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CHAPTER 1.  INTRODUCTION 

 
 

1.1 PROJECT BACKGROUND 

In effort to improve the transportation system of the Kochi city and to move towards the 

cleaner and sustainable mode of transportation, Government of Kerala intends to 

develop metro rail network (elevated) system for the entire city with the financial aid from 

French Development Agency-Agence Française de Développement (AFD). Metro 

systems are one of the Mass Rapid Transit System known for its speed, reliability, 

comfort, sustainability, cost effective (for passenger) and are successful for congested 

cities which are already facing or in near future are expected face huge traffic 

congestion. A Special Purpose Vehicle (SPV), i.e. Kochi Metro Rail Limited (KMRL), has 

been formed by the Government of Kerala for implementation, operation and 

maintenance of the Metro projects. KMRL has already constructed Phase I of the Kochi 

Metro Rail from Aluva to Petta and has planned to expand it from Petta to Tripunithura. 

Now KMRL has planned to develop Phase II from JLN to Info Park. This phase-II 

corridor will be connected with the Phase-I at JLN Stadium Metro station to ensure 

integration of Phase I. Phase II will have total length of 11.7 km (~say 11.2 km) and 

Phase II & Phase I will be connected at JLN. Phase II will have 11 stations excluding 

JLN stadium station.  

It is expected that due to development of phase II, there will be significant increase in the 

ridership in metro with shift of passenger from road to metro system. There are further 

plans of the Kochi Metro Rail Limited to extend the metro line network in other parts of 

the city and also to connect the Kochi metro rail with the other modes of transportation 

like railways, buses and water metro to make the metro and the other public 

transportation system as integrated transportation system. This will overall enhance 

efficiency of the metro system and the other existing public transportation system and 

will reduce the dependency on the private vehicles thereby reducing the air pollution and 

traffic congestion on roads.  

1.2 BRIEF ABOUT PROJECT & PROJECT PROPONENT 

Kochi metro is first metro rail project of Kerala State and the project will be implemented 

by Kochi metro Rail Ltd (KMRL). KMRL has proposed to develop Phase II of the Kochi 

Rail Metro after construction of Phase I. Phase II will be connected with Phase I at JLN 

Station. The length of phase-II measure 11.2 km and comprise of 11 no of stations, i.e 

Palarivottom JN, Palarivottom Bypass , Chembumukku, Vazhakkala , Padamughal, 

Kakkanad Jn, Kochin SEZ, Chittethukara, Kinfra, Infopark 1 and Infopark 2. Map 

showing the phase II of the Kochi metro rail is given in Figure 1.1. 

This chapter provides background information of the project, project proponent, 

need of the project, purpose & need of EIA study, approach & methodology 

adopted for EIA study, limitation of EIA study and structure of the EIA report. 
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Figure 1.1: Proposed Metro Link Route Between JLN Station and Info Park-II. 

 

Proposed metro route will traverse through the central verge of the road along the 

stretch and it is proposed to widen the roads to accommodate the metro construction 

and the existing traffic on the roads. Road widening will not only ease the traffic 

movement and metro construction works but also will reduce the accidents on the road 

as the stretch is prone to accidents. Detailed project report for the project was prepared 

by RITES and is updated by Kochi Metro Rail Limited. Construction works for Phase II 

are expected to start from April, 2020 and end by May, 2024.  

Kochi Metro Rail Limited (KMRL) is special purpose vehicle formed by Government of 

Kerala for Implementation, Operation and Maintenance of Metro Project in Kerala. Office 

of KMRL is located at 8th Floor, Revenue Tower, Park Avenue, Kochi-682011. Contact 

details of the client is given below 

Name of Concerned Officer Mrs Rekha Prakash 

Designation GM Design and Planning 

Address 8th Floor, Revenue Tower, Park Avenue, 
Kochi-682011 

Tel 0484 2350 455 ext. 221 

Fax 0484 2380 686 
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E-mail rekha.p@kmrl.co.in 

 

1.3 NEED OF THE PROJECT 

Kochi is major port city and falls in District Ernakulum of Kerala. Kochi is the most 

densely populated city of Kerala and has area of 94.88 sq km. Kochi city is part of the 

Greater Kochi region and is classified as Tier II city by Government of India. It is also 

known as financial, commercial and industrial capital of Kerala. Kochi has well 

developed transportation infrastructure including international airport at Nedumbassery 

and good rail & road network. Additionally NW-3, i.e. Kollam Kottapuram Waterway 

exists in the city which provided an excellent transportation system for men and material.  

Population of the Kochi city region is 1255733 with average annual population growth 

rate of +8.51%. Increasing population of the Kochi city has made it congested and 

stressed significantly the available public transportation system of the city. Development 

of the transportation infrastructure and public transportation system in Kochi is not in 

pace with the demand of the increasing population. Public transportation system is not 

enough to cater the increasing traffic and also the road infrastructure is limited. People 

prefer to use their private vehicle over the existing public transportation system which 

has led to substantial increase in traffic on the road. Due to insufficient road 

infrastructure, traffic jams are common in the city. All these have contributed significantly 

in increase in air pollution of the city.  

Metro project is planned for overall development of the city. Metro system is expected to 

bring a major shift of private transport user and public transport users to the metro 

system thereby reducing the traffic congestion on road. Metro systems are faster, 

reliable and automated as compared to road transport. Due to these features of metro 

system, it is expected ridership in metro system will increase with the increasing metro 

network in the city. Development of the metro system will encourage people to use the 

public transportation system and may reduce the traffic congestion on roads and thus 

the vehicular emissions. Shifting to metro system will also save significant time of the 

people and will improve the overall quality of life. The metro system is planned such that 

the metro system will be connected to all the public transportation systems such as city 

bus, Indian railway and water metro. This will help in integrating all the available public 

transportation system and will enhance the ridership of the metro system and other 

public transportation systems as well.  

1.4 DEVELOPMENT STRATEGY OF THE PROJECT 

Kochi metro Rail Ltd intends to develop metro rail network for the entire city. Under 

Phase II, it was proposed to develop elevated metro rail corridor from JLN Station to Info 

Park (11.2 km). The station locations were strategically selected to be near main road 

intersections and Inter-modal interchange points such as Railway stations/ bus terminals 

so as to improve passenger interchange and accessibility, for ensuring higher passenger 

convenience and ridership on the proposed metro corridor and this will overall increase 

the efficiency & utilization of public transportation system of the city. Stations are 

mailto:rekha.p@kmrl.co.in
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designed while incorporating the green building norms. Safety for passenger is kept as 

prime concern in the project design and KMRL will implement the project in accordance 

to the safety policy of the KMRL. Environment safeguard measures and green initiatives 

are also incorporated in the project design and some of them are listed below 

 

1. Cleaner transportation mode as compared to road transportation 

2. Installation of solar panels at stations (to meet 15% of the power requirement) 

3. Adoption of green building norms for construction phase of metro corridor and 

station building 

4. Usage of low energy intensive building material like fly-ash 

5. Preservation of excavated top soil and using it for landscaping 

6. Usage of LED lights for internal lighting 

7. Compensatory plantation in ratio of 1:12 

8. Rain water harvesting provision at stations and along viaduct 

9. Preparation and implementation of environment management plan during 

construction and operation stage of the project 

 

Proposed metro system will provide an alternate transportation system and is likely to 

improve the mobility in the city while reducing the traffic congestion and vehicular 

emission thereby improving the air quality of the area.  

 

1.5 OBJECTIVE AND SCOPE OF EIA STUDY 

Environment impact assessment is carried out for the Phase II of Kochi metro Rail, i.e. 

from JLN Station to Info Park. The EIA study is carried out with the objective of 

identification of the potential environmental impacts, designing the measures to mitigate 

the impacts in time bound manner with the minimum possible resources, to prepare the 

environment management plan and develop the institutional mechanism for 

implementation of environment management plan. Scope of the EIA study is given below 

¶ Review of DPR for Metro Rail Corridor from JLN Stadium to Info Park via Kakkanad;  

¶ EIA shall include a concise description of the proposed project and its geographic, 

environmental, social, and temporal context, including any offsite investments that 

may be required (e.g., dedicated pipelines, access roads, power supply, water 

supply, housing, and raw material and product storage facilities), as well as the 

projectôs primary suppliers; 

¶ Secondary Data Collection and Literature Review: Secondary Data Collection and 

Literature Review Secondary data and literature review shall be done through 

previous studies, available literature, field visits and collection of information through 

various Government Offices. These data and information shall be verified and 

supplemented through field reconnaissance. In addition, the environmental 

standards and regulations, related policies and guidelines, legal requirements 

relating to the implementation of EIA study shall be collected and summarized. 
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¶ Conducting Baseline Survey and Census as per Table 1.1 below: To collect all 

possible secondary data and primary data on environmental baseline information, 

this may affect environmental components of the aligned area. The EIA Study shall 

include the identification of potential heritage/cultural sites located in the project area 

(and the associated mitigation measures). 

¶ The EIA Report shall include the maps of sufficient detail, showing the project site 

and the area that may be affected by the projects direct, indirect, and cumulative 

impacts and other related data. 

¶ Environmental Field Survey;  

¶ Environmental Impact identification, Environmental Impact Unit (EIU) Quantification 

in pre and post Metro Scenario and Formulation of mitigation measure to avoid and 

minimize the impacts:  

¶ To assess and calculate potential impacts on natural environment and pollution 

caused by the proposed alignment, including the project associated facilities.  

¶ The EIA Study shall include an analysis of alternatives (incl. the No project 

alternative) 

¶ To prepare Environmental Management and Monitoring Plan (EMMP) for the 

necessary actions to minimize potential environmental and social impacts as well as 

to propose proper mitigation measures. Environment management plan shall include 

pollution prevention plan for air pollution, water pollution, soil contamination, noise & 

vibration, waste, offensive odour, bottom sediments and disasters 

¶ Organizing Public Consultation Meetings for EIA  

¶ Preparation of EIA Report  

¶ The report shall also include: 

o the list of the individuals or organizations that prepared or contributed to the 

environmental and social assessment,  

o References (written materials both published and unpublished that have been 

used). 

o Record of meetings, consultations and surveys with stakeholders, including 

those with affected people and other interested parties.  

o Tables presenting the relevant data referred to or summarized in the main text  

o list of associated reports or plants 

¶ Information disclosure of the EIA Report 

¶ The EIA Study shall cover all the requirements under the environmental legislations 

in India, especially The Environment (Protection) Act-1986, The Wetland and Paddy 

Fields Act-2008 and World Bank Environmental and Social Framework Standards 

2017.  

Table 1.1: Scope of Baseline Study and EIA Study 

Item Tentative Scope of EIA Study  

Natural  

Environment  

¶ Protected Forest, Mangroves. Wetlands, Paddy Fields & Wildlife 

Conservation Area  
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¶ Identification of the boundary of recorded 

forests/mangroves/Wetlands/Paddy Fields  

¶ Collection of information from/and interview with  

¶ Forest Department, CRZ authority, academicians, local NGOs  

¶ Estimation of the number of trees to be cut (e.g. Height and 

diameter in each species)  

¶ Field reconnaissance: Vegetation distribution, important fauna, 

endangered fauna  

Noise & Vibration  ¶ Inventory Survey on the Sensitive Receptors: Sensitive 

receptors such as schools, hospitals, religious places within 60-

100 m from the central line of the proposed metro rail corridor 

will be identified using satellite images, field reconnaissance and 

interviews with local residents Land-use Survey:  

¶ The land use within 60-100 m from the central line of the 

proposed metro rail corridor will be identified using satellite 

images and field reconnaissance.  

¶ Noise & Vibration Measurement:  

¶ Existing metro noise and vibration measurement at sensitive 

receptors along the major metro stations  

¶ Background noise and vibration measurement along the major 

metro stations  

¶ Metro noise and vibration predictions at the same sites.  

Water quality  

 

¶ Identification of major rivers/creeks likely to be affected by 

Metro.  

¶ Measurement of water quality (e.g. Temperature, pH, electrical 

conductivity, DO, SS, BOD, COD etc.) in the identified 

rivers/creeks  

¶ Collection of existing and published data on water quality  

Literature and  

Interview Survey  

¶ In addition to above mentioned environmental information, 

existing data on air quality, water quality, soil, status on solid 

waste, etc. will be collected  

¶ Interviews with the experts on the relevant field will be 

conducted, if necessary.  

Preparation of  

Environment  

Management Plan  

(EMP) and  

Environment  

Monitoring Plan  

(EMoP)  

¶ Based on analysis of collected data, EMP and EMoP along with 

mitigation strategy will be prepared.  

¶ Through PCMs on EIA, Mitigation Strategy, EMP and EMoP will 

be finalized incorporating feedback from local residents 

participated in PCMs  
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1.6 NEED AND PURPOSE OF THE EIA STUDY 

EIA study involves identification of the impacts associated with the project activities 

during the construction and operation phase of the project. Impact associated are 

assessed quantitatively and qualitatively to know their magnitude and significance. On 

the basis of the severity of impacts, experts propose the mitigation and management 

plan so as to ensure environmentally and socially sound implementation of the project. 

Thus, the EIA study helps to identify the negative impacts associated with the project 

and suggest measures to be taken for mitigating the impacts.  

In order to ensure that development is sustainable it is essential to integrate 

environmental concerns into development activities. EIA is currently the only explicit 

legal instrument available to comprehensively assess resource impacts of large 

buildings and townships. The purpose of EIA Report is to assist in the decision- making 

process and to ensure that the project options under consideration are environmentally 

sound and sustainable. The approach adopted in the EIA study is to ensure that positive 

environmental impacts are maximized and the negative are minimized /reduced to the 

extent possible. The steps taken generally consist of incorporation of appropriate 

mitigation measures in engineering designs, construction schedules and techniques, as 

well as in operational and management practices outlined as a part of Environmental 

Management Plan (EMP).  

Metro rail projects are not considered under the purview of EIA Notification, 2006 but the 

project is being funded by French Development Agency-Agence Française de 

Développement (AFD). As per the environment and social management policy of the 

AFD, environment impact assessment study is mandatory for the projects having 

potential to cause environment and social impacts.  

1.7 Methodology for Environment Impact Assessment Study 

Large scale infrastructure projects are expected to cause adverse environmental 

impacts at and in surroundings of the project site during construction and operation 

phases. Intensity and significance of impacts depends on the nature, size and spread of 

the project. Environment impact assessment is only tool in India which can be used to 

assess the impacts associated with any project prior project implementation and identify 

the suitable measures to mitigate the identified impacts. These impacts if integrated with 

the project design, helps in designing the project which environmentally feasible and has 

minimum environmental impacts.    

EIA was introduced in India with EIA Notification, 1994 and thereafter by EIA 

Notification, 2006. EIA Notification, 2006 makes EIA study mandatory for the projects as 

listed under Schedule I of the said notification. Methodology and structure of EIA report 

has been defined under the said notification for carrying out the EIA studies under 

Annexure III which has been followed for preparing this EIA report. The project is being 

funded by French Development Agency-Agence Française de Développement (AFD) 
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and the environment and social management policy of the AFD and World Bank 

Environment Policies are also considered while preparing the EIA report.  

EIA study is divided into three phases: first phase is identification of significant 

environmental parameters and assessing the existing (pre-project) status within the 

impact zone with respect to Air, Noise, Water, Land and socio - economic environment. 

Second phase is prediction of impacts from proposed project on identified environmental 

parameters using various mathematical models. Third phase includes the evaluation of 

total impacts after superimposing the predicted impacts over baseline data and 

preparation of Environmental Impact Statement (EIS) which helps in incorporating 

proper mitigation measures wherever necessary for preventing deterioration in 

environmental quality. Detailed methodology for the EIA study is given below 

¶ Signing of Contract Agreement and Initial Meeting with Client for Understanding of 

Project: After the selection process, agreement with the client will be signed and 

work award letter will be issued by the client. A brief meeting for getting basic 

understanding of the project, sharing the information on details required for 

environmental clearance for the project and discussion on mobilization of team for 

project purpose will be conducted.  

¶ Review of available documentations, planning for the study and pre-study discussion 

with the project proponent: Information like DPR, proposed project alignment, 

previously undertaken environmental/social impact assessment study, alternate 

alignments, shift of passenger on this corridor, traffic data, tree cutting/displacement 

etc will be collected from the client. Information about the project site & surroundings 

will be collected through secondary sources like toposheets, IMD and Google Earth. 

Data collected from client and through secondary sources will be studied and based 

on the study pre-assessment of project impacts will be carried out.  

¶ Reconnaissance site visit to firm up the planning: After carrying out pre-assessment 

studies, reconnaissance site visit will be planned by team leader to collect 

information on sensitive receptors at the project site and its vicinity and ground 

truthing of the data collected through the desktop study. Inception report will be 

submitted based on the data collected during the desktop study and site visit.  

¶ Environmental Baseline Data Generation through Primary and Secondary Sources 

as per RFP: Site visit will be conducted by the experts and monitoring team for 

collection of baseline data through primary & secondary sources. Detailed baseline 

monitoring of various environmental attributes such as ambient air quality, noise 

levels, water quality (surface & ground water), soil quality, ecology and other 

parameters will be carried out as per the findings of reconnaissance study and 

schedule given above in Table 1.1 in Chapter 1. As per RFP air quality study is 

required to be undertaken on basis of secondary data only but as per the 

requirement of KMRL, limited air quality monitoring study has been undertaken for 

the project additionally.  
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¶ Environmental strip mapping will also be carried out at this stage which will also 

include environmental sensitive receptor, noise sensitive receptors, archaeological 

features and other sensitive environmental attributes. Major issue with the metro rail 

projects will involve noise, vibration, stability of the structures and social issues thus 

the monitoring will be undertaken considering these factors. Maps showing the 

environmental baseline monitoring stations will also be prepared for the project.  

