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1 INTRODUCTION 

1.1 Background 

Vizhinjam in Thiruvananthapuram district, Kerala is located close to a major international 
shipping route (Figure 1.1 depicts location of Vizhinjam port along the East West 
Shipping corridor). In order to take advantage of this strategic position, to develop the 
local economy and attract an increased trade to Indian ports, the Government of 
Kerala (GoK) has developed a proposal to create a new port at Vizhinjam with private 
sector participation.  
 
The proposed port is a Green-field project offering flexibility in design and expansion 
away from urban/city limits. The Port will be developed as an efficient, modern and 
highly productive port with the ability to attract a large share of the container 
transhipment traffic which is now being diverted to Colombo, Singapore and Dubai. This 
modern port is likely to bring down the total costs of movement of containers to and from 
foreign destinations to India. It is intended that the port will boost the trade and 
commercial activities in Kerala and also India as a whole. 
 
In line with current environmental legislation, Royal Haskoning and their partner for this 
project, Asian Consulting Engineers, have been commissioned to undertake a Scoping 
exercise, the findings of which are presented in this report.   This report outlines the 
requirement for the proposed developments, a description of the proposed scheme, 
details of consultations undertaken, the key sensitivities and impacts which may be 
associated with the project and the need and scope for the future environmental impact 
assessment. 
 
It should be noted that this scoping study is for the marine works aspects of the project 
alone.  The onshore aspects for rail and road connectivity are being undertaken 
separately by L&T Ramboll. 
 

1.2 Project Proponent 

Vizhinjam International Seaport Limited (VISL) has been appointed as the nodal 
agency for the project by the Government of Kerala to coordinate the development of 
the proposed deep-sea transhipment terminal. The project is to be executed on a public-
private participation model. The main objectives of the VISL are to provide external 
support infrastructure such as road / rail connectivity, water and power supply for the 
proposed port, and overseeing the implementation of the port project by the private 
developer. L&T Ramboll Consulting Engineers Limited has been appointed by VISL to 
address the environmental assessment of the road and rail connectivity alignment and 
to assist in obtaining Environment Impact Clearance for the entire Port Project. 
 

1.3 Private Promoter 

VISL has entered into an agreement with the International Finance Corporation (IFC) 
for identifying a private promoter for the project. The International Finance Corporation 
(IFC), a member of the World Bank, has signed an agreement with the Kerala 
government for a study to develop infrastructure for a deep-water port at Vizhinjam in 
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Thiruvananthapuram. The corporation will explore options to attract international 
investment for the project.  
 

1.4 Consultants 

GOK has been planning to construct the port at Vizhinjam from a long time, and as such 
a number of previous studies have been undertaken in the project area. This includes 
the Kerala Port PPP Market Study (Drewry Shipping Consultants, 2010) and a report on 
the techno-commercial feasibility along with a rapid environmental and social impact 
assessment study for the proposed project (L&T Ramboll 2004). These documents have 
been used in the preparation of this report.  
  
The Vizhinjam Port will require an up to date and comprehensive environment impact 
study in order to identify the significant impacts of the project. In order to cater the 
technical and Environment & Social aspects of the project IFC has appointed Royal 
Haskoning and Asian Consulting Engineers Pvt. Ltd as consultants to undertake this 
assignment.  The ESIA report will be prepared based on the requirements of Ministry of 
Environment and Forests (MOEF), government of India and IFC Performance 
Standards. 
 
