be 48.75m. GWRPL is developing a stack height of 50m for 
each boiler.   

Table 2-7  Stack height calculation as per The Environment Protection Rule-1986 

Particulars Units Value Remark / Formula 

Fuel Feeding Rate (F) Kg/hr 16000 -- 

Sulphur Content in Fuel (S) % 0.20 -- 

Emission Rate of SO2 (Q) Kg/hr 64 Q = (F*S%*2)/ 100 

Stack Height (H) metre 48.75 H = 14*(Q^0.3) 

Stack Design for both the boilers 

¶ Top Part of Stack The Height of the Top Part of the Chimney will be 14.50 meters  

¶ Bottom Part of Chimney: The Height of the Bottom Part of the Chimney is proposed to be 22.70 meters  
The Bottom part of chimney will start at elevation of 12.80 meters. So, total height of the chimney will be 50 meters from the 
Ground Level at the plant.  

 
As per the IFC EHS15 guidelines the stack height should be as per the following formula: 

Hg= H+1.5L,  

H is the height of the nearby structures above the base of the stack (stack is set on ground level)  

Where L is the lesser dimension, height (h) or width (w) of nearby structure, wherein nearby structures are structures within or 

touching a radius of 5L, but less than 800 m (in this case, during construction phase (scenario-1) nearest residential structure16 is 

present at a distance of ~530m from GWRPL plant in north east direction, however post completion of construction of the project 

(scenario-2) nearest structure present will be the admin building present adjacent to the stack with a height of 14 m and width of 

23 m approx.) 

Scenario 1: Hg is calculated as ~19.2 m (considering H= 5.5m, L= 9.15m) 

Scenario 2: Hg is calculated to be ~35 m (considering H= 14m, L= 14m).  

Since the stack height will be 50 m which is higher than the minimum stack height requirement for the project, therefore the stack 

height of the boilers is compliant to IFC EHS guidelines as well. 

 
14 https://cpcb.nic.in/displaypdf.php?id=SW5kdXN0cnktU3BlY2lmaWMtU3RhbmRhcmRzL0VmZmx1ZW50LzQ1OS0xLnBkZg== 
15 Air Emissions and Ambient Air Quality (Environmental, Health & Safety Guidelines: General EHS Guidelines: Environmental)) 
16 This is a standalone residential structure in the midst of the agricultural fields 

https://www.ifc.org/wps/wcm/connect/4e01e089-ad1a-4986-b955-e19e1f305ff0/1-1%2BAir%2BEmissions%2Band%2BAmbient%2BAir%2BQuality.pdf?MOD=AJPERES&CVID=nPtgvbS
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2.7.1.2 Flue Gas Cleaning Mechanism 

D²wt[Ωǎ ŦƭǳŜ Ǝŀǎ ŎƭŜŀƴƛƴƎ ǎȅǎǘŜƳ Ƙŀǎ ōŜŜƴ ŘŜǎƛƎƴŜŘ ǘƻ ŎƻƴǘǊƻƭ ŜƳƛǎǎƛƻƴ ƻŦ ŘƛƻȄƛƴΣ ŦǳǊŀƴ ŀƴŘ ƘŜŀǾȅ ƳŜǘŀƭǎ ƛΦŜΦΣ {Ŏ ό{ŎŀƴŘƛǳƳύΣ As 
(Arsenic), Pb (Lead), Co (Cobalt), Cr (Chromium), Cu (Copper), Mn (Manganese), Ni (Nickel) and V (Vanadium), acidic gases like HCl 
(Hydro-Chloric Acid), SOx (Sulfur Oxides), NOx (Nitrogen Oxides) and suspended particulate matter (SPM). 

The dust extraction system will be equipped with bag filters and Electrostatic Precipitator (ESP). The bag filters will enhance the 
acid removal process by forming cake and also minimize SPM emission. Air will be purged on the Deferential Pressure (DP) basis 
within the bag house system. The bag house system will be designed in a way that whenever there is increase in differential 
pressure to certain limit, the air is purged automatically. The ESP helps in controlling emission of particle size of less than 100 
micron and enhance efficiency of hydrated lime and activated carbon powder used in Dry Sorbent Injection System (DSIS)17. As per 
documents shared by GWRPL, there will be two units of flue gas cleaning trains (one train per boiler) within the dust extraction 
system where one train of flue gas cleaning system will comprise of an ESP, Injection of Activated Carbon, reaction tower, DSIS 
and bag filter. Figure 2-9 below for details. 

Figure 2-9 Flue Gas Circuit 

 

 
Technical details and design parameters for ESP, Activated Carbon Injection, Acid Control Reactor Tower, Dry Sorbent Injection 
(DSI) system, Filter bag house have been added as Appendix 3 

2.7.1.3 Dioxin and Furan Control Mechanism 

Dioxins and furans are typically formed in a temperature zone of 200-400oC and are minimized/destroyed in a temperature zone 
of 800-900oC. Therefore, the boiler system will be designed to help in achieving complete combustion and ensuring destruction of 
harmful emissions before flue gas enters heat recovery area. Factors promoting formation of Dioxins and Furan are presence of 
Chlorine in vapor phase, presence of oxygen, resident time of flue gas between 4000C to 2000C, presence of pre-cursors for Dioxin 
and Furan, presence of large surface area of Fly ash, presence of metallic catalyst like copper (Cu) and lack of online cleaning 
mechanism for minimizing fouling on heat transfer area. 

GWRPL aims to ensure that the formation of dioxins and furans does not takes place. In that approach, suspension firing will be 
undertaken for at least 50% of the waste and rest combustion will take place on travelling grate where average temperature is 
around 10000C.  

 
17 Dry Sorbent Injection Systems involve the injection of a dry sorbent into the flue gas ductwork following the boiler to reduce concentrations of acid gases like 
Sox and HCl. These acid gases react directly with the dry sorbent, which are collected in a downstream particulate control device. 
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2.7.1.4 Ash Conveying System 

Each boiler of capacity 40 TPH will have Suspended Firing Combustion System, therefore, about 20% of total ash generated during 
ƛƴŎƛƴŜǊŀǘƛƻƴ ǇǊƻŎŜǎǎ ǿƛƭƭ ōŜ άCƭȅ !ǎƘέΦ ¢ƘŜ ŜǎǘƛƳŀǘŜŘ Ŧƭȅ ŀǎƘ ǉǳŀƴǘƛǘȅ ƎŜƴŜǊŀǘŜŘ ŀǘ ǘƘŜ ²¢9 Ǉƭŀƴǘ ǿƛƭƭ ōŜ ŀōƻǳǘ 70 TPD (Per Boiler) 
which will be collected at different points i.e.,8 collection points for Bank Zone ash18, 4 collection points for ESP ash and 2 
collection points for bag filter.  

The bottom ash received from the boiler will be disposed in the water submerged belt conveyor to reduce high temperature of 
bottom ash and also avoid unwanted air ingression in the boilers. The bottom ash temperature at the boiler will be about 350 0C 
which will be reduced to 100 0C at the submerged water belt conveyor. The bottom ash will be transported to the sludge drying 
area for natural drying prior to its disposal to the RMC landfill via RMC trucks19. The fly ash generated will be stored in silos before 
it is sent to cement plant or as per conditions stipulated in the Consent To Operate to be obtained prior to operation phase.  

Table 2-8  Technical Specification of Ash Conveying System 

Bank zone Ash conveying system  ESP Ash conveying system Bag Filter Ash/Residue Conveying system 

¶ Conveying capacity: 600 kg/hr. 

¶ Conveying distance: 25 ± 5% Meter 

¶ Storage silo capacity: 22.5 Cubic Meter 

¶ No. of Silos: 1 per boiler (2 total) 

¶ Conveying capacity: 800 kg/hr. 

¶ Conveying distance: 40 ± 5% Meter 

¶ Storage silo capacity: 22.5 Cubic Meter 

¶ No. of Silos: 1 per boiler (2 total) 

¶ Conveying capacity: 600 kg/hr. 

¶ Conveying distance: 25 ± 5% Meter 

¶ Storage silo capacity: 22.5 m3 

¶ No. of Silos: 1 per bag house (2 total) 

Source: ESP discharge Hopper 1 & 2 Source: Bank Zone Ash, Vertical Economizer zone, 

PAPH-II, ESP inlet duct 

Source: Bag Filter Discharge 

Figure 2-10 Ash Sources 

 

Table 2-9  Ash Balance- Per Boiler 

Ash Type Ash Quantity 

(TPD) 

% Ash composition  Proposed Disposal Mechanism  Potential Ash Use20 

Total Ash  70 20% of the total fuel --  

Bottom Ash  56 80% of Total Ash, contains 

0.25% ferrous material and 

0.012% Nonferrous material 

Submerged belt conveyer post 

which disposed in sludge drying bed 

area for natural drying 

 

Most of It can be used as void 

material for construction 

purpose subject to proper 

screening and drying process. 

 
18 Bank zone is an area between boiler super heater and economizer area. It is horizontally laid immediately after end of furnace. There are three fly ash collector 
pipeline which are connected in bank zone area at three different location. This provision is required to drain any fly ash deposition in this area. With help of 
common RAV (rotary airlock valve) they are connected to fly ash silo located adjoining boiler house. Fly ash generated from bank zone and ESP area collected in 
same silo and from there same is transferred out of the campus in closed transport vehicle. 
19 As reported by GWRPL, the inert waste and ash disposal does not fall within the purview of GWRPL and the same will be disposed by RMC at designated landfill 
through RMC owned trucks 
20 Please note, the ash uses are potential uses and the ash is not currently used.  



Environment & Social Impact Assessment for 14.9MW Waste to Energy Plant at Rajkot, Gujarat 

The report is intended solely for the information and internal use of AC9[ ŀƴŘ ƛǘǎ {t±Ωǎ and should not be used or relied upon by any other person or entity. 
28 

 

Ash Type Ash Quantity 

(TPD) 

% Ash composition  Proposed Disposal Mechanism  Potential Ash Use20 

Metal Scrap recovery   There are other ingredients like 

metal pieces, glass material, 

some portion of unburnt needs 

scientific separation and its 

disposal. 

Bank Zone Ash 2.80 4% of Total Ash Sent to market as replacement 

@1000INR/Ton 

It can be utilized in place of 

river sand in construction due 

to its larger course size. 

ESP Fly Ash  7.70 11% of Total Ash Can be sent for Pavor Production  it can be utilized to produce 

concrete pavers, aerated 

concrete blocks, etc. 

Bag Filter cake ash  3.50 5% of Total Ash Hazardous Landfill site Most of It can be used as void 

material for construction 

purpose subject to proper 

screening and drying process 

Bag Filter Residue due to 

hydrated lime reacted 

with HCL and activated 

carbon injection  

7.30  -- Hazardous Landfill site -- 

Metal Scrap Recovery 0.14 @0.25% of the bottom ash -- -- 

Source: Project Parameter Booklet, GWRPL 

2.7.1.5 Continuous Emission Monitoring System (CEMS)  

CEMS will include a PLC-based control system with an operating station that communicates with DCS for centralized monitoring, 
data archiving, and report generation. Data from this system will be directly communicated with the government body (CPCB). 
Flue gas emission data for SOx, NOx, CO, CO2, O2, HCl, and SPM will be measured.  

2.7.1.6 Odor Control Mechanism 

Primary air required for combustion will be sucked from boiler bunker area and pre-processor area. This will result into negative 
draft inside boiler bunker. Thus, there will be a control on spread of pathogens and odour in surrounding region. In addition, 
Project will also install fragrance sprinkler as well as fogging system in the pre-processing area for odor management. 

Fresh waste will be stored for a maximum of 8-10 hours which will leave limited time for disintegration and odour. Further, it will 
be mixed with biomining which will largely stabilize the waste resulting into low disintegration/ decay and hence low odour. 

2.8 Water Requirement & Treatment Systems 

2.8.1.1 Water Requirement 

GWRPL will lay two underground pipeline of 9 inches diameter (1.5 m below natural ground level),  12.033 km length each 
connecting the Gauridad Sewage Treatment Plant (STP) Rajkot to the project site. Project will undertake secondary treatment of 
the water received from the water pipeline prior to its use within the WTE plant. The underground water pipeline is not 
considered as associated facilities21 as per the IFC PS, 2012, because it is part of the project and funded by the Project. It is not a 
not separate facility that relies on the project or provide essential goods or services to the project. Therefore, underground water 
pipeline do not fall under the scope of the definition of associated facilities. 

 
21 !ǎ ǇŜǊ ǘƘŜ LƴǘŜǊƴŀǘƛƻƴŀƭ CƛƴŀƴŎŜ /ƻǊǇƻǊŀǘƛƻƴΩǎ όLC/ύ ǇŜǊŦƻǊƳŀƴŎŜ ǎǘŀƴŘŀǊŘ όt{ύΣ ŀǎǎƻŎƛŀǘŜŘ ŦŀŎƛƭƛǘƛŜǎ ŀǊŜ ŘŜŦƛƴŜŘ ŀǎ ŦŀŎƛƭƛǘƛes that are not funded as part of the 
project   and that would not have been constructed or expanded if the project did not exist and without which the project would not be viable.   
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According to the water utilization plan, approximately 1478 m3/day water is required for project operations, the water 
requirement will be sourced from the STP22. According to the water balance diagram (refer Figure 2-11) the daily water 
requirement for industrial purpose within the WTE plant is 1478 m3/day, for which pre-treatment is required for 2343 m3/day at 
the STP. The project will undertake treatment of 2343m3/day water at the STP and return 865 m3/day rejected water back to the 
STP for further treatment. The project has received permission for receiving 2 MLD secondary treated water from the RMC STP.  
Refer section 2.8.1.2.1 for details on Pre-Treatment of treated STP water. 

Approximately, 66 m3/day of water is used for boiler feed and 1358 m3/day is used as mist make up water. As reported, rejected 
water after secondary treatment within the WTE plant will be utilized for bottom ash quenching. Any excess water will be diluted 
within campus with the help of makeup water (treated wastewater from nearby STP) to bring down TDS level to less than or equal 
to 2100 PPM, which will further be used for gardening on premise23. 

For domestic purpose, initially GWRPL was exploring water procurement opportunity via Narmada river as well as ground water 
for approximately 7.5 m3/day water. However, the project has obtained permission to developed 1 borewell within the project 
premises via application no 21-4/6510/GJ/IND/2020 valid up to 1st Nov 2023 for abstraction of 7.5m3/day of fresh water. As per 
the categorization, Rajkot falls in an area categorized as safe in terms of availability of ground water. Groundwater can only be 
used for flushing purpose as it is contaminated as per Phase II groundwater quality results (refer 5.3.6.5).  

Bottled water from a third party vendor will be sourced for drinking purposes. Wastewater generated from toilets, showers, 
canteen within the plant premises (domestic stream) is proposed to be drained to sewage system. Also the water quantity 
generated from cleaning of office area, tipping hall, bunker area, boiler area and Turbine hall will be drained to Sewage System. 

Water balance diagram for Pre-treated STP water and Ground water has been presented in Figure 2-11. 

 
22 For obtaining water 1478m3/day of treated water, 2343m3/day needs to be treated at STP and the reject water of 865 m3/day will be returned to the STP itself.  
Currently, the project has received permission for receiving 2 MLD water from the RMC STP, the excess 343 m3/day water the project will apply for revision of the 
permission to receive 2.5 MLD treated water from the STP 
23 Water for gardening will meet the GPCB requirement and the TDS of the water is less than or equal to 2100 PPM 

https://abellonnet-my.sharepoint.com/:b:/g/personal/aditya_v_abellon_in/EfFbc6Z-mYxGk6FiVgC_mJsBrdYM6nrFQ0y3afPykYiP2w?e=M2Ao3b
https://abellonnet-my.sharepoint.com/:b:/g/personal/aditya_v_abellon_in/EfFbc6Z-mYxGk6FiVgC_mJsBrdYM6nrFQ0y3afPykYiP2w?e=M2Ao3b
https://abellonnet-my.sharepoint.com/:b:/g/personal/aditya_v_abellon_in/EfFbc6Z-mYxGk6FiVgC_mJsBrdYM6nrFQ0y3afPykYiP2w?e=M2Ao3b
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Figure 2-11 Water Balance for Pre-Treated STP water and Ground Water 

 Source: Project Parameter Booklet, GWRPL 

GWRPL will also store 2952 m3 of water within the project premises, of which 2220 m3 will be stored in the water body being 
developed and 732 m3 of water will be stored in Mist cooling sump. This water storage body will be utilized for campus rain water 
harvesting, storage of pre-treated water from STP and Fire Reservoir.   

2.8.1.2 Water Treatment Process 

2.8.1.2.1 Pre-water treatment systems at the existing Gauridad STP  
D²wt[ ǿƛƭƭ ǎŜǘǳǇ ŀ ǘǊŜŀǘƳŜƴǘ Ǉƭŀƴǘ όάtǊŜ-¢ǊŜŀǘƳŜƴǘέ ŀǘ {¢tύ ǿƛǘƘƛƴ ǘƘŜ ǾƛŎƛƴƛǘȅ ƻŦ ǘƘŜ Gauridad 70MLD STP area and further treat 
the treated STP water within the premises.  

To meet the water requirement for WTE plant operations, GWRPL has obtained permission vide letter dated 9th November 2022 
from the Rajkot Municipal Corporation, Solid Waste Management Branch, WOW cell for lease of land within the existing STP 
Premises, laying of pipeline network for WTE plant and pumping house and for further treatment of water (Pre-Treatment) at 
Gauridad STP for sourcing 2 MLD secondary treated water from the 70 MLD Sewage Treatment Plant (STP) located at 12 km 
(aerial distance) from site towards north west direction. 
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As understood, treated STP water from the existing 70MLD plant at Gauridad is currently discharged in open fields and drains in 
the vicinity through river basin. The project will source water from Gauridad STP as primary source of water requirement for the 
project operations. 

D²wt[ ǿƛƭƭ ǎŜǘǳǇ ŀ ǘǊŜŀǘƳŜƴǘ Ǉƭŀƴǘ όάtǊŜ-¢ǊŜŀǘƳŜƴǘέ ŀǘ {¢tύ ǿƛǘƘƛƴ ǘƘŜ ǾƛŎƛƴƛǘȅ ƻŦ ǘƘŜ Gauridad 70MLD STP area and further treat 
the treated STP water within the premises.  The Pre-treatment will comprise three stage process,  

¶ Stage 1: Removal of TSS, color and odor via Multi Grade Filter & Activated Carbon Filter (ACF) 

¶ Stage 2: Water softening.  

¶ Stage 3: Reduction of TDS and sediments/suspended particulate via Multi-grade filter (MGF), Ultra- Filtration (UF),  and 
Reverse Osmosis (RO) 
 

Flow diagram of the Pre-treatment process has been presented as Figure 2-12. The project will treat 2343 m3/day of treated STP 
water and all reject water (865 m3/day) in the form of backwash/regeneration/reject from MGF, ACF, Softener & RO etc. will sent 
back to STP Inlet for further treatment at the STP plant itself. This treated water i.e. 1478 m3/day will be transported via 
underground water pipeline of ~12 km length to the WTE plant. GWRPL will undertake the Pre-Treatment process at the STP as 
the treated water from the Gauridad STP does not meet the quality requirement.   

Figure 2-12 Pre-Treatment Process at STP  

 
Source: Project Parameter Booklet, GWRPL 



Environment & Social Impact Assessment for 14.9MW Waste to Energy Plant at Rajkot, Gujarat 

The report is intended solely for the information and internal use of AC9[ ŀƴŘ ƛǘǎ {t±Ωǎ and should not be used or relied upon by any other person or entity. 
32 

 

Details of the inlet parameters and outlet parameters of the water for the per-treatment process has been presented in Table 
2-10. 

Table 2-10 Inlet and Outlet water quality for the Pre-Treatment Process 

Parameters Inlet water quality Outlet water quality 

Appearance Turbid Clear 

pH 7-8 8.8-10.2 

Total dissolved solid (ppm) 500-1200 100 

Total suspended solid (ppm) Җ тл <5 

Alkalinity (mg/L) Җ отл Nil 

Sulphate as SO4 (ppm) Җ рн Nil 

Chloride as Cl (ppm) Җ нрл <8 

Sodium (ppm) Җ мун Nil 

Potassium (ppm) Җ нр Nil 

Calcium (ppm) Җ тр Nil 

Total Hardness (ppm) Җ рлл <5 

Silica (ppm) Җ он Nil 

/ƻƴŘǳŎǘƛǾƛǘȅ ό˃{κŎƳύ Җ мΦуо <30 ς 40 

Biological Oxygen Demand (mg/l) Җ ол Nil 

Chemical Oxygen Demand (mg/l) Җ млл Nil 

Dissolved Oxygen Demand (mg/l) Җ оΦр Nil 

Oil & Grease (mg/l) Җ лΦр Nil 

Source: Project Parameter Booklet, GWRPL 

The sewage treatment plant, which has been established by RMC, is not considered an integral component of the associated 
facility for the Project. Nevertheless, it is crucial to acknowledge that the project is reliant on the provision of water from the STP. 
Lǘ ƛǎ ǿƻǊǘƘ ƴƻǘƛƴƎ ǘƘŀǘ ǘƘŜ {¢tΩǎ ŦƛƴŀƴŎƛƴƎ ŀƴŘ ƻǇŜǊŀǘƛƻƴŀƭ ǎǘŀǘǳǎ ŘƛŦŦŜǊ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ŦǊƻƳ ǘƘŀǘ ƻŦ ǘƘŜ Ƴŀƛƴ tǊƻƧŜŎǘΦ Lǘ ƛǎ essential to 
emphasize that the sewage treatment plant (STP) was constructed independently and is not funded as part of the current Project. 
¢ƘŜ {¢tΩǎ ŜȄƛǎǘŜƴŎŜ ǇǊŜŘŀǘŜǎ ǘƘŜ ƛƴŎŜǇǘƛƻƴ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΣ ŀƴŘ ƛǘ ǊŜƳŀƛƴ ƻǇŜǊŀǘƛƻƴŀƭ ƛǊǊŜǎǇŜŎǘƛǾŜ ƻŦ ǿƘŜǘƘŜǊ ǘƘŜ tǊƻƧŜŎǘ ƛǎ ƴot 
executed or not. This underscores that the STP is a pre-existing municipal infrastructure facility to treat the Rajkot city sewage 
water and is not specifically tailored to the needs or financing of the Project. 