¶ Stakeholder consultation: Informal stakeholder consultation shall be carried out for 

the project to assess the public views, perception and suggestions on the project so 

as these can be incorporated in the EMP for improving the social acceptability of the 

project.  

¶ Data Analysis and Interpretation and relating it to the Environmental Factors: 

Baseline data collected will be tabulated, analyzed and inference will be drawn in 

graphical form. The baseline status of the environmental parameters will be 

assessed and will be related to anticipate impacts during pre-assessment. Primary 

data collected will also be validated through the available secondary data as 

published by the authentic organizations. 

¶ Analysis of the Alternatives: This exercise will be performed for all the alternative 

alignments, alternative station locations and technologies considered for the project. 

Analysis for the alternatives will be carried out with environmental and social 

perspective.  

¶ Environmental Impacts Identification, preparation of Impact Mitigation & 

Enhancement Plan: Impact assessment of the project will be carried out using 

qualitative and quantitative technique for all project components and each stage of 

project development, considering design, construction and operation stage. These 

impacts will be classified in order of its magnitude and significance for each of 

affected physical, social and biological environmental component. Impact 

assessment and evaluation will be carried out using the various tools like checklists 

and matrixes. Three stage impact assessment and evaluation will be carried out 

which will involve the business as usual (without project), with project and no 

mitigation and with project & mitigation measures. This will help to assess the 

residual impacts of the project. Further air modeling and noise modeling study will be 

carried out for the project alignment as required for quantification of the impact 

assessed. After Assessment of impacts, impact mitigation plan will be prepared, and 

budget allocation will be made for the proposed mitigation measures and 

implementation. Suggestions for environmental design consideration shall be given if 

feasible and required.  

¶ Preparation and submission of Environment Impact Assessment report, EMP 

&EMoP: EMP will comprise set of mitigation and enhancement measures proposed 

to reduce/mitigate the anticipated environmental impact and enhance the project 

benefits. Environment Management Budget & Environment monitoring & supervision 

plan, pollution prevention plan, mitigation measures implementation plan, 

occupational health and safety plan and grievance redress mechanism will be 
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included in the Environment Management Plan. This will also include the suggested 

institutional aspects which will also cover environmental monitoring plan and 

reporting requirement.  

¶ Preparation and Submission of EIA Report for Phase I Extension and Phase II: EIA 

Report prepare will include outcome of all the above activities. EIA report will be 

submitted to client for review and the EIA report will be finalized after incorporation of 

the clientôs comment in the report. Final EIA report will be submitted after 

incorporation of clientsô comment 

¶ Assisting Client for Disclosure of EIA Report  

1.8 LIMITATIONS OF THE EIA STUDY 

The EIA study is undertaken on the basis of the DPR and the alignment provided. If 

there is any change in the alignment in future then a separate EIA study shall be 

undertaken for that section of the alignment to address the environmental issues.  

1.9 STRUCTURE OF THE EIA REPORT 

The EIA Report is presented as defined below: 

Chapter 1: Introduction 
This chapter provides background information of the project, project proponent, need of 

the project, purpose & need of EIA study, approach & methodology adopted for EIA 

study, policy, legal & administrative framework, environmental standards, limitation of 

EIA study and structure of the EIA report. 

 
Chapter 2: Policy Legal and Administrative Framework:  
This chapter deals with the identification & listing of applicable legislations and 

applicable administrative framework. It also provides screening of applicable operational 

policies of World Bank and IFC EHS Guidelines on the project 

 

Chapter 3: Project Description  
This chapter deals with the details of the Proposed Project, project components, site 

settings, surroundings & connectivity, land & utility requirement, project cost and 

implementation schedule  

Chapter 4: Description of Environment  
This chapter describes the baseline environmental conditions around the surrounding 

area of the proposed project for various environmental attributes, viz. physical, biological 

and socio-economic. Topography, soil, water, meteorology, air, noise, and land 

constitute the physical environment, whereas flora and fauna constitute the biological 

environment. Demographic details and occupational pattern in the study area constitute 

socio-economic environment. Baseline environmental conditions are based on the field 

studies carried out at and around the proposed site and through secondary data 

collected from published sources. 
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Chapter 5: Analysis of Alternatives  
This chapter details the analysis of the alternatives considered for the project. Scenarios 

for with and without project are considered and assessed. 

 

Chapter 6: Environmental Impact Assessment  
This chapter details the inferences drawn from the environmental impact assessment of 

the proposed project. It describes the overall impacts of the project activities and 

underscores the areas of concern, which need mitigation measures.  

 
Chapter 7: Environmental Management Plan  
This chapter details the pollution prevention & management plan, disaster management 

plan, Institutional Framework for Implementation of EMP, Environment Monitoring Plan, 

SHE Policy, Grievance Redressal System, Trainings, Monitoring & Audits, Environment 

management Budget, Documentation, Updating and Record Keeping. 

1.10 Reference Used For the EIA Study 

List of the secondary data which was refereed for preparing the EIA report are listed 

below 

Table 1.2: References Used for EIA Study 

S. No. References 

1 Indian Metrological Department Website 

2 Census of India 

3 Kerala Forest Department 

4 Bureau of Indian Standard for seismicity map of India  

5 Bird Life International for Important Bird Area 

6 Diversity of fishes, Crustaceans and Molluscs of 

Puthuvypeen of Ernakulam District, Kerala, South India by 

Sahadevan P 

7 Detailed Project Reports for Kochi Metro Rail  

8 National Ambient Air Quality Monitoring Programme 

9 Kerala State Disaster Management Authority 

10 City Sanitation Plan for Kochi, June 2010 

11 Metro Rail Transit System ñGuidelines for Noise & 

Vibrationsò 

12 Socialist Republic of Viet Nam: Ha Noi Pilot Metro Light 

Metro Line, section Nhon - Ha Noi Railway Station (MRT3) 

by Peopleôs Committee of Ha Noi for the Asian 

Development Bank 

13 EIA Report for Kochi Water Metro Project 

14 Kochi City Mobility Plan 

15 Ernakulum District Ground Water Brochure 
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CHAPTER 2.  POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK 

 

2.1 INTRODUCTION 

India is developing economy and has experience significant growth in past 50 years. 

With the growth and introduction of developmental project, need of conserving 

environment and interest of society was felt and accordingly Government of India has 

framed adequate legislation and policies to safeguard the environment and interest of 

people along which may get affected due to developmental projects. India has 

introduced the right to clean environment as fundamental right of its citizen and 

obligatory duty of every citizen to conserve environment through 42nd amendment by 

introducing article 48 A and 51 A in 1976. As a result, numbers of laws have been 

framed to safeguard the environment and interest of people. Environmental legislations 

are framed to achieve the following targets 

1. Environmental Protection 

2. Forest Conservation 

3. Wildlife Protection 

4. Protecting the interest of society 

 

Key umbrella legislations framed to achieve the above targets are given below 

The Environment (Protection) Act 1986 was enacted with the objective of providing for 

the protection and improvement of the environment. It empowers the Central 

Government to establish authorities charged with the mandate of preventing 

environmental pollution in all its forms and to tackle specific environmental problems that 

are peculiar to different parts of the country. Various rules are framed under this Act for 

grant of environmental clearance for any developmental project, resources conservation 

and waste management.  

The Forest Conservation Act 1980 was enacted to help conserve the country's forests. 

It strictly restricts and regulates the de-reservation of forests or use of forest land for 

non-forest purposes without the prior approval of Central Government. To this end the 

Act lays down the pre-requisites for the diversion of forest land for non-forest purposes. 

Wild Life (Protection) Act 1972 amended 2003 was enacted with the objective of 

effectively protecting the wild life of this country and to control poaching, smuggling and 

illegal trade in wildlife and its derivatives. It defines rules for the protection of wild life and 

ecologically important protected areas. 

Resettlement and Rehabilitation Act, 2013 was enacted with the objective of laying 

down the procedure for acquisition of land, resettlement & rehabilitation of people so as 

the interest of society does not get affected during acquisition.  

This chapter provides details on the legislative regulatory framework of India w.r.t 

environmental angle and its applicability on the project. Also the chapter details 

applicability of the World Banksô policies on the project 
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The MoEF&CC, the pollution control boards (CPCB - Central Pollution Control Board 

and SPCBs - State Pollution Control Boards) and revenue department together form the 

regulatory and administrative core of the part. Other Ministries/Statutory 

Bodies/Departments responsible for ensuring environmental compliance and granting 

various clearances includes state ministry /dept. of environment, regional offices of 

MoEF&CC and state forests/wildlife departments. 



Environmental Impact Assessment (EIA) Report for Kochi Metro Rail Phase II  
ñJLN Station  to INFOPark IIò, Kochi, Kerala  

 

EQMS India Pvt. Ltd., Delhi                                                                                                       1 
 

 

2.1.1 Applicable Environmental Legislation 

As per the nature of the project, screening has been done to identify the legislations of Government of India which are applicable to the 

project. List of the legislations is given in Table 2.1 

Table 2.1 : Environment legislations Applicable to Metro projects 

Legislation Key Requirements Applicability Permits & 

Stage of 

Obtaining 

Permit 

Concerned 

Authority 

Responsibility 

of Obtaining & 

implementation 

Monitoring & 

Supervision 

Environment 

(Protection) Act, 

1986 with Rules 

amended 1991 

¶ Overall 

Environment 

Protection 

¶ Compliance to 

environmental (Air, 

Water, Noise) 

Standards issued 

under EPR 

Applicable No permit but 

rules shall be 

followed 

MoEF&CC Contractor CSC1& 

KMRL 

Air (Prevention 

and Control of 

Pollution) 

(Union 

Territories) 

Rules, 1982, 

1983 

Air (Prevention 

and Control of 

Pollution) Act, 

¶ An act to prevent 

and control Air 

pollution   

Applicable: 

 

Consent to 

Establish prior start 

of construction and 

Consent to operate 

prior start of 

operation 

Consent to 

Establish 

shall be 

obtain prior 

start of 

construction 

for operating 

DG sets, 

batching 

plant and hot 

KSPCB Contractor CSC & 

KMRL 

                                                           
1
Construction Supervision Consultant 
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Legislation Key Requirements Applicability Permits & 

Stage of 

Obtaining 

Permit 

Concerned 

Authority 

Responsibility 

of Obtaining & 

implementation 

Monitoring & 

Supervision 

1981 with 

Rules, 

amended 1987 

mix plant 

(road 

widening 

works)  

Consent to 

Operate shall 

be obtain 

prior start of 

operation for 

DG sets 

Water 

(Prevention and 

Control of 

Pollution) Act, 

1974 with 

Rules. 

¶ An act to prevent 

and control water 

pollution. 

Applicable: 

 

Consent to 

Establish prior start 

of construction and 

Consent to operate 

prior start of 

operation 

Consent to 

Establish 

shall be 

obtain prior 

start of 

construction 

for managing 

the 

wastewater 

from 

construction 

works 

 

Consent to 

Operate shall 

KSPCB Contractor CSC & 

KMRL 
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Legislation Key Requirements Applicability Permits & 

Stage of 

Obtaining 

Permit 

Concerned 

Authority 

Responsibility 

of Obtaining & 

implementation 

Monitoring & 

Supervision 

be obtain 

prior start of 

operation for 

STP 

Noise Pollution 

(Regulation and 

Control) 

(Amendment) 

Rules, 2010 

¶ Compliance with 

Ambient Noise and 

emission 

Standards in 

accordance to use 

classification for 

the area 

Applicable, involves 

generation of noise 

due to operation of 

DG sets, pumps and 

vehicular movement 

ad day to day 

operations 

No permit but 

rules shall be 

followed ï 

Construction 

and Operation 

stage 

 

 

KSPCB Contractor ï

Construction 

Phase 

 

KMRL-Operation 

Phase 

CSC & 

KMRL 

Wildlife 

Protection Act, 

MoEF&CC 

1972, amended 

2010 

¶ Lays down rules 

and regulations 

pertaining to 

Wildlife 

Sanctuaries, 

National Parks. 

¶ Obtain NBWL 

Clearance if site is 

within 10 km radius 

of WLS/NP/ 

Protected Areas 

Applicable as 

Manglavanam Bird 

Sanctuary exists at 

3 km from JLN 

Stadium. However 

there is a draft 

notification on ESZ 

of aid bird 

sanctuary which 

states that ESZ 

varies from 0-1.5 

km around the 

boundary of the bird 

Wildlife 

Clearance 

Wildlife 

Department 

of Kerala 

State 

KMRL to obtain 

and Contractor to 

follow the 

conditions 

KMRL 
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Legislation Key Requirements Applicability Permits & 

Stage of 

Obtaining 

Permit 

Concerned 

Authority 

Responsibility 

of Obtaining & 

implementation 

Monitoring & 

Supervision 

sanctuary 

Kerala Forest 

Act, 1961 as 

amended 

¶ This act was 

enacted in Kerala 

in 1961 to unify 

and amend the law 

relating to the 

protection and 

management of 

forests in the state 

of Kerala 

Applicable as the 

project involves 

cutting of road side 

trees 

Tree Cutting 

Permission 

Kerala Forest 

Department 

KMRL to obtain 

and Contractor to 

follow the 

conditions 

KMRL 

The Kerala 

Preservation of 

Trees Act, 1986 

 

The Kerala 

Restriction of 

Cutting and 

Destruction of 

Valuable Trees 

Rules, 1974 

¶ This act is 

applicable for 

preservation of 

listed species of 

trees in the act 

Applicable as there 

is Teak trees 

within/along the 

alignment. If these 

trees will be cut 

then this law will be 

applicable 

Tree Cutting 

Permission 

Forest Officer KMRL to obtain 

and Contractor to 

follow the 

conditions 

KMRL 

Hazardous & 

Other Waste 

(Management & 

Handling) 

Rules, 2016 

¶ Protection to 

general public 

against improper 

handling storage 

and disposal of 

Applicable, involves 

generation of used 

oil from machineries 

and DG sets 

Authorization- 

Prior Start of 

Generation of 

Waste/Used 

Oil 

KSPCB Contractor CSC & 

KMRL 
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Legislation Key Requirements Applicability Permits & 

Stage of 

Obtaining 

Permit 

Concerned 

Authority 

Responsibility 

of Obtaining & 

implementation 

Monitoring & 

Supervision 

hazardous waste. 

The rules prescribe 

the management 

requirement of 

hazardous wastes 

from its generation 

to final disposal. 

Solid Waste 

Management 

Rules, 2016 

¶ Management of 

solid waste to be 

generated from 

labour 

camp/accommodat

ions and the 

construction site 

Applicable. Waste 

will be generated 

from labour camps/ 

accommodations 

and construction site 

No permit but 

rules shall be 

followed ï 

Construction 

and Operation 

stage 

 

Local Bodies 

like Kochi 

Municipal 

Corporation 

Contractor ï

Construction 

Phase 

 

KMRL-Operation 

Phase 

CSC & 

KMRL 

Construction 

and Demolition 

Waste 

Management 

Rules, 2016 

¶ Management of 

construction and 

demolition waste to 

be generated from 

project site 

Applicable as project 

will involve 

demolition of 

existing road, 

associated structure 

and 

private/government 

structures within 

RoW 

No permit but 

rules shall be 

followed ï 

Construction 

and Operation 

stage 

 

 

Local Bodies 

like Kochi 

Municipal 

Corporation 

Contractor ï

Construction 

Phase 

 

KMRL-Operation 

Phase 

CSC & 

KMRL 
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Legislation Key Requirements Applicability Permits & 

Stage of 

Obtaining 

Permit 

Concerned 

Authority 

Responsibility 

of Obtaining & 

implementation 

Monitoring & 

Supervision 

Plastic Waste 

Management 

Rules, 2016 

¶ Management of 

plastic waste to be 

generated from 

project site during 

construction and 

operation phase 

Applicable as there 

may be generation 

of plastic waste at 

site like pipes, 

broken plastic 

buckets, dustbins, 

storage containers 

and packaging 

waste 

No permit but 

rules shall be 

followed ï 

Construction 

and Operation 

stage 

 

 

Local Bodies 

like Kochi 

Municipal 

Corporation 

Contractor ï

Construction 

Phase 

 

KMRL-Operation 

Phase 

CSC & 

KMRL 

Bio-medical 

Waste 

Management 

Rules, 2016 

¶ To control storage, 

transportation and 

disposal of Bio 

Medical Waste. 

Applicable for the 

disposal of bio-

medical waste from 

first aid centre 

Authorization 

and Rules 

shall be 

followed 

KSPCB Contractor CSC & 

KMRL 

Manufacture, 

Storage and 

Import of 

Hazardous 

Chemicals 

Rules, 1989 (as 

amended) 

¶ Notifying regulatory 

authority (in this 

case, the State 

Factories 

Inspectorate) of 

storage of 

hazardous 

substances like 

HSD 

¶ Follow guidelines 

on such storage, 

maintain updated 

Applicable, only if 

there is storage of 

hazardous chemical 

above threshold limit 

as defined under 

schedule 2 & 3.  