This document outlines the results of the scoping phase of the ESIA study for the marine 
works related to the development of Vizhinjam Port..  A further ESIA is being compiled 
by L&T Ramboll Consultants to cover the works associated with the road and rail links. 
However there will be adequate coordination between all the consultants to assess the 
cumulative impacts of overall development of the project including those from road and 
rail connectivity and other associated facilities. L&T Ramboll will be responsible for 
preparing the required documents for submission to MOEF, New Delhi 
 

1.5 Description of the Project Site 

Vizhinjam port is located at 16 km south of Kerala’s capital, Thiruvananthapuram on the 
West coast of India. Vizhinjam is located at 8º 21’N and 77º 0’ E on the west coast of 
India. The National Highways NH-47 Bypass are in close proximity (Bypass at 3 Km & 
NH at 10 Km) and national rail network is less than 12 Km from the proposed port site. 
The rail network connects Thiruvananthapuram to Nagercoil while the National Highway 
connects Thiruvananthapuram to Salem via Coimbatore on one side and to 
Kanyakumari on the other side. Figure 1.1 and 1.2 show the project location. 
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Source: Shipping corridors Port sector and infrastructure development with Private Sector Participation-Govt. of 

Kerala Perspective (http://www.pppinindia.com/) 

Figure 1.1: East West Shipping Corridor 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 1.2: Project Location 
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1.6 Scoping Process  

Environmental considerations have been accounted for in the project planning and 
design part of the project preparation. The conceptual detailed design of the port 
development has been closely coordinated with the preparation of this scoping 
document for the Environmental Assessment Study.  
 
An area of 10 km radius around project site has been taken as the study area for this 
project as per the guidelines for port project by Ministry of Environment and Forests, 
government of India. The study area is shown in Figure 1.3. 

 
 Figure 1.3:  Study Area 
 
The Scope of work for Scoping process is given below 
• Assessment of the current applicable environmental regulations related to the 

proposed project; 
• Identification of regulatory clearances that are required for the project at state and 

central levels; 
• Collection and review of past study reports if any available; 
• Broad assessment of baseline environment of the region based on secondary data; 
• Identification/screening of  potential impacts; and  
• Framing of scope of work for carrying out the further studies if any required to 

enable the client to seek all the required regulatory clearances from both state and 
central government. 

8.6km8.6km8.6km
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Consultation is considered a key aspect of the scoping process and in June 2010, a 
consultation exercise was carried out for the scoping phase. The findings of which are 
summarised in Annexure I. 
 

1.7 Quarries and marine borrow areas 

 
1.7.1 Quarry Environmental Appraisal and Site Selection 

 
As part of this scoping study an environmental appraisal of the potentially suitable 
quarries (to supply rock) was undertaken. The appraisal included site visits by 
environmental and engineering experts in July 2010. 
 
The primary factors affecting the selection of quarries for this project are: 
 
- Distance to the sea (project site); 
- Size of quarry; 
- Quality of material; and 
- Potential for environmental impact (at quarry and via access/transport routes) 
 
Based on these criteria and the site visits, four suitable (groups of) quarries have been 
shortlisted and these are illustrated in Figure 1.5. It is considered that the final selection 
from these four quarries should be done by the contractor. The key reasons for this 
approach include: 
 

1. Competitive pricing 
If a quarry is selected now and /or prescribed in the tender document, the prices 
at this quarry are likely to rise significantly 
 

2. Contractor preference 
The selected contractor may have specific preferences or requirements based 
on available equipment, material type, access, connections, etc. 
 

3. Supply 
At the time of planned construction of the port, the selected quarry may already 
be exhausted or in use for another project. 
 

Based on the availability of quarries as identified by VISL and the environmental 
appraisal, it is considered unlikely that a new Greenfield quarry site will be required for 
this project. However, if considerable time elapses between this study and the 
construction of the port, it may be that extensions or creation of a new quarry is 
required. In this case, a new licence/permit would be required, and a separate EIA 
would need to be produced by the developer/operator of the quarry in line with Indian 
Legislation. 
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Figure 1.4: Photographs from quarry site visits (July 2010), including assessment of access routes 

 
Consideration of quarry impacts in ESIA 
 
As part of the project ESIA an assessment will be made into the identified/shortlisted 
quarries operations to identify the key variances with respect to IFC Performance 
Standard provisions; and recommend, as part of the ESIA, measures to close the 
variances that have been identified. 
 