2.8.1.2.2 Secondary Water Treatment  
The Pre-treated water will be further treated prior to use in the boiler. The secondary water treatment system comprise of the 
following: Boiler Feed Water Treatment Plant will comprise of De-mineralization Plant, Reverse Osmosis and Mix Bed.  

Water used in Mist Cooling will be further treated via MGF & Water Softener and further used within the mist cooling system.  

Domestic sewage at site will be managed using soak pit-septic tank system. The septic tanks will be cleaned as required.  

2.8.1.3 Leachate Management 

Leachate will be collected from pre-processing unit and main bunker. This leachate will be pumped to sludge drying beds and in 
SMBC. Dried leachate sludge is proposed to be disposed at nearest sanitary landfill. Also, Project plans to use leachate for bottom 
ash quenching or alternatively inject it into the boiler. Proposed leachate management plan is as presented in Figure below.  
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Figure 2-13 Leachate Management Plan  

 
Source: Project Parameter Booklet, GWRPL 

2.8.1.4 Storm Water Control & Management  

Based on the master planning and contours, Plant area has been segregated in such a way to prevent crisscross movement of 
storm water drainage between operations area, ash handling area and landscape area. Slope of the site is predominantly towards 
southwest. Water collected in the catch pits installed within the Project site will be collected through rain water pipe and will be 
discharged into the percolation wells. Total 2 no. of percolation wells are proposed within the Project (towards south and east) for 
recharging 22000 m3/annum of ground water. Layout plan showing location of the catch pits and percolation wells is presented in 
Figure 2-14 below.     
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Figure 2-14 Stormwater Management Plan  

 

Source: Project Parameter Booklet, GWRPL 

2.9 Fire Fighting Requirement 
Proposed firefighting system will consist of fire hydrant comprising of Jockey Pump and main pump. Jockey Pump and main pump 
will be installed in MCS (mist cooling sump). Another jockey pump and one transfer pump (water body to MCS) are proposed to be 
installed in water body. Therefore, in case of water requirement, GWRPL intends to use water available in the  water storage body  
in campus in-case of fire. Fire Hydrant System will be connected with mist cooling water pumps which ensure pressurized line 
during plant operations.  

As per latest notification of Urban Development and Urban Housing Department Sachivalaya, Gandhinagar dated 8th July 2021, 
separate Fire NOC for construction phase is not required and will be a part of Building Approval Plan. 

Fire and life safety arrangement will be as per the requirements of the Gujarat Fire Prevention and Life Safety Act and Fire NOC 
will be obtained prior to start of operations. 

Fire Detection System proposed at Control Panel includes: 

¶ Conventional Fire Alarm Control Panel 
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¶ Multi Sensor (Smoke and Heat combination) Detector 

¶ Manual Pull Station 

¶ Conventional Sounder cum strobe with 24V DC, Audible Sound 75 dB @ 1 metre range (16 V DC) ς to be used Fire, 
Burglar & Emergency Alarm System.  

Details of fire extinguishers proposed is as presented below.  

Table 2-11 Details of proposed fire extinguishers  

S. No  Detail   Qty UOM 

1 ABC 6 Kg Fire Extinguisher Mono Ammonium Phosphate Powder 50, Stored Pressure Type, 
Pressure Gauge, Controllable discharge mechanism Class A Rating 3A & Class B rating 21B as per 
IS 15683 

11 Nos 

2 CO2 type Fire Extinguisher of capacity 4.5 kg filled with Co2 Gas as per IS 15222 with control 
discharge mechanism, fitted with Hose & Horn applicable on Class B fire rating 21B confirms to 
IS 15683 bearing ISI mark. Co2 cylinder as per IS 7285 

20 Nos 

3 CO2 type Fire Extinguisher with trolley of capacity 22.5 kg filled with Co2 Gas as per IS 15222 
with control discharge mechanism, fitted with Hose & Horn applicable on Class B fire rating 21B 
confirms to IS 15683 bearing ISI mark. Co2 cylinder as per IS 7285 

1 No. 

4 Nitrogen Injection Fire Protection System for 4MVA Auxiliary Transformer 11KV/433V 1 No. 

5 Nitrogen Injection Fire Protection System for 16MVA Auxiliary Transformer 66/11KV 1 No. 

Source: GWRPL 

2.10 Traffic Management 
To manage the traffic movement within the project site during operational phase, the project plans to separate the entry and exit 
for staff, vehicle and visitor movement. Circulation within the Plant has been presented in Figure 2-15 below:    
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Figure 2-15 Manpower, Material and visitor movement 

 

 

2.11 Greenbelt & Landscape 
Trees proposed to be planted within the Plant includes Neem, Rad Champa, Bauhinia Purpurea, Wedelia Trilobta, 
Tabernaemontana Coronaria, Cynodon Dactylon, etc. No. of trees proposed to be planted and area proposed for greenbelt and 
landscape are as presented in table below.   
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Table 2-12 Indicative no. of trees proposed to be planted  

Sr. No. Tree Number Area 

1.  Neem 20 664.5 sqm 

2.  Wedelia 35 250 sqm 

3.  Mix plantation (Peltofhorum, Kesudo, 

Gulmohar, Bauhiniya) 

 6718.2 sqm 

4.  Neem 64 2126.5 

5.  Champa 120 920 sqm 

6.  Conocarpus 10875 4894 sqm 

7.  Total Lawn Area  6378.5 

8.  Banyan  150 
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Figure 2-16 Layout showing Landscape and Greenbelt Area  
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2.12 Land Requirement and Procurement 
The project has obtained a lease for 15 acres of land from the Rajkot Municipal Corporation (RMC) for a period of 25 years. Prior 
to the project, as per the lease agreement the allotted land was categorized as barren or unused land. The land allotted land (15 
acres) falls under one (1) survey number ς 222/p. 

The possession of the land has been allotted in the name of Goodwatts WTE Rajkot Private Limited vide possession receipt 
number R.M.C/C.Z./S.W.M./No.3472 dated 06.03.2019. 

Leasing land from RMC allows the project to utilize the allocated area for the designated purposes outlined in the agreement. The 
lease agreement defines the terms and conditions under which the land is leased, including the duration of the lease, payment 
obligations, permitted land use, and any other specific provisions related to the agreement. 

Component wise land requirement for the project is provided below: 

Table 2-13 Total Land Requirement for the Project 

Project 

Component 

Total 

Leased 

out 

Land 

Size (in 

acres) 

Easement 

Rights (in 

acres) 

Total land 

requirement 

(acres) 

Land Category Remarks  

Waste to 

energy (WTE) 

plant 

15 0 15 Government leased out land The project has obtained the land on a 

lease for a period of 25 years from 

Rajkot Municipal Corporation 

RoW of 

Transmission 

Line 

0 Overhead 

Transmission 

Line ς 37.04 

Underground 

Transmission 

Line ς 0.708  

37.748 Land use category of impacted land is 

provided below: 

Land Use Area (acres) 

Overhead Transmission Line 

Agricultural Land 1.2 

Open Scrub Land 15.62 

Nalla Land 20.22 

Sub-Total 37.04 

Underground Transmission Line 

Agricultural Land 0.017 

Open Scrub Land 0.23 

Road Land 0.41 

Railway Land 0.01 

Substation Land 0.009 

WTE Plant Land 0.032 

Sub-total 0.708 

Grand Total 37.748 
 

Total number of private landowners 

impacted by transmission line is 13 (12 

by overhead transmission line and 1 by 

underground transmission line). 

 

Underground 

water pipeline 

0 2.9734 2.9734 Land Use Area (Acre) 

STP Land 0.0037 

Open Scrub Land 0.108 

Road Land 2.86 

WTE Plant Land 0.0017 

Total 2.9734 
 

 The total number impacted by water 

pipeline is 3  

Total 15 40.7214 55.7214   
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2.12.1 External Transmission Line 

The total length of the 66 kV transmission line is 11.586 kilometres out of which 8.648 km is overhead and 2.938 km is 
underground. The total land requirement for the transmission line is presented in Table 2-14 below: 

Table 2-14 Land requirement for overhead and underground transmission line 

Transmission Line type Width of Right of Way (in 

meters)24/area per tower 

Total Length (km)/Number Total Land (acres) 

Overhead 18 meters RoW 8.648 km 37.04 

Underground transmission line 1 meter 2.938 km 0.708 

Total 37.748 

 

2.12.2 Payment of crop compensation and damages for RoW of overhead and underground transmission 
line 

During the site visit it was observed that most of the laying of transmission line and tower erection was completed and as 
informed the project through the Gujarat Electricity ¢ǊŀƴǎƳƛǎǎƛƻƴ /ƻǊǇƻǊŀǘƛƻƴΩǎ όD9¢/hύ ŀǇǇƻƛƴǘŜŘ ŀǳǘƘƻǊƛǎŜŘ ŎƻƴǘǊŀŎǘƻǊ όŦƻǊ 
more detail refer to section 2.12.3) has paid the compensation to the 13 (12 from overhead and 1 from underground) impacted 
landowners due to installation of overhead transmission line as per the Government of Gujarat Circular No. JET-11-2015-GOI-199-
K date 14.08.2017 AND 31.12.2021, negotiation with impacted landowners, and the άDǳƛŘŜƭƛƴŜ ŦƻǊ ǇŀȅƳŜƴǘ ƻŦ ŎƻƳǇŜƴǎŀǘƛƻƴ 
ǘƻǿŀǊŘǎ ŘŀƳŀƎŜǎ ƛƴ ǊŜƎŀǊŘ ǘƻ wƛƎƘǘ ƻŦ ²ŀȅ ŦƻǊ ¢ǊŀƴǎƳƛǎǎƛƻƴ [ƛƴŜέ ƛǎǎǳŜŘ ōȅ ǘƘŜ aƛnistry of Power.  

The details of the compensation as per the guideline, are presented below: 

¶ Compensation @ 85% of land value as determined by District Collector, or any other authority based on Circle 
rate/Guideline value/Stamp Act rates for tower base area (between four legs) impacted severely due to installation of 
tower/pylon structure. 

¶ Compensation towards diminution of land value in the width of Right of Way (RoW) corridor due to laying of transmission 
line and imposing certain restriction would be decided by the States as per categorization/type of land in different place 
of States, subject to a maximum of 15% of land value as determined based on Circle rate/guideline value/stamp rates.  

2.12.3  Determination of rate of payment for overhead transmission line 

Reportedly to determine the optimum land rates  for the land the project has adopted a specific approach to determine the rate 
for obtaining the easement right. The baseline rate was initially taken from the district collector's issued land rates of 2011 ( circle 
rate ς the latest circle rate issued by the Rajkot district collector25) , which was INR 323 per square meter26. And in order to match 
the current market rate, the project has escalated the base rate by  10% and compounded annually. The easement right of the 
transmission line has been obtained in the year 2022-23. 

As a result, minimum rate at which the payment has been made is INR 927.3227 per square meter. Further, as reported by the 
local community, the calculated rate by the project is more than the market rate which is INR 35 lakhs to 40 lakhs per acre (INR 
80.35 to ~92/square meter).  

Further, analysis of secondary data on market rate has been done, based on the secondary data, the market rate of agricultural 
land in the Rajkot city is in the range of INR 20 lakhs ς 45 lakhs28 (INR 494.2 ς 1,112/square meter). 

As informed the final compensation was determined through voluntary negotiations, and the baseline rate used in these 
negotiations was INR 927.32 per square meter (which is at par with the prevalent market rate). The voluntary negotiated rate has 

 
24 ¢ƘŜ ǿƛŘǘƘ ƻŦ wƻ² Ƙŀǎ ōŜŜƴ ǘŀƪŜƴ ŦǊƻƳ aƛƴƛǎǘǊȅ ƻŦ tƻǿŜǊΩǎ ŘƛǎŎƭƻǎŜŘ άDǳƛŘŜƭƛƴŜǎ ŦƻǊ tŀȅƳŜƴǘ ƻf compensation towards damages in regard to Right of Way for 
¢ǊŀƴǎƳƛǎǎƛƻƴ [ƛƴŜέΦ 
25 https://garvi.gujarat.gov.in/PDF/Corp/RAJKOTCORP.pdf (Accessed on January 16, 2024) 
26 https://garvibeta.gujarat.gov.in/PDF/Corp/RAJKOTCORP.pdf (Accessed on June 12, 2023) 
27 As per the calculation per acre rate is 927.32 * 4046.856 (sq. m. in 1 acre) = INR 3,752,730.5 
28 https://www.realestateindia.com/rajkot-property/farm-land-for-sale.htm (Accessed on January 20, 2024) 

https://garvi.gujarat.gov.in/PDF/Corp/RAJKOTCORP.pdf
https://garvibeta.gujarat.gov.in/PDF/Corp/RAJKOTCORP.pdf
https://www.realestateindia.com/rajkot-property/farm-land-for-sale.htm
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taken into account various factors, such as the market value of the particular land, distance from the road, agricultural activities, 
and other relevant consideration. The following table provide at minimum rate (baseline) ƻŦ ŎƻƳǇŜƴǎŀǘƛƻƴ ŦƻǊ wƻ² ŀƴŘ ¢[Ωǎ 
tower: 

Table 2-15  Minimum rate (baseline) of compensation  

Transmission line aspects Compensation mandate as per the 

Guideline issued by Ministry of 

Power 

Compensation rate (per square 

meter) 

¢ǊŀƴǎƳƛǎǎƛƻƴ [ƛƴŜΩǎ ǘƻǿŜǊ 85% of land value INR 788.22 

¢ǊŀƴǎƳƛǎǎƛƻƴ ƭƛƴŜΩǎ wƻ² 15% of land value INR 139.1 

Note: Furthermore, based on the minimum baseline compensation rate, the authorized contractor has engaged in voluntary negotiations with the 

impacted landowners to determine the final compensation rate. 

Note on process of installing of transmission line and compensation payment term: 
As reported by the Project, as a process, the Project initiated the process of installing the transmission line by submitting the 
written application to the Gujarat Energy Transmission Company Limited (GETCO)29 with information such as WTE plant location, 
capacity of the transmission and the connecting substation. After receiving the application, GETCO initiate the route survey for the 
transmission line through its authorised contractors30. Further, after finalisation of the survey route, GETCO provide the survey 
route to the project and provide go ahead for installing the transmission line. However, before installing the transmission line, the 
Project shall submit an advance amount to GETCO, the advance amount is finalised basis of the total length and capacity of the 
transmission line. 

Upon finalizing the survey route, GETCO communicates the approved route to the project and grants authorization for the 
installation of the transmission line. Prior to the commencement of installation, the Project is required to submit an advance 
amount to GETCO. The determination of this advance amount is based on factors such as the total length and capacity of the 
transmission line. 

Further, after finalisation of the route from GETCO, Project hires the installation contractor from GETCO approved contractor 
list31. After finalisation of contractor, the project along with the appointed contractor undertake resurvey of the approved route. 
And if there is any change in the finalised survey route, the Project inform GETCO and take approval on the change route. 

Once the route of the transmission line is finalised, the appointed contractor initiates the installation of transmission line. During, 
the installation of the transmission line, if there is any impact on the private landowners due to the installation, the contractor 
pays the compensation amount to the impact landowners based on the Government of Gujarat Circular No. JET-11-2015-GOI-199-

 
29 Gujarat Energy Transmission Corporation Limited (GETCO) is an electrical power transmission company based in the state of Gujarat, India. Established in May 
1999, GETCO operates as a wholly owned subsidiary of the erstwhile Gujarat Electricity Board (GEB) and is the nodal agency in the state of Gujarat for energy 
transmission (Gujarat Energy Transmission Corporation Limited (getcogujarat.com) ς accessed on March 8, 2024) 
30 The process for authorizing contractors by Gujarat Energy Transmission Corporation Limited (GETCO) involves several steps to ensure compliance, quality, and 
ǎŀŦŜǘȅΦ IŜǊŜΩǎ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ǘƘŜ ǇǊƻŎess: 

¶ Contractors interested in working with GETCO must apply for registration. The application form can be downloaded from the GETCO website. 

¶ The registration process includes verification of credentials, financial stability, and relevant experience. 

¶ Contractors must meet specific qualifications related to technical expertise, financial capacity, and safety standards. 

¶ D9¢/h ŀǎǎŜǎǎŜǎ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊΩǎ ŎŀǇŀōƛƭƛǘƛŜǎ ǘƻ ƘŀƴŘƭŜ ǘǊŀƴǎƳƛǎǎƛƻƴ ƭƛƴŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ǇǊƻƧŜŎǘǎΦ 

¶ Contractors submit necessary documents, including their company profile, financial statements, and past project experience. 

¶ GETCO reviews these ŘƻŎǳƳŜƴǘǎ ǘƻ ŜǾŀƭǳŀǘŜ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊΩǎ ǎǳƛǘŀōƛƭƛǘȅΦ 

¶ D9¢/h ŀǎǎŜǎǎŜǎ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊΩǎ ǘŜŎƘƴƛŎŀƭ ŎŀǇŀōƛƭƛǘƛŜǎΣ ǎǳŎƘ ŀǎ ŜǉǳƛǇƳŜƴǘ ŀǾŀƛƭŀōƛƭƛǘȅΣ ǎƪƛƭƭŜŘ ǿƻǊƪŦƻǊŎŜΣ ŀƴŘ ŀŘƘŜǊŜƴŎŜ ǘƻ ǎafety norms. 

¶ ¢ƘŜ ŎƻƴǘǊŀŎǘƻǊΩǎ ǘǊŀŎƪ ǊŜŎƻǊŘ ƛƴ ŜȄŜŎǳǘƛƴƎ ǎƛƳƛƭŀǊ ǇǊƻƧŜŎǘǎ ƛǎ ŀƭǎo considered. 

¶ D9¢/h ŜǾŀƭǳŀǘŜǎ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊΩǎ ŦƛƴŀƴŎƛŀƭ ǎǘŀōƛƭƛǘȅΣ ŜƴǎǳǊƛƴƎ ǘƘŜȅ ƘŀǾŜ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ǊŜǎƻǳǊŎŜǎ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ǇǊƻƧŜŎǘΦ 

¶ Financial solvency and liquidity are critical factors. 

¶ Contractors must demonstrate compliance with safety regulations and quality standards. 

¶ GETCO verifies safety protocols, certifications, and adherence to industry best practices. 

¶ D9¢/h ŎƻƴŘǳŎǘǎ ǎƛǘŜ Ǿƛǎƛǘǎ ǘƻ ŀǎǎŜǎǎ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊΩǎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΣ ŜǉǳƛǇƳŜƴǘΣ ŀƴŘ ƻǇŜǊŀǘƛƻƴŀƭ ǇǊŀŎǘƛŎŜǎΦ 

¶ The site inspection ensures alignment with project requirements. 

¶ Once approved, GETCO enters into a contract with the authorized contractor. 

¶ The agreement outlines project scope, timelines, deliverables, payment terms, and safety protocols. 

¶ The authorized contractor begins the transmission line installation as per the agreed-upon terms. 

¶ GETCO monitors progress, quality, and safety throughout the project. (GETCO_STU_Report_2021-22.pdf (getcogujarat.com), and Gujarat Energy 
Transmission Corporation Limited (getcogujarat.com) ς accessed on March 8, 2024) 

31 GETCO List of Registered Electrical Contractor as on 28.02.2022.pdf (getcogujarat.com) (Accessed on March 8, 2024) 

https://www.getcogujarat.com/getco_newsite/introduction.php
https://www.getcogujarat.com/getco_newsite/vendor%20registration.php
https://www.getcogujarat.com/getco_newsite/files/RNC/STU/GETCO_STU_Report_2021-22.pdf
https://www.getcogujarat.com/getco_newsite/index.php
https://www.getcogujarat.com/getco_newsite/index.php
https://www.getcogujarat.com/getco_newsite/files/vendor/GETCO%20List%20of%20Registered%20Electrical%20Contractor%20as%20on%2028.02.2022.pdf


Environment & Social Impact Assessment for 14.9MW Waste to Energy Plant at Rajkot, Gujarat 

The report is intended solely for the information and internal use of AC9[ ŀƴŘ ƛǘǎ {t±Ωǎ and should not be used or relied upon by any other person or entity. 
42 

 

K date 14.08.2017 AND 31.12.2021, and voluntary negotiation with the landowner. However, the information of the total amount 
of compensation paid is only shared with GETCO and not with the project. 