 

License Chief 

Controller of 

Explosives, 

MoEF&CC 

and DC 

Contractor CSC & 

KMRL 
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Legislation Key Requirements Applicability Permits & 

Stage of 

Obtaining 

Permit 

Concerned 

Authority 

Responsibility 

of Obtaining & 

implementation 

Monitoring & 

Supervision 

MSDS, submit 

annual Safety 

Report to authority 

¶ Prepare Onsite 

Emergency Plan 

Motor Vehicles 

Act with Rules, 

1988 and 

amendments  

¶ Lay down 

restriction for 

vehicles not having 

Pollution Under 

Control Certificate 

(PUC) or proper 

labeling to enter 

premises 

Applicable as the 

motor vehicle 

movement is 

involved both during 

construction and 

operation phase 

No permit but 

rules shall be 

followed ï 

Construction 

and Operation 

stage 

 

 

Motor Vehicle 

Department 

(Licensing 

authority, 

registration 

authority 

&State 

Transport 

Authorities) 

Contractor ï

Construction 

Phase 

 

KMRL-Operation 

Phase 

CSC & 

KMRL 

Irrigation 

Department 

¶ Withdrawal of 

water from Surface 

water Bodies 

Applicable if 

withdrawal of water 

from river/canal 

Permission 

for 

withdrawal of 

water 

Irrigation 

Department 

Contractor ï

Construction 

Phase 

 

KMRL-Operation 

Phase 

CSC & 

KMRL 

State 

Groundwater 

Regulation 

¶ Conform to 

restriction for 

drawing of 

groundwater 

¶ Arrange for 

Applicable, if ground 

water is 

utilized/withdrawn 

Permission 

for 

withdrawal of 

ground water 

Central 

ground Water 

Development 

Authority 

Contractor ï

Construction 

Phase 

 

KMRL-Operation 

CSC & 

KMRL 
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Legislation Key Requirements Applicability Permits & 

Stage of 

Obtaining 

Permit 

Concerned 

Authority 

Responsibility 

of Obtaining & 

implementation 

Monitoring & 

Supervision 

recharge through 

Rainwater 

Harvesting 

Schemes (as 

applicable) 

Phase 

The Batteries 

(Management 

and Handling) 

Rules 2001 

¶ To regulate the 

disposal and 

recycling of lead 

acid batteries 

Applicable  

Applicable for 

disposal of used 

lead acid battery if 

likely to be used in 

any equipment 

during construction 

and operation stage. 

No specific 

registration 

required. 

Compulsion 

to buy and 

sale through 

registered 

vendor only.  

 

MoEF&CC 

 

Contractor ï

Construction 

Phase 

 

KMRL-Operation 

Phase 

CSC & 

KMRL 

Petroleum 

Rules, 2002 

Use and Storage of 

Petroleum products 

Applicable if storage 

of HSD/LPG or any 

other petroleum 

product may be 

required for the 

project purpose more 

than the defined 

threshold limits  

License to 

store 

petroleum 

beyond 

prescribed 

quantity.  

Chief 

Controller of 

Explosives/DC 

Contractor CSC/KMRL 

The Gas 

Cylinder Rules 

To regulate the storage 

of gas / possession of 

Applicable if 

contractor store 

License to 

store gas 

Chief 

Controller of 

Contractor CSC/KMRL 
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Legislation Key Requirements Applicability Permits & 

Stage of 

Obtaining 

Permit 

Concerned 

Authority 

Responsibility 

of Obtaining & 

implementation 

Monitoring & 

Supervision 

2004 gas cylinder more than 

the exempted quantity 

more than the 

exempted quantity of 

gas cylinder. 

cylinder more 

than the 

regulated 

quantity 

explosives  

Building and 

Other 

Construction 

Workers 

(Regulation of 

Employment 

and Conditions 

of Service) Act, 

1996  

 

To regulate the 

employment and 

conditions of service of 

buildings and other 

construction workers 

and to provide for their 

safety, health and 

welfare measures and 

for other matters 

connected therewith or 

incidental thereto.  

 

Yes as the project 

involve construction 

activities and 

handling of heavy 

machinery 

No permit is 

required-

Construction 

Phase, 

Mandatory for 

contractors to 

provide Safety 

Health and 

Welfare 

measures for 

workers 

Labour 

Commissioner 

Contractor CSC/KMRL 

Contractor to Comply with the provisions of these laws/guidelines as applicable.  

¶ The Metro Railways (Operation & Maintenance) Act 2002 as amended vide The Metro Railways (Amendment) Act 2009 

(disaster management) 

¶ Metro Rail Transit System, Guidelines for Noise and Vibrations, RDSO, Ministry of Railways, September 2015 

¶ ISO/ TC 108 (vibration) 

¶ CPCB guidelines for ambient air quality monitoring, ambient noise monitoring and water quality monitoring 

¶ NBC, 2016 
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Legislation Key Requirements Applicability Permits & 

Stage of 

Obtaining 

Permit 

Concerned 

Authority 

Responsibility 

of Obtaining & 

implementation 

Monitoring & 

Supervision 

¶ Energy Conservation Building Code 2017 & IGBC Green MRTS Abridged reference guide 

¶ The Child Labour (Prohibition and Regulation) Act, 1986 

¶ The Bonded Labour System (Abolition) Act 1976 

¶ Minimum Wages Act, 1948  

¶ The Payment of Wages Act, 1936, amended in 2005 

¶ Equal Remuneration Act, 1976 

¶ Workmen's Compensation Act, 1923 

¶ Maternity Benefit Act, 1961 

¶ Inter-State Migrant Workmenôs (Regulation of Employment & Condition of Service) Act, 1979 

¶ Petroleum Rules, 2002 

¶ The Employees Provident Fund and Miscellaneous Provisions Act, 1952  

¶ Payment of Bonus Act, 1965 and Amendment Act No.43 of 1977 and No.48 of 1978 and amendments  

¶ Payment of Gratuity Act, 1972  

¶ Public Provident Fund Act, 1968  

¶ Employee State Insurance Act, 1948  

¶ The Contract Labour (Regulation & Abolition) Act, 1970 and Rules  

¶ Employer's Liability Act, 1938 (as amended) 

¶ Labour (Regulation and Abolition) Act 1970 

¶ Sexual Harassment of Women at the Workplace 9 Prevention, Prohibition and Redressal) Act 2013 

¶ The Personal Injuries (Compensation Insurance) Act, 1963 (as amended) 

Not Applicable 
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Legislation Key Requirements Applicability Permits & 

Stage of 

Obtaining 

Permit 

Concerned 

Authority 

Responsibility 

of Obtaining & 

implementation 

Monitoring & 

Supervision 

EIA Notification, 

2006 and 

amendments 

¶ Prepare EIA / EMP 

report 

¶ Obtain 

Environmental 

Clearance from 

MoEF&CC/SEIAA 

Not Applicable as 

Metro/Railway 

projects does not 

fall under Schedule 

1 of the Notification 

Environment 

Clearance  

MoEF&CC 

and SEIAA 

Contractor CSC2& 

KMRL 

E-waste 

(Management) 

Rules, 2016 

¶ Management of e-

waste during 

construction and 

operation phase 

Not Applicable as no 

E-waste will be 

generated as per the 

Category defined in 

the Rules 

 

NOC SPCB Contractor CSC3& KMRL 

The Forest 

(Conservation) 

Act, 1980 and 

amendments 

The Forest 

(Conservation) 

Rules 2003 

¶ To protect forest by 

restricting 

conversion of 

forested areas into 

non- forested 

areas and 

deforestation and 

prevent tree cutting 

Not Applicable as 

no forest area is 

being diverted and 

also State forest 

Law will prevail over 

this 

Forest 

Clearance 

Forest 

Department 

Contractor CSC4& KMRL 

Kerala ¶ The Government of Not Applicable as Change of District KMRL to obtain CSC/KMRL 

                                                           
2
Construction Supervision Consultant 

3
Construction Supervision Consultant 

4
Construction Supervision Consultant 
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Legislation Key Requirements Applicability Permits & 

Stage of 

Obtaining 

Permit 

Concerned 

Authority 

Responsibility 

of Obtaining & 

implementation 

Monitoring & 

Supervision 

Conservation of 

Paddy Land & 

Wetland Act, 

2008. 

 

 

Paddy Fields 

And Wetlands 

Conservation 

Policy Of The 

State 

Government 

Kerala discourages 

all conversion of 

paddy cultivating 

areas to any other 

purpose. This 

activity is governed 

by the Land 

Utilization Order of 

1961 and the 

Kerala 

conservation of 

paddy land and 

wetland act, 2008. 

Due to the 

environmental 

impacts, the paddy 

ion  

proposed RoW does 

not fall under any 

paddy field 

land use Collector and Contractor to 

follow the 

conditions 

Ecologically 

Fragile Zone 

Act 2007 as 

amended  

¶ This law is aimed 

at conserving 

ecologically fragile 

habitats in Kerala. 

Mangrove forests 

are also offered 

protection under 

this act. The Forest 

Not Applicable as 

there are no 

mangroves within 

the RoW and 50 m 

buffer area 

No Objection 

certificate 

Forest 

Department of 

Kerala 

KMRL to obtain 

and Contractor to 

follow the 

conditions 

CSC/KMRL 
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Legislation Key Requirements Applicability Permits & 

Stage of 

Obtaining 

Permit 

Concerned 

Authority 

Responsibility 

of Obtaining & 

implementation 

Monitoring & 

Supervision 

Department of 

Kerala is in the 

process of 

documenting most 

of the remnant 

natural mangrove 

patches and is 

attempting to bring 

a large portion of 

these patches 

under a Reserved 

Forest network. 

Biological 

Diversity Act, 

2002 

Conservation of 

biological diversity, 

sustainable use of its 

components and fair 

and equitable sharing 

of the benefits arising 

out of the use of 

biological resources, 

knowledge and for 

matters connected 

there with or incidental 

there to 

Not Applicable 

 

No permit 

issued under 

this Act. 

National 

Biodiversity 

Authority and 

State 

Biodiversity 

Board 

Contractor CSC/KMRL 

The Wetland ¶ to ensure better Not Applicable as NOC MoEF&CC Contractor CSC/KMRL 
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Legislation Key Requirements Applicability Permits & 

Stage of 

Obtaining 

Permit 

Concerned 

Authority 

Responsibility 

of Obtaining & 

implementation 

Monitoring & 

Supervision 

(Conservation 

and 

Management) 

Rules, 2010 as 

amended 

conservation and 

management and 

to prevent 

degradation of 

existing wetlands 

in India (115 nos 

as identified) 

none of the 115 

identified wetland 

falls within the RoW 

Fly ash 

Notification, 

2007 

¶ Use of fly ash 

(wholly or partly) in 

building 

construction 

wherever it costs 

same or less than 

the clay, limestone, 

sand etc. and is 

available and 

technically 

feasible, 

compliance of 

which shall be the 

duty of the person/ 

agencies 

undertaking 

construction  

 

Not Applicable as no 

coal/lignite based 

thermal power plant 

exists within 100 km 

radius of the 

proposed alignment, 

however options 

should be explored 

for usage of fly ash 

in station building 

and viaduct 

construction  

No permits 

but rules 

should be 

followed 

MoEF&CC Contractor CSC/KMRL 
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Legislation Key Requirements Applicability Permits & 

Stage of 

Obtaining 

Permit 

Concerned 

Authority 

Responsibility 

of Obtaining & 

implementation 

Monitoring & 

Supervision 

Coastal Zone 

Management 

Act 2011 

To regulate 

development activities 

within the 500m of high 

tide line in coastal zone 

and 100 m of tidal 

influence rivers. 

Not Applicable as 

the project does not 

falls in the CRZ area 

CRZ 

Clearance 

SCZMA, 

NCZMA 

KMRL KMRL 

Chemical 

Accidents 

(Emergency 

Planning, 

Preparedness 

and Response) 

Rules, 1996 

Requirement of 

preparation of on-site 

and off-site Disaster 

Management Plans for 

accident-prone areas.  

Not Applicable. The 

project does not 

involve handling of 

any hazardous 

chemical during both 

construction and 

operation phase 

which may lead to 

continuous, 

intermittent or 

repeated exposure to 

death, or injury.  

No permits 

issued under 

this act 

Central, State 

& District 

Crisis Group 

Contractor CSC/KMRL 

Public Liability 

and Insurance 

Act 1991 

Protection from liability 

arising due to accidents 

from handling of 

hazardous chemicals.  

Not Applicable. The 

project does not 

involve storage of 

any chemicals 

(HSD) beyond the 

threshold limit during 

No permits 

issued under 

this act. 

Owner of 

project shall 

take out 

Collector of 

the Area  

Contractor CSC/KMRL 
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Legislation Key Requirements Applicability Permits & 

Stage of 

Obtaining 

Permit 

Concerned 

Authority 

Responsibility 

of Obtaining & 

implementation 

Monitoring & 

Supervision 

construction and  insurance 

policies 

providing for 

contracts of 

insurance so 

as he is 

insured 

against 

liability to give 

relief, before 

handling any 

such 

hazardous 

material 

Explosive Act 

1884 & 

Explosive 

Rules, 2008 

Safe transportation, 

storage and use of 

explosive material 

Not Applicable a no 

explosive (as 

described in act & 

rules) shall be used 

in the construction 

and operation stage 

of the project. 

Permission for 

storage and 

usage of 

explosive 

Chief 

Controller of 

Explosives 

Contractor CSC/KMRL 

Ancient 

Monuments and 

Archaeological 

Conservation of cultural 

and historical remains 

found in India. 

Not Applicable as it is 

applicable only if any 

intervention is 

No objection 

certificate 

Archaeological 

Dept. Gol, 

Indian 

Contractor 

 

* Contractor shall 

CSC/KMRL 
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Legislation Key Requirements Applicability Permits & 

Stage of 

Obtaining 

Permit 

Concerned 

Authority 

Responsibility 

of Obtaining & 

implementation 

Monitoring & 

Supervision 

Sites and 

Remains Act, 

1958 

According to this Act, 

area within the radii of 

100m and 300m from 

the ñprotected 

Propertyò is designated 

as ñprotected areaò and 

ñcontrolled areaò 

respectively. No 

development activity 

(including building, 

mining, excavating, 

blasting) is permitted 

in the ñprotected areaò 

and development 

activities likely to 

damage the protected 

property is not 

permitted in the 

ñcontrolled areaò 

without prior permission 

of the 

Archaeological Survey 

of India (ASI).  

planned within 300 m 

of archaeological 

protected sites  

Heritage 

Society and 

Indian 

National Trust 

for Art and 

Culture 

Heritage 

(INTACH). 

report to ASI in 

case of chance 

finding of any 

artifact or 

archaeological 

property while 

excavation for 

project 

development and 

the work shall be 

stooped 

immediately 

Kerala Minor Control of extraction, No as the earth will NOC Mines Contractor CSC/KMRL 
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Legislation Key Requirements Applicability Permits & 

Stage of 

Obtaining 

Permit 

Concerned 

Authority 

Responsibility 

of Obtaining & 

implementation 

Monitoring & 

Supervision 

Mineral 

Concession 

Rules, 2015 

collection and removal 

of minor minerals 

be removed only for 

purpose of 

foundation which will 

be refilled to the 

maximum extent 

back in the 

excavated area and 

any earth required for 

construction will be 

purchased from 

authorized vendors 

Department 
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2.2 International Best Practices & Guidelines 

Operational Policies of World Bank 

The project is being developed with the financial aid from French Development Agency-

Agence Française de Développement (AFD) and thus the environment and social risk 

management policy will be applicable on the project. AFD has adopted the World Banksô 

prevailing environment and social operational standards for assessment of project with 

high and substantial risk and other projects are assessed on the basis of compliance to 

the prevailing national and social regulations in the country where the operation takes 

place. World Banksô environment safeguard operational policies are listed in Table 2.2 

below.  

Table 2.2 World Banks Operational Policies - Environmental & Social Safeguard 

Name Key Requirement Applicability Remarks 

OP 4.01 

Environmental 

Assessment 

Ensures sustainability and 

environmental feasibility of 

the project. Projects are 

classified into A, B & C 

category depending on the 

nature and extent of the 

impact.  

Triggers Project classified as 

Category A considering 

nature of activities and 

impacts on flora of area 

and the community 

OP 4.04 

Natural habitats 

Ensures conservation of 

natural habitats and 

discourages disturbance of 

nay natural habitat due to 

project development by 

recommending adoption of 

alternative 

method/route/approach or 

adopting management 

measures 

Not 

Triggered 

No natural habitat is 

getting disturbed due to the 

project, however cutting of 

road side trees and trees 

within the private 

properties will be cut 

OP 4.36 

Forests 

Ensures that project 

activities do not 

disturbs/interfere with the 

forest, forest dwellers 

activities, fauna and flora of 

the forest. Prevents and 

discourages deforestation 

and impacts on rights of 

forest dependent people. 

Triggers Road side trees are 

considered as social forest 

and project involves cutting 

of road side trees 

OP 4.12 

Involuntary 

Resettlement  

Ensures minimal 

involuntary resettlement by 

considering feasible 

alternatives project design, 

assisting displaced people 

Triggers Private land will be 

acquired/purchased for 

road widening as well for 

construction of viaduct and 

stations 
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to improve their former 

living standard. 