In the event a greenfield quarry to be developed to meet the Port’s requirements, we 
will, as part of the ESIA, detail and include a ToR, consistent with IFC Performance 
Standards, for ESIA of a greenfield quarry. 
 
Marine borrow areas and disposal grounds 
 
The land on which the port will stand will be reclaimed from sea and will require fill 
material. As far as possible the fill material will be sourced from the dredging planned for 
the approach channel and turning circle with the port itself. However, there may be a 
requirement to borrow material (e.g. from offshore or from other dredging projects). 
Ultimately, it will be the contractors decision where to source fill material from, as each 
contractor will have different preferences and cost requirements. 
 
In addition, it may be that not all the material dredged from within the port is suitable for 
reclamation (silt content), and will be waste. Where possible this material should be 
reused (e.g. for landscaping), however it may be that some disposal offshore is 
necessary in the case the material cannot be re-used. 
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As been discussed during the Scoping Phase marine borrow areas can be found within 
twelve nautical miles from the coastline, related to the port area. Disposal sites should 
be found where the water depth is over 40 to 50 meters. 
 
In the case a site needs to be selected for disposal or dredging for fill material, a three 
stage methodology is required, as follows: 
 
1. Site selection and characterisation study; 
2. Environmental impact assessment; 
3. Monitoring 
 
The principal factors to be considered in selecting and assessing new dredge / disposal 
areas are:  
 
Characteristics of the material to be dumped or dredged including the presence and 
mobility of contaminants. 
location of amenities, protected areas, and other uses of the sea in the area 
characteristics of the water-column and the sea-bed at potential sites, 
economic and operational feasibility of marine transport of the material to the site, 
size of the disposal site: large enough to accommodate / generate the anticipated 
volumes 
environment or interference with other uses of the sea, but small enough for practical 
monitoring, and  
The presence of other disposal sites in the vicinity. 
 
Beneficial use (e.g. in landscaping or ecological enhancement) is the preferred disposal 
route for all waste materials from dredging, however, it may be necessary for the 
contractor to investigate the potential for offshore disposal in case suitable beneficial 
use options are not available or are not financially viable. The financial viability is often 
related to the quality of the dredged material, available space for re-use, contractors 
equipment, mobilisation costs of dredging equipment, etc. 
 

1.8 Applicable Environmental Legislations  

Table 1.1 provides a summary of   national legislations and international treaties that are 
applicable to this project. 
 
Legislation / Treaty  Objective  

Environmental (Protection) Act, 

1986 

To protect and improve the overall environment.  

EIA Notification  dated September 

14, 2006 and its amendments  

To obtain the environmental clearance for the project by providing mitigation 

measures  

MOEF Office Memorandum No 15-

3/2009- IA-III 

New policy on expansion of existing ports and initiation of new projects along 

the coastline.. According to this office memorandum SIPP will require 

comprehensive EIA based on three season data.   

Coastal regulation Zones 

Notification , 1991 and its 

amendments  

To regulating activities like setting up and expansion of industries, operations 

or processes, etc. in the CRZ  
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Water (Prevention and Control of 

Pollution) Act, 1974  (and 

subsequent amendments) 

To control water pollution by controlling discharge of pollutants as per the 

prescribed standards 

Air (Prevention and Control of 

Pollution) Act, 1981 (and 

subsequent amendments) 

To control air pollution by controlling emission of air pollutants as per the 

prescribed standards 

Forest (Conservation) Act,  1980 

and its amendments  

To protect forest area  

Wildlife (Protection) Act, 1972 and 

its amendments  

To protect wildlife in general and particular to National Parks and 

Sanctuaries 

Ancient Monuments and 

Archaeological Sites and Remains 

Act. 1989 

Conservation of Cultural and historical remains found in India 

Hazardous Wastes (Management, 

Handling and Transboundary 

Movement) Rules, 2008 

To handle, recycle and dispose the hazardous waste in environment friendly 

manner 

Merchant Shipping Act, 1958 To prevent the pollution from the ships beyond 5 km. 