2.12.4 Payment of compensation to impacted Landowners due to Overhead Transmission Line 

As per the project report, the designated contractor has duly disbursed compensation to 12 affected landowners, adhering to the 
stipulated guidelines set forth in the Government of Gujarat Circular No. JET-11-2015-GOI-199-K, dated 14.08.2017 AND 
31.12.2021. The compensation disbursal was conducted through a structured approach, encompassing three (3) instalments. A 
comprehensive breakdown of the instalment details is provided in the table below: 

Table 2-16 Stages of percentage of total payment of compensating for construction of overhead transmission line 

Stages/installation Activities Percentage of total compensation 

1st Stage/installation Building the foundation of tower 33.33 per cent of the total compensation 

2nd Stage/installation Raising the tower 33.33 per cent of the total compensation 

3rd Stage/installation Stringing of transmission line 33.33 per cent of the total compensation 

Compensation to the impacted land owners has been disbursed. To ensure conformity with the stipulations outlined in the 
Gujarat Circular No. JET-11-2015-GOI-199-K, dated 14.08.2017 and 31.12.2021, as well as adherence to prevailing market rates, 
both the service provider and the Project have formally requested information from GETCO. However, GETCO has not disclosed 
the specific amount of compensation paid to the landowners. 

In addition, GETCO has conveyed that the compensation was determined through negotiations with the impacted landowners, a 
confirmation reiterated by the installation contractor. Furthermore, GETCO has reported that there have been no grievances 
raised by the landowners concerning the compensation payment process. 

2.12.5 Underground Transmission Line 

The installation of the underground transmission line has impacted one (1) private landowner. Similar to the process for overhead 
transmission lines, the installation of the underground line involves same steps. First, GETCO (Gujarat Energy Transmission 
Corporation Limited) conducts a survey and shares the survey route with the Project. The Project then appoints an authorized 
contractor who performs a resurvey of the approved route. Any changes to the route after resurvey are communicated to GETCO. 
The appointed contractor is responsible for installing the underground transmission line. Compensation for the impacted 
landowner is determined by GETCO, taking into account the base minimum land price (refer to Table 2-15 for more details) and 
voluntary negotiations with the landowner. However, specific details regarding the compensation paid to the impacted landowner 
are not disclosed by GETCO to the Project.  

Details of different section of underground transmission line and the type of land it is passing are provided below: 

Table 2-17 Details of nature of land falling under different sections of underground transmission line 

Length of different section of underground 
transmission line 

Nature of land 

1.138 Km ¢ƘŜ ǎŜŎǘƛƻƴ ƛǎ ǇŀǎǎƛƴƎ ǘƘǊƻǳƎƘ ǘƘŜ wŀƧƪƻǘΩǎ ƭŀƴŘŦƛƭƭ ŀǊŜŀ 

0.1 km The section is crossing the railway line and passing through the railway owned 
land. The project has obtained the permission for crossing the underground 
transmission line from the Railway. As per the site visit no informal users were 
observed on the railway owned land impacted by the transmission line. The 
same can be observed in the following figures: 
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Length of different section of underground 
transmission line 

Nature of land 

 

0.3 km 0.3 km is crossing the main market Gavridad village and is impacted one (1) 
landowner. 

1.4 km tŀǎǎƛƴƎ ǘƘǊƻǳƎƘ ǘƘŜ ǎǘŀǘŜ ƘƛƎƘǿŀȅΩǎ wƻ²Φ 

 

2.12.6 Water Pipeline 

The project will lay down 12.033 km of underground water pipeline from the project location to the Gauridad STP Rajkot. The total 
land requirement for the underground water pipeline is provided below: 

Table 2-18 Total land requirement for underground water pipeline 

Total Length of water pipeline Width of RoW for underground water 

pipeline 

Total Land (acres) 

12.033 km 1 meter 2.9734 

 

Reportedly  the water pipeline, majorly passes through government land or the right-of-way (RoW) of state highways. However, 
the installation of water pipeline has impacted three (3) landowners. Therefore, there is no expected impact on any private land. 
And for laying of water pipeline the project has already obtained the separate approval from Rajkot Municipal Corporation for 
laying down of water pipeline in RoW of the municipality owned road. The compensation for the impacted landowners is paid in 
the same line with the compensation paid to the impacted landowners by transmission line. 

2.13 Manpower Requirement  
The project has appointed one (1) contractor (manpower supplier) for providing contractual construction workers and one (1) 
private security agency for providing security personnel at the under-construction waste to energy (WTE) project at Rajkot. In 
addition to the contractual workers, GWRPL also has deployed its on-roll employee at the waste to energy power plant. 

Details of on-roll employees and contractual workers are provided below: 

Table 2-19 Manpower Requirements (Manpower strength on day of visits) 

Sr. No. Employer name Nature of work Total number of employees/contract workers 

Male Female Total 

On-roll employees 

1.  Abellon Staff Project Execution & 

Management 

5 0 5 

Contractual workers during construction phase 

2.  Subcontracted construction Workers  Construction work 65 10 75 
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Sr. No. Employer name Nature of work Total number of employees/contract workers 

Male Female Total 

3.  Security Allied Services Security Services 5 0 5 

Proposed contractual workers during operation phase 

4.  On Roll Staff  110 ( Estimated for three (3) shifts 100 Males  & 10 Females ) 

5.  Contractual worker (contractor yet to be 

finalised) 

Operational work ~117 ( Estimated for three shifts)  

6.  Security Allied Services Security Services 10 1 11 
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3 Analysis of Alternatives 
As per the applicable standards, an analysis of probable alternatives for the chosen technology and location of Project site along 
with other similar factors that contribute to the Project as a whole has been carried out. This step will ensure all reasonable 
alternatives or options are taken into account, including the effect of a no project scenario, and that these are examined with an 
eye towards minimizing impacts to the environment and allowing decision makers to choose the best alternatives to protect and 
enhance environmental quality.  

The following scenarios have been taken into consideration: 

¶ No Project scenario 

¶ Alternative Options for the Management of Waste 

¶ Alternate Source for Power Generation 

¶ Alternate Incineration Technologies 

¶ Suitability for Project Site and associated facilities 

3.1 No Project Scenario  
The no project option takes the following into consideration: 

¶ Access to energy and increasing energy demand at state level. 

¶ Continuation of current practices of dumping of waste in landfill as a method to manage waste in Rajkot. 

Access to energy is a fundamental enabler for economic development and prosperity of any region. A survey conducted by the 
World Energy Council states that as the population increases and as the growing rate of electrification places huge requirements 
on energy supplies, the total primary energy demand of India is expected to increase by almost 150% by 2035.  

!ǎ ǇŜǊ ǘƘŜ /ŜƴǘǊŀƭ 9ƭŜŎǘǊƛŎƛǘȅ !ǳǘƘƻǊƛǘȅ ό/9!ύΣ DǳƧŀǊŀǘΩǎ ŜƴŜǊƎȅ demands up to February 2023 was 139,245 MU with 44 MU supply 
ŘŜŦƛŎƛǘΦ ¢ƘŜ ŘŜŦƛŎƛǘ ƛƴ ǘƘŜ ŜƴǘƛǊŜ ǿŜǎǘŜǊƴ ǊŜƎƛƻƴ ƻŦ LƴŘƛŀ ǿŀǎ руу a¦Φ !ǎ ƻŦ Wǳƭȅ нлноΣ DǳƧŀǊŀǘΩǎ ǇƻǿŜǊ ŘŜƳŀƴŘ ǊƻǎŜ ǘƻ мсΣтоо MW. 

Table 3-1  Energy Demand Gap ς February 2023  

State/Region Requirement (MU) Availability (MU) Deficit 
(MU) 

Deficit 
(%) 

Gujarat 139,245 139,201 -44 -0.0 

Western Region (India) 474,458 473,870 -588 -0.1 

Source: Central Electricity Authority 

In order to meet the energy demand, renewable/non-conventional sources of power will be required to supplement the 
conventional sources. The Project, being renewable source of power generation, will contribute towards bridging the gap 
between demand and supply. The Project presents an opportunity to utilize the potential for Waste-to-Energy power generation. 
! άbƻ tǊƻƧŜŎǘ {ŎŜƴŀǊƛƻέ ǿƛƭƭ ƴƻǘ ŀŘŘǊŜǎǎ ǘƘŜ ƛǎǎǳŜ ƻŦ ǇƻǿŜǊ ŘŜƳŀƴŘ ŀƴŘ ǿƻǳƭŘ ōŜ ŀ ŎƻƴǎǘǊŀƛƴǘ ƻƴ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘ ƛƴ ǘƘŜ ŦǳǘǳǊŜ.  

In view of the current status of the waste issue in Rajkot, it is evident that the waste management practices need urgent attention. 
As per Census 2011, Rajkot City has population base 13,46,192. The municipal solid waste management in Rajkot city limits is the 
responsibility of Rajkot Municipal Corporation (RMC). There is one existing landfill site of about 100+ acres near village Nakarwadi 
where entire waste collected from the city is currently being dumped in unscientific manner since last 20 or more years. At 
present, Rajkot city generates approx. 700 TPD of fresh waste and it is anticipated that the current accumulated quantity of MSW 
in the landfill could be in the range of 20-25 Lakhs Ton. Since the Rajkot landfill is an unscientific open landfill, the organic waste 
matter is subjected to biodegradation resulting into Green House Gas (GHG) emissions in the form of methane, which is a matter 
of environmental concern. Continuation of such practice will result in increase in GHG emissions. Other adverse impacts of open 
dumping of waste are: 

¶ Issue of odor in surrounding areas 

¶ Spread of pathogens, and unhealthy microbes with potential health concerns in nearby areas  

¶ Potential for contamination of soil and groundwater due to absence of scientific lining  

¶ Fire hazards resulting in gaseous emissions and safety of worker, ragpickers and nearby community  
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¶ 5ƛǾŜǊǎƛƻƴ ƻŦ ƴŜǿ ƭŀƴŘ ǇŀǊŎŜƭǎ ŦƻǊ ƭŀƴŘŦƛƭƭ ƛƴ ƭƻƴƎ ǘŜǊƳ ƻƴŎŜ ŎƛǘȅΩǎ ǿŀǎǘŜ ƎŜƴŜǊŀǘƛƻƴ ƛƴŎǊŜŀǎŜǎΦ 

Since the Project not only produces energy, but also provides an environment friendly manner for waste utilization, a no project 
scenario would not be a preferable option.  

3.2 Alternative Options for the Management of Waste 
Waste to energy plants hold signifiŎŀƴǘ ǇƻǘŜƴǘƛŀƭ ŦƻǊ LƴŘƛŀΩǎ ǎǳǎǘŀƛƴŀōƭŜ ŘŜǾŜƭƻǇƳŜƴǘ ƎƻŀƭǎΦ ²ƛǘƘ ǘƘŜ ǊŀǇƛŘƭȅ ƎǊƻǿƛƴƎ ǇƻǇǳƭŀǘƛƻƴ 
and increasing urbanization, waste management has become a pressing challenge. Waste to energy plants thus offer a viable 
solution by converting municipal solid waste into energy. This not only mitigates the burden on waste landfills, but also provides a 
source of renewable and clean energy.  

In order to address the challenges of municipal solid waste management and treatment, there are three primary methods under 
consideration: sanitary landfill, composting and power generation. 

Table 3-2  Advantages and Disadvantages of waste treatment facilities  

Type of waste treatment Advantages Disadvantages 

Sanitary landfill ¶ Simple in terms of implementation and 

management  

¶ Partial Recycling Potential  

¶ Requirement of larger land area 

¶ Very low reduction of waste volume 

¶ Uncapped landfills have potential for GHG 

emissions  

¶ Potential for soil and groundwater contamination in 

case of lack of proper scientific lining due to 

leachate generation 

¶ Potential for spread of airborne microbial load as 

well as pest infestation 

¶ Not aesthetic 

¶ Odor and fire issues 

Composting ¶ Partial possibilities of diversion of waste 

from the landfill  

¶ Uncontrolled methane gas or leachate 

generation  

¶ Low reduction of waste volume 

¶ Odor issues 

¶ Lesser market viability  

¶ Birds and pest related issues 

¶ Time consuming process to treat waste and 

generate end product 

¶ Dependent on weather and temperature conditions 

¶ Health risks due to waste handling 

¶ Potential for soil and groundwater contamination 

due to leachate generation 

¶ Not Aesthetic 

¶ Requirement of larger land area 

Waste to energy ¶ Fast and compact and human friendly 

process when designed with a higher degree 

of Automation. 

¶ Adequate pre-processing infrastructure will 

may create opportunities for multiple value 

chains like Biogas, Plastic Recycling, Metal 

Recycling, Glass Recycling, etc. 

¶ Diversion of fresh waste from the landfill 

¶ Methane avoidance with WTE project.  

¶ Higher reduction of waste volume 

¶ Lowest possibility of methane gas or 

leachate generation 

¶ Power generation and utilization 

¶ Lower health risks due to waste handling 

¶ Larger capital investment 

¶ Technology dependent 

¶ Ash generation and disposal 

¶ Potential for dioxin and furan emissions 
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The waste to energy plant being constructed by Abellon in Rajkot would thus help process 1000 TPD of MSW thereby reducing the 
quantity of municipal solid waste that would otherwise have collected at the landfill in Rajkot. It will also help meet a portion of 
the energy requirements for the region via clean energy generated through the plant. 

The Government of Gujarat has also accorded a high priority to setting up power projects based on non-conventional energy 
sources in the State. With a view to promote generation of power from these sources, Gujarat Energy Development Agency 
(Government of Gujarŀǘύ ƛǎǎǳŜŘ ŀ Ϧ²ŀǎǘŜ ǘƻ 9ƴŜǊƎȅ tƻƭƛŎȅέ ƛƴ нлмсΣ ŀƳŜƴŘŜŘ ƛƴ нлмуΣ нлнм ŀƴŘ нлннΦ ¢ƘŜ DǳƧŀǊŀǘ ²ŀǎǘŜ ǘƻ 
Energy Policy, 2022 aims to promote Municipal Solid Waste (MSW) utilization as a renewable resource for generation of 
electricity. The Gujarat Waste to Energy Policy, 2022 emphasizes waste segregation, thus helping operations of an MSW WTE 
plant. The usage of modern and efficient technology in the WTE plant, coupled with effective waste management practices would 
help ensure maximum energy recovery while minimizing environmental impacts. Under this policy, any individual company or 
corporate or association or body of individuals, Urban Local Bodies/ Urban Development Authorities will be eligible for setting up 
Power Plants utilizing Municipal Solid Waste either for the purpose of captive use or for sale to Obligated Entities. The Rajkot WTE 
project is also being set up in line with this policy requirement.  

3.3 Alternate Source for Power Generation  
As per the estimations of World Nuclear Association the grams of carbon-equivalent (including CO2, CH4, N2O, etc.) per kilowatt-
hour of electricity (gCO2eq/kWh) for MSW to energy project are low and scores better when compared with other forms of 
conventional sources of energy. The International Energy Agency (IEA) also estimates municipal solid waste-based energy 
generation to be lower in life cycle carbon emissions. Table below highlights GHG emissions that each technology possesses. 

Table 3-3  GHG Emissions power generation sources   

Technology  Average tonnes (CO2e/GWh) 

Lignite 1054 

Coal 888 

Oil 733 

Natural Gas 499  

MSW32 367 

Solar PV 85 

Biomass 45 

Nuclear 29 

Hydroelectric 26 

Wind 26 

Source: World Nuclear Association (WNA), 201133 

Carbon capture for a waste to energy plant is simpler than for a coal-fired power station. Issues such as presence of sulphur and 
generation of particulates is lesser in case of MSW as compared to coal. WTE plant is considered as a better option when 
compared to other conventional sources of power generation. 

3.4 Alternate Technologies for Waste Incineration  

3.4.1 Grate technology 

Grate incinerators are widely applied for the incineration of mixed municipal wastes and can be used for untreated, non- 
homogenous, and low calorific municipal waste. An overhead crane feeds waste into the hopper, where it is transported via the 
chute to the grate in the furnace. On the grate, the waste is dried and then burned at high temperature with supply of air. The 
ash, including non-combustible fractions of waste, leaves the grate as slag or bottom ash through the ash chute. Different grate 

 
32 https://www.ieabioenergy.com/wp-content/uploads/2013/10/40_IEAPositionPaperMSW.pdf  
33 https://www.world-nuclear.org/uploadedfiles/org/wna/publications/working_group_reports/comparison_of_lifecycle.pdf  

https://www.ieabioenergy.com/wp-content/uploads/2013/10/40_IEAPositionPaperMSW.pdf
https://www.world-nuclear.org/uploadedfiles/org/wna/publications/working_group_reports/comparison_of_lifecycle.pdf
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systems can be distinguished by the way the waste is conveyed through the different zones in the combustion chamber. The type 
of grate system determines the efficacy of primary air feeding, conveying velocity and raking, as well as mixing of the waste.   

Grate incinerators are of two types:  

¶ Reciprocating Grate: Waste enters from one end and ash is discharged at other end. Generally there are three zones in 
series. These are drying, combustion, and burnt out zone. 

¶ Travelling Grate: Prepared RDF from fresh MSW is fed into furnace in suspended mode. Partial Combustion takes place 
during suspension and balance combustion take place on top of travelling grate. Travelling grate moves from rear end to 
front end and therefore RDF feeding and bottom ash discharge are in the front side of the boiler. 

Advantages of grate incinerators ¶ This technology is most widely tested and meets the standards of technical performance.  

¶ It accommodates large variations in waste composition and calorific value.  

¶ One can achieve complete combustion with better control on harmful emissions. 

Disadvantage of grate incinerators ¶ Capital and maintenance costs are high  

3.4.2 Gasification  

Gasification is a partial combustion of organic or fossil based carbonaceous material, plastics, etc. into carbon monoxide, 
hydrogen, carbon dioxide, and methane. This is achieved at high temperature (650°C and above), with a controlled amount of air, 
oxygen, or steam. The process is largely exothermic, but some heat may be required to initialize and sustain the gasification 
process.  The main product is syngas, which contains carbon monoxide, hydrogen, and methane and solid residue of non-
combustible material (ash). 

MSW should be pre-processed before it can be used as feedstock for the gasification process. The pre-processing comprises of 
manual and mechanical sorting, grinding, blending with other material, drying, and pelletization. 

Gasification technology is selected on the basis of available fuel quality, capacity range and gas quality conditions. The main 
reactors used for gasification of MSW are fixed beds and fluidized beds. 

¶ Fixed Bed: typically have a grate to support the feed material and maintain a stationary reaction zone. They are relatively easy 
to design and operate, and are therefore useful for small and medium scale power and thermal energy uses. 

¶ Fluidized Bed: In this, a stream of gas (typically air or steam) is passed upward through a bed of solid fuel and material (such 
as coarse sand or limestone). The gas acts as the fluidizing medium and also provides the oxidant for combustion and tar 
cracking. Waste is introduced either on top of the bed through a feed chute or into the bed through an auger. The sand with 
the pre-treated waste and/or fuel is kept suspended on pumped air currents and takes on a fluid-like character. The bed is 
thereby violently mixed and agitated keeping small inert particles and air in a fluid-like state. This allows all of the mass of 
waste, fuel and sand to be fully circulated through the furnace. Fluidized beds have the advantage of extremely good mixing 
and high heat transfer, resulting in very uniform bed conditions and efficient reactions.  

However, during gasification, tars, heavy metals, halogens, and alkaline compounds are released within the product gas and can 
cause environmental and operational problems. Further, it requires specific feedstock quality, that is, high calorific value waste, 
which has a direct impact on the efficiency and commercial viability of the product. To achieve this pre-processing including 
source segregation and on-site sorting is essential which makes it not viable. 

3.4.3 Pyrolysis  

Pyrolysis involves an irreversible chemical change brought about by the action of heat in an atmosphere devoid of oxygen. 
Pyrolysis is an endothermic reaction and heat must be applied to waste to distil volatile components. The converting of plastic to 
fuels through pyrolysis is possible, but it is yet to be proven to be a commercially viable venture. 

Pyrolysis is carried out at 500°C ς 1,000°C and produces a mixture of combustible gases such as hydrogen, carbon monoxide, 
methane, carbon dioxide, and some hydrocarbons. Liquid consisting of tar, pitch, light oil, and low boiling organic chemicals like 
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acetic acid, acetone, methanol, etc. and char consisting of elemental carbon along with the inert material in the waste feed are 
also end products of the process. 

It is required that feedstock for pyrolysis should have high calorific value with very limited moisture content and should be 
homogenous in nature. For mixed MSW, pre-processing is necessary to bring homogeneity to increase efficiency. As a result of 
combustion of organic matter in an oxygen-deficient environment, various products such as char (ash), pyrolysis oil, and syngas 
are produced. Syngas can be further refined to remove particulates, hydrocarbons, and soluble matter, and is then combusted to 
generate electricity. One key issue for use of syngas in energy recovery is tarring. The deposition of tars can cause blockages and 
other operational challenges and has been associated with plant failures and inefficiencies at some pilot and commercial scale 
facilities. 