OP 4.10 

Indigenous 

people 

Ensures protection of the 

dignity, right and cultural 

uniqueness of indigenous 

people and ensures they 

receive social and 

economic benefits 

Not Triggers Project area does not 

habituates any indigenous 

population 

 

OP 4.11 

Physical Cultural 

Resources 

Ensures preservation of 

property of cultural and 

religious importance, 

heritage and property of 

natural importance and 

enhancement of cultural 

properties 

Trigged Applicable as some of 

cultural resources like 

Church, mosque, school 

are getting affected due to 

project development  

IFC EHS GUIDELINES 

IFC General EHS 

Guidelines 

Technical reference 

document for guidance of 

general health & safety 

measures to be taken for 

general industries, 

construction and other such 

activities 

Applicable To be followed 

IFC EHS 

Guidelines for 

Railways 

Technical reference 

document for guidance of 

general health & safety 

measures to be taken for 

railways 

Applicable To be followed 

World Bankôs operational policy 4.01 (OP 4.01) categorize the project into Category A, B 

& C on the basis of nature and extent of the impacts anticipated from the project. Scope 

of Environmental assessment studies depends on the category in which the project falls 

and is defined below.  

Category A - Projects with significant environmental impacts and requiring a full 

Environmental Assessment (EA), 

Category B - Projects with moderate environmental impacts and requiring a   lesser 

level of environmental assessment, 

Category C - Projects which require no environmental analysis. 

Proposed Project involves development of the metro rail from JLN Station to Info Park 

having length of 11.2 km. Project activities are majorly land acquisition for road widening 

and construction of metro rail, tree cutting, vegetation removal, construction & demolition 
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works, material sourcing, traffic diversion/route diversions and handling of the heavy 

machineries. These impacts are considered as significant and can affect both 

environment and community if not managed properly. Thus considering the significance 

of the impacts, project is classified as Category A.  

2.3 ENVIRONMENTAL STANDARDS 

Environmental standards are being framed under above mentioned legislations, acts and 

rules. Environmental standards present the maximum value of concentration of 

pollutants that can be discharged into the environment and thus help in maintaining the 

environmental quality. Standards to be maintained during the development and 

operation phase of the project are listed below.  

1. National Ambient Air Quality Standards, 2009 (Annexure 2.1) 

2. Noise Standards, CPCB (Annexure 2.2) 

3. OSHAS Noise Exposure Limits for the Work Zone (Annexure 2.3) 

4. Drinking water Quality Standards-IS:10500:2012(Annexure 2.4) 

5. Effluent Discharge Standards for Inland Surface Water (Annexure 2.5) 

6. Tolerance Limit for Inland Surface Water Quality (Annexure 2.6)
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CHAPTER 3. PROJECT DESCRIPTION 

 
 

3.1 Introduction 

Proposed project involves development of the Phase II of Kochi Metro rail, i.e. from JLN 

Station to Info Park via Kakkanad. Length of the Phase II is approx. 11.2 km. There are in 

total 11 stations planned to be developed in Phase II excluding JLN stadium station. Phase II 

will connect the existing Phase I line with the busy areas of the city like Palarivattom, 

Chembmukku, Vazhakkala, Padamughal, metro city etc. Planned metro rail line is elevated 

section and will traverse through the road median and road edges. Roads are narrow from 

JLN to Kakkanad area where the road will be widened, however after Kakkanad road width 

is more than 30 m.  

3.2 Project Location 

Project is located in Kochi City. Project Start from JLN stadium metro station of Phase I and 

ends at Info Park. The start and end point geographical co ordinate of alignment are 10° 

0'0.30"N & 76°17'55.82"E and 10° 1'8.39"N & 76°21'41.24"E. Land use of the proposed 

RoW includes commercial and mixed use areas. Location map of the proposed project 

(Phase II) is given below in Figure 3.1. 

This chapter deals with the details of the Proposed Project, project components, 

site settings, surroundings & connectivity, land & utility requirement, project cost 

and implementation schedule  
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Source: DPR and Google Maps 

Figure 3.1: Location map Showing Kochi Metro Rail Phase II Alignment 

3.3 Description of Route 

Kochi metro phase-II alignment starts from JLN metro station and will end at Info park. The 

alignment after take-off at JLN station traverses towards eastern side along MKK Nair 

Padamughal, metro city and Kakkanad to reach Kakkanad/ Info Park following the course of 

the road (MKK Nair road/ civil lines road). Then runs along Seaport ï Airport road up to 

Chittethukara and enters in Info Park area along Info Park Expressway. Detailed route 

description is given below.  

The Route Start from JLN station and after the station, alignment takes right turn on the MKK 

Nair Road/civil lines road having very narrow RoW. JLN station is common station for both 

Phase I and II. Palarivottam junction station is planned at 890 m from JLN station after 

junction of MKK Nair road and Mahakavi Vailloppalli Road. After Palarivottom junction 

station, the alignment traverses on the Civil lines road and follows the road alignment on the 

mid of the road up to the NH 47 where Palarivottom Bypass station is proposed on the 
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junction of Civil lines road and NH 47 at chainage 1/622, at a distance of 732m from 

previous station and kept on the straight and level section. After this the alignment takes left 

turn and due to site conditions, alignment deviates from the road and some private 

properties are required to be acquired in this section. The Chembumukku station has been 

proposed at Chainage 2/790 near Roman Catholic Church. Due to site constraints the 

station has been kept partially on canal to minimize property acquisition. After 

Chembumukku station alignment continues to run along the civil lines road and reaches near 

Jama Masjid area where Vazhakkala station has been proposed at Chainage 3/580, at a 

distance of 790 m from the previous station. After Vazhakkala station the alignment 

continues to run on the middle of the civil lines road except from Chainage 4/552 to 4/635 

where it deviates from C/L of ROW. The alignment takes right turn just after NGO junction. 

The next station ñPadamughal stationò has been proposed near HidhayatulIsmal Madarsa at 

chainage 4/218. Due to site constraints, this location is selected at a short distance of 638m 

from the previous station. This is the nearest location to serve Metro city locality. After the 

Padamughal station alignment follows the civil lines road upto Kakkanad junction. Kakkanad 

Junction station is proposed at Chainage 5/312 at a distance of 1094m from previous 

station. After Kakkanad station, alignment traverses along the Seaport ï Airport road up to 

Chittethukara which is propose to be widened. The alignment on this road has been planned 

on the median of the ROW of the proposed widened road. Kochi SEZ station is planned at 

Chainage 6/366 at a distance of 1054m from previous station. Alignment after Kochin SEZ 

station continues to run along the Seaport ï Airport road and reaches near to info Park 

Junction where Chittethukara station is proposed at Chainage 7/457 just before the Info Park 

junction at a distance of 1091m from previous station. After the Chittethukara station, 

alignment to reach to info park area, leaves the sea port - airport road and turns left towards 

Info park area to traverse along Info park expressway. After this the road is in curve and 

accordingly to keep the alignment on the middle of existing road, has to turn left again. Then 

after a small Cross junction of the road, KINFRA Station is planned at chainage 8/735 near 

Vastugram at a distance of 1278m from previous station. After KINFRA station alignment 

runs along the Info Park Express way. This station has been added at Chainage 10/048 as 

the gap between KINFRA station and Info Park-2 station is substantially more. After Info 

Park-1 station the alignment continues to run on Info Park expressway and takes sharp left 

turn. Then it runs parallel on the road along existing nalah on right hand side. It runs on the 

right side of the road along the nalah. The Info Park-2 Station on this corridor has been 

planned as a terminal station at Chainage 10/715 at a distance of 667m from previous 

station just before the T-Junction of the main road in front of main buildings of Info park area. 

As this station is terminal station therefore, provision of stabling line with reversal facility has 

been planned with 300m length after station. Map showing alignment from JLN station to 

Info park II is given in Figure 3.2. 
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Proposed JLN Junction station Proposed Palarivottom Junction station 

Proposed Palarivottom Bypass station Proposed Chembumukku Station 

Proposed Vazhakkala Station Proposed Padamughal Station 
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Proposed Kakkand Junction Station Proposed Kochi SEZ Station 

Proposed Chittethukara Station Proposed Rajgiri Station (KINFRA 

Station) 

Proposed Infopark-1 Station Proposed Infopark-2 Station 

Source: DPR 

Figure 3.2: Maps Showing Alignment from JLN Station to Info Park-2 Station 
 

 
 

3.4 Project Site Description, Surroundings and Connectivity 
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Proposed metro route is proposed within the Kochi city of Kerala. Land use of the RoW and 

the surroundings is mix of residential and commercial. Proposed project traverses through 

Kaloor, Pallarivottam, Chembumukku, Vazhakkala, Padamughal, Kakkanad, SEZ area, 

Chittethukara and Info Park. Proposed project is being developed as Phase II but will be 

connected to Phase I at JLN stadium. Phase II will connect JLN stadium to Info park via 

Kakkanad there by providing metro rail connectivity in the busiest corridor of city. Entire 

corridor is elevated and is along the road. However roads are narrow thus it is proposed to 

widen the road prior undertaking metro construction work to minimize the issues due to 

traffic congestion. Proposed route is approx. 11.2 km in length having 11 stations excluding 

JLN station. Location and features of the proposed station sites are given in Table 3.1. Land 

is also required temporarily for establishment of the casting yards/storage yards. Two 

locations are identified at Kalamassery which belong to HMT and FACT respectively. 

Distance of these casting yards/storage yards from the alignment is 4.5 km and 5.8 km 

respectively in North direction.  

Table 3.1 :Location and Features of the Proposed Station Sites 

S. 
No. 

Station Photograph Land Use of 
Station Site 

Elevatio
n Level- 

amsl 

Connectivity/ 
Accessibility 

1.  JLN 
Stadium 

 

 

Commercial 0-13 Well connected 
with MKK Nair 
Road 

2. Palarivotto
m Jn 

 

Commercial 10 Well connected 
with Civil Line 
Road 
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3. Palarivotto
m 

 

Commercial 11 Well connected 
with Civil Line 
Road 

4. Chembum
ukku 

 

Commercial 11-12 Well connected 
with Civil Line 
Road 

5. Vazhakkal
a 

 

Mixed use 11-12 Well connected 
with Civil Line 
Road 
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6. Padamugh
al 

 

Mixed use 12 Well connected 
with Civil Line 
Road 

7. Kakkanad 
Jn 

 

Mixed use 21 Well connected 
with Civil Line 
Road 

8. Kochin 
SEZ 

 

Commercial 16-17 Well connected 
with Seaport-
Airport road 
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9. Chittethuka
ra 

 

 

Commercial 21-22 Well connected 
with Seaport-
Airport road 

10. KINFRA 

 

Mixed use 4-5 Well connected 
with Info Park 
Expressway 

11. INFOPARK 
1 

 

 3 Well connected 
with Info Park 
Expressway 

12. INFOPARK 
2 

 

 3 Well connected 
with Info Park 
Road 

Source: DPR and Site Visit 
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3.5 Existing Facilities/Utilities at Site 

Proposed metro route traverses majorly along the road barring some diversions while 

negotiating existing/proposed Bridges/flyovers, curves and other obligatory points etc. The 

sewer/drainage lines generally exist away from main carriageway. However, in certain 

stretches; these might have come near the central verge or under main carriageway, as a 

result of subsequent road widening. The sewer / drainage lines and water main running 

across the alignment and getting affected by the normal location of column foundations are 

proposed to be taken care of by relocating column supports of viaduct by change in span 

length or by suitably adjusting the layout of pile foundation. Where, this is not feasible, these 

utilities lines will be suitably diverted. Provision has been made in the project cost estimate 

towards diversion of utility service lines. Details of the utilities getting affected is given in 

Table 3.2. 

Table 3.2 : Details of Utilities to be Impacted 

JLN TO INFOPARK CORRIDOR 

ELECTRICAL LINE 

S. NO. CHAINAGE DESCRIPTION AFFECTED 

LENGTH 

POSITION 

W.R.T 

ALIGNMENT 

OWNERSHIP 

  FROM TO 

KSEB /KALOOR SUB-DIVISION 

1 -100 10 11 KV U/G CABLES - 

6NOS. 

(HIGHWAY,GIRINAG

AR,KATHRIKADVU, 

AZAD, KALOOR BUS 

STYAND & SPARE 

FEEDERS) 

 

110 

 

LEFT SIDE 

 

KSEB/KALOOR 

2 -100 10 11 KV U/G CABLES - 

6NOS. 

(HIGHWAY,GIRINAG

AR,KATHRIKADVU, 

AZAD, KALOOR BUS 

STYAND& SPARE 

FEEDERS) 

 

110 

 

RIGHT SIDE 

 

KSEB/KALOOR 

3 9  11 KV UG CABLES 

- 6NOS. FROM 

KALOOR S/S 

 PERPENDICULA

R TO 

ALIGNMENT 

 

KSEB 

4 27  11KV UG CABLES - 

4NOS. FROM 

KALOOR S/S 

 PERPENDICULA

R TO 

ALIGNMENT 

 

KSEB 

5 30  11KV UG CABLE 

KATHRIKADVU 

FEEDER TO 

STADIUM 

 PERPENDICULA

R TO 

ALIGNMENT 

 

KSEB 

6 144  11KV UG CABLE 

JANATHA FEEDER 

TO MRF TYRE 

 PERPENDICULA

R TO 

ALIGNMENT 

KSEB 
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7 30 380 11 KV U/G CABLES-

3NOS. 

(TAMANAM,JANATHA

& EDAPALLY 

FEEDERS) 

350 RIGHT SIDE KSEB/KALOOR 

8 380 500 11 KV U/G CABLES - 

2NOS. (JANATHA & 

EDAPALLY 

FEEDERS) 

120 RIGHT SIDE KSEB/KALOOR 

9 130  11 KV U/G CABLE - 

1NO. JANATHA 

FEEDER 

 PERPENDICULA

R TO 

ALIGNMENT 

KSEB/KALOOR 

KSEB /PALARIVATTOM SUBDIVISION 

1 700  2NOS. U/G 

CABLES 300 

SQMM (11 KV ) 

TAMANAM & 

JANATHA FEEDER 

 RIGHT SIDE AE/PALARIVAT

TO M 

2 800  11 KV U/G CABLES 

TAMANAM 

FEEDER 

 RIGHT SIDE AE/PALARIVAT

TO M 

3  

900 

 11 KV UG 

CABLES(JANATHA 

&MAMANGALAMFE

EDER) 

 DIAGONAL AE/ 

PALARIVATTO 

M 

4 900 1300 11 KV UG 

CABLES(3 NOS. 

SURABHI LINE & 

CITY TEXTILE -

1NO.) 

400 RIGHT SIDE AE/PALARIVAT

TO M 

5 900  11 KV UG CABLES  LEFT SIDE AE/  

PALARIVATTO 

M 

6 1200  

1500 

11 KV UG CABLES-

2NOS. (1 U/G &1 

OH) 

 

300 

LEFT SIDE AE/  

PALARIVATTO 

M 

7 1300  11 KV UG CABLES  PERPENDICULA

R TO 

ALIGNMENT 

AE/  

PALARIVATTO 

M 

KSEB /VENNALA SUB-DIVISION 

1 2200  11 KV UG CABLES-

3NOS. (300SQMM) 

 PERPENDICUL

AR TO 

ALIGNMENT 

AE/ VENNALA 

2 2100 2200 100 RIGHT SIDE AE/ VENNALA 
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3  2571 11 KV UG CABLES-

3NOS. (300SQMM) 

2571 PERPENDICUL

AR TO 

ALIGNMENT 

AE/ VENNALA 

4 2500 2600 100 LEFT SIDE AE/ VENNALA 

5 1600 1730 11 KV UG CABLES 

(300SQMM)- 

ASIANET 

130 RIGHT SIDE AE/ VENNALA 

6 2040 2200 11 KV UG CABLES 

(300SQMM) 

160 RIGHT SIDE AE/ VENNALA 

KSEB /TRIKAKARA EAST SUB-DIVISION 

1 5480  PROPOSED 

3X300SQMM XLPE 

(11 KV) UG CABLES 

HOYASALA 

 PERPENDIC

ULAR TO 

ALIGNMENT 

AEE/VYTILA 

2 5490 5600 PROPOSED 

3X300SQMM XLPE 

(11 KV) UG CABLES 

SATELITE FEEDER 

 

110 

RIGHT SIDE AEE/VYTILA 

3 5700  PROPOSED 

3X300SQMM XLPE 

(11 KV) UG CABLES 

DLF FEEDER 

 DIAGONAL AEE/VYTILA 

4  

 

5800  

100 

RIGHT SIDE AEE/VYTILA 

5 10200 

 

1070

0 

PROPOSED 

3X300SQMM XLPE 

(11 KV) UG CABLES -

SKYLINE 

 

500 

ON 

ALIGNMENT 

AEE/VYTILA 

6 10200 1070

0 

PROPOSED 3X300 

SQ MM XLPE (11 KV) 

UG CABLES -GREEN 

VISTHA 

 

500 

ON 

ALIGNMENT 

AEE/VYTILA 

7 10200 1070

0 

11 KV DOUBLE 

CIRCUIT 

EDACHIRA&KUSUMA

GIRI FEEDER 

 

500 

ON 

ALIGNMENT 

AEE/VYTILA 

8 10700    PERPENDICU

LAR TO 

ALIGNMENT 

AEE/VYTILA 

KSEB /TRIKAKARA WEST SUBDIVISION 

 