MARPOL Convention, 1973/78 

 

To prevention of pollution of the marine environment by ships from 

operational or accidental causes. Marpol contains 6 annexes, concerned 

with preventing different forms of marine pollution from ships: 

Annex I - Oil 

Annex II - Noxious Liquid Substances carried in Bulk 

Annex III - Harmful Substances carried in Packaged Form 

Annex IV - Sewage 

Annex V - Garbage 

Annex VI - Air Pollution 

The ISPS Code A comprehensive set of measures to enhance the security of ships and 

port facilities 

IFC Performance standards  The IFC applies the Performance Standards to manage social and 

environmental risks and impacts and to enhance development 

opportunities in its private sector financing in its member countries 

eligible for financing. The 8 standards are: 
 
Performance Standard 1: Social and Environmental Assessment and 

Management Systems  

Performance Standard 2: Labor and Working Conditions  

Performance Standard 3: Pollution Prevention and Abatement  

Performance Standard 4: Community Health, Safety and Security  

Performance Standard 5: Land Acquisition and Involuntary 

Resettlement  

Performance Standard 6: Biodiversity Conservation and Sustainable 

Natural Resource Management  

Performance Standard 7: Indigenous Peoples  

Performance Standard 8: Cultural Heritage  
 
1.9 Structure of this scoping report 

The structure of this scoping report is based on the IFC guidelines. The report is divided 
into seven chapters as given below  
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Chapter 1: Introduction 
 
Chapter 2: Project Description 
In this chapter port project development and technical details have been discussed. The 
alternatives that were considered have been summarised together with reasons for the 
selection of the preferred option. 
 
Chapter 3: Describes the Existing Environmental Scenario  
The section include baseline conditions, i.e. meteorology of the area, physical and 
natural environment, cultural properties along the socio economic profile add up to give 
comprehensive picture of the existing environment in the  region.  The data presented in 
the report is gathered from secondary sources. The section also identifies data gaps 
where applicable and outlines the work required to fill the gaps. 
 
Chapter 4: Screening of Potential Impacts  
This chapter determines the extent of the impacts of the project activity on the existing 
environment. The focus of this section is on the adverse impacts and also the beneficial 
impacts on the environment due to the project.  It also lists the potential for cumulative 
impacts to occur. 
 
Chapter 5: Terms of Reference for Follow up ESIA. 
This chapter delineates the terms of reference of the detail follow up ESIA studies. It 
also details the results of the consultation process undertaken so far. 
 
Chapter 6:  List and Specifications of Baseline Surveys   
It provides details of monitoring, analysis and studies required to gather baseline data 
for the ESIA study. 
 
Chapter 7: Approach and Methodology for the Follow up ESIA.  
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2 PROJECT DESCRIPTION  

2.1 Project Development Plan 

In 2010, a market study was performed by Drewery Consultants. Using this study, Royal 
Haskoning have prepared a new concept design for the port. The key businesses 
planned for the new proposed port at Vizhinjam are: 
 
1. Container facilities 
Container trade, the main driver for the development of the port will face competition for 
the container transhipment market. The port will cater for the world’s largest vessels to 
attract transhipment traffic. Forecast gateway volumes for the port are relatively small. 
 
2. Multi-purpose facilities 
The fertiliser plants in Kerala and Tamil Nadu operate at 30% capacity and may 
significantly increase production volumes after connecting the plants to gas grid, which 
is now under construction. Indian imports may boost if Vizhinjam port would provide a 
dedicated bagging plant with adequate and separate storage facilities.  
 
As the Kerala state regulations prohibit the harvesting of local forests, the proposed port 
will meet the import demands of the furniture market. Additionally there is a good 
international market for India manufactured furniture.  
 