Given the requirements of achieving specified size and consistency of MSW before it can be used as feed, pyrolysis and 
gasification processes are not viable options under the project. Therefore the grate incineration technology has been selected by 
Abellon. 

3.5 Suitability for Project Site and associated facilities  
The Project is proposed to be set up adjacent to the existing landfill in Rajkot city. The location of the Project site was finalized by 
RMC, on land already owned by RMC and is provided on lease to Abellon for development of WTE plant. The waste will be 
collected on daily basis by RMC from door to door and supplied to the WTE plant. Since the project site is located adjacent to the 
unscientific landfill, the RMC trucks will follow the same transportation route once the plant is operational. This will ensure that no 
new route plan has to be prepared or implemented by RMC, thus minimizing any additional community disturbance issues.  

The proposed project land was thus finalized due to the following factors: 

¶ Proximity to Landfill site 

¶ Minimal economic displacement due to existing land use  

¶ No reported legacy issues related to waste dumping & contamination 

¶ No physical structures or houses on the land  

¶ Good connectivity to village roads and state highways. 

Therefore, considering the above no other alternate locations for this project have been considered.  

The project has proposed 66 kV transmission line of length 11.8 km (2.9 km underground and 8.9 km overhead) having 48 towers 
connecting to GETCO Gauridad Substation. The project will also lay down two 12.2 km of underground water pipeline from the 
project location to the Gauridad Sewage Treatment Plant (STP) Rajkot. 

The TL and pipeline routes identified follows all the below-mentioned points. 

¶ TL route minimise passing through human settlement. 

¶ TL route does not affect/ minimum affect any archaeological/ cultural monument. 

¶ TL route avoids forest area. 

¶ TL route avoids passing through any protected area such as National Park/ Wildlife Sanctuary. 

¶ TL routes avoid disturbance to public utility services such as school, playground, bus depots etc. 

¶ Undergrounding of TL has been proposed at areas where there is railway crossing. 

¶ Both underground TL and underground treated water pipeline are proposed on government land and ROW of state 
highways to minimize construction related disturbances to community. 

Furthermore, as reported, the project has determined the identified route as the optimal path for the transmission line and 
pipeline, taking into account environmental and social sensitivities. This conclusion is drawn by mitigating the aforementioned 
sensitivities related to impacts on human settlements, cultural monuments, forest areas, national parks/wildlife sanctuaries, 
and public utilities. 

 



Environment & Social Impact Assessment for 14.9MW Waste to Energy Plant at Rajkot, Gujarat 

The report is intended solely for the information and internal use of !/9[ ŀƴŘ ƛǘǎ {t±Ωǎ and should not be used or relied upon by any other person or entity. 
50 

 

4 Applicable Legislative, Regulatory and Administrative Regime 
The following reference framework is applicable to the project: 

¶ Applicable local, national and international environmental and social legislations including Solid Waste Management Rules, 
2016  

¶ Applicable technical guidelines on waste to energy including revised guidelines of waste-to-energy Programme, Ministry of 
New and Renewable Energy (MNRE), Government of India 

¶ Applicable guidelines/legislations on waste pickers and recycling 

¶ IFC Performance Standards on Social and Environmental Sustainability (2012).  
¶ IFC/World Bank Group EHS General and relevant Sector Specific Guidelines as applicable 

¶ WB General EHS Guidelines, 2007  
¶ WBG EHS Guidelines for Waste Management Facilities, 2007 

¶ WBG EHS Guidelines Water and Sanitation, 2007 

¶ IFC/WBG EHS Guidelines for Power Transmission & Distribution, 2007  
¶ The International Labour Organization (ILO) conventions covering core labour standards and the basic terms and   
conditions of employment ς Declaration of Fundamental Principles and Rights to Work, 1998 
¶ IFC/ERBD Guidance on Worker Accommodation, 2009 
¶ UN Voluntary Principles on Security and Human Rights, 2000 
¶ Addressing Gender-Based Violence and Harassment - Emerging Good Practice for the Private Sector, 2020 

 

4.1 Permitting Status of the Project 
As per the EIA Notification (2006) and its amendments, dated 14.07.2022 , the thermal Power plant up to 25MW, based on non-
hazardous municipal waste and using auxiliary fuel such as coal / lignite / petroleum products up to 15% are exempted from prior 
environmental clearance. Additionally, Thermal Power plants using waste heat boiler without any auxiliary fuel are exempted from 
prior environmental clearance. Since the capacity of the project is 14.9 MW and MSW will be used as fuel for the boiler, therefore, 
environmental clearance is not applicable to the project. 

As per latest notification from the CPCB, dated 07/03/2016 (Ref No: B-29012/ ESS (CPA)/2015-201634Σ άWaste to Energy Power 

DŜƴŜǊŀǘƛƻƴ tǊƻƧŜŎǘ έ ƘŀǾŜ ōŜŜƴ ŎƭŀǎǎƛŦƛŜŘ ŀǎ άwŜŘ ŎŀǘŜƎƻǊȅέ ŀƴŘ ǘƘŜǊŜŦƻǊŜ άǘƘŜǊŜ ǎƘŀƭƭ ōŜ ƴŜŎŜǎǎƛǘȅ ƛƴ ƻōǘŀƛƴƛƴƎ Ψ/ƻƴǎŜƴǘ ǘƻ 

Establish & hǇŜǊŀǘŜέ ŦƻǊ wŜŘ ŎŀǘŜƎƻǊȅ ƻŦ ƛƴŘǳǎǘǊƛŜǎέ. The project has received Consent to Establish (CTE) under Air Act 1981 and 

Water Act 1974 dated 12.09.2019  valid till 10.06.2026. According to the conditions of the CTE, the project is entitled to use 500 

TPD MSW and 350 TPD Refuse Derived Fuel (RDF) as fuel for the WTE plant. However, based on discussion with GWRPL, it is 

understood that approximately 1000 TPD MSW will be required for the operation of the WTE plant. 

The project will generate, store and handle hazardous wastes such as used oil from operating equipment and DG sets, fly ash from 

Bag House during operational phase which shall require hazardous waste authorization under Hazardous and other Wastes 

(Management and Transboundary Movement)  Rules, s2016. According to Clause 2(ii) of the Hazardous and other Wastes 

(Management and Transboundary Movement) Amendment rules,2019, industrial sectors /projects which are not required to 

obtain Consent to Establish (CTE) or Consent to Operate (CTO) from the State Pollution Control Board or Pollution Control 

Committee under The Water (Prevention and control of pollution) Act,1974 (25 of 1974) and Air (Prevention and control of 

pollution) Act 1981 (21 of 1981) shall also be exempted from obtaining Hazardous Waste Authorization from SPCB.  Since the 

project requires CTE and CTO, hence, the project does not fall within the aforesaid exemption and is required to obtain hazardous 

waste Authorization..  

4.2 National Administrative Requirements 

In India, the national level laws are formulated by Ministry of Environment Forests and Climate Change (MoEFCC) and state 

governments are required to consider these regulations as base level for implementation. The State Pollution Control Boards 

(SPCBs) are responsible for securing compliance under the Environmental Protection Act, 1986, the umbrella legislation regulating 

environmental issues in the country. A brief description of the relevant enforcement agencies both at central level and state level 

with respect to the institutional framework is described in Table 4-1 below.  

 
34 https://cpcb.nic.in/openpdffile.php?id=TGF0ZXN0RmlsZS9MYXRlc3RfMTE4X0ZpbmFsX0RpcmVjdGlvbnMucGRm 
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Table 4-1  Relevant Enforcement Agencies 

Sr. No. Agency Function 

Central Level 

1  Ministry of Environment 
Forests and Climate Change 
(MoEFCC) 

The Ministry of Environment and Forests (MoEFCC), Government of India is responsible for the 
environment management at Union of India level. The specific functions of MoEFCC are as follows: 

¶ Environmental policy planning; 

¶ Effective implementation of legislation; 

¶ Issuing guidelines under EP Act for environment protection; 

¶ Monitoring and control of pollution through Central Pollution Control Board and State 
Pollution Control Boards; 

¶ Environmental clearance for industrial and development projects covered under EIA 
Notification; 

¶ Monitoring of compliance conditions stipulated in Environmental clearance through its 
regional offices; 

¶ Promotion of environmental education, training and awareness;  

¶ Forest conservation, development, and wildlife protection; and 

¶ Protection of Coastal areas. 
MoEFCC is responsible for the implementation and enforcement of the Environment Protection Act, 
1986, and Rules issued under the Act, including the EIA notification. Under sections 3 and 5 of the 
EP Act, 1986, it retains enormous powers to issue directions in the interests of environment 
protection.  

2  Ministry of New and  
Renewable Energy  
(MNRE) 

The Ministry of New and Renewable Energy (MNRE) is the nodal Ministry of the Government of 
India for all matters relating to new and renewable energy. The  broad aim of the Ministry is to 
develop and deploy new and renewable energy for  supplementing the energy requirements of the 
country. 
The Ministry facilitate research, design, development, manufacture, and deployment  of new and 

renewable energy systems/devices for transportation, portable and stationary applications in 
rural, urban, industrial, and commercial sectors. 

3  Central Pollution Control Board The Central Pollution Control Board (CPCB) has been constituted for the control of water, air and 
noise pollution, land degradation and hazardous material and waste management. The specific 
functions of CPCB are as follows: 

¶ Prevent pollution of streams and wells. 

¶ Advise the Central Government on matters concerning prevention, control and abatement of 
water and air pollution. 

¶ Co-ƻǊŘƛƴŀǘŜ ǘƘŜ ŀŎǘƛǾƛǘƛŜǎ ƻŦ {t/.Ωǎ ŀƴŘ ǇǊƻǾƛŘŜ ǘƘŜƳ ǿƛǘƘ ǘŜŎƘƴƛŎŀƭ ŀƴŘ ǊŜǎŜŀǊŎƘ ŀssistance. 

¶ Establish and keep under review quality standards for surface and groundwater and for air 
quality. 

¶ Planning and execution of national programme for the prevention, control and abatement of 
pollution through the Water and Air Acts. 

 
Guidelines on the provision of the buffer zone around waste processing and disposal 
facilities, April 2017; amended in March 2019- Recommends developing buffer zone around waste 
processing and disposal facilities; development of Green Belt (including species of trees to be 
planted); responsibilities of various stakeholders 

4  Central Ground Water 

Authority 

The Central Ground Water Authority (CGWA) was constituted in 1997 to regulate, control and 
manage groundwater development in the country, under the EP Act 1986.  One of the main 
functions of CGWA is to regulate indiscriminate boring and withdrawal of groundwater and to issue 
necessary regulatory directions with a view to preserve and protect the groundwater.  
 
/D²! Ƙŀǎ ŘŜŎƭŀǊŜŘ ŎŜǊǘŀƛƴ ŀǊŜŀǎ ƻŦ LƴŘƛŀ ŀǎ άƴƻǘƛŦƛŜŘ ŀǊŜŀǎέ ŦǊƻƳ ǘƘŜ Ǉƻƛƴǘ ƻŦ ƻǾŜǊ-development of 
resource, or from groundwater quality point of view, or for registration of groundwater abstraction 
ǎǘǊǳŎǘǳǊŜǎΦ  Lƴ ǘƘŜǎŜ ǎƻ ϦƴƻǘƛŦƛŜŘ ŀǊŜŀǎέ ŦǳǊǘƘŜǊ ŜȄǘǊŀŎǘƛƻƴ ƛǎ ǊŜƎǳƭŀǘŜŘ ƛƴ ƻǊŘŜǊ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ 
depletion of groundwater levels and deterioration of its quality. 

5  Petroleum and Explosives 
Safety Organization (PESO) 

The PESO is under, Ministry of Commerce and Industry, Department of Industrial Policy 

& Promotion, Government of India. The Chief Controller of explosives is responsible to deal with 

provisions of: 
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Sr. No. Agency Function 

¶ The Explosive Act 1884 and Rules, 1983; 

¶ The Petroleum Act 1934 and the Rules 2002; 

¶ The Static and Mobile pressure vessels {Unfired} Rules, 1981 and amendment 2000, 2004; 

¶ Gas Cylinder Rules, 2004; and  

¶ Manufacture, Storage and Import of Hazardous Chemical Rules, 1989 and amendment, 2000 

State Level 

6  Gujarat Energy Development 
Agency (GEDA)  

Different states have created Energy Development Agency as the designated agency to co-ordinate, 
regulate and enforce the provisions of the Energy Conservation Act and implement schemes under 
the said Act within the State. The objective is to undertake development of renewable energy and 
facilitate energy conservation, as a state nodal agency under the umbrella of the MNRE. 
The objective of GEDA are  

¶ Undertake or sponsor, techno-economic/socio-economic feasibility studies/cost-benefit 
analysis. 

¶ Formulate and implement a broad-based programme for conservation of energy at all stages, 
including extraction, conversion, distribution and consumption in all sectors of the economy. 

¶ Study the environmental effects of all energy-related processes. 

¶ Establish an Energy Resources Centre that will collect and collate energy and inter-related 
information. 

¶ Develop and support Documentation Services in area of energy in general and renewable 
energy in particular. 

¶ Develop Communication and Education projects for wide spread dissemination of energy and 
environmental issues 

7  The Forests & Environment 
Department, Gujarat  

The Forests & Environment Department in the Government of Gujarat has environment wing and 
forest wing. The environment wing of the Department is the apex body in the Gujarat State for 
implementation of all the environment related matters including Environment (Protection) Act, 
1986, which is an umbrella Act on environment in the country. The main mandate of the 
Department is to achieve the sustainable development in the State and introducing the sound 
environmental management practices. The Department has four executing agencies viz Gujarat 
Pollution Control Board, Gujarat Ecology Commission, Gujarat Institute of Desert Ecology and 
Gujarat Environmental Management Institute, for discharging its functions. 

8   Gujarat Pollution Control Board  The Government of Gujarat constituted the GPCB (Gujarat Pollution Control Board) on 15.10.1974 
as per provisions under the Water (Prevention and Control of Pollution) Act, 1974 with a view to 
protect the environment, prevent and control the pollution of water in the State of Gujarat, that 
occupies a prominent niche in progressive and industrial development of the country. The Board has 
been entrusted with the Central Acts and relevant Rules for pollution control as notified thereof 
from time to time. 
The function of the Board is to enforce provisions of the following Acts, Rules and Directives issued 
by the Authorities from time to time.  

¶ The Water (Prevention and Control of Pollution) Act, 1974 

¶ The Water (Prevention and Control of Pollution) Cess Act, 1977 

¶ The Air (Prevention and Control of Pollution) Act, 1981 

¶ The Environment Protection Act,1986, various relevant Rules notified thereof 

¶ The Hazardous and other Waste (Management and Trans boundary Movement) 
Rules,2016. 

9  Labour Department, 
Government of Gujarat 

The Department of Labour is responsible for formulation, implementation, and enforcement of the 
labour laws in the state of Gujarat. Decent Working Conditions and Improved Quality of Life of 
Workers, Ensuring India without Child Labour and Enhancing Employability on a Sustainable Basis. 
Formulating and Implementing Policies / Programmes / Schemes / Projects for Providing Social 
Security and Welfare, Regulating Conditions of Work, Occupational Health and Safety of Workers, 
Eliminating Child Labour, Promoting Harmonious Industrial Relations, Ensuring Enforcement of 
Labour Laws and Promoting Employment Services. 

¶ The most important functions of the Commissionerate of Labour include maintaining peaceful 
atmosphere in the labour sector; ensure co-operation and healthy relation between 
employers and the employees, systematic implementation of labour legislation, enhancing 
welfare of workers through better policies and programmes. 
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Sr. No. Agency Function 

10  Private Security Agency, Gujarat It is a state government body, with the aim to establish providing licenses to the private security 
agencies under the Private Security Agencies (Regulations) Act, 2015. To provide: 
 

¶ Better services to the PSARA Controlling Authorities, private security agencies as well as to 
the citizen 

¶ Quick implementation of government policies from time to time. 

¶ Improved/transparent image of Government & Department 

¶ Instant access to information related to private security agencies 
To improve the quality of service delivery to the citizen and the quality of the work environment of 
the PSARA licensing authorities. 

11  Directorate Industrial Safety 
and Health Department (DISH) 
and Labour Department 

The Directorate Industrial Safety and Health Department enforces the provisions of Factories Act 
1948 and State Factories Rules and the rules made there under to ensure the safety health and 
welfare of the workers. It also plays a significant role in regularizing working hours, working 
conditions, and reducing the accident and dangerous occurrences in the factories, redressal of the 
grievances of the workers in respect of Safety Health and Welfare through a set of policies and 

programs developed by both the Central and State Government. Some of the functions of DISH are 

¶ Eliminating inequality and discrimination in the work place; 

¶ Enhancing occupational health and safety awareness and compliance in the workplace; 

¶ Workforce and community participation, to employers, employees, workplaces, communities, 
businesses and unions; and 

¶ Providing policy advice and analysis to government on labour and employment related 
matters. 
The main activities Directorate Industrial Safety and Health Department are: 

¶ To create awareness for Health & Safety amongst workers and factory management through 
seminars and other programs. 

¶ To update with the latest trend department arrange the Safety Conference every year. 

¶ To encourage and appreciate the workers contribution in the industry by Shram Awards 

¶ To facilitate implementation of various welfares schemes for Construction workers. 

¶ To conduct required Health & Hygiene Survey in various industrial sectors. 
 

12  State Forest Department The Forests & Environment Department forms the policy for the conservation of the forest, 
protection of the Wildlife and the Environment in the State of Gujarat. 
The main objectives of the policy states that: 

¶ Protection, Conservation and development of forests and wildlife, the adoption of measures 
of soil conservation, moisture conservation and increasing soil fertility. 

¶ The utilization of the forest so as to obtain the maximum yield consistent with their 
permanent maintenance and the supply of the needs of the people, agriculture, industry and 
defence. 

¶ To conduct research into silviculture, utilization and other problems affecting the 
regeneration and development of the forests. 

¶ To achieve the goals of National Forest policy 1988 and to cover the maximum area under 
forests. 

¶ To create awareness among the people about the forests and environment. 

¶ To increase the active participation of the local people in protection and conservation of 
forest with special emphasis on tribal, poor and women. 

 

4.3 Gujarat Waste to Energy Policy ς 2022  
The objectives ƻŦ ǘƘŜ άDǳƧŀǊŀǘ ²ŀǎǘŜ ǘƻ 9ƴŜǊƎȅ Policy ς нлннέ are as enlisted below: 

¶ HŜƭǇ ƛƳǇǊƻǾŜ ŜŦŦƛŎƛŜƴŎȅ ŀƴŘ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ƻŦ ŎƻƭƭŜŎǘƛƻƴ ŀƴŘ ŘƛǎǇƻǎŀƭ ƻŦ a{²Σ ǘƘŜǊŜōȅ ŎƻƴǘǊƛōǳǘƛƴƎ ǘƻ Ψ{ǿŀŎƘƘ .ƘŀǊŀǘ 
aƛǎǎƛƻƴΩ 

¶ Facilitate and promote disposal of MSW in more environment friendly manner 

¶ Facilitate and promote utilization of MSW as renewable resource for generation of electricity 

¶ Reduce the requirement of lands for disposal of MSW, thereby saving precious public resource for alternative public 
purpose 

¶ Promote investment, employment generation & skill enhancement in Renewable Energy Sector 
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¶ Lay down rational framework for smooth implementation of policy 

Gujarat Energy Development Agency (GEDA) shall be the state Government Nodal Agency for facilitation and implementation of 
the Gujarat WTE Policy 2022. The Nodal Agency will facilitate and assist the project developers to undertake the following 
activities in achieving the objectives of the Policy. 

1. Registration of projects 
2. Respond to queries and problems of Project Developers 
3. Accreditation and recommending WTE Projects for registering with Central Agency under REC Mechanism 
4. Certifying commissioning of Projects 
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4.4 Applicable National Environmental and Social Acts and Rules 

Table 4-2 below summarizes the key regulations that are relevant to the project across its lifecycle. This table should be used to update/develop a comprehensive legal register for the project that can be regularly monitored for compliance as well as updated 

to reflect changes/non-applicability of regulations, policies, and standards. 

Table 4-2  Applicability of key E&S regulations in the different phases of Project lifecycle 

Sr. No. Applicable Regulation/Permit 

C
o
n
st

ru
ct

io
n 

O
p

e
ra

tio
n 

Responsible Authority Applicability to the Project/ Status 

 Environment Protection     

1  EIA Notification (2006) and its amendments × × MoEFCC According to EIA Notification 2006 and amendment dated 25.06.2014, the Thermal Power plant up to 15MW, based on non-hazardous municipal waste 

and using auxiliary fuel such as coal / lignite / petroleum products up to 15% are exempted from prior environmental clearance. Additionally, Thermal 

Power plants using waste heat boiler without any auxiliary fuel are exempted from prior environmental clearance. 

Since the capacity of the project is 14.9 MW and MSW will be used as fuel for the boiler, therefore, environmental clearance is not applicable to the 

project 

2  Environment Protection Act, 1986 and as amended. 

The Air (Prevention and Control of Pollution) Act, 1981. 