1 

2860 5580 PROPOSED 

2X300SQMM (11 KV) 

UG CABLES -UNDER 

RAPDRP SCHEME - 

CHEMBUMUKKU&VAZ

HAKALAFEEDER 

 

2720 

RIGHT SIDE AEE/VYTILA 

FUEL SUPPLY LINE 
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S.NO. CHAINAGE DESCRIPTION AFFECTED 

LENGTH 

POSITION 

W.R.T 

ALIGNMENT 

OWNERSHIP 

 

FROM 

 

TO 

1 5216 5287 COCHIN- 

COIMTORE 

KANNUR PIPELINE 

FROM0TO9KM18"D

IA.HDD/MS/SKO 

PRESSURE -

100KG/SQCM AT 1 

TO 1.5M DEPTH 

73 DIAGONAL PETRONET 

-CCK 

2 5552 5735 18

3 

RIGHT SIDE PETRONET 

-CCK 

3 6950 7200 25

0 

RIGHT SIDE PETRONET 

-CCK 

4  

7350 

 

7500 

15

0 

RIGHT SIDE PETRONET 

-CCK 

5  

7500 

 

7500 

16.45 PERPENDIC

UL 

AR TO 

ALIGNME

NT 

PETRONET 

-CCK 

6  

7704 

 

7704 

16.45 PERPENDI

CULAR TO 

ALIGNMEN

T 

PETRONET 

-CCK 

BPCL-NAPTHA PIPE LINE -10" DIA. AT 3 TO 5M. DEPTH 

S. NO. CHAINAGE DESCRIPTION AFFECTED 

LENGTH 

POSITION 

W.R.T 

ALIGNMENT 

OWNERS HIP 

 

FROM 

 

TO 

1 5216 5287 BPCL-10" NAPTHA 

PIPE 

73 LEFT SIDE BPCL- KOCHIN 

REFINERY 

2 5552 5735 BPCL-10" NAPTHA 

PIPE 

183 LEFT SIDE BPCL- KOCHIN 

REFINERY 

3 6950 7200 BPCL-10" NAPTHA 

PIPE 

250 LEFT SIDE BPCL- KOCHIN 

REFINERY 

 

4 

7350 7600 BPCL-10" 

NAPTHA PIPE 

250 LEFT SIDE BPCL- KOCHIN 

REFINERY 

 

5 

7704 7704 BPCL-10" 

NAPTHA PIPE 

16.45 PERPENDI

CULAR TO 

ALIGNMEN

T 

BPCL- KOCHIN 

REFINERY 

BPCL-ATF PIPE LINE -8" DIA. AT 1.2 TO 1.5M. DEPTH 

1 5216 5287 BPCL-ATF PIPE LINE -

8" DIA. 

73 LEFT SIDE BPCL- KOCHIN 

REFINERY 

2 5552 5735 BPCL-ATF PIPE LINE -

8" DIA. 

183 LEFT SIDE BPCL- KOCHIN 

REFINERY 

3 6950 7200 BPCL-ATF PIPE LINE -

8" DIA. 

250 LEFT SIDE BPCL- KOCHIN 

REFINERY 

4 7350 7600 BPCL-ATF PIPE LINE -

8" DIA. 

250 LEFT SIDE BPCL- KOCHIN 

REFINERY 

5 7704 7704 BPCL-ATF PIPE LINE - 16.45 PERPENDI BPCL- KOCHIN 
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8" DIA. CULAR TO 

ALIGNMEN

T 

REFINERY 

BPCL-WATER PIPE LINE -18" DIA. 

1 5216 5287 BPCL-ATF PIPE LINE -

8" DIA. 

73 LEFT SIDE BPCL- KOCHIN 

REFINERY 

2 5552 5735 BPCL-ATF PIPE LINE -

8" DIA. 

183 LEFT SIDE BPCL- KOCHIN 

REFINERY 

3 6950 7200 BPCL-ATF PIPE LINE -

8" DIA. 

250 LEFT SIDE BPCL- KOCHIN 

REFINERY 

4 7350 7600 BPCL-ATF PIPE LINE -

8" DIA. 

250 LEFT SIDE BPCL- KOCHIN 

REFINERY 

5 7704 7704 BPCL-ATF PIPE 

LINE -8" DIA. 

16.45 PERPENDI

CULAR TO 

ALIGNMEN

T 

BPCL- KOCHIN 

REFINERY 

WATER SUPPLY LINE 

 

S.NO 

CHAINAGE DESCRIPTION AFFECT

ED 

LENGT

H 

POSITION 

W.R.T 

ALIGNMENT 

OWNERS HIP 

 

FROM 

 

TO 

    

CI PIPE 

1 51 145 300 MM DIA 

PIPE 

94 LEFT SIDE KWA 

2 290 410 300 MM DIA PIPE 120 LEFT SIDE KWA 

3 478 820 300 MM DIA PIPE 342 LEFT SIDE KWA 

4 820 820 300 MM DIA PIPE 17 PERPENDIC

ULAR TO 

ALIGNMENT 

KWA 

5 820 1440 300 MM DIA PIPE 620 LEFT SIDE KWA 

6 870 1520 300 MM DIA PIPE 650 RIGHT 

SIDE 

KWA 

7 1453 1473 300 MM DIA PIPE 22 DIAGONAL KWA 

8 1494 1808 300 MM DIA PIPE 314 LEFT SIDE KWA 

9 1873 1930 300 MM DIA PIPE 57 LEFT SIDE KWA 

10 2080 2380 300 MM DIA PIPE 300 LEFT SIDE KWA 

11 2445 2540 300 MM DIA PIPE 95 LEFT SIDE KWA 

12 5572 5700 300 MM DIA PIPE 128 RIGHT 

SIDE 

KWA 

13 581

7 

6000 300 MM DIA PIPE 183 RIGHT TO 

LEFT SIDE 

KWA 

14 6145 6222 300 MM DIA PIPE 80  KWA 
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AC PIPE 

1 51 151 100 MM DIA PIPE 100 LEFT SIDE KWA 

2 315 400 100 MM DIA PIPE 85 LEFT SIDE KWA 

3 51 790 100 MM DIA PIPE 739 RIGHT 

SIDE 

KWA 

4 1740 1880 100 MM DIA PIPE 140 RIGHT 

SIDE 

KWA 

5 1910 2660 100 MM DIA PIPE 750 RIGHT 

SIDE 

KWA 

6 4090 4430 100 MM DIA PIPE 340 RIGHT 

SIDE 

KWA 

7 4096 4300 200 MM DIA PIPE 204 RIGHT 

SIDE 

KWA 

8 4500 4530 250 MM DIA 

CROSSING 

32 DIAGONAL KWA 

9 10710  300 MM DIA 

CROSSING 

 PERPENDIC

ULAR TO 

ALIGNMENT 

KWA 

PVC PIPE 

1 2743 2940 90 MM DIA PIPE  

19

7 

 

LEFT SIDE 

KWA 

2 2777 2777  

90 MM DIA PIPE 

 

11 

 

PERPENDIC

ULAR TO 

ALIGNMENT 

 

KWA 

3 2777  

2990 

 

90 MM DIA PIPE 

 

21

3 

 

RIGHT SIDE 

 

KWA 

4 2840  

2840 

 

90 MM DIA PIPE 

 

10 

 

PERPENDICUL

AR TO 

ALIGNMENT 

 

KWA 

5 2962  

2962 

 

90 MM DIA PIPE 

 

12 

 

PERPENDICUL

AR TO 

ALIGNMENT 

 

KWA 

6 2940  

3820 

 

160 MM DIA PIPE 

 

880 

LEFT TO 

RIGHT 

SIDE 

 

KWA 

 

7 

 

4545 

 

4605 

 

75 MM DIA PIPE 

60  

LEFT SIDE 

 

KWA 

 

8 

 

4545 

 

4555 

 

75 MM DIA PIPE 

17  

DIAGONAL 

 

KWA 

 

9 

 

4615 

 

4977 

 

75 MM DIA PIPE 

 

36

 

RIGHT TO 

 

KWA 
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2 LEFT SIDE 

 

10 

 

5214 

 

5300 

 

110 MM DIA PIPE 

 

86 

 

RIGHT SIDE 

KWA 

 

11 

 

5280 

 

5445 

 

200 MM DIA PIPE 

 

16

5 

 

LEFT SIDE 

KWA 

 

12 

 

6322 

 

6600 

 

160 MM DIA PIPE 

 

27

8 

 

RIGHT SIDE 

KWA 

 

13 

 

6355 

 

6733 

 

200 MM DIA PIPE 

 

37

8 

 

LEFT SIDE 

KWA 

 

14 

 

6733 

 

7326 

 

160 MM DIA PIPE 

 

593 

 

LEFT SIDE 

KWA 

 

15 

 

7166 

 

7210 

 

75 MM DIA PIPE 

 

44 

 

LEFT TO 

RIGHT SIDE 

KWA 

 

16 

 

7492 

 

7508 

 

75 MM DIA PIPE 

 

33 

 

LEFT TO 

RIGHT SIDE 

KWA 

 

17 

 

7708 

 

7708 

 

90 MM DIA PIPE (2 

NOS.) 

 

16.45 

 

PERPENDICU

LAR TO 

ALIGNMENT 

KWA 

 

18 

 

8680 

 

8700 

 

100 MM DIA 

CROSSING 

 

26.7 

 

DIAGONAL 

KWA 

GI PIPE 

 

1 

 

3050 

 

3600 

80 MM DIA PIPE 550 LEFT SIDE KWA 

 

2 

 

3815 

 

3855 

80 MM DIA PIPE 40 LEFT SIDE KWA 

 

3 

 

4235 

 

4500 

80 MM DIA PIPE 265 LEFT SIDE KWA 

DI PIPE 

1 820 820 250 MM DIA PIPE 17 PERPENDIC

ULAR TO 

ALIGNMENT 

KWA 

2 1453 1473 1050 MM DIA PIPE 22 DIAGONAL KWA 

BSNL CABLE 

S.NO CHAINAGE CHAINAGE AFFEC

TED 

LENGT

H 

POSITION  

W.R.T 

ALIGNMENT 

OWNERSHIP 

FROM  

TO 

BSNL PALLORIVOTTAM OFFICE 
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1 0 1600 1X96F OFC 160

0 

RIGHT SIDE BSNL 

2 0 1600 1X800 PAIR MAIN 

LINE 

160

0 

RIGHT SIDE BSNL 

3 1500 1600 1X200PAIR 100 LEFT SIDE BSNL 

4 1650 4500 1X96F OFC 285

0 

RIGHT SIDE BSNL 

5 1650 4500 3X12F OFC 285

0 

LEFT SIDE BSNL 

6 1650 2200 1X400 PAIR MAIN 

LINE 

550 LEFT SIDE BSNL 

7 1650 2680 1X800 PAIR MAIN 

LINE 

103

0 

RIGHT SIDE BSNL 

8 4500 6100 1X96F OFC 160

0 

RIGHT SIDE BSNL 

9 10600 10700 3X12F OFC 100 LEFT SIDE BSNL 

10 9900 10700 1X96F OFC 800 RIGHT SIDE BSNL 

11 10200  1X96F OFC  PERPENDICU

LAR TO 

ALIGNMENT 

BSNL 

BSNL : KALAMASERY/TRIKAKARA OFFICE 

1  

2808 

 1X400 PAIR 

DISTRIBUTION LINE 

  

RIGHT 

SIDE 

 

BSNL 

2  

3000 

 1X800 PAIR MAIN 

LINE 

  

DIAGONAL 

 

BSNL 

3  

 

3000 

 

 

3365 

1X1200 PAIR MAIN 

LINE 

 

365 

 

RIGHT 

SIDE 

 

BSNL 

4  

3365 

 1X400 PAIR X-ING 

ALIGNMENT 

   

BSNL 

5  

3365 

 

4200 

P-46 TO CH -3570 

(1X800 & 1X1200 

PAIR) 

 

835 

RIGHT 

SIDE 

 

BSNL 

6  

4200 

 1X400PAIR FROM P-

46(2000PAIR) TO P-- 

45(1000PAIR) 

 PERPENDIC

ULAR TO 

ALIGNMENT 

 

BSNL 

7  

4500 

 1X400PAIR FROM 

VAZHAKKALA CABLE 

TO NGO QTRS. 

 PERPENDIC

ULAR TO 

ALIGNMENT 

 

BSNL 

8  

4500 

 

5000 

1X1600, 2X1200 

&1X800PAIR

 FROM 

KAKKANAD 

EXCHANGE TO 

 

500 

RHS TO LHS 

X-ING 

 

BSNL 
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VAZHAKKALA 

9  

5000 

 1X100,1X200, 2X400 

&1X800PAIR FROM 

KAKKANAD 

EXCHANGE TO P-32 

 RHS TO LHS 

X-ING 

 

BSNL 

10  

5000 

 

6600 

P-32 TO P-34(1X400, 

1X800 & 1X100 PAIR) 

 RIGHT 

SIDE 

 

BSNL 

11  

6130 

 

6600 

P-36 TO P-

34(1X400PAIR) 

 

470 

RIGHT 

SIDE 

 

BSNL 

12  

6130 

 

7600 

1X200 PAIR WITH 

1X100PAIR (SPAIR) 

ALONG ALIGNMENT 

FROM P-36 

 

147

0 

LEFT SIDE  

BSNL 

13  

7650 

 1X200 PAIR X-ING 

ALIGNMENT 

   

BSNL 

14  

7578 

 1X200 PAIR X-ING 

ALIGNMENT 

   

BSNL 

15  

7750 

 1X100 PAIR X-ING 

ALIGNMENT 

   

BSNL 

16  

10700 

 1X400PAIR (P-26) 

WITH X-ING 

ALIGNMENT 

 DIAGONAL  

BSNL 

BSNL-STR : PALARIVATTOM OFFICE 

 

1 

 

0 

 

1200 

3NOS.BSNL-STR OFC 

CABLE DUCT 

(ERNAKULAM-

CHERTHALA- 

6F,ERNAKULAM-

MUVATTUPUZHA-

12F&ERNAKULAM-

PALARIVATTOM-6F) 

 

1200 

RIGHT SIDE BSNL- STR 

 

2 

 

1200 

  DIAGONAL BSNL- STR 

 

3 

 

1210 

 

1650 

 

440 

LEFT SIDE BSNL- STR 

 

4 

 

1650 

 

1850 

2 NOS. BSNL-STR 

OFC CABLE DUCT 

(ERNAKULAM-

 CH

ERTHALA-

6F,&ERNAKULAM-

MUVATTUPUZHA-12F) 

 

200 

RIGHT SIDE BSNL- STR 

 

5 

 

1880 

  

-1880 

DIAGONAL BSNL- STR 

 

6 

 

1870 

 

4550 

1NO.BSNL-STR OFC 

CABLE DUCT( 

ERNAKULAM-

MUVATTUPUZHA-24F) 

FROMVYTILA 

 

2680 

LEFT SIDE BSNL- STR 

 

7 

 

4550 

 

4633 

 

83 

RIGHT SIDE BSNL- STR 

 

8 

 

4633 

 

5100 

 

467 

LEFT SIDE BSNL- STR 
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3.6 Project Components 

Project components can be divided into the design and the construction Phase. Project 

components under the design phase are given below 

3.6.1 Detailed design/Pre-Construction Stage: 

Detailed design stage/Preconstruction stage includes various components which are listed 

below 

a. Alignment finalization and the route survey:  Survey has been carried out by KMRL 

and route alignments are finalized. Various alternatives are considered and thereafter 

routes were finalized. Alternatives considered are provided in Chapter 6.  

b. Land acquisition and Resettlement and rehabilitation study: Total Land require for 

the project is 29424.69 m2 out of which 11153.136 m2 is private land and 18295.83 m2 is 

Government land. Details of the land required for the different components are given 

below in Table 3.3. Resettlement & Rehabilitation study has also been undertaken for 

the project and details for the compensation criteria is given below in Table 3.4.  

c. Preparation of Detailed Project Reports while considering the Noise and vibration 

protection requirements both during construction & operation phase, Requirement for 

drainage and wastewater treatment systems, waste management system, energy 

conservation systems, landscaping & compensatory afforestation requirements etc. All 

the surveys like topographical survey, geotechnical investigations etc were undertaken at 

DPR preparation stage including cost estimation.  

d. Road Widening for preparing roads for undertaking the metro construction works: 

The existing ROW of the roads of the corridors where metro alignment is envisaged is 

generally narrow. To ascertain the feasibility of the metro corridor along such roads, 

acquisition of land and property has been considered. Minimum distance desired 

between viaducts and properties is 3 m and width of the viaducts with track centre at 

4.87 m c/c is 10.45 m. Thus, minimum RoW available for metro construction required is 

16.45 m and for road widening to two lane traffic is 22m. Typical cross section for the 

proposed RoW is given in Figure 3.3. Road widening is proposed to be undertaken from 

Palarivottam to Info Park to ensure smooth movement of traffic while undertaking 

construction of proposed metro. A road bridge may also require to be constructed at 

chainage 2650-2700 on nalla ñEdapallytoduò. A separate SIA study has been undertaken 

to understand the impact of land acquisition due to the project. Approx 2.8306 ha of land 

is required to be acquired for road widening along the RoW. Proposed RoW falls within 

the three villages, i.e. Edapally South, Vazhakkala and Kakkanadu. Details of available 

RoW of existing road is given in Table 3.5. 

e. Traffic management requirements and measures to be taken during construction 

and operation phase: Any reduction of road space during Metro construction will result 

in constrained traffic flow. In order to retain satisfactory levels of traffic flow during the 

construction period; traffic management and engineering measures need to be taken. 