The Indian cashew industry is concentrated in Kerala State and domestic production is 
not meeting market demand. Vizhinjam is very strategically located for import for Kollam 
and Nagercoil. Nevertheless, competitive rates are needed to attract cargo flows to the 
new port.  
 
3. Liquid bulk facilities 
A world leading international service provider for liquid bulk storage has shown interest 
to sets-up a base at Vizhinjam if adequate facilities are provided. This would potentially 
provide a good basis for developing a liquid bulk berth.  
 
4. Cruise facilities 
The economy of Kerala State and its climate and culture are very attractive for tourism. 
Cruise lines would therefore be an attractive market for the new Port at Vizhinjam and 
there are several tourist destinations for cruise vessel passengers within easy reach of 
the Vizhinjam Port.  
 

2.2 Description of the scheme 

The proposed work includes the development of the port in three phases (Figures 2.1 to 
2.3). Cruise facilities are planned close to the existing fishing port. The multi-purpose 
and container terminals will be located south of the cruise terminals. The distance 
between the existing fishing port and the new port is approximately 300m.  

 
Dredging is required for providing sufficient depth at the berths; the maximum required 
depth at berth is 17.5m for the mainline container vessels. There are reports of hard 
rock formations in and around proposed port site. This may require blasting during port 
construction in order to achieve the required depths.  The need for blasting will be 
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determined following planned detailed geotechnical investigations as part of the 
engineering studies. 
 
Various options for quay alignment are still in consideration. A breakwater (length 
approximately 3,700m) will protect the port against wave intrusion and provide shelter 
for manoeuvring and safe berthing of the vessels arriving at the port. The breakwater is 
planned in water depths up to -20m CD.   
 
The port will be developed solely on reclaimed land in the sea. The port will be 
connected to the hinterland with an improved road and a new rail connection (outside 
scope of this project, but being considered separately by L&T Ramboll).  
 
The port will be developed with special focus on environmental and social issues. A 
green port area between the terminals and the shore has been planned where a "green" 
solution will be implemented such as tree plantation, utilization of wave energy, 
installation of solar panels etc. 
 
In following design phases the layout will be further optimised. Amongst others, 
optimisation will include optimisation of dredge and fill quantities and required 
breakwater length. Table 2.1 summarises the characteristics of the terminal at the 
concept design stage. 
 
Table 2.1. Terminal characteristics (draft)  

 
Phase 1 
FY14-20 

Phase 2 
FY21-30 

Phase 3 
FY31-44 

Port Configuration, Berth length to be added  
Container Terminal (m) 550  1000  1500 
Multi-purpose Terminal (m)  325  325 0 325 
Liquid Terminal (m)  0  275 0 275 
Cruise Terminal (m)  400  400 0 800 
    
Port Configuration, No. of Berths to be added  
Container Terminal (no)  2  4  7 
Multi-purpose Terminal (no)  1  1  1 
Liquid Terminal (no)  0  1  1 
Cruise Terminal (no)  1  1  2 
Total (no)  4  7  11 
    
Port Configuration, terminal area 
Container Terminal (ha) 27.5 50.0  75.0 
Multi-purpose Terminal (ha) 8.2 8.2 0 8.2 
Liquid Terminal (ha) (excl. tank storage) 2.8 2.8 2.8 
Cruise Terminal (ha) 4 4 0 4 
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      Figure 2.1 – Phase I development (2014 – 2020) 



 
 
 
 
 
 
 

ESIA Vizhinjam Port  9v7976/R00001/CBR/Rott 

Final Report - 13 - August 2010 

 

  
           Figure 2.2 – Phase II development (2021 – 2030) 
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Figure 2.3 – Phase III development (2031-2034) 
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3 DESCRIPTION OF THE EXISTING ENVIRONMENT 

3.1 Introduction 

The existing environmental characteristics at the proposed location for the Vizhinjam 
Port have been described in the subsequent sections of this chapter. The chapter 
highlights the baseline environmental conditions in and around the Vizhinjam Port area 
on the basis of existing data (the EIA report prepared by L&T Ramboll Consulting 
Engineers Ltd. in 2004 and data gathered as part of this scoping exercise through data 
searches, site visits and consultation). 
 