The Water (Prevention and Control of Pollution) Act, 1974 

  

ṉ ṉ GPCB 
CPCB 

As per latest notification from the CPCB, dated 07/03/2016 (Ref No: B-29012/ ESS (CPA)/2015-201635 and GPCB36 ά²ŀǎǘŜ ǘƻ 9ƴŜǊƎȅ tƻǿŜǊ DŜƴŜǊŀǘƛƻƴ 

tǊƻƧŜŎǘ έ ƘŀǾŜ ōŜŜƴ ŎƭŀǎǎƛŦƛŜŘ ŀǎ άwŜŘ ŎŀǘŜƎƻǊȅέ ŀƴŘ ǘƘŜǊŜŦƻǊŜ άǘƘŜǊŜ ǎƘŀƭƭ ōŜ ƴŜŎŜǎǎƛǘȅ ƛƴ ƻōǘŀƛƴƛƴƎ Ψ/ƻƴǎŜƴǘ ǘƻ 9ǎǘŀōƭƛǎƘ ϧ hǇŜǊŀǘŜέ ŦƻǊ wŜŘ ŎŀǘŜƎƻǊȅ ƻŦ 

ƛƴŘǳǎǘǊƛŜǎέΦ ¢ƘŜ ǇǊƻƧŜŎǘ Ƙŀǎ ǊŜŎŜƛǾŜŘ /ƻƴǎŜƴǘ ǘƻ 9ǎǘŀōƭƛǎƘ ό/¢9ύ ǳnder Air Act 1981 and Water Act 1974 dated 09.07.2019 valid till 10.06.2026. According 

to the conditions of the CTE, the project is entitled to use 500 TPD MSW and 350 TPD Refuse Derived Fuel (RDF) as fuel for the WTE plant. However, based 

on discussion with GWRPL, it is understood that approximately 1000 TPD MSW will be required for the operation of the WTE plant which is not aligned to 

the condition of the CTE.  

Stack height as mentioned in CTE is 60 m. Project is planning to install stack of height 50m, which is not in compliance with stack height as per CTE 

obtained from GPCB. 

The Project should update the existing CTE and ensure future CTO include procurement of 1000 TPD MSW for operation of the project instead of 850 TPD 

mentioned in the CTE. Project to also discuss on the stack height with GPCB.  

 

3  The Noise (Regulation & Control) Rules, 2000 and as amended 
up to 2010 
Ambient Noise Standards 

ṉ ṉ GPCB 
CPCB 

As per the Act, ambient noise levels are to be maintained as stipulated in the rules for different categories of areas such as residential, commercial, and 
industrial and silence zones. Considering the location of the Project, the construction and operation activities of the Project and its contractors will need to 
abide by the limits prescribed for industrial area. 
 
As per the Noise Pollution (Regulation and Control) Rules 2010, every operating facility is required to take all possible steps to meet the ambient 
noise level standards prescribed in the Rules. The rules prescribe maximum permissible values of day and night-time noise levels for zones A, B, C and D 
representing industrial, commercial, residential and silence zone respectively. The same categorization and area code are being followed by EHS guidelines 
of IFC and MoEFCC vide gazette notification dated 14th February 2000 
 

Area Code Category of Area Day Time limits in d B(A)Leq Night-time limits in d B(A)Leq 

A Industrial Area 75 70 

B Commercial Area 65 55 

C Residential Area 55 45 

D Silence Zone** 50 40 

**Silence zone is defined as area up to 100 m around premises of hospitals, educational institutions and courts. Use of vehicle horns, loudspeakers and 
bursting of crackers are banned in these zones. 

4  Guidelines on usage of RDF in various industries (waste 
management sector included) by Ministry of Housing and Urban 
Affairs, 2018 

× ṉ GPCB Criteria for waste to energy process 
(i) Non-recyclable waste having calorific value of 1500 Kcal/kg or more shall not be disposed off on landfills and shall only be utilized for 

generating energy either or through refuse derived fuel or by giving away as feed stock for preparing refuse derived fuel.  
(ii) High calorific wastes shall be used for coprocessing in cement or thermal power plants. 

GWRPL will comply with the above requirements during operation phase of the project 

 
35 https://cpcb.nic.in/openpdffile.php?id=TGF0ZXN0RmlsZS9MYXRlc3RfMTE4X0ZpbmFsX0RpcmVjdGlvbnMucGRm 
36 https://gpcb.gujarat.gov.in/uploads/Final_Categorization.pdf 
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Sr. No. Applicable Regulation/Permit 
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Responsible Authority Applicability to the Project/ Status 

5  Solid Waste Management Rules 2016 as amended  
 

× ṉ GPCB/ local municipal body The Solid Waste Management Rules applies to solid or semi-solid domestic waste, sanitary waste, commercial waste, institutional waste, catering and 

market waste and other non-residential wastes, street sweepings, silt removed or collected from the surface drains, horticulture waste, agriculture and 

dairy waste, treated bio-medical waste excluding industrial waste, bio-medical waste and e-waste, battery waste, radio-active waste generated in the area 

under the local authorities. It provides specifications for generators, manufacturers, industrial units, local authorities and other entities regarding the 

various treatment methods and disposal mechanisms to be utilised.  

Clause 19 of Solid Waste Management 

Criteria for Duties regarding setting-up solid waste processing and treatment facility: 

¶ The operator of the facility shall design and set up the facility as per the technical guidelines issued by the Central Pollution Control Board in this 

regard from time to time and the manual on solid waste management prepared by the Ministry of Urban Development. 

¶ The operator of the facility shall obtain necessary approvals from the State Pollution Control Board or Pollution Control Committee. 

¶ The operator of the facility shall be responsible for the safe and environmentally sound operations of the solid waste processing and or treatment 

facilities as per the guidelines issued by the Central Pollution Control Board from time to time and the Manual on Municipal Solid Waste Management 

published by the Ministry of Urban Development and updated from time to time. 

¶ The operator of the solid waste processing and treatment facility shall submit annual report in Form III each year by 30th April to the State Pollution 

Control Board or Pollution Committee and concerned local body. 

 

Clause 21: Criteria for Waste to Energy Process 

¶ Non-recyclable waste having calorific value of 1500 K/cal/kg or more shall not be disposed of on landfills and shall only be utilised for generating 

energy either or through refuse derived fuel or by giving away as feed stock for preparing refuse derived fuel. 

¶ High calorific wastes shall be used for co-processing in cement or thermal power plants. 

¶ The local body or an operator of facility or an agency designated by them proposing to set up waste to energy plant of more than five tonnes per day 

processing capacity shall submit an application in Form-I to the State Pollution Control Board or Pollution Control Committee, as the case may be, for 

authorisation.  

 

All types of waste received at the facility will be pre-processed and processed  and will be managed by GWRPL in accordance with the relevant provision of 
this Rule 

6  
Indian Boilers Act-1923 

× ṉ Chief Inspector of Boilers 
The Indian Boilers Act-1923 was enacted with the objective to provide mainly for the safety of life and Property of persons from the danger of explosions of 
steam boilers and for achieving uniformity in registration and inspection during operation and maintenance of boilers in India. As the WTE project will 
require boilers for producing energy, this act is applicable.  

According to the Indian Boilers Act, 1923, every boiler owner who purchases a new boiler  

¶ submit an application to the Chief Inspector of Boilers along with the inspection fees as per regulation 385 of IBR-1950 and the certificates of the 

manufacture in form of II, III & IV issued by the Chief Inspector of Boilers of the state, for the registration of the boiler. 

¶ The Boiler is inspected and its M.B along with (Memorandum of Inspection Book) is prepared. All calculations for the pressure parts of the boiler are 

made as per IBR-1950 and a P.O. (Provisional Order) is issued for a maximum period of six months to operate the boiler at the maximum working 

pressure as calculated. 

¶ The boiler is offered for the STEAM TEST by the boiler owner within the validity of PO and if found satisfactory, a certificate for a period of 12 months 

is issued. 

GWRPL will comply with the above requirements during operation phase of the project 

7  
Fly Ash Utilization Notification, 2022   

× ṉ GPCB 
CPCB 

The project will generate 140TPD of fly ash from the waste combustion and the fly ash will be managed as per the Fly ash utilization notification 2022 

8  Construction and Demolition Waste Management Rules 2016  
 

ṉ × Local authority  Construction waste generated at site will be handled as per the provisions of Construction and Demolition Waste Management Rules, 2016.  

9  Manufacture, Storage and Import of Hazardous Chemicals 
(MSIHC) Rules, 1989 and as amended 

ṉ ṉ GPCB 
 

Rules will be applicable during construction and operation phases if chemicals stored at site satisfy the criteria laid down in the Rules 

10  The Batteries (Management and Handling) Rules 2022 ṉ ṉ GPCB 
 

Batteries waste, if any generated in construction and operation phase to be disposed of as per Batteries (Management and Handling) Rules 2022. 
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Responsible Authority Applicability to the Project/ Status 

11  E-waste (Management) Rules, 2016 ṉ ṉ GPCB 
 

E waste generated on site to be collected, stored, and disposed of as per E waste Management Rules. 

12  Hazardous and Other Wastes (Management and Transboundary 
Movement) Rules, 2016 as amended till date  

ṉ ṉ GPCB 
CPCB 

Hazardous waste estimated to be generated from the plant includes organic residue, salts, spent solvents, used oil from operating equipment and DG sets, 
fly ash from ESP, waste effluent, empty drums, etc., therefore the WtE plant attracts the provisions for obtaining a hazardous waste authorization as per 
Hazardous and other Wastes (Management and Transboundary movement) Rules, 2016 and its amendments thereof.  

Handling of hazardous waste including collection, storage, transportation, and disposal/ recycling as well as documentation needs to be maintained as per 

the requirements of Hazardous and Other Wastes (Management and Transboundary Movement) Rules, 2016. Hazardous waste Authorization for the 

project shall be obtained prior to operation phase. 

13  Plastic Waste Management Rules 2016 ṉ ṉ GPCB 
CPCB 

The WtE plant must comply with the Plastic Waste Management Rules. As per the rules, if the project generates plastic waste, then the same must either 
be sent to nearby cement kiln for co-processing or disposed of through authorised recyclers.  

The project also has to make sure that the plastic used in the project is greater than 50 microns. 

14  Bio-Medical Waste Management Rules, 2016 as amended 
10.05.2019 

ṉ ṉ GPCB 
CPCB 

Bio-medical waste generated at site will attract provisions of Bio-Medical Waste Management Rules, 2016. Biomedical waste generated to be disposed of 
through authorized agency. 

15  Ground water extraction permission will be required if the 
project plans to abstract groundwater for fulfilling water 
demand.   

ṉ ṉ GPCB 
CPCB 

As per the information provided by Aquifer Mapping and Ground Water Management Plan for Rajkot, 2020, the Rajkot block where the under construction 
Project fall is categorised as Safe in terms of ground water extraction.All industries/mining/ infrastructure projects drawing ground water in safe, semi-
critical and critical assessment units will have to pay ground water abstraction charges based on quantum of ground water extraction and category of 
assessment unit as per details given in this guideline. 

GWRPL has obtained No Objection Certificate (NOC) from CGWA on 02.11.2020 valid up to 01.11.2023. As per the NOC, the project can abstract 7.5 
m3/day water from one existing borewell within the project premises. Based on review of waterlog, it was observed that project is abstracting 7.5 m3/day 
water from the borewell which is in compliance to the NOC obtained. 

However as per the conditions of the NOC, Proponents shall install roof top rainwater harvesting in the premise as per the existing building bye laws in the 
premise. Based on discussion with GWRPL, no rainwater harvesting system is planned for the project.  

Additionally, as per the conditions, the firm shall report compliance of the NOC conditions online on the website (www.cgwa-noc.gov.in) within one year 
from the date of issue of this NOC 

 Social     

16  The Indian Telegraph Act, 1885  × × Department of Telegraphic ς 
Communication, Government 
of Gujarat 

Section 10 
Power for telegraph authority to place and maintain telegraph lines and posts. The telegraph authority may, from time to time, place and maintain a 
telegraph line under, over, along, or across, and posts in or upon, any immovable property subject to the following conditions: 

¶ The telegraph authority shall not exercise the power conferred by this section except for the purpose of a telegraph established or maintained by 
the Central government of India. 

¶ The central government shall not acquire any right other than that for use of the property for placing telegraph lines passing either under, over, 
along or across the property. 

¶ The central authority shall not exercise its powers with respect to any property which is under the control or management of any local authority, 
without permission of that authority. 

¶ given the powers under this section, the telegraph authority shall minimize/avoid damage to the property to the extent possible and shall pay full 
compensation to all persons interested in any damage sustained by them due to the powers exercised by the telegraph property with respect to 
the land. 

17  The Electricity Act, 2003 ṉ ṉ Gujarat Energy Transmission 
Corporation Limited 

Section 67 

Section 67 of the Electricity Act 2003 (along with Section 68 discussed below) deal with the powers of the central/state authority on the use of land for 
Right of Way (RoW), erection of transmission towers/electric poles. However, the provisions of Electricity Act under Section 67 apply on the licensee (as 
appointed by the government) who has not been granted the powers of the Telegraph Authority under the Telegraph Act, 1885. 

The licensee, subject to the terms and conditions of the license, as awarded by the government, may carry out work to lay down supply lines, that includes: 

¶ To open/break the soil and pavement of any street, railway. 

¶ To open/break any sewer, drain or tunnel in or under any street, railway. 

¶ To lay down and place electric lines, electrical plant, and other works 

¶ To repair existing electrical supply lines 

In order to carry out works, as incidental to, and required for the laying of electrical supply lines, the appropriate government (central/state), may specify 
the conditions and grant the necessary permissions, particularly on matters relating to ς 
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Responsible Authority Applicability to the Project/ Status 

¶ Consent of the local authority, owner, or occupier of the land parcel on which work is to be carried out, as required. 

¶ The duration of the contract of the licensee, and the nature of work 

¶ Determining the compensation amount, procedure of deposit of compensation amount payable by the licensee and payment process to the 
persons affected by the work to be carried out. 

¶ The rights of the owner/occupier of the land parcels that is being utilized for the works to be carried out by the licensee. 

¶ The procedure for fencing, guarding, and other safety measures relating to work on streets, railways and for alteration of the position of pipes, 
electric lines, telegraph lines. 

¶ The manner of restoration of property affected by such works and maintenance of the same. 

¶ aŀǘǘŜǊǎ ǊŜƭŀǘƛƴƎ ǘƻ ŘƛǎǇǳǘŜǎ ƻƴ ŎƻƳǇŜƴǎŀǘƛƻƴ ŀƳƻǳƴǘ ǎƘŀƭƭ ōŜ ŘŜǘŜǊƳƛƴŜŘ ōȅ ŀƴ άŀǇǇǊƻǇǊƛŀǘŜ ŎƻƳƳƛǎǎƛƻƴέΦ 

the execution of works, involving erection of towers and connection of overhead lines, are done, only after a detailed field study, by identifying a feasible 
route of the proposed transmission line and by selecting a suitable corridors, by avoiding densely populated residential areas, span length, the angle of 
deviation, the extent of damage, likely to be caused, while erecting towers, maintenance cost of electric lines and towers and more particularly, the public 
interest in providing electricity to a large section of people and industrial establishments, 

Section 68  

The section provides for process of approval from the appropriate government for stringing of overhead lines, and/or maintenance of existing overhead 
lines. While section 67 contains provisions granted to the licensee by the government regarding erection of towers, this section deals with structures under 
the transmission line (TL) RoW 

¶ Any tree, or any structure standing near overhead line, or has been placed near an overhead line after the approval of the RoW, and erection of 
towers, can be removed or dealt with as accordingly by the licensee, after obtaining necessary approvals from appropriate government. 

¶ In case of any tree, structure in existence prior to the approval of the RoW and subsequent construction activities in the RoW, compensation 
shall be awarded to such persons with ownership of the trees/structures by the licensee. (Tree includes shrub, jungle, hedge). 

Section 68 of the Act contemplates that the appropriate government may, by rules made in this behalf, delegate the powers for carrying out over headline 
tower works and such power cannot be delegated by anyone else especially without prior permission from the appropriate government. Section 68 (2) (c) 
of the Indian Electricity Act prescribe the period of notice to be given prior to carrying out the works. 

Section 164 

This section grants the equivalent powers as vested to the telegraph authority through the Telegraph Act of 1885 to the private licensee (electricity 
generation and Distribution Company) for placing/erecting TL towers, and procurement of easement rights for RoW (Ministry of Power, Procedure for 
Obtaining Authorization U/s 164 of the Electricity Act, 2003, 2016). The appropriate government may elevate the status of a private company to the status 
of a public body and confer the powers as prescribed in the Telegraph Act upon the licensee, upon the submission of request from the company. In the 
submission of request, the licensee will furnish the following details: 

¶ Newspaper publication of the scheme (dissemination of information in public domain) 

¶ Authenticated maps showing the details of the selected route alignment, along with justification. 

18  Guidelines on Payment of Compensation for the Right of Way 
(RoW) for Transmission Lines, Ministry of Power, October 2015 

ṉ x Gujarat Energy Transmission 
Corporation Limited 

In order to address the inadequacy of rules and statutes contained in Section 16 of the Telegraph Act and Section 68 of the Electricity Act regarding 
payment of compensation for loss of trees/structures, the Ministry of Power formulated guidelines for determining the compensation towards "damages" 
as stipulated in the Electricity Act, 2003 along with Indian Telegraph Act, 1885. These guidelines take into account losses that were not described in the 
two Acts. The guidelines are applicable for construction activities related to electricity lines of 66 kV and above (Ministry of Power, Guidelines for payment 
of compensation towards RoW damages, 2015). These are: 

¶ For tower base area impacted by erection activities, compensation at 85% of land value based on Circle rate/Stamp Act rates for tower base 
area. 

¶ For deterioration in value of land caused due to stringing of overhead lines and demarcation of the RoW corridor, compensation will be decided 
by the States as per the land category s.t a maximum of 15% of the land value based on Circle rate 

 Labour     

19  Contract Labour (Regulation & Abolition) Central Act 1970 and 
Contract Labour (Regulation And Abolition) Rules, 1972 Gujarat 
 

ṉ ṉ Labour Department The Act applies to: 

¶ To every establishment in which twenty or more workmen are employed or were employed on any day of the preceding twelve months as contract 
labour 

¶ To every contractor who employees or who employed on any day of the preceding twelve months twenty or more workmen 
 
The Act details out conditions of licensing of contractors37 and ensure basic welfare measures to be made available to the contract workers by the 
employer, which includes: 

¶ Canteens 

¶ Restrooms 

 
37 No contractor to whom this Act applies, shall undertake or execute any work through contract labour except under and in accordance with a license issued in that behalf by the licensing officer 
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¶ First aid facilities 

¶ Liability of principal employer 

¶ Responsibility for payment of wages 

¶ Penalties and procedure 
Registers and other records to be maintained38 
 
Applicability 
Applicable 

Applicable on M&N Infra Construction Private Limited 

M&M Infra construction Private Limited has obtained the contractual labour license with license number CLRA/License/CLRA/RJT/2022/CLL/32 

Not Applicable on Golden Crown Security Allied Services 
The number of security personnel employed (which is 5) by the agency are below the mandatory applicability limit of 20 workers as per the Act. Therefore, 
as per the section 4 of the Act, the contractor labour license is not applicable on the agency 

20  The Gujarat Factory Rule, 1963  × ṉ Chief Inspector of Factories According to the act, an application for obtaining permission for the site on which the factory is to be situated and for the construction or extension of a 
factory shall be made to the Chief Inspector of Factories, Application for such permission shall be made in Form No. 1 which shall be accompanied by the 
following documents  

¶ a flow chart of the manufacturing process supplemented by a brief description of the process in Its various stages.  

¶ plans in duplicate drawn to scale showing: -  
o the site of the factory and Immediate surroundings including adjacent buildings and other structures, roads, drains, etc.  
o the plan elevation and necessary cross-sections of the various buildings, indicating all relevant details relating to natural lighting, 

ventilation and means of escape in case of fire. The plans shall also clearly indicate the position of the plant and machinery, aisles and 
passageways; and  

¶ such other particulars as the Chief Inspector may require,  
If the Chief Inspector is satisfied that the plans are in consonance with the requirements of the Act he shall, subject to such conditions as he may specify, 
approve them by signing and returning to the applicant one copy of each plan or tie may call for such approval to be given. 
 
Applicability 
Not Applicable 
The project is still in the construction phase, thus, the Act is not applicable. 

21  Minimum Wages Act 1948  
 

ṉ ṉ Labour Department The act ensures minimum wages for each category of workers. Per the provision of the Act, the employer shall pay to every employee engaged in a 
schedule employment under them, wages at a rate not less than the minimum wages fixed by such notification of by the state government for that class of 
employees in that employment without any deductions except as may be authorised within such time and subject to such conditions as may be prescribed.  
Further, the Act also detailed out provisions on key aspects, such as: 

¶  fix the working hours for a normal working day 

¶ overtime payment 

¶ wages of worker who works for less than normal working days 

¶ Minimum time rate wages for piecework 

¶ Maintenance of registers and records 

¶ Penalties on offences to the Act 

¶ General provision for punishment of offences 

¶ Payment of undisbursed amounts due to employees 
 
Overtime Payment 
The employer shall pay to every employee engaged in a scheduled employment under him wages at a rate not less than the minimum rate of wages fixed 
by the appropriate Government Authority for that class of employees in that employment without any deductions except as may be authorized within such 
time and subject to such conditions as may be prescribed. 
 