They can be road widening exercises, traffic segregation, one-way movements, traffic 

diversions on influence area roads, acquisition of service lanes, etc. For elevated section 

wherever it is passing along the road, the requirement would be mainly along the central 

verge. As regards to the alignment cutting across a major traffic corridor, óContinuous 

Cantilevered Construction Technologyô would be applied to prevent traffic hold-ups or 

diversions of any kind. Wherever the stations are isolated, areas available around it 

should be utilized for road diversion purposes such as lay-byes and service roads. 
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a. Tree survey and obtaining permissions for tree cutting: Trees which are falling 

within the RoW are required to be cut. Survey has been carried out by RITES/KMRL for 

the entire corridor.  
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Table 3.3 :Details of Land Requirement 

S. No. Viaduct/Station 
Name 

Extent of Land in Cents Type of Land 

LHS RHS Total 

 Viaduct     

1.  Info Park Gate to End   165 Government 

 Stations     

1.  Palarivattom Jn. 19.27 2.22 21.49 Private 

2.  Palarivattom Bypass 22 15.94 37.94 Private 

3.  Chempumukku 20.26 23.84 44.1 Private 

4.  Vazhakkala 26.68 27.18 53.86 Private 

5.  Padamugal 20.01 17.91 37.92 Private 

6.  Kakkanad Jn. 38.91 20.63 59.54 Government 

7.  Cochin SEZ 35.58 26.18 61.76 LHS (P), RHS(G) 

8.  Chittethukara 29.65 15.06 44.71 Private 

9.  Rajagiri 28.91 22.48 51.39 Government 

10.  Info Park I 25 25 50 Government 

11.  Infor Park II 25 25 50 Government 

 Others     

1.  Sub Station   50  

      

 Total Private Land   275.6  

 Total Government 
Land 

  452.11  

 Total Land in Cents   727.71  

 Total Land in Ha.   2.92  

Source: DPR 
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Table 3.4 : Criteria for Resettlement and Rehabilitation 

S. No. Provisions Details Cost Per Family 

1.  Provision of housing units 

in case of displacement 

a) A constructed house not 

less than 50 sq.mts. 

b) If one does not take the 

house as offered in option 

(a), he shall get a minimum 

of Rs.150,000 as one-time 

financial assistance for 

constructing a house. 

150,000 

2.  Choice of annuity or 

employment 

a)Provision for employment 

to at least one member per 

affected family at a rate not 

lower than the minimum 

wages or 

b) one-time payment of 

Rs.5,00,000 per affected 

family or 

c) annuity of Rs. 2,000 per 

month per family for 20 

years with indexation 

500,000 

3.  One-time Resettlement 

allowance 

One-time resettlement 

allowance of Rs 50,000 

50,000 

4.  Transportation cost for 

displaced families 

One-time financial 

assistance of Rs. 50,000 

50,000 

5.  Subsistence grant For each displaced family at 

Rs. 3,000 per month for one 

year from the date of 

award. 

36,000 

6.  Cattle shed/petty Shop One-time financial 

assistance of Rs. 

25,000(minimum) for 

construction of cattle 

shed/petty shop. 

25,000 

7.  Artisan/small traders One-time financial 

assistance of Rs.25,000 

(minimum) 

25,000 

8.  Land for land in case of 

irrigation project 

At least one acre of land in 

common area of the project 

in lieu of compensation to 

1 acre land 
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be paid for acquired land. 

9.  Offer for developed land If land is acquired for 

urbanization purpose then 

20% of the developed land 

will be reserved and offered 

to land owning project 

affected families in 

proportion to the area of 

their land acquired and at a 

price equal to the cost of 

acquisition and cost of 

development. 

20% of developed 

land 

Source: DPR 

 

Figure 3.3: Typical Cross-Section of Metro RoW 
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Table 3.5 :Details of RoW along the corridor 

S. No Chainage Existing ROW (m) Location 

 
1 

150 21 In front of GCDA Shopping complex, Kaloor 

 
2 

250 22 Near Hotel Abhirami, M.G.Road. 

 
3 

360 20 Janatha junction 

 
4 

540 14 In front of Church 

 
5 

635 22 In front of Kalyan complex 

 
6 

792 21  

 
7 

920 25 Near Palarivattom junction 

 
8 

1015 24  

 
9 

1120 25 Near Palarivattom junction 

 
10 

1225 17 BSNL Telephone Exchange, Palarivattom 

 
11 

1340 20  

 
12 

1685 32 InfrontofSouthIndianBankNH-47ByPass 

 
13 

1858 19  

 
14 

1940 20 In front of Shopping Complex Padivattom 

 
15 

2282 25 More Shopping Mall 

 
16 

2750 22 In front of Roman Catholic Church 

 
17 

3050 23 In front of KVM Tower 

 
18 

3450 21  

 
19 

3850 23  

 
20 

4250 20  

 
21 

4490 19  

 
22 

4760 17  

 
23 

4867 22 In front of Happy Industries 

 
24 

5050 24 In front of Legal Mythology Bhawan 

 
25 

5405 30 In front of Medical Center Kakkanad 

 
26 

5640 43 In front of Prasar Bharti Maintenance Center, 
Kakkanad Kochi 
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27 

5850 30 In front of LIC Branch Kakkanad 

 
28 

6315 36 BGC Residency Town, Cochin Special 
Economic Zone Area 

 
29 

6650 34 Sabi Hotel, Kannankeri Nagar 

 
30 

7138 36 Node focus Building 

31 7538 0 In front of Karukatharayil Plaza 

32 7628 30 Start of Expressway Road on Info park 

33 8000 30             On Expressway Info Park 

34 8460 37  

35 8795 33  

36 9145 32  

37 350 33  

8 10050 40 In front of Tejomaya Building 

39 10450 30 Near WIPRO Building, Info park 

40 10650 29 Near Leela Info park 

Source: DPR 

3.6.2 Civil Construction Works 

Proposed metro project involves development of metro structure (track, via duct, piers, pier 

cap and platforms), station building, parking facility, RSS & TSS (Receiving & Traction Sub-

station) and Radio towers. All the components of the project are discussed in sections 

below. 

3.6.2.1 Gauge 

Standard gauge is proposed to be adopted for proposed metro rail system. Standard gauge 

has width of 1435 mm.  

3.6.2.2 Viaduct 

The proposed viaduct structure for the Kochi Metro is a 'U'-shaped pre-stressed concrete 

deck, carrying two tracks supported on single pier located on the median of the road. Width 

of the deck is 9.0 m and the piers will be elliptical of 1.2 m x 1.85 m size. Road clearance of 

5.5 m is ensured below the viaduct structure. The foundation shall be pile foundation at most 

of the locations. Open foundations are possible at certain isolated locations. The 

superstructure shall be pre-cast segmental construction which will cause minimal 

inconvenience to the road users during the execution stage. 
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3.6.2.3 Tracks 

From considerations of maintainability, riding comfort and to contain vibrations and noise 

levels, the complete track is proposed to be joint-less including the turnouts. The track will be 

laid with 1 in 20 canted rails and the wheel profile of Rolling Stock should be compatible with 

the rail cant and rail profile. Track structure has been proposed with the few details given 

below 

¶ 60 Kg Head Hardened (HH) 1080 grade rails for main line. 

¶ Ballastless track for elevated viaduct and underground section of tunnel. 

¶ Fastening system conforming to "Performance criteria of fastening system for 

¶ Ballastless track on Metro Railways/MRTS System". 

¶ Turnouts 1 in 9 with lead radius of 190m and speed potential of 30kmph on divergent 

track. 

¶ Scissor Cross over (1 in 9) is provided for this corridor. 

¶ Flash Butt welds (to minimize the noise and vibrations during welding operations) 

 

3.6.2.4 Spans 

The max spans c/c of piers of standard simply supported spans constructed by pre-cast 

segmental construction technique has been proposed as 28.0m. The usual segments shall 

be 3.0m in length except the Diaphragm segments, which shall be 2.0m each. The other 

standard spans (c/c of pier) comprises of 25.0m, 31.0m, 22.0m, 19.0m & 16.0m, which shall 

be made by removing/adding usual segments of 3.0m each from the center of the span. 

3.6.2.5 Rails 

Due to sharp curves, gradients coupled with high frequency of trains and frequent 

acceleration and deceleration at stations (typically located at about 1 km interstation 

distances), on main lines 60 kg/m, grade 1080 Head Hardened rails as per IRS-T- 12-96 are 

proposed.  

3.6.2.6 Buffer Stops 

On mainlines, friction buffer stops with mechanical impact absorption (non-hydraulic type). 

On elevated section the spans on which friction buffer stops are to be installed are to be 

designed for an additional longitudinal force of 85 T, which is likely to be transmitted in case 

of Rolling Stock impacting the friction Buffer Stops.  

3.6.2.7 Rail Expansion Joints 

Rail expansion joints will be provided in railways to allow for expansion & contraction of rails 

due to weather changes. For the project, it is proposed that REJ in ballasted track will be for 

a minimum gap of 120 mm and for ballast less track it will be of 180 mm.  

3.6.2.8 Traction System 

The 750V dc third rail system is being provided on the Phase-I corridor of Kochi Metro. Thus, 

to ensure consistency with the existing system, 750V dc third rail traction system is proposed 

for the JLN Stadium ï Info park corridor. Since the route is entirely grade separated there is 

no danger of safety hazard to passengers from third rail. 

3.6.2.9 Signalling and Train Control System 
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Signaling & Train Control system on the Kochi Metro Phase II corridor viz JLN Station to 

Info-park-II is proposed for design headway of 90 seconds so as to meet sustained train 

operation at up to 2 minutes interval during peak hours. Therefore, these requirements of the 

metro are planned to be achieved by adopting a State of art Communication based Train 

Control System (CBTC). CBTC shall include applicable CATC sub-systems, which consists 

of following: 

¶ Automatic Train Protection (ATP) 

¶ Automatic Train Supervision (ATS) 

¶ Automatic Train Operation (ATO) 

 

3.6.2.10 Telecommunication System and Transmission Media 

The telecommunication system acts as the communication backbone for Signaling and other 

systems and provides telecommunication services to meet operational and administrative 

requirements of metro network. The proposed system shall be compatible with the existing 

Kochi Metro Phase-I system for seamless operation & maintenance. The proposed telecom 

system and transmission media will have following systems: 

¶ Optical Fiber Cable 

¶ Telephone Exchange 

¶ Mobile Radio Communication 

¶ Public Address System 

¶ Centralized Clock System 

¶ Passenger Information System 

¶ Close Circuit Television 

¶ Central Voice Recording System (CVRS) and 

¶ Supervisory Control and Data Acquisition (SCADA) System 

 

3.6.2.11 Automatic Fare Collection System 

Computer based automatic fare collection system with Contactless smart token/card type 

ticketing will be provided for the proposed project. The equipments for the same may be 

provided at each station viz. Automatic Fare Gates, Ticket Office Machines, Ticket Readers, 

Portable Ticket Decoders, Central and Station Computers, POMs and UPS. 

3.6.2.12 Depot 

Current Depot of Phase I at Muttom can cater the requirement for Phase II also. 

3.6.2.13 Design Specifications of the Metro System 

Design specifications considered for metro system are given in Table 3.6 

Table 3.6 : Design Specification of the Proposed Project (JLN Stadium to info-
park-2) 

S. 
No. 

Feature Description 

1.  Chainage 0 m to 10715m 

2.  Location JLN Stadium to Info Park 

3.  Start Coordinates 10° 0'0.30"N, 76°17'55.82"E 
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4.  End Coordinates 10° 1'8.39"N, 76°21'41.24"E 

5.  Stations Nos and 
Type 

11 nos and elevated (Excluding JLN station) 

6.  Station Name Geographical 
Coordinates 

Chainage Land Use Average 
Inter-

station 
spacing 

a Palarivattom Jn. 10° 0'10.09"N, 
76°18'24.48"E 

890 Private 890 

b Palarivattom Bypass 10° 0'18.27"N, 
76°18'46.81"E 

1622 Private 732 

c Chempumukku 10° 0'39.08"N, 
76°19'15.28"E 

2790 Private 1168 

d Vazhakkala 10° 0'45.46"N, 
76°19'39.99"E 

3580 Private 790 

e Padamugal 10° 0'51.03"N, 
76°20'0.03"E 

4218 Private 638 

f Kakkanad Jn. 10° 0'50.51"N, 
76°20'30.06"E 

5312 Government 1094 

g Cochin SEZ 10° 0'20.12"N, 
76°20'44.00"E 

6366 LHS (P), 
RHS(G) 

1054 

h Chittethukara 9°59'51.09"N, 
76°21'3.26"E 

7457 Private 1091 

i Rajagiri 10° 0'0.96"N, 
76°21'36.20"E 

8735 Government 1278 

j Info Park I 10° 0'36.75"N, 
76°21'51.47"E 

10048 Government 1313 

k Info Park 10° 0'54.58"N, 
76°21'50.76"E 

10715 Government 667 

7.  Nos of Railway 
Crossings & ROB 
crossings 

0 

8.  No of Road 
Crossings 

49-Annexure 3.1 

9.  No of nalah/drain 
crossing 

19-Annexure 3.2 

10.  No of power line 
crossing 

71-Annexure 3.3 

11.  PHPDT Year Peak Hour Peak Direction 
Traffic (PHPDT) 

2023 7340 

2028 8464 

2033 9745 

2038 11597 

2043 14029 

2048 16263 
 

12.  Daily Passengers Years Total Daily Ridership PHPDT 

2023 104,357 7340 

2024 108,704 7556 

2025 113,572 7778 

2026 118,480 8000 
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2027 123,810 8229 

2028 129,675 8464 

2029 136,134 8706 

2030 143,304 8955 

2031 151,258 9211 

2032 160,115 9474 

2033 170,059 9745 

2034 181,231 10024 

2035 193,870 10310 

2036 209,591 10722 

2037 227,534 11151 

2038 248,180 11597 

2039 272,010 12061 

2040 299,751 12544 

2041 332,172 13045 

2042 356,410 13541 

2043 382,763 14029 

2044 411,434 14506 

2045 442,757 14970 

2046 477,059 15419 

2047 514,615 15851 

2048 556,010 16263 
 

13.  Traction Power 
Supply 

33kV/750V dc 

14.  Rolling Stock 2.9 m wide, stainless steel body, longitudinal seating 
arrangement, 16 T axle load,  

15.  Capacity/train  1000 passengers in 3 coach units  

Description 3 Train Car 

Normal Crush Dense 
Crush 

Seated 136 136 136 

Standing 316 630 839 

Total 452 766 975 
 

16.  No of Cars/Train 3 nos (L = 23 m, W= 2.9 m and H = 3.9 m) 

17.  Length of Platform 81 m 

18.  Hours of Operation 19 hours/yr 

19.  System  Metro System  

20.  Fare Collection 
System 

Automatic Fare Collection System with contactless smart 
card/QR code type ticketing 

21.  Construction 
methodology  

ñElevated sections and viaduct is carried over pre-stressed 
concrete U/I Girders with pile/Open foundationsò 

22.  Type of signaling  CBTC  

23.  Telecommunication  Integrated system with Fiber Optic cable, Supervisory Control 
And Data Acquisition (SCADA), Train Radio, CBTC etc.  

24.  Storage/Casting 
Yards 

Kalamassery (belongs to HMT and FACT)  

25.  Horizontal curves 
Min curve radius 
Min curve length 

 
200 m 
120 m 
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26.  Transition Curve 
Min. Length 
 
Desirable length 
Min straight b/w two 
transition curves 
Min curve length b/w 
two transition curves 
Overlap between 
transition curves and 
vertical curves not 
allowed 

 
0.44 times actual cant/cant deficiency whichever is higher 
 
0.72 times actual cant/cant deficiency whichever is higher 
 
 
25 m or nil 
 
25 m 

27.  Vertical Clearance 
(above road level) 

Min 5.5 m 

28.  Radius of Vertical 
curves (where 
gradient is > 0.4%) 
Main line  
Other locations 
Min. length 

 
 
 
2500m 
1500m 
20m 

29.  Max. speed 80 kmph 

30.  Min distance 
between adjacent 
track (Centre to 
centre) 

4.2 m 

31.  Length of span 28 m. Longer spans may be required at location where 
alignment crosses road 

32.  Nos. of curve 32 horizontal curves 
29 vertical curves 

Source: DPR 

 

3.7 Estimated Ridership 

Traffic survey, current metro traffic and interview of people were used to estimate the nos. of 

riders for proposed metro project. Data estimated for ridership is given in Table 3.7. 

Table 3.7 : Ridership Forecast on Metro Corridor 

S. 
No. 

Parameter Horizon Years 

2023 2035 2047 

JLN Stadium To Info Park 

1.  Total daily 
passengers from 

JLN Stadium to Info 
Park 

1.04 Lakh 1.93 Lakh 5.56 Lakh 

 

S. 
No. 

Parameter  Horizon Years 

2028 2033 2038 2043 2048 

JLN Stadium To Info Park   

1. Peak Hour Peak 
Direction Traffic 

(PHPDT) 

8464 9745 11597 14029 16263 

Source: DPR 
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3.8 Utility Requirements 

Utility for the project includes land, water requirement, power requirement and construction 

material requirement. Details are given in sections below.  