Environmental aspects considered in relation to port development cover the physical, 
ecological and social environment and have been dived into the following: 
 

• Regional setting 
• Meteorological conditions  
• Physiography 
• Landuse/ Landcover 
• Oceanographic conditions 
• Coastal Regulation Zone 
• Air environment 
• Noise environment 

• Ground water environment 
• Land environment  
• Marine water and sediment 

quality  
• Marine ecology and  
• terrestrial  ecology 
• Socio-economic environment.  

 
3.2 Regional Setting 

The study area falls partially under the Vizhinjam-Beeapalli coastal stretch and partially 
under Pulinkudi-Poozhiyur coastal stretch of the CZMP of the district.  One of the salient 
features of the site is its proximity to the important national road and rail networks ie. 
NH-47 and Thiruvananthapuram – Nagercoil section of Southern Railway. The project 
location along with regional setting is depicted in Figure 1.2.  
 
Kovalam beach is an important tourist centre located about 2km towards the North of 
Vizhinjam village. It is bordered by Balaramapuram and Panachamoodu towards the 
Northeast side, Neyyattinkara in the East and Kanjiramkulam and Poovar towards 
South-east. Near the Vizhinjam village is the Vizhinjam harbour which is a natural port 
and one of the busiest fishing harbours in Thiruvananthapuram area.  
 

3.3 Meteorological Conditions  

Vizhinjam has a tropical humid climate with hot summers and two distinct monsoon 
seasons (south-westerly and north-easterly). The maximum wind speed is observed in 
the month of August. Humidity is high and rises to about 96 per cent during the 
southwest monsoon in the month of June. The average rainfall is around 1800 mm per 
annum. The region gets most of the rainfall from the south west monsoon which lasts till 
September, while the northeast monsoon commences in October. Dry weather sets in 
by the end of December. March, April and May are considered to be the hottest months 
of the year with temperature rising upto 33 degree Celsius. 
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Table 3.1: Meteorological Conditions of study area 

Parameter Temperature 

Average maximum temperature (oC) 30.8 

Average minimum temperature (oC) 23.5 

Average humidity (%) 79 

Wind speed (kmph) 32.4 

Source: REIA report prepared by L&T Ramboll, 2004 

 
3.4 Physiography 

The region can be divided into three physiographic units: Beaches, coastal cliffs and 
valleys.  The Vzhinjan- Beeapalli stretch in which the major portion of the port site falls is 
a complex coast comprising rocky areas, laterite cliffs, pocket beaches, barrier beaches 
and open beaches. The stretch between Kovalam and Pulinkudi in the study area is 
mainly rocky while the sand beaches are plain and devoid of dunes and associated 
habitats. 
 

3.5 Landuse/Landcover 

Landuse/Landcover maps were prepared for the study area in the 2004 Rapid ESIA 
study conducted by L&T Ramboll using IRS 1-D, LISS- III and PAN satellite imagery. 
Spatial distribution of Landuse/Landcover are given and presented in Table 3.2. 
Landuse/Landcover pattern mapping of the study area showed a higher percentage of 
agricultural land occupying about 79% of the total land area mostly plantations, followed 
by built-up land covering an area of about 1759ha. Vizhinjam, Vellayani, Mukkola, 
Pulinkudi and Kovalam are among the main villages in the study area. Water bodies 
include the Vellayani Kayal and Karichal River occupying 405ha of the study area. 
 