Applicability 
Applicable 

Applicable 

 
38 Every principal employer and every contractor shall maintain such registers and records giving such particulars of contract labour employed, the nature of work performed by the contract labour, the rates of wages paid to the contract labour and such other particulars in such form as may be prescribed 
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It has been confirmed through consultation and a review of the wage register that all workers and security personnel at the project are receiving wages 
equivalent to the minimum wages prescribed by the Gujarat state notification39, it indicates the compliance with the provisions of the Minimum Wages 
Act, 1948. 

The review of sample of wages received by the workers are provided below: 

Workers Employment Wages 

Received 

Class of employee Wages as per 

notification 

Workers 1 Construction workers 700/day Skilled 474 

Workers 2 Helper in construction 

activities 

500-600/day Semi-skilled and 

unskilled 

462 

Workers 3 Security personnel 15,000/month 

and 577/day 

Skilled 474 

 

22  Equal Remuneration Act 1976 ṉ ṉ Labour Department Puts in place rules and regulations governing the remuneration payable to workers and employees. 
Applicability 

Applicable 
As per the review of wage register and consultation with workers it was observed that the workers working at same level is receiving equal remuneration 
irrespective of their gender 

23  The Payment of Wages Act, 1936, amended in 2005 and 2017 ṉ ṉ Labour Department 
¶ This Act was passed with the aim of regulating the payment of wages but excluding bonus/pension/PF/gratuity etc. to persons employed in any 

factory, either directly or indirectly through a sub-contractor.  

¶ The Act holds the employer solely responsible for the payment of wages to the employees.  

¶ The Act also specifies the need for a timeline for the wage payment, and the provisions for fines and deductions amongst other details pertaining to 
wages 

No wage period shall exceed one month. 
 
Applicability 

Applicable 
Based on the consultation with workers and review of wage register, it is understood that all workers receive their wages within seven (7) days of the end 
of the wage period. In the case of the project, wage period is the last day of a month, and the workers receive their wages on or before the seventh day of 
the next month 

24  Maternity Benefit Act, 1961 & The Maternity Benefit 
(Amendment) Act, 2017  

ṉ ṉ Labour Department 
¶ Every woman shall be entitled to, and her employer shall be liable for, the payment of maternity benefit at the rate of the average daily wage for the 

period of her actual absence the period immediately preceding the day of her delivery, the actual day of her delivery and any period immediately 
following that day. 

¶ Increases the duration of the maternity leave from 12 to 26 weeks which can be availed prior to 8 weeks from the date of expected delivery (earlier 
it was 6 weeks prior). 

¶ From third child onwards, maternity leave to be for 12 weeks which can be availed 6 weeks prior. 
Employer to permit a woman to work from home, if the nature of work permits her to do so and the same can be availed after the completion of her 
maternity leave for a duration mutually decided. Woman to be informed at the time of appointment, of the maternity benefits available, either in writing 
or electronically. 
 
Applicability 

Applicable 
As reported, the project is providing benefits to female workers as per the Act. 

25  The Sexual Harassment of Women at Workplace (Prevention, 
Prohibition and Redressal) Act, 2013 

ṉ ṉ Labour Department ¶ No woman shall be subjected to sexual harassment at any workplace 

¶ The following circumstances, among other circumstances, if it occurs or is present in relation to or connected with any act or behaviour of sexual 
harassment may amount to sexual harassment:- 

 
39 https://col.gujarat.gov.in/Portal/News/998_3_minimum_wages_46_Schedule_Employment_27.03.2023.pdf (Accessed on May 27, 2023) 

https://col.gujarat.gov.in/Portal/News/998_3_minimum_wages_46_Schedule_Employment_27.03.2023.pdf
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¶ Implied or explicit promise of preferential treatment in her employment: or  

¶ Implied or explicit threat of detrimental treatment in her employment; or  

¶ Implied or explicit threat about her present or future employment status: or  

¶ Interference with her work or creating an intimidating or offensive or hostile work environment for her; or  
Humiliating treatment likely to affect her health or safety. 
 
Applicability 

Applicable 
Based on consultation with female workers it is confirmed that there is no sexual harassment at the project level. Sexual harassment refers to unwelcome 
sexual advances, requests for sexual favours, or any other verbal, non-verbal, or physical conduct of a sexual nature that creates an intimidating, hostile, or 
offensive working environment. 

26  The E.P.F. and Miscellaneous Provisions act, 1952 ṉ ṉ Labour Department ¶ This Act is applicable to every factory or establishment employing 20 or more persons.  

¶ This Act requires the employer to provide for provident fund as under the scheme to the general public 
The contribution which shall be paid by the employer to the Fund shall be ten percent. Of the basic wages, dearness allowance and retaining allowance, if 
any, for the time being payable to each of the employees whether employed by him directly or by or through a contractor, and ǘƘŜ ŜƳǇƭƻȅŜŜΩǎ 
contribution shall be equal to the contribution payable by the employer in respect of him and may, if any employee so desires, be an amount exceeding 
ten percent of his basic wages, dearness allowance and retaining allowance if any. 
 
Applicability 

Applicable 
The applicability and status of the registration of contractor and security personnel are provided below: 

Contractor/Project SPV Applicability Status 

M&M Infra Construction 

Private Limited 

The Act is 

not 

applicable 

on the 

contractor 

 

As per the Act, an employee whose salary applicable for 

PF is more than INR 15,000 per month and first time 

covered under the Act, is an Excluded employee. 

 

Note: All the workers employed by the contractor are 

earning more than INR 15,000 per month and have not 

been covered under the Act before employing at the 

Project.  

Golden Crown Security 

Allied Services 

The Act is 

applicable 

on the 

contractor 

The security agency has obtained the PF registration vide 

establishment code GJAH1910947000. 

Further, based on the consultation with security 

personnel, they are receiving benefits as per the Act.  

 

27  Payment of Bonus Act, 1965 and rules and subsequent 
amendment 

ṉ ṉ Labour Department Every employee shall be entitled to be paid by his employer in an accounting year, bonus, in accordance with the provisions of this Act, provided he has 
worked in the establishment for not less than thirty working days in that year. Further, every employer shall be bound to pay to every employee in respect 
of the accounting year commencing on any day in the year 1979 and in respect of every subsequent accounting year, a minimum bonus which shall be 8.33 
per cent. of the salary or wage earned by the employee during the accounting year or one hundred rupees, whichever is higher, whether the employer has 
any allocable surplus in the accounting year. 

An employee shall be disqualified from receiving bonus under this Act, if he is dismissed from service for 

¶ fraud; or 

¶ riotous or violent behaviour while on the premises of the establishment; or 
 theft, misappropriation, or sabotage of any property of the establishment 
 

28  Payment of Gratuity Act, 1972 ṉ ṉ Labour Department 
Gratuity shall be payable to an employee on the termination of his employment after he has rendered continuous service for not less than five years, 

¶ ƻƴ ŜƳǇƭƻȅŜŜΩǎ ǎǳǇŜǊŀƴƴǳŀǘƛƻƴΣ ƻǊ 
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¶ on his retirement or resignation, 

¶ on his death or disablement due to accident or disease 

Provided that the completion of continuous service of five years shall not be necessary where the termination of the employment of any employee is due 
to death or disablement. 

The gratuity amount will be calculated as follows: 

¶ Employees are entitled to get the salary of 15 days for every completed year as gratuity. 

¶ Only the basic pay and DA (if any) are considered while accounting for the salary. It means any bonus, special allowance and HRA are not taken 
for the gratuity calculation. 

Note 

Gratuity calculation: 

Gratuity = (Salary / 26) x 15 x Number of years in service 

Where; 

{ŀƭŀǊȅ ƛǎ ά[ŀǎǘ ŘǊŀǿƴ ōŀǎƛŎ Ǉŀȅ Ҍ 5!έ 

26 is the average working days in a month (As per Gratuity rules ς 26 days not 30 days calculated) 
15 is the actual days considered for gratuity in a year 

29  ESI Act, 1948 (Employees State Insurance Act, 1948) x ṉ Labour Department ¶ It applies to all non-seasonal factories  

¶ To provide benefits in case of sickness, maternity, ŀƴŘ ŜƳǇƭƻȅƳŜƴǘ ƛƴƧǳǊȅΩ ŀƴŘ ǘƻ ƳŀƪŜ ǇǊƻǾƛǎƛƻƴ ŦƻǊ ŎŜǊǘŀƛƴ ƻǘƘŜǊ ƳŀǘǘŜǊǎ ƛƴ ǊŜƭŀǘƛƻƴ ǘƘŜǊŜǘƻΦ 

¶ all employees in factories or establishments to which this Act applies shall be insured in the manner provided by this Act. 
The contribution payable under this Act in respect of an employee shall comprise contribution payable by the employer (hereinafter referred to as the 
ŜƳǇƭƻȅŜǊΩǎ ŎƻƴǘǊƛōǳǘƛƻƴύ ŀƴŘ ŎƻƴǘǊƛōǳǘƛƻƴ ǇŀȅŀōƭŜ ōȅ ǘƘŜ ŜƳǇƭƻȅŜŜ όƘŜǊŜƛƴŀŦǘŜǊ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ ŜƳǇƭƻȅŜŜΩǎ ŎƻƴǘǊƛōǳǘƛƻƴύ ŀƴd shall be paid to the 
Corporation. 
 
Applicability 

Not Applicable ς construction workers 

.ŀǎŜŘ ƻƴ IƻƴΩōƭŜ {ǳǇǊŜƳŜ /ƻǳǊǘ ƻŦ LƴŘƛŀ ƻǊŘŜǊ ŘŀǘŜŘ лсΦлтΦнлмуΣ 9{L/ ƛǎ ƴƻǘ ŀǇǇƭƛŎŀōƭŜ ƻƴ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ǿƻǊƪŜǊǎ ŘǳǊƛƴƎ ǘƘŜ stay order. However, till 

date the stay order is applicable across India. Further, Employees State Insurance Corporation through its letter no. T.11/13/03/2015 Rev.II dated 

26.09.2018 ς also clarifies that no ESIC contribution may be collected from construction site workers. 

Applicable ς Security personnel 
Golden Crown Security and Allied Services has obtained the ESIC registration, and the employee code of the agency is 37001136390001018 

30  ²ƻǊƪƳŜƴΩǎ /ƻƳǇŜƴǎŀǘƛƻƴ !ŎǘΣ мфно ṉ ṉ Labour Department Payment of compensation amount as applicable at the time of the accident resulting in a temporary or a permanent disablement such that it reduces the 
earning potential of workman in any employment. Or contracts an occupational disease peculiar to that employment. 
 

Applicable 
The project has reported that they will pay the compensation amount as applicable at the time of the accident resulting in a temporary or a permanent 
disablement. 

31  Child Labour (Prohibition and Regulation) Act, 1986 and 
subsequent amendments 

ṉ ṉ Labour Department The Act intends to: 

¶ Ban the employment of children, i.e., those who have not completed their fourteenth year, in specified occupations and processes 

¶ Lay down a procedure to decide modifications to the schedule of banned occupations or processes 

¶ Regulate the conditions of work of children in employments where they are not prohibited from working 
Lay down enhanced penalties for employment of children in violation of the provisions of this Act and other Acts which forbid the employment of children. 
 

Applicability 

Applicable 
During the site visit, it was observed that the project has not employed any child labour. 

32  The Bonded Labour System (Abolition) Act 1976; ṉ ṉ Labour Department Abolition of Bonded Labour System: (i) The bonded labour system is abolished and every bonded labourer stands free and is discharged from any 
obligation to render any bonded labour; (ii) (a) No person is to make any advance of bonded labour, (b) No person is to compel any person to render any 
bonded labour or other form of forced labour. 
 

Applicability 

Applicable 
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Based on the consultation with workers and information reviewed, it is confirmed that there is no bonded labour at the project level. Bonded labour refers 
to a situation where a person is compelled to work in order to repay a debt, often through exploitative and coercive practices. It is a form of forced labour 
and is considered a violation of human rights. 

33  The Protection of Civil Rights Act, 1955 ṉ ṉ Labour Department A person shall be deemed to boycott another person who - (a) refuses to let to such other person or refuses to permit such other person, to use or occupy 
any house or land or refuses to deal with, work for hire for, or do business with, such other person or to render to him or receive from him any customary 
service, or refuses to do any of the said things on the terms on which such things would be commonly done in the ordinary course of business; or (b) 
abstains from such social, professional or business relations as he would ordinarily maintain with such other person.   
 

Applicable 
The project is in compliance with the requirement of the Act. 

34  Inter-state Migrant Workmen Act 1979. ṉ  ṉ  Labour Department The Key provisions of the Act, include: 

¶ Responsibility of payment of wages: 1) A contractor shall be responsible for payment of wages to each inter-state migrant workman employed by 
him and such wages shall be paid before expiry of such period as may be prescribed; 2) Every principal employer shall nominate a representative 
duly authorised by him to be present at the time of disbursement of wages by the contractor and it shall be the duty of such representative to certify 
the amounts paid as wages in such manner and may be prescribed; 3) It shall be the duty of the contractor to ensure the disbursement of wages in 
the presence of the authorize representative of the principal employer; 4) In case the contractor fails to make payment within the prescribed period 
or make short payment, then the principal employer shall be liable to make payment of the wages in full or the unpaid balance due, as the case 
maybe, to the inter-State migrant workman employed by the contractor and recover the amount so paid from the contractor either by deduction 
from any amount payable to the contractor under any contract or as a debt payable by the contractor  

¶ The wage rate of an interstate migrant worker shall in no case be paid less than the wages fixed under the Minimum Wages Act, 1948, 2. Wages 
payable to an interstate migrant workman shall be paid in cash 

¶ There shall be paid by the contractor to every interstate migrant worker at the time of recruitment, a displacement allowance equal to fifty per cent 
of the monthly wages payable to him or seventy-five rupees whichever is higher 

The amount paid to a worker as displacement allowance shall not be refundable and shall be in addition to the wages or other amount payable to him. 
 

Not-Applicable 
The projectΩǎ ŜƳǇƭƻȅŜŘ ǿƻǊƪŜǊǎ ŘƻŜǎ ƴƻǘ Ŧŀƭƭ ǳƴŘŜǊ ǘƘŜ ŎŀǘŜƎƻǊȅ ƻŦ Inter-state migrant workmen40. 

35  The building and other Construction Workers Act, 1996  ṉ X  Labour Department Ensure safety measures at construction work site and other welfare measures such as canteens, first-aid facilities, ambulance, housing accommodation for 
Workers near the Workplace etc. 
 
Overtime Payment 
Wages for overtime work: 1) Where any building worker is required to work on any day more than the number of hours constituting a normal working day, 
he shall be entitled to wages at the rate of twice his ordinary rate of wages; 2) The ordinary rate of wages means the basic wages plus such allowances as 
the worker is for the time being entitled to but does not include any bonus. 
 
²ƻǊƪŜǊǎΩ !ŎŎƻƳƳƻŘŀǘƛƻƴ 

(1) The employer shall provide, free of charges and within the work site or as near to it as may be possible, temporary living accommodation to all building 
workers employed by him for such period as the building or other construction work is in progress. 

(2) The temporary accommodation provided under sub-section (1) shall have separate cooking place, bathing, washing and lavatory facilities. 
(3) As soon as may be, after the building or other construction work is over, the employer shall, at his own cost, cause removal or demolition of the 
temporary structures erected by him for the purpose of providing living accommodation, cooking place or other facilities to the building workers as 
required under sub-section (1) and restore the ground in good level and clean condition. 
 
Creches 
(1) In every place wherein, more than fifty female building workers are ordinarily employed, there shall be provided and maintained a suitable room or 
rooms for the use of children under the age of six years of such female workers. (2) Such rooms shallτ (a) provide adequate accommodation; (b) be 
adequately lighted and ventilated; (c) be maintained in a clean and sanitary condition; (d) be under the charge of women trained in the care of children and 
infants. 
 
Applicability 

Applicable 
GWRPL has obtained BOCW registration with registration number JDISH/RJT/BOCW/174/2022 dated 03.01.2023. The registration is valid till 31.12.2023. 

36  The Industries Disputes (Amendment) Act, 2010 ṉ ṉ Labour Department ¶ Every industrial establishment employing twenty or more workmen shall have one or more Grievance Redressal Committee for the resolution of 
disputes arising out of individual grievances.  

 
40 Inter-state migrant workmen mean any person who is recruited by or through a contractor in one State under an agreement or other arrangement for employment in an establishment in another State, whether with or without the knowledge of the principal employer in relation to such establishment 
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¶ The Grievance Redressal Committee shall consist of equal number of members from the employer and the workmen.  

¶ The chairperson of the Grievance Redressal Committee shall be selected from the employer and from among the workmen alternatively on rotation 
basis every year.  

¶ The total number of members of the Grievance Redressal Committee shall not exceed more than six: Provided that there shall be, as far as 
practicable, one-woman member if the Grievance Redressal Committee has two members and in case the number of members are more than two, 
the number of women members may be increased proportionately.  

¶ Notwithstanding anything contained in this section, the setting up of Grievance Redressal Committee shall not affect the right of the workman to 
raise industrial dispute on the same matter under the provisions of this Act.  

¶ The Grievance Redressal Committee may complete its proceedings within forty-five days on receipt of a written application by or on behalf of the 
aggrieved party.  

¶ The workman who is aggrieved of the decision of the Grievance Redressal Committee may prefer an appeal to the employer against the decision of 
Grievance Redressal Committee and the employer shall, within one month from the date of receipt of such appeal, dispose off the same and send a 
copy of his decision to the workman concerned.  

Nothing contained in this section shall apply to the workmen for whom there is an established Grievance Redressal Mechanism in the establishment 
concerned. 
 

Applicability 

Applicable 
The project has established a grievance redressal mechanism depicting grievance redressal committee, and the process of redressing the grievances. 

37  Trade Union Act, 1926 ṉ ṉ Labour Department Any seven or more members of a  Trade Union  may, by subscribing their names to the rules of the Trade  Union and  by otherwise complying with the 
provisions of this Act with  respect to  registration, apply  for registration  of the  Trade Union  under this Act. 
The admission of ordinary members who shall be persons actually engaged or employed in an industry with which the Trade Union is connected, and the 
admission of the number   of honorary   or temporary members to form the executive of the Trade Union. 
 

Applicability 

Applicable 
The project has reported that they are not stopping any workers to join or form trade union. 

38  Persons with Disabilities Act, 1995 and Persons with Disability 
Rules 1996 

ṉ ṉ Labour Department ¶ Give effect to the proclamation on the full participation and equality (equal opportunities) of people with disabilities and protection of rights  

¶ The employer in every establishment shall furnish such information or return as may be prescribed in relation to vacancies appointed for person, 
with disability that have occurred or are about to occur in that establishment to such Special Employment Exchange as may be prescribed and the 
establishment shall thereupon comply with such requisition. 

¶ Every employer shall maintain such record in relation to the person. With disability employed in his establishment in such form and in such manner 
as may be prescribed by the appropriate Government 

¶ Every appropriate Government shall appoint in every establishment such percentage of vacancies not less than three per cent. for persons or class of 
persons with disability of which one per cent. Each shall be reserved for persons suffering from- 

o Blindness or low vision; 
o Bearing impairment; 
o Loco motor disability or cerebral palsy, in the posts identified for each disability: 

Provided that the appropriate Government may, having regard to the type of work carried on in any department or establishment, by notification subject 
to such conditions, if any, as may be specified in such notification, exempt any establishment from the provisions of this section. 

 

Applicability 
Based on the consultation with workers it is confirmed that there is no discrimination at the project level. Discrimination refers to the unfair or unequal 
treatment of individuals or groups based on certain characteristics such as race, gender, religion, nationality, or disability. It is a violation of human rights 
and can create a hostile and unequal working environment. 

39  Ancient Monuments and Archaeological Sites and Remains Act 
1958 

ṉ × Labour Department This Act places restrictions on the destruction, alteration, defacement, or removal of monuments and on construction on or near the site of any protected 
monument. 
No person, including the owner or occupier of a protected area, shall construct any building within the protected area or carry on any mining, quarrying, 
excavating, blasting or any operation of a like nature in such area, or utilise such area or any part thereof in any other manner without the permission of 
the Central Government 

40  Private Security Agencies (Regulation) Act, 2005 ṉ ṉ Managing Director, Gujarat 

Police Academy, General 

Administrative Department 

 

An Act to provide for regulations of private security agencies and for matters connected therewith or incidental thereto. Per the provision of the Act ς No 
person shall carry on or commence the business of private security agency , unless he/she holds a license issued under this Act. 
 

Applicable 
Golden Crown Security and Allied Services ς the private security providing agency has obtained the PSARA license vide license number 19083828 and is 
valid till 19.08.2024. 
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 Ecology     

41  Wildlife (Protection) Act, 1972 
 

ṉ ṉ Wildlife Warden, State Forest 
Department 

If any protected/ endangered flora or fauna (as listed in Schedules of Wildlife Protection Act, 1972) are found in the project area, the proponent should 
implement conservation measures for their protection. 
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4.5 Applicability of International Finance Corporation ς Performance Standards, 2012 
Table 4-3 provides the detail of the applicability of IFC PS, 2012 on the project. 