3.8.1 Water Requirement 

Water requirement during construction phase will be to meet domestic water requirement of 

construction labour and water requirement for the construction activity and batching plants. It 

is estimated that app. 1500 employee/labour will be employed for construction of Phase II 

thus domestic water requirement for the labour is anticipated to be 120 KLD (@80 

kl/capita/day assuming all labour are resident labour). Water requirement for construction 

purpose & at casting yards is approx 200-250 KLD. As per DPR, proposed source of water is 

ground water after taking permission from CGWA. However, it is recommended to purchase 

STP treated water from municipality for non consumption purpose. There is 4.5 MLD CSTP 

existing at Elamkulum which is approx 5 km from proposed alignment and 14 km from 

casting yards. Treated water from CSTP can be considered for construction purpose of 

metro after providing suitable treatment as feasible.     

Water requirement during operation phase will met through Ground water as per DPR. 

Permission shall be obtained from CGWA prior extraction of ground water. Details of water 

requirement during the operation phase are given below in Table 3.8. 

Table 3.8 : Water requirement During Operation Phase 

S. 

No 

Particular Water Demand 

(KLD) 

1. At Station For Drinking Purpose 72 

2. In Elevated Station 360 

                                     Total  432 

Source: DPR 

3.8.2 Power Requirement & Back-up 

Power requirement during the construction phase will be supplied through the State Grid. 

Additionally, DG sets of requisite capacity will be provided at sites as power back-up during 

power failure. 

Power requirement during operation phase is required for traction and for auxiliary purpose. 

Energy consumption of the rolling stock is 65 KWh/ 1000 GTKM and for provision of the 

same 750 V DC traction with 3rd rail current collection system is adopted. Power will be 

supplied for corridor through substation at Brahamanpura (220 KV). RSS5 (220/33 KV) of the 

KMRL will be established at Info park  

Auxiliary substations will be provided at each of the station to cater auxiliary load. The ASS 

will be located at mezzanine or plat form level inside a room. Wherever TSS is required, 

ASS & TSS will be housed together inside a room. The auxiliary load requirements assessed 

to be about 200kW for elevated / at-grade stations in inception year which is likely to 

                                                           
5
Receiving Sub-station 
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increase up to 300 KW in the year 2031 and accordingly two dry type cast resin transformers 

(33/0.415kV)of 500 kVA capacity are proposed to be installed at elevated station (one 

transformer as standby). For property Development within the footprints of the station, a 

provision to add third transformer at a later date may be kept at elevated station. DG sets of 

capacity 160 kVA each is proposed to be provided at each of the station for power backup in 

case of power failure for essential services like lift operations, essential lighting, Signaling 

and telecommunication, fire-fighting and fare collection system. Also, DG sets will be 

equipped with the acoustic enclosure to control the noise level. Entire power supply system 

will be monitored and controlled from a centralized Operation Control Centre (OCC) through 

SCADA system. 

Part of the auxiliary power requirement, mainly of stations, is proposed to be met through 

solar power for which solar power plants shall be installed at the stations. Initially approx. 

11% of the total traction & auxiliary power demand will be met through solar power and will 

gradually reach 15%.  

Depot at Muttom will be used for maintenance and repair works of Phase II also thus initially 

there will not be significant increase in load at depot but it may increase with time and it can 

be considered as 1000 KW by 2043. 

Power requirement during operation phase of Phase II is estimated to be 5 MVA in 2023, 7 

MVA by 2033 and 11.5 MVA by 2043/2048.  

To minimize the electrical load requirement of the project, entire electrical system is 

designed as per ECBC and international recommendation. Following measures are 

considered for energy conservation 

¶ Modern rolling stock with 3 phase VVVF drive and light weight stainless steel 

coaches, which has the benefits of low specific energy consumption and almost unity 

power factor. 

¶ Rolling stock has regeneration features and it is expected that 30% of total traction 

energy will be regenerated and fed back to 750V dc third rail to be consumed by 

nearby trains 

¶ Effective utilization of natural light is proposed. In addition, the lighting system of the 

stations will be provided with different circuits (33%, 66% & 100%) and the relevant 

circuits can be switched on based on the requirements (day or night, operation or 

maintenance hours etc). 

¶ Machine-room less type lifts with gearless drive has been proposed with 3 phase 

VVVF drive. These lifts are highly energy efficient. 

¶ The proposed heavy-duty public service escalators will be provided with 3 phase 

VVVF drive which gives energy efficiency & improved power factor. 

¶ Further, the escalators will be provided with infra-red sensors to automatically reduce 

the speed (to idling speed) when not being used by passengers. 

¶ The latest state of art and energy efficient electrical equipment (e.g. transformers, 

motors, light fittings etc) has been incorporated in the system design. 

¶ Efficient energy management is possible with proposed modern SCADA system by 

way of maximum demand (MD) and power factor control. 

¶ Solar power plant may be installed at station to produce electricity which may meet 

the energy requirement of the station. KMRL has already a Power Purchase 
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Agreement with a private company for installing the Solar Power Plants. The price for 

solar power is being paid @ Rs. 4.59 per unit. 

3.8.3 Ventilation and Lighting 

With heavy passenger loading of 6 persons/ m2 for standee area and doors being closed 

from consideration of safety and with windows being sealed type to avoid transmission of 

noise, air conditioning of coaches has been considered essential. Each coach shall be 

provided with two air conditioning units capable of automatically controlling interior 

temperature throughout the passenger area all the times under varying ambient condition up 

to full load. For emergency situations such as power failure or both AC failures etc, 

ventilation provision supplied from battery will be made. Provision shall be made to shut off 

the fresh air intake and re-circulate the internal air of the coach, during an emergency 

condition, such as fire outside the train causing excessive heat and smoke to be drawn in to 

the coach. 

All the stations are elevated and are thus naturally ventilated in platform areas. Air 

conditioners are provided in security rooms. Illumination levels required for different facilities 

are different and are given in Table 3.9 which will be maintained. Retrofitting standard 

luminaries with high-efficiency spectacular reflectors or replacing standard luminaries with 

high-efficiency luminaries. 

Table 3.9 : Illumination at Different Locations 

Location/Premises Illumination (LUX) 

Entrance to stations from the road 250 

Booking/Concourse 200 

Platforms 30-40  

Passenger staircase and escalator areas 100-150 

Toilets 100 

Offices 100 

Emergency lighting of stations, platforms, 

passages, escalators & public utilities 

50 

 

3.9 Sewage Management System 

Sewage at station will be disposed through the septic tank and soak pits.  

3.10 Storm Water Management System 

Storm water drainage system is proposed to be provided at the stations to channelize the 

storm water. Storm water from the station areas will be collected. This collected storm water 

shall be recharged into the ground through rain water harvesting pits. Rain water harvesting 

system shall also be provided for via duct. Storm water collection & harvesting system shall 

also be provided at viaduct. One Rain water collection and recharge pits shall be provided 

per 500 m of viaduct. Thus total 22 nos of RWH pits shall be provided for viaduct and 11 for 

stations. RWH pits of 60 cum shall be provided for viaducts whereas RWH pits of 50 cum 

shall be provided for station buildings. 
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3.11 Solid Waste Management System 

In order to achieve better waste management and proper disposal of waste, scheme will be 

formulated for retention and disposal of waste from stations. The aim of KMRL is to assess 

and minimize the waste generation, to reutilize/recycle waste and to operate in full 

compliance with applicable environmental laws. Waste to be generated during construction 

phase includes the left over concrete, timber, broken bricks, tiles, glass, paint and paint 

boxes, metal roads and bars, used cement bags, rags, redundant machinery & tools, storage 

containers, plastic bags and containers, metal containers, diesel storage barrels etc. The 

waste generated during construction phase is majorly recyclable. Entire waste will be 

segregated on time to time and will be sold to authorized vendors. Used oil from DG sets will 

be collected and stored in HDPE containers. This waste will be sold periodically to authorize 

dealers (M/s Excel Petrochemicals Koonamthai, Kochi is authorized dealer for hazardous 

waste management & handling in Kochi). Project development also involves demolition of 

various structures which are to be acquired. Demolition debris shall be collected and 

segregated in the reusable and reject fraction. Reusable fraction shall be stored in covered 

condition and reject fraction shall be disposed through the authorized vendors. 

Also, there will be generation of muck during excavation of soil for construction of foundation 

for the pillars and construction of entry-exit of stations. Total muck to be generated due to 

excavation (assuming 400 piers, excavation depth 8.5 m; width 2 m; and length 2 m and 

25nos of entry exits for 11 stations having width 5 m, length 10 m and depth 3 m) will be 

approx. 17350 cum out of which 427.5 cum is top soil (15 cm depth). Top soil will be kept 

aside for undertaking compensatory plantation works. Considering swell factor of 40%, 

excavated muck other than top soil will be 23691.5 cum. Most of the soil will be filled back 

(~70%) after construction of piers and entry/exit and remaining (7108 cum) can be used for 

road widening and construction purpose if feasible. Surplus can be disposed at designated 

C&D sites of Kochi Municipal Corporation. One such site is located at Bhramanpura. 

No construction labour hutments shall be located at the project site. Contractor shall arrange 

rented accommodation for the labour with all the basic facilities at different location but near 

to the site. App. 1500 labour will be required for construction of project. Thus, MSW of app. 

375 kg/day is expected to be generated at the rate of 0.25 kg/day per person. The waste to 

be generated from labour accommodation will required to be collected, segregated, recycled 

and disposed off in accordance to the Solid Waste Management Rules, 2016. Wet waste 

and other recyclable waste will be collected in two color bins. Wet waste will be disposed off 

through local agencies in the area and recyclable waste will be sold to authorized vendors. 

During operation phase, major solid waste to be generated at stations will comprise of the 

paper, packaging waste, floor sweeping, small quantity of used oil from DG sets and small 

quantity of other waste which includes plastic, food waste etc. The recyclable waste like 

paper will be sold to the recyclers. Remaining waste like floor sweepings and other waste 

will be disposed off through local agencies in the area on daily basis. Used oil from DG sets 

will be sold periodically to authorize dealers (M/s Excel Petrochemicals Koonamthai, Kochi is 

authorized dealer for hazardous waste management & handling in Kochi).  

Expected nos. of staff (skilled and unskilled) at all the three metro stations is approx. 550 

and amount of the waste generated is estimated at the rate of 0.25 kg/day is 137.5 kg/day. 

The stations where the commercial areas are planned or where small shops are provided, 

waste generated will include plastic, packaging waste, food waste etc. Store owners should 
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ensure that the waste is disposed off through the local agencies in the area on daily basis 

and no waste will be dumped on road or other area. 

3.12 Parking Facility 

Sufficient Parking facility is provided at Chittetukara and Info Park 2 station while minimum 

parking is ensured at other stations due to space constraint.  

Table 3.10 : Parking Details 

S No. Metro Station Approximate Parking Area (m2) 

1 Chittethukara 1200 

2 Info Park 2 10000 

             Total 11200 

Source: DPR 

3.13 Fire-Fighting System 

Provision of fire-fighting is made in all the stations. Setbacks are provided in accordance to 

requirement of NBC and local bye laws & requirement of CFO. Fire fighting facilities 

provided for project are detailed below.  

Rolling Stock 

The rolling stock is provided with fire retarding materials having low fire load, low heat 

release rate, low smoke and toxicity inside the cars. The electric cables used are also 

normally low smoking zero halogen type which ensures passenger safety in case of fire. 

The rolling stock is provided with emergency doors at both ends of the train saloon to ensure 

well directed evacuation of passengers in case of any emergency including fire in the train. 

At Station 

Fire detection and suppression system will be provided at all the stations. Fire-fighting 

facilities like hose reel; fire water tank, pumps, down-comer, wet-risers, Hydrants, Automatic 

smoke detection, automatic sprinkler system, electrical fire alarm system, Fire extinguishers, 

exit signage, fire staircase and PA system etc shall be provided at all the stations. NOC from 

local fire office shall be obtained for all the stations.  

3.14 Green Belt Area 

All the stations are elevated so no green cover will be developed at stations. However green 

areas will be provided on the medians and edges of the road proposed to be widened and 

through which metro is proposed to be traversed. Compensatory plantation shall also be 

carried out for each tree cut in ratio of 1:12 

3.15 Construction Material Requirement 

Details of construction material requirement for the project are given below in Table 3.11 
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Table 3.11 : Construction Material Requirement & Source 

S. 

No. 

Building 

Material 

Unit Quantity Source & Lead (km) 

Elevated Station 

1.  

Concrete 

Cum 96394 

 

(or 232310 

MT) 

Source are not exactly identified 

yet, however it will source from an 

environmentally approved mines/ 

facilities and will be transported 

meeting the regulatory requirement 

like covering of the trucks. 

2.  

Steel 

MT 

13082 

Viaduct 

3.  

Concrete Cum 

183596 

 

(or 442466 

MT) 

Source are not exactly identified 

yet, however it will source from an 

environmentally approved mines/ 

facilities and will be transported 

meeting the regulatory requirement 

like covering of the trucks. 

4.  Steel MT 26018 

5.  HT stand MT 1322 

Source: DPR 
 
Material for Phase I was sourced from Perumbavoor, Angamaly & Kalady (all sites located in 

Ernakulum district) so these sites may be considered. Concrete will be manufactured in the 

automated batching plants proposed to be established in the casting yards. Concrete of 

grade M-35 will be used for piles, pile cap, open foundation & other misc. Structures. 

Concrete of M-40 grade will be used for piers. Concrete of M-45 grade will be used for all 

pre-cast elements for viaduct & stations. Concrete of M-60 grade will be used for portals and 

cantilever piers. HYSD 500 or TMT steel will be used as reinforcement bars. For pre-

stressing works low relaxation high tensile steel strands with configuration of 12 T13 and or 

19 K 15 is recommended.  

 

3.16 Construction Machinery 

Machinery to be used for construction purpose will include hydraulic rig, JCB, cranes of 

various capacity up to 400-ton capacity, Gantry, Man Lifter, Poclain, hoppers, dumpers, 

batching plants, launching girders and transit mixer 

3.17 Construction Methodology 

Construction of elevated, underground alignment involves following type of constructions: - 

¶ Sub-structure - Columns on Open/Pile foundations with pier cap at top of columns. 

Alternatively, Portal arrangement is provided at certain locations. 

  

¶ Superstructure by segmental construction of whole unit construction. Box segments 

are most common type of segmental construction. I-Girder and U-girder are most 

common type of non-segmental construction methods where the structural element 

for whole span length is pre-casted and launched in position. 
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Generally, for the construction of viaduct (superstructures) & stations, precast segments are 

used to minimize construction time. Area of 2.5-3 ha is required for setting up of casting 

yards. Casting yards have facilities like casting beds, curing and stacking areas, batching 

plants with storage facilities for aggregates and cement, site testing laboratories, 

reinforcement steel yard and fabrication yard etc. For casting of spans, both long line and 

short line methods are used. Long line methods are used for casting the spans curved in a 

plan whereas short line is good for straight spans. The cast segments are cured on the bed 

as well as in stacking yards. Ends of the segments are to be made rough through sand 

blasting so that gluing of segments can be effective. 

The cast segments will be transported on trailers and launched in position through launching 

girders. Launching girders is erected on pier head at one end of the work. The segments are 

lifted in sequence and when lifting is over, they are drying matched while hanging from the 

launching girder. Casted segments are transferred from casting yards to point of erection will 

be through low bedded trailers. Segments are lifted using the erection portal gantry moving 

on launching girder.  

After dry matching, the segments are glued with epoxy and pre-stressed from one end and 

then the girders are lower down on temporary/permanent bearings. Launching girders then 

moves over the launched span to the next span and sequence continues. At the crossings or 

over/along the existing bridges, special steel or continuous units are provided. These 

segments are constructed by cast in situ balanced cantilever construction technique.  

These segments are supported on single cast in place RC piers. For standard spans, piers 

will gradually widen at the top to support the bearing under the box webs. The piers are 1.5-

1.7 m in diameter and are circular for most of its height so as they occupy minimum space at 

ground level. To prevent the direct collision of vehicle to pier, a Jersey shaped crash barriers 

of 1.0 m height above existing road level will be provided all around the piers.  

3.18 Maintenance Works 

For maintenance purpose depot at Muttom will be used. Maintenance schedule is 

established for maintenance of the rolling stock and rakes. Checks will be at various levels 

and intervals. Daily night check and 72 hours check of the rolling stock will be carried out to 

check train condition & functioning. Train will be cleaned & mopped on daily basis. Detailed 

inspection of train will be carried out to check the functioning of the sub-system, under 

frames, replacement & topping up of oils & lubricant after every 15 days or coverage of 6000 

km. Further detailed inspection of above tasks is carried out on completion of 18000 km or 

45 days, 36,000 km or 90 days, 72,000 km or 180 days, 150,000 km or 360 days and 

300,000 km or two years. All the sub-assemblies (electrical & mechanical) are checked 

thoroughly after covering 520000 km or 3.5 years, During this maintenance, pneumatic 

valves & compressor are over hauled. All the system & sub-systems are brought to original 

conditions and replacement & rectification of the parts during the inspection.  After every 7 

years (1,040,000 km) all the sub-assemblies, bogies suspension system, traction motor, 

gear control equipment, air conditioning units will be dismantled or are overhauled to bring 

them to normal condition. Similar inspections/maintenance will be carried out after 

completion of 1,560,000 km or 10.5 years and 2,250,000 km or 15 years. Changing of heavy 

item such as bogies, traction motor, axles, gear cases and axle boxes etc. will be under 

heavy repair work and will be carried out as required.  
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All the trains will be washed after every 3 days through automatic washing plant provided at 

depot. It takes 10 minutes to clean the train. Heavy washing is carried out at depot after 

every 30 days and it takes 2-3 hours.  