Table 3.2: Land Area Details of the study area 

SN Landuse/Landcover Classification Area (%) 

1 Built-up Land 14.92 

2 Agricultural land 79.08 

3 Forest 0.18 

4 Waste Land 2.39 

5 Water bodies 3.43 

TOTAL  100 
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Figure 3.1 – Bathymetry of Vizhinjam Coast 
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3.6 Coastal Regulation Zone 

The Centre for Earth Science Studies, Thiruvananthapuram has prepared the Coastal 
Zone Management Plan for the state of Kerala as per the Coastal Regulation Zone 
Notification. According to CRZ Notification, CRZ-I is highly ecologically sensitive area, 
CRZ-II area comprises developed urban areas and CRZ-III is between CRZ-I and CRZ-
II which is relatively undisturbed and has less built up area. The CRZ classification in the 
project area is as follows:  
 
Most part of the proposed port area is categorised as CRZ III while a small portion 
adjoining the laterite cliff zone due to its outstanding natural beauty and its susceptibility 
to slumping is classified as CRZ I.  As per the CRZ notification 1995 and its 
amendments the port project will require CRZ clearance from MOEF, New Delhi. One of 
the tasks of L&T Ramboll Consulting Engineers is to provide assistance to VISL in 
obtaining this clearance.   
 
No designated sites were identified within the proposed port area during the initial 
scoping phase following data review and consultation.  
 

3.7 Oceanographic Conditions and Sediment Processes 

Currents and Waves 
The maximum current observed in the study area is 0.86/s in South east and North West 
direction parallel to the coast while minimum current was found to be as low as 0.10m/s. 
 
There is very large seasonal variation of waves and swells in the coastal waters of the 
Kerala. A yearly analysis of the waves and swells show that from November to April the 
sea is fairly calm with relative low swell waves and large periods coming from the south.  
From May to October the wind generated waves are causing rougher sea conditions 
with high waves of short period coming from the west.    
 
Bathymetry 
Bathymetric studies have shown that the proposed port site has a depth range of 
between 0m Chart Datum (CD) to -24mCD (Figure 3.1) The contours are generally 
parallel to the coast and there are sudden rises and falls in the sea coast due to the 
presence of hard rock formations revealed from the sonar survey images. The entire 
area is mostly covered by sandy sediments of fine to medium size.  . 
 

3.8 Air Environment  

The main sources of air pollution in the proposed Vizhinjam port and the study area are 
emissions from the automobile and commercial activities due to its proximity to NH-47. 
Air quality studies from the 2004 EIA report conducted by L&T Ramboll in six monitoring 
locations (details as given in Table 3.3) showed highest concentration levels of 
Suspended Particulate Matter (SPM) and Respirable Suspended Particulate Matter 
(RSPM) at Balaramapuram with values ranging from 129.0 to 168.0µg/m3 and 34.0 to 
62.0µg/m3 respectively. Minimum concentrations were observed at Pulinkudi with values 
76.0 to 92.0 and 25.0 to 31.0µg/m3 which are beyond the limits prescribed in the recent 
2009 standards by CPCB. Similarly higher concentration of SO2 (9.0µg/m3) and NOx 
(15µg/m3) were observed at Balaramapuram and the minimum recorded at Pulinkudi 
(2µg/m3 and 4µg/m3 respectively). CO and HC levels at all monitoring stations were 
observed less than 1 ppm. The ambient air quality in the study was found to be well 



 
  
 
 
 
 
 

ESIA Vizhinjam Port  9v7976/R00001/CBR/Rott 

Final Report - 19 - August 2010 

 

within the CPCB standards 2009 for SO2 and NOx but considerably high SPM and 
RSPM values were recorded (exceeding limits) at all the monitoring locations except 
Pulinkudi. 
 