Table 4-3  Applicability of IFC Performance Standards to the Project 

Sr. No. IFC Performance 
Standards 

Applicability/ Compliance/Details 

1  PS 1: Assessment 
and Management 
of Environmental 
and Social Risks and 
Impacts 

Applicable 

This PS aims to assesses the existing social and environmental management systems of ACEL and to identify the 

gaps with respect to their functioning, existence and implementation of an environmental and social management 

plan (ESMP), a defined EHS Policy, organization chart with defined roles and responsibilities, risk identification and 

management procedures as well as processes like stakeholder engagement and grievance management. 

¢Ƙƛǎ 9{L! ƛǎ ōŜƛƴƎ ŎƻƴŘǳŎǘŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ άƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ Ǌƛǎƪǎ ŀƴŘ ƛƳǇŀŎǘǎέ ǊŜǉǳƛǊŜƳŜƴǘ ǳƴŘŜǊ ǘƘŜ LC/ t{ мΦ ¢ƘŜ 
management measures prescribed in this ESIA report will be implemented for mitigation of impacts identified.  

2  PS 2: Labor and 
Working 
Conditions 

Applicable  
¢Ƙƛǎ t{ ƛǎ ƎǳƛŘŜŘ ōȅ ŀ ƴǳƳōŜǊ ƻŦ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ŎƻƴǾŜƴǘƛƻƴǎ ŀƴŘ ƛƴǎǘǊǳƳŜƴǘǎ ƻƴ ƭŀōƻǳǊ ŀƴŘ ǿƻǊƪŜǊǎΩ ǊƛƎƘǘǎΦ Lǘ 
recognizes that the pursuit of economic growth through employment creation and income generation should be 
accompanied by protection of fundamental rights of workers. The PS covers following themes: human resource 
ǇƻƭƛŎȅ ŀƴŘ ƳŀƴŀƎŜƳŜƴǘΣ ǿƻǊƪŜǊǎΩ ƻǊƎŀƴƛȊŀǘƛƻƴΣ ƴƻƴ-discrimination and equal opportunity, retrenchment, 

protecting the workforce and occupational health and safety. This PS helps to assess the status of the employees 
and workers at the Project as well as any contractors. 
 
The construction and operation phase for the Project will include employment of labor for varying activities. These 
staff and workers shall be governed by the HR policy, minimum wage regulation etc. that fall within the purview of 
IFC PS 2.   
 

3  Performance 
Standard 3 
Resource Efficiency 
and Pollution 
Prevention 

Applicable 

PS-3 covers the use of resources and materials as inputs and wastes that could affect human health. The objective 

of PS-3 is to avoid or minimize adverse impacts on human health and the environment by avoiding or minimizing 

pollution from project activities; to promote more sustainable use of resources, including energy and water, etc. 

Key themes covered under PS-3 are pollution prevention, resource conservation and energy efficiency, wastes, 

hazardous materials, emergency preparedness and response, greenhouse emissions, pesticide use and 

management. This PS will assess how the SPV intends to minimize pollution related impacts, what management 

plans and systems are in place, and what measures it plans to take to conserve and use resources more efficiently. 

The Project involves air emissions and pollution discharge during both construction and O&M phases. The following 
activities fall under the purview of the PS3: Use of groundwater and treated water from STP in project activities , 
impact on soil and water, wastewater discharge, use of MSW as fuel, air emissions, leachate collection & 
management, ash handling from the site, generation, and disposal of hazardous waste etc.  

4  PS 4: Community 
Health, Safety & 
Security 

Applicable 

PS-4 anticipate and avoid adverse impacts on the health and safety of the affected community during the project 

life from both routine and non-routine circumstances. It also requires to ensure that the safeguarding of personnel 

and property is carried out in accordance with relevant human rights principles and in a manner that avoids or 

minimizes risks to the affected Communities. Key areas of compliance screened under PS-4 includes: 

infrastructure/equipment safety, hazardous material safety, natural resource issues, exposure to disease, 

emergency preparedness and response, and security personnel requirements. The project may impact the health 

and safety of the communities adjacent to its boundary during construction phase. 

PS 4 is applicable to the project as the Project use access roads for transportation of construction materials  to 
site which may have potential impact on the health and safety of the commuters and communities located 
along the access road. The same access roads will be used for transportation of MSW during operation phase 
at the project site. 

5  Performance 
Standard 5 

 Not Applicable  

PS-5 requires project proponents to anticipate and avoid, or where avoidance is not possible, minimize adverse 

social and economic impacts from land acquisition or restrictions on land use. The key themes covered under this 
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Sr. No. IFC Performance 
Standards 

Applicability/ Compliance/Details 

Land acquisition 
and involuntary 
resettlement 

are: compensation and benefits for displaced persons, consultation and grievance mechanism, resettlement 

planning and implementation, physical displacement, economic displacement. The PS-5 also prescribes private 

sector responsibility to supplement government actions and bridge the gap between governments assigned 

entitlements and procedures and the requirements of PS-5.  

 

The land for the proposed project has been provided by the RMC (Rajkot Municipal Corporation) on a 25-year lease 

to the project. Consequently, the proposed project does not have potential impacts related to involuntary 

resettlement. However, the project may result in potential economic displacement for approximately 200 

ragpickers currently working at the RMC landfill site. This displacement arises due to the transfer of fresh waste 

from the landfill to the project site. It is important to note that this potential economic displacement is likely to be 

temporary, contingent upon the fresh waste exceeding the plant capacity and the subsequent resumption of 

dumping at the landfill site. According to estimates, the dumping of fresh waste is expected to recommence after 

the year 2025. 

 

To operate at its full capacity, the project requires a total waste input of 1000 TPD (tons per day). Currently, Rajkot 

city generates approximately 730 TPD of waste. As reported by RMC officials, the waste generation in the city is 

increasing at a rate of 25% per year. Therefore, waste generation is projected to reach approximately 900 TPD in 

2024 and 1130 TPD in 2025. Consequently, until 2025, the project will need to acquire waste from the legacy waste 

ƳƛƴƛƴƎ ŀǘ wŀƧƪƻǘΩǎ ƭŀƴŘŦƛƭƭΦ 

 

Furthermore, as confirmed by both the Project and RMC (Rajkot Municipal Corporation), a mitigation measure will 

be implemented to support the affected ragpickers. They will have the opportunity to salvage waste at designated 

collection centers or transfer stations. In cases where relocation to these centers is not feasible, alternative 

employment opportunities will be explored, including potential roles within the proposed project, based on the 

technical skills possessed by the ragpickers. 

 

This impact cannot be categorized as a PS 5 compliance issue. Abellon, being the project proponent, does not 

exercise control over the dumpsite and will not restrict access to the site for ragpickers. Consequently, a 

comprehensive Livelihood Restoration Plan is not warranted. Additionally, the potential impact on these ~200 

ragpickers falls within the scope of PS 1 (Social Assessment and Management). 

 

6  Performance 
Standard 6 

Applicable 
The project is surrounded by the open scrub (natural habitat) and transmission line of the project is crossing over 
the agricultural land (modified habitat) and open scrub (natural habitat), which will contribute towards a risk of 
collision and/or electrocution. Thus, IFC PS-6 is applicable here. 

7  Performance 
Standard 7 
Indigenous People 

Not Applicable  
there  is no direct potential adverse impact on the Schedule Tribes ( Indigenous People) therefore PS-7 is not 
getting triggered 

8  Performance 
Standard 8 
Cultural Heritage 

Not Applicable  
As per the available data  there are no archeologically protected monuments within the close vicinity of the project 
and project does not affect any intangible cultural heritage therefore PS-8 is not getting triggered.  
 

4.6 Applicable National and International Standards 

4.6.1 Ambient Air Quality Standards 

4.6.1.1 National Ambient Air Quality Standards (NAAQS) 

National Ambient Air Quality Standards (NAAQS), as notified under Environment (Protection) Rules 1986 and revised through 
Environment (Protection) Seventh Amendment Rules, 2009 has been presented in Table 4-4. 
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Table 4-4  NAAQS Air Quality Standards 

Pollutant Time Weighted Avg. Concentration in Ambient Air 

Industrial, Residential, Rural &  
Other Areas 

Ecologically Sensitive Areas 
(notified by Central Government) 

Sulphur dioxide (SO2) 

µg/m3 

Annual Average* 50 20 

24 Hours** 80 80 

Oxides of Nitrogen (NOx) 

µg/m3 

Annual Average* 40 30 

24 Hours** 80 80 

Particulate Matter (PM 10) 

µg/m3 

Annual Average* 60 60 

24 Hours** 100 100 

Particulate Matter (PM 2.5) 

µg/m3 

Annual Average* 40 40 

24 Hours** 60 60 

Ozone (O3) 

µg/m3 

8 Hours** 100 100 

1 Hour** 180 180 

Lead (Pb) 

µg/m3 

Annual Average* 0.50 0.50 

24 Hours** 1.0 1.0 

Carbon monoxide (CO) mg/m3 8 Hours** 02 02 

1 Hour** 04 04 

Ammonia (NH3) 

µg/m3 

Annual* 100 100 

24 Hours** 400 400 

Benzene (C6H6) µg/m3 Annual* 05 05 

.ŜƴȊƻόʰύtȅǊŜƴŜ- particulate phase 

ng/m3 

Annual* 01 01 

Arsenic (As) ng/m3 Annual* 06 06 

Nickel (Ni) ng/m3 Annual* 20 20 

Cadmium ng/m3 Annual* 5***  - 

Mercury41 mg/l - 0.1 - 

Note: *Annual arithmetic mean of minimum 104 measurements in a year at a particular site taken twice a week 24 hourly at 
uniform interval. 

** 24 hourly/8 hourly/1 hourly monitored values, as applicable shall be complied with 98% of the time in a year. 2% of the time, it 
may exceed but not on two consecutive days of monitoring.  

*** WHO air quality guideline for cadmium of 5 ng/m3 has been recommended in order to prevent any further increases in 
cadmium levels in agricultural soils 

4.6.1.2 WBG EHS Ambient Air Quality Standards 

According to the WBG EHS guidelines, the ambient quality standards are referred to the ambient air quality levels established and 
published through national legislative and regulatory processes, and ambient quality guidelines refer to ambient quality levels 

 
41 https://cpcb.nic.in/uploads/News_Letter_Mercury_2017.pdf 
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primarily developed through clinical, toxicological, and epidemiological evidence (such as those published by the World Health 
Organization). The ambient air quality as per WBG EHS guidelines has been presented in Table 4-5. 

Table 4-5  WBG EHS Ambient Air Quality Standards 

Pollutant Averaging Period Guideline Value in µg/m3 

Sulphur Dioxide 24-hour 125 (Interim target-1) 

50 (Interim target-2) 

20 (guideline) 

10 minute 500 (guideline 

Nitrogen Oxide 1 year 40 (guideline) 

1 hour 200 (guideline) 

Particulate Matter 10 1 year 70 (Interim target-1) 

50 (Interim target-2) 

30 (Interim target-3) 

20 (guideline) 

24 hour 150 (Interim target-1) 

100 (Interim target-2) 

75 (Interim target-3) 

50 (guideline) 

Particulate Matter 2.5 1 year 35 (Interim target-1) 

25 (Interim target-2) 

15 (Interim target-3) 

10 (guideline) 

24 hour 75 (Interim target-1) 

50 (Interim target-2) 

37.5 (Interim target-3) 

25 (guideline) 

Ozone 8-hour daily 
Maximum 

160 (Interim target-1) 

100 (guideline) 

Interim target means Interim targets are provided in recognition of the need for a staged approach to achieving the recommended 

guidelines. 

Therefore, as per Table 4-4 and Table 4-5, since the 24 hours monitoring standards for WBG EHS ambient air quality is smaller as 
compared to NAAQS, the ambient air quality as per WBG EHS standards are more stringent as compared to NAAQS Standards. 
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4.6.2 Ambient Noise Quality Standards 

4.6.2.1 Ambient Noise standards as per MOEFCC 

Noise standards specified by the MoEFCC vide gazette notification dated 14th February, February 2000 based on the A weighted 
equivalent noise level (Leq) are as presented in Table 4-6. 

Table 4-6  Ambient Noise Standards as per MOEFCC 

Area 
Code 

Category of Area Limits in dB(A) Leq 

  Day time* Night Time 

A Industrial Area 75 70 

B Commercial Area 65 55 

C Residential Area 55 45 

D Silence Zone**  50 40 

Note:*Day time is from 6 am to 10 pm, Night time is10.00 pm to 6.00 am;**Silence zone is an area comprising not less than 100 meters around 

premises of hospitals, educational institutions, courts, religious places or any other area which is declared as such by the competent authority. 

Use of vehicle horns, loud speakers and bursting of crackers are banned in these zones.  

4.6.2.2 WBG EHS Ambient Noise Standards 

As per the WBG EHS, General EHS Guidelines on noise management, noise impacts should not exceed the levels presented in 

Table 4-7 or result in a maximum increase in background levels of 3 dB at the nearest receptor location off-site. 

Table 4-7  WBG EHS Ambient Noise Standards  

Receptor One Hour Leq (dBA) 

Daytime 07:00 - 22:00 Night time 22:00 - 

07:00 
Residential; Institutional; Educational 55 45 

Industrial, commercial 70 70 

 
Since the project is proposed to be set up in the Industrial Area, the noise limits of industrial area has been considered for the 
project. Based on Table 4-6 and Table 4-7, the ambient noise levels as per MoEFCC are different for industrial and commercial 
areas, however, WBG noise guidelines provide same ambient noise standards for commercial and industrial areas. Therefore, the 
ambient noise standards as per WBG is more stringent as compared to MOEFCC for industrial areas and the stringent standards 
are to be followed.  

4.6.3 Incineration Standards (National & International) 

As per MSW Rules 2016, the emission from incinerator / thermal technologies in solid waste treatment/ disposal facility shall meet 

the following standards and as per the WBG, the waste management facilities shall meet the EU Directive 2000/76/EC as 

mentioned in the guidelines. The same has been presented below:  

Table 4-8  Air Emission Standards for MSW Incinerators as per SWM Rules 2016 and WBG Waste Management 
Facilities EHS guidelines 
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Sr. No. Parameters UOM India SWM Rules 2016 MSW Incinerators, WBG EHS Guidelines42  

(EU Directive 2000/76/EC) 

1 Total Dust/PM mg/Nm3 50 10  

(24-hr average) 

2 Hydrogen chloride(HCL) mg/Nm3 50 10 

3 Sulphur dioxide (SO2) mg/Nm3 200 50  

(24-hr average) 

4 Carbon monoxide (CO) mg/Nm3 50-100 50 ς 150 

5 Total Organic Carbon (TOC) mg/Nm3 20 -- 

6 Hydrogen fluoride (HF) mg/Nm3 4 1 

7 Nitrogen oxide (NOx) mg/Nm3 400 200 ς 400  

(24-hr average) 

8 Cadmium (Cd) + Thorium (Th) + 

Their compounds 

mg/Nm3 0.05 0.05 ς 0.1  

[0.5 ς 8 hr average] 

9 Mercury (Hg) and Its compound mg/Nm3 0.05 0.05 ς 0.1  

[0.5 ς 8 hr average] 

10 Total Metals 

Scandium (Sc) + Arsenic (As) + 

Lead (Pb) + Cobalt (Co) + 

Chromium (Cr) + Copper (Cu) + 

Manganese (Mn) + Nickel (Ni) + 

vanadium (V) + Their 

compounds 

mg/Nm3 0.5 0.5 ς 1  

[0.5 ς 8 hr average] 

11 Dioxins and furans mg TEQ/Nm3 0.1 0.1 ng TEQ/m3 

[6 ς 8 hr average] 

Since the Incineration emission norms are more stringent as per WBG EHS waste management facilities, the stringent standards 
are to be followed.  
 

4.7 Other Relevant International Guidelines and Standards 
 

¶ World Bank Group Environmental, Health and Safety (EHS Guidelines): These General EHS Guidelines are designed to be 
used together with the relevant Industry Sector EHS Guidelines which provide guidance to users on EHS issues in specific 
industry sectors. The EHS Guidelines contain the performance levels and measures that are generally considered to be 
achievable in new facilities by existing  technology at reasonable costs. Application of the EHS Guidelines to existing facilities 
may involve the establishment of site-specific targets, with an appropriate timetable for achieving them. The applicability of 
the EHS Guidelines should be tailored to the hazards and risks established for each project on the basis of the results of an 
environmental assessment in which site-specific variables, such as host country context, assimilative capacity of the 
environment, and other project factors, are considered.  

¶ IFC/World Bank EHS Guidelines for Electric Power Transmission and Distribution (2007): The EHS Guidelines for Electric 
Power Transmission and Distribution include information relevant to power transmission between a generation facility and a 
substation located within an electricity grid, in addition to power distribution from a substation to consumers located in 
residential, commercial, and industrial areas. The guidelines covers the following aspects: 
o Industry specific environmental, occupational health and safety,  community health and safety impacts and 

management  
o EHS Performance Indicators 
o General Description of Power Transmission and Distribution Industry 

 

 
42 https://www.ifc.org/content/dam/ifc/doc/2000/2007-waste-management-facilities-ehs-guidelines-en.pdf 
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¶ IFC/World Bank EHS Guidelines for Waste Management Facilities, 2007: The EHS Guidelines contain the performance levels 
and measures that are generally considered to be achievable in new facilities by existing technology at reasonable costs. 
Application of the EHS Guidelines to existing facilities may involve the establishment of site-specific targets, with an 
appropriate timetable for achieving them. The EHS Guidelines for Waste Management cover facilities or projects dedicated to 
the management of municipal solid waste and industrial waste, including waste collection and transport; waste receipt, 
unloading, processing, and storage; landfill disposal; physico-chemical and biological treatment; and incineration projects. 
Industry-specific waste management activities applicable, for example, to medical waste, municipal sewage, cement kilns, and 
others are covered in the relevant industry-sector EHS Guidelines, as is the minimization and reuse of waste at the source. 

¶ World Bank Group EHS Guidelines on Air Emissions and Ambient Air Quality: This guideline applies to facilities or projects that 
generate emissions to air at any stage of the project life-cycle. It complements the industry-specific emissions guidance 
presented in the Industry Sector Environmental, Health, and Safety (EHS) Guidelines by providing information about common 
techniques for emissions management that may be applied to a range of industry sectors. Emissions of air pollutants can 
occur from a wide variety of activities during the construction, operation, and decommissioning phases of a project. Where 
possible, facilities and projects should avoid, minimize, and control adverse impacts to human health, safety, and the 
environment from emissions to air. Where this is not possible, the generation and release of emissions of any type should be 
managed through a combination of: Energy use efficiency, Process modification, Selection of fuels or other materials, the 
processing of which may result in less polluting emissions, Application of emissions control techniques. 
 

¶ World Bank Group EHS Guidelines on Noise Management: This guideline addresses the impacts of noise beyond the property 
boundary of the facilities. Worker exposure to noise is covered in Section 2.0 on Occupational Health and Safety. Noise 
prevention and mitigation measures should be applied where predicted or measured noise impacts from a project facility or 
operations exceed the applicable noise level guideline at the most sensitive point of reception. The preferred method for 
controlling noise from stationary sources is to implement noise control measures at source. Methods for prevention and 
control of sources of noise emissions depend on the source and proximity of receptors. 
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5 Environmental and Social Baseline Conditions 

This section describes the existing environmental and social sensitivities of the study area (as described below). The sensitivities 

include the relevant components of the physical, biological, and socio-economic environment. The purpose of describing the 

environmental and social sensitivities of the study area is to:  

¶ To describe the environmental characteristics of the Project site and surrounding areas to identify key resources and 

receptors that will be affected by the Project; 

¶ To determine if any nearby communities or structures will be affected by the Project establishment; and 

¶ To understand the significance of the different habitats within the study area and its importance for sustaining species of 

conservation importance, in terms of providing habitat contiguity to the surrounding region and dependency of 

surrounding communities 

5.1 Study Area 
The area of up to 10 km radius from the Project boundary has been demarcated as study area (as presented in Figure 5-1) for the 
Project by considering the extent of Project impact in terms of air quality, noise, water resources, human settlement, cultural 
heritage sites, land used for transmission line, land used for Right of Way (RoW) i.e. ( i.e. 46 m on each side of the TL alignment ), 
land utilized for water pipeline from Sewage Treatment Plant (STP), location of the access roads besides considering the actual 
land area which has been procured for the Project and its utilities footprints. 

5.1.1 Project footprint area 

The Project footprint is the area that may reasonably be expected to be physically touched by Project activities across all phases.  
The project footprint for the Project include land used for setting up the Waste to Energy Plant , transmission line infrastructure 
and water pipeline to be installed for the Project from STP. The footprint area also includes the RoW of the associated 
transmission line.  