3.19 Multi-Modal Transportation System 

In order to have an efficient public transportation system and reduce the dependency on 

private vehicle, KMRL has planned to integrate metro system with other modes of transport. 

People living within 500m can walk up to the metro station. Various modes of transportation 

like feeder buses and bicycles can provide first mile as well as last mile connectivity other 

than walking to the metro station. The facilities of footpaths / walkways, feeder buses and 

bicycles (bike sharing) have been planned for peak hours of various horizon years. Thus for 

having an adequate Meta transportation system for the walk modal share, KMRL has 

proposed the following measures. 

Improvement of Footpaths/ walkways in influence zone of the stations  

For smooth and safe movement of pedestrians, adequate footpaths shall; be available at 

least within 500 m radius of the metro stations. Pedestrianization work for Phase II is 

covered under road widening scheme of the State Government.  

Feeder Bus System and Public Bike Sharing Service 

Considering that the passengers from nearby areas not on the metro network will have to 

use various modes to reach the station, there is a need to integrate proposed metro stations 

with feeder buses and shared public bicycle services. The feeder buses shall be of high 

quality, ultra-modern and customer oriented that can deliver fast, comfortable and cost-

effective urban mobility. Easy-to-board (low floor), attractive and environmentally friendly 

buses with air conditioning having capacity of 35 (25 seating + 10 standing) are proposed for 

feeder system. The feeder bus routes for identified metro stations of proposed corridor of 

Kochi Metro Phase II have been planned to cater to peak hour metro passengers and details 

of the feeder buses routes is given in Table 3.12.  

Table 3.12 Detail of City Bus and Feeder Bus Requirement in Phase II 

Metro Stations 
                   Fleet size 

2023    2045 

JLN -        - 

Palarivattom Jn 3 31 

Palarivattom by pass 18 12 

Chembumukku 3 9 

Vazhakala 3 9 

Padamughal 5 12 

Kakkanadu 4 27 

K SEZ 3 19 

Chittetukara 3 4 

Kinfra 4 5 

Infopark 1 8 5 

Infopark 2 23 9 

 76 142 

Source: DPR 
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Bicycle Sharing System 

A bicycle sharing system is the service in which bicycles are made available for free and 

shared use to metro passengers on a short-term basis. The main purpose is to allow 

passengers to depart or arrive at metro stations. Details of the system for Phase II stations is 

given in Table 3.13 

Table 3.13 : Bicycle and Docking Station Details For Phase II 

Source: DPR 

In addition to all these facilities there should be halt and go facility available for the auto 

rickshaw/cabs/battery rickshaws near the station entry point.  

3.20 Project Cost 

Cost of the project is estimated to be INR 1957.05 Crores 

Table 3.14: Project Cost 

S. No. Item Amount (Rs. In Crores) 

1 Alignment and Formation 474.40 

2 Station Buildings incl. Civil works, EM works, ECS, TVS, 

Lift, escalators & Architectural Finishes etc 

312.18 

3 Depot including civil, EM, Machinery & plants, general 

works & OCC Building 

0.00 

4 P-Way for main line, depot and depot connectivity 73.92 

5 Traction & power supply for main line and depot incl. 

Third Rail, ASS, GIS etc. 

157.98 

6 Signalling and Telecom etc. 100.73 

6a Automatic fare collection Elevated Stations 38.50 

7 Environmental costs 10.82 

Metro Stations Bicycles 

Per 

station 

Docking 

points 

per 

station 

Correspondi

ng number of 

Spoke 

Stations 

Bicycles at 

correspond

ing spoke 

station 

Docking 

points 

per spoke 

station 

JLN 35 38 1 7 10 

Palarivattom 
Junction 

43 46 4   11 14 

Palarivattom by-
pass 

12 15 2 6 9 

Chembumukku 6 9 2 3 6 

Vazhakala 7 10 2 4 7 

Padamughal 15 18 2 8 11 

Kakkanadu 41 44 4 10 13 

Cochin SEZ 29 32 5 6 9 

Chittetukara 5 8 5 1 4 

Kinfra 7 10 3 2 5 

Info park 1 6 9 2 3 6 

Info park 2 14 17 4 3 6 
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8 Misc.   Utilities,   road   works,   Topographic   Surveys,   

Geotechnical Investigation,  Barricading,  Tree  Cutting  

and  replanting,  other  civil works   such   as   signage's,   

Environmental   protection   and   traffic 

management 

67.20 

9 Capital Expenditure on Security including civil and EM 

works 

4.07 

10 Staff Quarters including civil,  electrical works 51.00 

11 Capital Expenditure on Inter modal integration including 

Footpath for pedestrians 

33.00 

12 Rolling Stock (RS) 48.00 

13 Total Cost at Jan 2019 price levels (Excluding Land, 

R&R, IDC, General Charges, Contingencies, Central 

& State Taxes and) 

1371.80 

14 General Charges   @ 5% 68.59 

15 Deleted 

 16 Contingencies @ 3 % 41.15 

17 Total Cost at Jan 2019   price levels incl.  General   

Charges   and Contingencies (Excluding Land, R&R, 

IDC, Central & State Taxes) 

1481.54 

18 Total Cost at Jan 2019 price level include General 

Charges,  (Excluding Land, R&R, IDC, 

Contingencies, Central & State Taxes) 

1440.38 

19 Escalation at 5 % p.a on all items except contingencies 131.39 

20 Total Cost include General Charges, Contingencies, 

Escalation, (excluding Land, R&R, PPP, IDC, Central 

& State Taxes) 

1612.92 

21 Central Taxes including basic customs duty 117.02 

22 Escalation at 5 % p.a on Central Taxes including basic 

customs duty 

10.67 

23 Total of Central Taxes including escalation 127.69 

24 Total Cost include General Charges, Contingencies, 

Escalation, Central Taxes (excluding Land, R&R, 

PPP, IDC, State Taxes) 

1740.62 

25 State Taxes 86.32 

26 Escalation at 5 % p.a on State Taxes 7.87 

27 Total of State Taxes including escalation 94.19 

28 Land Cost and R & R cost 82.68 

29 Deleted 

 30 Total of Land and R&R Costs 82.68 

31 Deleted 

 32 Interest during Construction (IDC) including Front End 

Fee 

39.56 

33 Total Completion Cost 1957.05 

Source: DPR 
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3.21 Implementation Schedule 

Construction for the proposed project ñJLN Stadium station to Info Park-2 via Kakkanad 

Phase IIò will start by April, 2020 and the project is expected to be completed by May, 2024. 
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CHAPTER 4. DESCRIPTION OF ENVIRONMENT 

 

4.1 Background (Study Area, Methodology, References, Etc.)  

Generation of environmental baseline of a project area is an important part of any 

Environmental Assessment process. Baseline data provide vital information on the existing 

environmental quality in which a development is planned. It is also useful for delineating 

environmental sensitive areas and for preparing an Environmental Sensitivity Map for 

contingency planning. In this study, the environmental characteristics of the project area 

were established through extensive literature search, field sampling/measurements, 

laboratory analysis, stakeholder consultation and data interpretation. 

Secondary data from literature search were also taken from the Govt. sources i.e. Indian 

Meteorological Department, CPCB publications and other Govt. Sources. The baseline 

environmental data generation has been done for the limited period, i. e 31st May to 6th June, 

2019. To have a sound impact assessment study, establishment of baseline environmental 

status both primary and secondary data in and around proposed project is necessary that 

depicts the existing environmental conditions of air, noise, water, soil, biological and socio-

economic environment. The secondary and primary data has been collected within the 

ñProject Influence Areaò. 

4.2 Project Influence Area 

Project influence area is area which is likely to get affected due to project development. For 

the linear projects impact area considered is RoW of proposed metro alignment, station 

areas and construction sites and casting/storage yards. However spillover impacts of the 

activities to be carried out in the project influence area will be there in the surrounding area. 

Considering the nature of the activities involves, this impact zone is considered to be 500 m 

radius area from the proposed RoW/station areas/construction sites and casting/storage 

yards. However to comply with the legislative requirements of Government of India, 

presence of notified eco-sensitive zones is assessed within the 10 km radius from proposed 

RoW/station areas. Maps showing the study area are given in Figure 4.1-4.4.  

 

 

 

 

 

 

This chapter will describe the study area, period of study, components and methodology, 

establishment of baseline data for valued environmental components and base maps of 

all environmental component like Meteorology, Ambient air quality, Ambient noise 

quality, Hydrology and water quality, Land use, Agriculture, Soil quality, Ecology, 

Demography, Occupational pattern and Socio-economics. 
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Figure 4.1: Project Influence Area for Proposed RoW/Stations (500 m Radius Area) 



Environmental Impact Assessment (EIA) Report for Kochi Metro Rail Phase II  
ñJLN Station  to INFOPark IIò, Kochi, Kerala  

 

EQMS India Pvt. Ltd., Delhi                                                                                                      65 
 

 
 

 

Figure 4.2: Surroundings of Project Site within 10 km Radius Area 
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Figure 4.3: Project Influence Area for Casting Yard Belonging to HMT 
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Figure 4.4: Map Showing Location of Casting Yard Belonging to FACT 
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4.3 Site Description and Its Environmental Salient Features  

Project alignment is located within the Kochi city. Project alignment takes off from proposed JLN 

metro station and will terminate at Info Park. Length of proposed alignment is 11.2 km. Start and 

end point geographical coordinates of alignment are 9°59'50.85"N, 76°18'8.22"E and 10° 

0'38.57"N, 76°21'56.74"E. The alignment will traverse through JLN stadium, Palarivottom, 

Chembumukku, Vazhakkala, Padamughal, Kakkanad Jn, Kochin SEZ, Chittethukara, Kinfra, and 

Info park. There is no eco-sensitive zone along the alignment or within 10 km of the alignment 

except Manglavanam Bird Sanctuary which is located at 3 km from JLN station. However, there is a 

draft notification on ESZ of the bird sanctuary which states that ESZ varies from 0-1.5 km around 

the boundary of the bird sanctuary and project area falls outside this ESZ. Land use of the 

proposed RoW includes residential, commercial and mixed use areas. Setting of the project area is 

urban and the terrain is flat with no or minor undulations. Majority of the alignment run along the 

road in median or edges. But the roads are narrow and thus additional land is planned to be 

acquired for widening of these roads. Salient Environmental Features of project area is summarized 

at Table 4.1. Toposheet map showing the 10 km radius area is given in Figure 4.5. 

 

Table 4.1: Salient Environmental Features of Proposed Metro Alignment 

Sensitivity 
Within 

RoW/Station 
Site 

Study Area- 10 
km Radius 

Remarks 

Wildlife 
Sanctuary 

None None -- 

National park None None  

Biosphere 
reserves 

None None -- 

Bird Sanctuary 

None Yes 

Manglavanam Bird Sanctuary is at 3.0 km 
(from JLN stadium). However there is a draft 
notification on ESZ of aid bird sanctuary which 
states that ESZ varies from 0-1.5 km around 
the boundary of the bird sanctuary and project 
area falls outside this ESZ 

Important bird 
areas 

None  - 

Important 
migration 
routes of birds 

None None -- 

Ramsar sites 
(Wetlands of 
International 
Importance 

None None -- 

Unique or 
threatened 
ecosystems 

None None -- 

Important 
topographical 
features, 
including 
ridges, river 
valleys, 
shorelines, 
and riparian 

None None - 
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areas 

Reserve & 
protected 
Forests 

None 
Some forest 

patches 

 

Water Bodies Yes Yes  

Seismicity Falls in 
Zone-III 

Falls in Zone-III -- 

State 
Boundary 

None 
None -- 

Road 
connectivity  

Well 
connected 

Well connected Within 10 km radius study area: Eroor road, 
HMT Road, Baner ji Road,Stadium Link 
road,Mahakavi Vallopalli road,Puthiya 
Road,vennalapalachuvadyu Road,Infopark 
express ,Edappally palarivattom road, salem 
Kochi Kanyakumari Road,vennala high school 
road,Seaport-Airport Road,NH47,NH17. 

 
 

Rail 
connectivity 

None Yes Ernakulum Town Railway Station-1.7 km, NE 
 

Air 
Connectivity 

None None No airport exist within 10 km radius area 

Physical 
Sensitive 
Receptors 

None Few man made 
social sensitive 
receptors like 

temple, maszid, 
kabristan, 

shamshan are 
present along 
the alignment 
but no such 
structure is 

present within 
200 m of 
alignment 

-- 

Archaeological 
Monuments 

None -- None within 300 m of alignment 

Defence 
Installation 

None None -- 

Notified 
Ground Water 
Zone by 
CGWA 

None None Area falls under safe category 

Critically 
Environmental 
polluted Area 

None None -- 

Habitated 
Areas 

Yes Yes JLN stadium, Palarivottom, Chembumukku, 
Vazhakkala, Padamughal, Kakkanad Jn, 

Kochin SEZ, Chittethukara, Kinfra, Infopark 
Phase I and Info Park Phase II 

Pollution 
Sources 

Entire area is urban area and developed. Land uses along the alignment are 
residential, industrial, commercial and agriculture. Although no heavy polluting 
industry is present along the alignment. Various roads run through the alignment 
and study area.  
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Figure 4.5 Toposheet Map of Alignment and area within 10 km radius
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4.4 Primary Data Collection: Monitoring Plan and Quality Assurance Procedures 

The primary baseline environmental data generation of the proposed project area has been 

collected for the period of 30th May to 6th June, 2019. Standard methods and procedures have been 

strictly adhered to in the course of this study. QA/QC procedures were strictly followed which 

covers all aspects of the study, and includes sample collection, handling, laboratory analyses, data 

coding, statistical analyses, presentation and communication of results. All analysis was carried out 

in NABL/MoEF&CC accredited/recognized laboratory. Summary of monitoring plan with sampling 

testing methodology followed is summarized in Table 4.2. Map depicting location of the monitoring 

stations is given in Figure 4.6. 

Table 4.2: Summary of Methodology for Primary/Secondary Baseline Data Collection 

Parameters 

No. of 

sampling 

stations 

(location of 

sampling 

stations)  

Frequency Remark 

Ambient Air Quality 

PM10, PM2.5, SO2, NO2, CO 

3 locations: 

JLN Stadium 

(Pump House) 

Chembumukku, 

Chittetukara 

(Hyundai 

Showroom ) 

Twice a 

Week 

 

AAQ monitoring was carried out at one 

location for 24 hourly twice in a week 

As per CPCB guide lines (CPCB 

Gazette notification dated 18.11.2009 

on AAQ). 

Meteorology 

Temperature, Humidity, Wind 

speed, Direction, storm, 

barometric pressure, Strom, 

Rainfall etc. 

 

- 
-- 

Meteorological status of the impact 

zone is analyzed based on secondary 

data collected from nearby IMD station 

for past 30 years.  

Ground Water Quality 

pH, Temperature, Conductivity, 

Turbidity, TDS, Aluminum, 

Calcium, Chlorides, Copper, 

Fluoride, Free residual chlorine, 

Iron, Magnesium, Manganese, 

Nitrate, Phenolic compounds, 

Sulphate, Sulphide, Total 

Alkalinity, Total Hardness, Zinc, 

Cadmium, Cyanide, Lead, 

Mercury, Nickel, Total Arsenic, 

Total Chromium 

3 location: 

Pallorivattam 

Junction, 

Chembumuk

ku, Hyundai 

Showroom 

Once 

Ground water sample is collected from 

one location within project area. 

Samples was preserved, transported 

and analyzed for different parameters 

based on APHA methods. Temp, 

conductivity and pH were measured at 

site itself 

Surface Water Quality 
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IS:10500, BOD, COD, E coli, 

DO, SS and others 

1 location: 

Kadambryar 

River 

Once 

Alignment crosses various water 

bodies, however it is unlikely a pier will 

be installed in water bodies 

Soil 

Texture, bulk density, pH, 

conductivity, cation exchange 

capacity, organic matter, Total 

N,P,K, and Heavy metals 

3 location: 

Chembumuk

ku, Info Park 

Phase II, 

Pallorivattam 

Junction 

Once  

 

One soil samples was collected and 

analyzed as per IARI method.  

Noise 

Noise profiling for 24 hrs 

At 11 

locations  

 

Once  

Noise monitoring was conducted at 3 

locations within the project area for 24 

hrs using integrated sound level 

meter, as per CPCB guidelines.   

Terrestrial & Aquatic Ecology 

Flora & Fauna  Project Area Once  

Primary survey/ Secondary sources, 

carried out in study area 

 

Vibrations 

Vibrations from Existing Metro 

Operation 

2 Locations: 

Kaloor and 

JLN Stadium 

Once 

Vibration were monitored close to 

piers of the existing metro stations 

through vibration meters  

                                                                                Socio-Economic 

Demography & Socioeconomic - Once  
Secondary sources 
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Figure 4.6 Map Depicting Location of Baseline Monitoring Stations