5.1.2 Project area of influence (AoI) 

The effects of the Project and Project activities on a particular resource or receptor will have spatial (distance) and temporal 
(time) dimensions, the scale of which is dependent on a number of factors, including: 

¶ Nature of the activity 

¶ Specific resource or receptor 

¶ Sensitivity of that resource or receptor 

¶ Whether the impact is direct or indirect (e.g., secondary effect) 

¢ƘŜ tǊƻƧŜŎǘΩǎ !ƻL refers to the Project footprint area as well as to a larger area in its immediate vicinity. This includes the footprint 
of the project components, as well as the immediate surroundings that will see increase movement of vehicles and personnel. 
Most of the impacts will occur within the project footprint area as identified above. However, certain impacts can be further 
reaching in terms of expected impacts. 

The AoI considered for the Project with respect to the environmental, social, and ecological resources was based on the following 
reach of impacts: 

¶ Ecological Parameters: Based on identified sensitivity during desk-based review and previous experiences, the study area 
for ecological assessment was demarcated as, 

o Core Area: Boundary of the project, and  
o Buffer Area: 10 km radius from the project boundary. 
¶ Environmental Parameters: The area of up to 10 km radius from the Project boundary has been demarcated as study 

area or Area of Influence for the Project by considering the extent of project impact in terms of air quality, noise, water 
resources, human settlement, location of the access roads besides considering the actual land area which will be used 
for the facilities. For the purpose of environmental baseline assessment,  

o core (0 ς 2km from project site) and  
o buffer zones (beyond 2km ς 10km of project site).  
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¶ Social and Cultural: The study area for the social assessment comprises of the area identified for the Project as well as 
villages which might be impacted directly or indirectly by the Project. The key terms used for sub-categorisation of the 
study area are: 

¶ Core area of WtE power Plant:  The core zone is defined as the radius extending from the WtE power plant area which 
would have majority of the impacts (during mobilization, construction, operation, and decommissioning phase). The 
core zone area for the WtE power plant is 500 meters radius from the plant location.  

¶ Buffer area of WtE Power Plant: .ǳŦŦŜǊ ŀǊŜŀ  ƻŦ мл ƪƳ ǊŀŘƛǳǎ ŦǊƻƳ ²ǘ9 ǇƻǿŜǊ ǇƭŀƴǘΩǎ ƭƻŎŀǘƛƻƴ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ŦƻǊ 
socioeconomic baseline to determine perceived impacts due to the Project. 

¶ Core area of water Pipeline and transmission line: The core area for the water pipeline and transmission line is 500 
meters radius from the footprint of water pipeline and transmission line. 

¶ ²ǘ9 ǇƻǿŜǊ ǇƭŀƴǘΩǎ ǎǘǳŘȅ ŀǊŜŀΥ ²ǘ9 ǇƻǿŜǊ ǇƭŀƴǘΩǎ ǾƛƭƭŀƎŜ Ҍ ŎƻǊŜ ŀǊŜŀҌ ōǳŦŦŜǊ ŀǊŜŀ ƻŦ мл ƪƳ ǊŀŘius from the WtE Power 
Plant. 

¶ ²ŀǘŜǊ tƛǇŜƭƛƴŜ ŀƴŘ ǘǊŀƴǎƳƛǎǎƛƻƴ ƭƛƴŜΩǎ ǎǘǳŘȅ ŀǊŜŀΥ water pipeline and transmission line footprint area and core area of 
water pipeline and transmission line. 
Note: The decision to designate the water pipeline and transmission line footprint area, along with the core area 
extending to a 500-meter radius, as the study area for socio-economic analysis was made based on several key 
considerations. Below are the primary reasons behind this selection: 
o Direct Impact Zone Identification: The core area within a 500-meter radius of the water pipeline and transmission 

line represents the immediate vicinity that is most likely to experience direct impacts from the construction and 
operation of these infrastructures. 

o Minimization of Buffer Area: Given the nature of the construction activities and operation of the pipeline and 
transmission line, it is anticipated that the impact will be most pronounced within the core area. 

ProjectΩǎ ǎǘǳŘȅ ŀǊŜŀΥ ²ǘ9 ǇƻǿŜǊ ǇƭŀƴǘΩǎ ǎǘǳŘȅ ŀǊŜŀ Ҍ ²ŀǘŜǊ ǇƛǇŜƭƛƴŜ ŀƴŘ ǘǊŀƴǎƳƛǎǎƛƻƴ ƭƛƴŜΩǎ ǎǘǳŘȅ ŀǊŜŀΦ 
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Figure 5-1 Identified Study area for the Project 
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5.2 Primary Environmental Baseline Monitoring 
Primary environmental baseline monitoring was conducted within 10 km radius of the study area by a National Accreditation 
Board for Testing and Calibration Laboratories (NABL) under the supervision of E&S Advisor to understand the baseline conditions 
of the study area. Monitoring locations considered has been presented in Table 5-1. Map showing monitoring locations has been 
presented in Figure 5-2. Sampling for Air, Noise, Surface water Ground Water, Soil were undertaken during the months of May-
June 2023. 

Table 5-1  Environment Monitoring Locations 

Parameter Location 
Code 

Name of the Location  Coordinates Distance and Direction from 
Project Site 

Frequency / Remarks  

Ground Water GW1 Project Site 22°22'31.9''N  
70°51'45.9''E 

Project site Physical, chemical and 
biological parameters as per 
IS 10500:2012 drinking water 
standards were assessed for 
the collected samples 
 
Once during the monitoring 
period in May 2023 

GW2 NEAR, Ranuja Mandir 22°21'21.2''N  
70°51'41.4''E 

2 km towards south direction 

GW3 SRCOE College 22°22'49.1''N  
70°50'10.7''E 

2.6 km towards west direction 

Surface Water SW1 NEAR Pragati Pride 
(Residential building)  

22°21'54.9''N  
70°51'52.4''E 

890 m towards south direction Once during the monitoring 
period in May 2023 

SW2 Lake Of Vidi Pir 22°20'58.6''N  
70°50'06.9''E 

3.8 km towards southwest 
direction 

SW3 Anandpar lake 22°19'18.5''N  
70°51'21.9''E 

5.75 km towards south 
direction 

Soil  S1  Project Site 22°22'25.3"N  
70°51'46.6"E 

Project Site Sample were assessed for 
parameters such as  
pH, Conductivity , Moisture 
Content, Texture, Particle 
Sizes, Sand Silt, Clay, Bulk 
Density, Chemical 
Characteristics, Organic 
Content, Chlorides as Cl, 
Sulphates as So4, Total 
Nitrogen as N, heavy metals, 
total petroleum hydrocarbons  
 
Once during the monitoring 
period in June 2023 

S2 NEAR, SRCOE College 22°21'25.1"N  
70°50'32.0"E 

2.7km towards southwest 
direction 

S3 Near, Nagalpar Pri Govt 
School 

22°23'43.0"N  
70°51'42.0"E 

2.1 km towards north direction 

Ambient Air  AAQ1  Project Site 22°22'30.1"N   
70°51'40.8"E 

Project Site  Twice a week for 4 weeks 
from the nearest residential 
receptors covering all 
directions within 3km radius 
of the project site from 18th 
May to 14th June as impacts 
from Project are anticipated 
to be up to 3 km from the 
Project site. 

AAQ2  Pipaliya Primary School  
Pipaliya (Sukal) 

22°23'02.2"N  
70°52'34.7"E 

1.6 km towards northeast  
cross wind in the month of 
May and downwind in the 
month of June 

AAQ3 Nagalpar Pri Govt School 22°23'49.4"N  
70°51'46.4"E 

2.3 Km towards north 
direction 
cross wind in the month of 
May and June 

AAQ4 Dhamalpar 22°21'24.5"N  
70°52'28.5"E 

2.1 km towards southeast 
downwind in the month of 
May and crosswind in the 
month of June 

Ambient Noise N1 Project Site 22°22'29.5"N  
70°51'41.0"E 

Project Site Once for 24 hours from the 
nearest residential receptors 
covering all directions in the 3 

N2 Pipaliya Primary School  
Pipaliya (Sukal) 

22°23'02.0"N  
70°52'34.7"E 

1.6 km towards northeast 
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Parameter Location 
Code 

Name of the Location  Coordinates Distance and Direction from 
Project Site 

Frequency / Remarks  

N3 Nagalpar Pri Govt School 22°23'36.9"N  
70°51'45.2"E 

2 km towards north direction km radius of the project site 
as per MoEFCC  guidelines 
Leq 
Noise Levels in dB(A), day and 
night for 48 hour, once at the 
selected locations in June 
2023.   

N4 SRCOE College 22°22'43.1"N 
 70°50'07.4"E 

2.6 km towards west direction 

Traffic T1 
 

Near, Gram Panchayat , 
Sokhada 

22°20'09.6"N  
70°51'31.0"E 

4.1 km towards north direction Access Road used for the 
project site in June 2023 

T2 Near, Lalpari River 22°20'21.8"N  
70°49'14.2"E 

5.6 km towards southwest 

D&F D&F 1 & 2 
 

Project Site 
 

22°22'30.9"N  
70°51'46.7"E 

Project Site 
 

To assess the presence of D&F 
in the ambient air in June 
2023 

Source: Monitoring by NABL accredited laboratory,  May & June 2023 
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Figure 5-2 Monitoring Location Map 

  
Source:  Developed by E&S Advisor
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5.3 Physical Environmental Sensitivities 

5.3.1 Physical Features 

The physical features map of the study area is showcased in Figure 5-3. The map displays the following features that are located 
within 10 km radius from the Project site: 

¶ The location of the Project site and transmission line route (underground and above ground),  

¶ Water pipeline route from Sewage Treatment Plant 

¶ Settlements within 10 km radius of the Project 

¶ Road network around the site 

¶ Railway Track 

¶ Water bodies located within 10 km radius 
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Figure 5-3 Physical Feature Map for study area 

 
Source:  Developed by E&S Advisor 
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5.3.2 Climatology & Meteorology 

According to the Aquifer Mapping and Management of Ground Water Resources, Rajkot District, 2022, the district has semi-arid 

climate. Extreme temperatures, erratic rainfall and high evaporation are the characteristic features of this type of climate. General 

climate of the district is sub-tropical and is characterized by three well-defined seasons, i.e. summer - from April to June, monsoon 

- from July to September, and winter - from October to March. 

 

Table 5-2  Meteorological Data for Rajkot District from IMD (1991-2020) (Rajkot IMD Station) 

Month Temperature Relative 
Humidity (%) 

Rainfall Mean 
Wind 
speed 
(m/s) 

Pre dominant direction 
from 

 Mean 
Max 

Mean Min Highest Lowest Max Min Monthly (mm) No of 
rainy 
days 

  

January 28.6 12.7 36.4 -0.6 61 29 0.7 0.1 7.5 NW 

February 31.4 15.3 40.0 1.1 64 25 0.1 0.0 8.6 NW 

March 36.0 19.5 43.9 6.1 66 19 0.1 0.0 10.6 NW 

April 39.6 23.0 44.8 10.0 70 19 1.3 0.3 14.1 NW 

May 41.0 25.7 47.9 16.1 74 28 3.8 0.3 18.6 NW 

June 38.1 26.6 45.8 20.0 78 50 130 4.6 18.2 SW 

July 33.0 25.4 40.6 19.4 87 71 293.3 10.3 16.7 SW 

August 31.7 24.5 38.8 20.1 89 71 195.2 8.5 15.3 SW 

September 33.4 23.9 42.8 16.7 87 60 125.1 5.4 12.2 NW 

October 36.0 22.6 41.9 12.2 72 35 23.7 1.3 7.7 NW 

November 33.6 18.6 38.4 7.2 57 30 2.7 0.2 6.3 NE 

December 30.3 14.3 37.6 2.8 60 30 0.2 0.0 6.8 NE 

Source: https://www.imdpune.gov.in/library/public/Climatological%20Tables%201991-2020.pdf 

 
Temperature: According to the above table from Meteorological Data for Rajkot District from IMD (1991-2020), the mean 
maximum temperature recorded in the region is 41oC and the highest temperature recorded is 47.9 oC which is recorded in the 
month of May. The mean minimum temperature recorded is 12.7 oC and the lowest temperature is -0.6 oC which is recorded in the 
month of January.  
 
Wind: According to National Renewable Energy Laboratory, the seasonal cycle leads to strong winds from March through August 
and relatively weak winds from November through March. Because Gujarat has a long coastline, sea breezes also influence the 
wind characteristics in this region. From the Table 5-2 it is established that June month experiences the fastest wind i.e. 267.1 Spd. 
Kmpd. The wind speed decreases gradually in the month of October to about 87.3 Spd. Kmpd.  
 
Rainfall: According to the above table from Meteorological Data for Rajkot District from IMD (1991-2020), the months of June, 
July, August and September constitute the monsoon season (refer Table 5-2). This is the main rainy season for most part of India. 
Frequent rainfall, thunderstorms, heavy rains are characteristics features of these months of the year. According to IMD report, 
July month has received the maximum rainfall of 293.3mm in the last 30 years with at least 11 rain days. During this month the 
relative maximum and minimum average relative humidity over 3 decades has been recorded as 87% and 71% respectively. 
 

5.3.3 Land Use 
According to the Aquifer Mapping and Management of Ground Water Resources, Rajkot District, 2022, the majority of district is 
covered by agriculture and scrub land and spread over all parts of districts.  The current land use of the Rajkot area majorly falls 
under Agricultural land category and barren land (project site lies in this region) according to the district land use report 2015-16. 
As given in below Figure 5-4, the project lies in an area categorized as barren/unculturable/waste land. 
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Table 5-3  Land Utilization Pattern 

LU Category (Level 1) LU Category (Level 2) Area (in Hectares) 

Agriculture 
Crop land 8395.41 

Fallow 490.66 

Barren/unculturable/ Wastelands 

Plantation 3.01 

Gullied / Ravinous Land 7.32 

Rann 25.28 

Salt Affected Land 4.04 

Scrub Land 1286.50 

Built-up 

Mining 12.94 

Rural 194.53 

Urban 232.59 

Forest 

Deciduous 20.52 

Scrub Forest 89.50 

Swamp / Mangroves 2.21 

Wet Lands / Water Bodies 

Inland Wetland 0.13 

Coastal Wetland 18.25 

River/Stream/Canals 195.95 

Water bodies 223.43 

Source: https://bhuvan-app1.nrsc.gov.in/2dresources/thematic/LULC503/MAP/GJ.pdf 

 
Figure 5-4 Land Use Pattern for the district 

 
Source: Bhuvan Indian Geo Platform of ISRO 
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As observed during site visit, the site area and vicinity are categorized as barren land, unculturable waste land. Land use map 
showing the land use pattern of the Project study area has been presented in Figure 5-5. A snapshot of the land use pattern of the 
project study area has been presented in Table 5-4. 

Table 5-4  Land use Pattern of the Project Study Area 

Sr. No. Land use Category Area (Sq Km) % 

1.  Agricultural Land 257.2992 69.87 

2.  Settlements 37.3967 10.16 

3.  River 3.7015 1.01 

4.  Railway Line 1.2133 0.33 

5.  Open Scrub Land 48.9999 13.31 

6.  Waterbody 13.5806 3.69 

7.  Roads 6.0404 1.64 

Total Area (Sq Km) 368.2316 100 

Source: ArcGIS Mapping 
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Figure 5-5 Land use Pattern of the Project Study Area 

 
Source:  Developed by E&S Advisor
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5.3.4 Topography 
According to the Aquifer Mapping and Management of Ground Water Resources, Rajkot District, 2022, the district is situated in 
the central part of Saurashtra peninsula. The northern part of the district (where the project location lies) bordering the Rann of 
Kachchh and the main underlying rock type is Deccan Trap basalt giving rise to rugged and rolling topography intersected by ridges 
formed by the dykes. Some of these ridges are as high as 300m amsl. The most prominent ridge is situated along the northern 
boundary of the Bhadar River and runs along the basaltic dyke locally known as Sardhar Dyke. The elevations range from almost 
sea level to more than 300 m AMSL. The highest point is 304 m located near Bhadala in the east-central part of the district. 

Based on satellite imagery dated 03.05.2022 and site visit, it was observed that the project is located at an elevation of 148 m to 
160 m above mean sea level with almost flat surface. Analysis of digital elevation map presented in Figure 5-6 for Project shows a 
trend in elevations ranging from 151m to 160m above mean sea level which is indicative of flat to undulating land in Project AoI. 
The below Figure 5-7, shows the contour map which represents the elevation of the project area lies in 155m above mean sea 
level. 
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Figure 5-6 Digital Elevation Map of Study Area 

 
Source:  Developed by E&S Advisor
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Figure 5-7 Contour Map of the Study area 

 
Source:  Developed by E&S Advisor
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5.3.5 Geology and Geomorphology 

Geology 

According to the Aquifer Mapping and Management of Ground Water Resources, Rajkot District, 2022, Deccan trap occupies a 
major part in Rajkot District and it covers most of the Saurashtra peninsula except along its fringes where Tertiary and Quaternary 
sediments and portion in North West where Mesozoic rock are exposed. The total thickness of Deccan Trap rocks, in Saurashtra 
ranges from 300 m to more than 900 m.  

The below Figure 5-8 shows that the project location lies in the Basalt (BS 01) type of geological formation. Most of the individual 
flows are 3 to 9 m thick, but some have thickness more than 25 m also. In North West part of exposure, older Jurassic sandstone is 
encountered at various depths of 200 to 450 mbgl. With average thickness of 300 m basaltic lava flows below ground level and 
except few volcanic plugs forming prominent hills & distinct high land and associated dykes swarms forming extensive & linear low 
laying ridges, mostly in southern part of Saurashtra, the Deccan Trap terrain exhibits overall relatively flat and low lying 
topography. The general geological succession of the rock formations occurring in the Rajkot district is given in below Table 5-5 

Table 5-5  Geological Succession of rock formation 

Age  Formation Lithology 

Quaternary   Surface Soil/ Alluvium Wind-blown sand and Black cotton soil 

Lower Eocene to Upper Cretaceous Deccan Trap Plutonic Basalt stratified lava flows comprising amygdoloidal basalt, 

fine grained porphyritic basalt and basaltic/doleritic dykes. 

 

Figure 5-8 Geological Map of Rajkot District 

 

Source: NAQUIM Report -2022 
  

Indicative Project 
Location 
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Geomorphology 

According to the Aquifer Mapping and Management of Ground Water Resources, Rajkot District, 2022, the district is situated in 
the central part of Saurashtra peninsula. The northern part of the district bordering the Rann of Kachchh, and the main underlying 
rock type is Deccan Trap basalt giving rise to rugged and rolling topography intersected by ridges formed by the dykes. The below 
Figure 5-9 represents that the project location lies pediplain region which indicates an extensive plain formed by the coalescence 
of pediments. 

In the central part of the district comprising Paddhari, Lodhika, Jasdan, Rajkot, Jam Kandorna and Kotada Sanghani talukas, the 
soils are of clayey loam to clay type. They are moderately deep to deep and vary in colour from very dark brown to very dark 
greyish brown and reddish brown. The EC of the soils is generally less than 1.0 mmhos/cm and cation exchange capacity is 
between 40 and 60 me/100 gm of soil.  

Figure 5-9 Geomorphology Map of Rajkot District 

 

Source: NAQUIM Report -2022 

 

5.3.6 Water Resources 

According to the Aquifer Mapping and Management of Ground Water Resources, Rajkot District, 2022, Deccan trap occupies a 

major part of the district and forms the most important aquifer system. It generally forms a poor aquifer due to compactness and 

poor primary porosity. However, the upper weathered parts, which at places are up to 20 m thick, form good aquifer in the 

district. At deeper levels, the secondary porosity developed as a result of tectonic activities, in the form of joints, and fractures, 

shear zones, form repository of groundwater at many places. The dykes, particularly in the southern part of the district, play an 

important role in occurrence and movement of groundwater. At places, the dykes are highly weathered and themselves form 

potential aquifers. At other places where the dykes are more compact, they act as subsurface barrier for the groundwater flow 

and well-constructed upstream of these dykes have yield good yields. As per the below Figure 5-10, the project location lies in the 

location of Basalt with Intertappean clay with a moderate yield of 5-20 m3/hr.  

Indicative Project Location 
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Figure 5-10 Hydrogeological Map of Rajkot District 

 
Source: NAQUIM Report -2022 

 

As per the below Figure 5-11, there are multiple drainage channels flowing in the study area and nearby Aji dam is also located at 
an approximate aerial distance of 10 km towards south direction from the project site. The majority of the surface water in the 
district is created through canals from Aji and Bhadar dams. The water bodies present within 10km radius from the project site is 
Vidi Pir Lake, Aji-2 dam, Fofal dam, Lalpari Lake, Randadra lake, mining pond and some water ponds. The two major rivers Machhu 
and Aji, flow toward north of the Project site. In addition to these, there are 14 rivulets which have swift and short run to the sea. 

  

Indicative Project Location 
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Figure 5-11 Drainage Map of Rajkot District 

 

Source: NAQUIM Report -2022 

 

The below Figure 5-12 represents the drainage pattern of the proposed project area. Based on observations from drainage map 
below, there are no dendritic drainage channels passing through out the project area.  But, however, there are some dendritic 
channels crossing over the pipelines of STP to WTE Rajkot.  

Indicative Project 
Location 
















































































































































































































































































































































































































































































































































































































































































































































