Table 3.3: Baseline Ambient Air Quality in the Study Area (Maximum Values) 

SN Monitoring 

Location 

Distance 

from 

Vizhinjam 

(km) 

SPM 

µg/m3 

RSPM 

µg/m3 

SO2 

µg/m3
 

NOx 

µg/m3 

CO 

ppm 

HC 

ppm 

1 Vizhinjam Project site 143  47 

 

6 

 

10 

 

<1 <1 

2 Pulinkudi 2.24 92  

 

31 

 

4 

 

7 

 

<1 <1 

3 Muttakad 3.8 111 

 

36 

 

5 

 

9 

 

<1 <1 

4 Punnamad 6.1 109 

 

36 

 

5 

 

9 

 

<1 <1 

5 Balarampuram 7.4 168 

 

62 

 

9 

 

15 

 

<1 <1 

6 Nellimudu 5.4 127 

 

44 

 

4 

 

8 

 

<! <1 

Source: REIA report prepared by L&T Ramboll, 2004 

 
3.9 Noise Environment 

Noise monitoring was conducted at eight monitoring stations as given in Table 3.4 
selected on the basis of landuse. It shows that noise levels to be well within the limits 
attributed to the extensive green cover in the study area. Among all the eight locations, 
where the sampling was conducted, the maximum Leq Day of 53 dB and Leq Night of 
40 dB were observed at Vizhinjam and Balarapuram respectively.   
 
Table 3.4: Ambient Noise Levels – Day, Night in dB(A) 

Location 

Code 

Monitoring Location Distance 

from 

Vizhinjam 

Landuse Ldeq 

Day 

time  

Lneq 

Night 

time  

Indian 

Standards 

(day)  

Indian 

Standards 

(night)  

N1 Vizhinjam Project site Residential 53 40 55 45 

N2 Mulloor 1.1 Residential 50 37 55 45 

N3 Balaramapuram 7.4 Commercial 53 40 65 55 

N4 Mukkola 1.1 Mixed 44 37 55 45 

N5 Muttakad 3.8 Residential 46 39 55 45 

N6 Punnamad 6.1 Residential 45 36 55 45 

N7 Cheruvetturkonam 3.4 Residential 45 36 55 45 

N8 Nellimudu 5.4 Residential 47 38 55 45 

Source: REIA report prepared by L&T Ramboll, 2004 
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3.10 Marine Water and Sediment Quality  

Marine water was assessed at eight sampling locations in April/May 2003, details of 
which are given in Table 3.5. 
 
Table 3.5: Marine Water Sampling Locations 

Station Description 

1 Near north breakwater of Vizhinjam Port 

2 Close to the shore, west of Mulloor within the proposed Vizhinjam Port area 

3 South of Mulloor within the proposed Vizhinjam Port area 

4 Near Adimalathurai village, close to the confluence point of Karichal river 

5 South west of Vizhinjam Port area 

6 South of Station 2 

7 South of Station 3, outside the littoral zone 

8 South west of Adimalathurai village 

 
Water quality 
According to the analysis of marine water quality, Vizhinjam coastal waters are alkaline 
in nature with pH varying from 7.9 to 8.2 and with average temperature of 25ºC. The 
salinity was observed in the range of 31.7 ppt and 32.7 ppt and turbidity is < 5 NTU at all 
sampling locations. The DO values as recorded varied in the range of 2.8mg/l to 5.3mg/l 
while the bottom level showed a low DO level of 2.8 mg/l. The BOD and COD were 
recorded as <1mg/l and 2-3 mg/l respectively. Total coliform and the faecal coliform 
count was not found at any of the locations in the study area.  
 
Sediment quality 
Sediments in the region showed trace amounts of oil and grease and heavy metal 
concentration while cadmium concentration was almost negligible except in the 
proposed port area towards the west of Mulloor which was found to be 0.3 mg/kg. 
 

3.11 Ground Water Quality 

Ground water quality in the area was monitored at six locations identified on the basis of 
their usage pattern, proximity to the coast and the proposed Vizhinjam Ports site. Details 
of the sampling locations are given in the Table 3.6. 
 
Table 3.6: Ground Water Quality Monitoring Locations 

Location Code Name of the Location Remark 

GW1 Vizhinjam Dug well used for general purpose including drinking 

GW2 Muttakad Dug well used for general purpose 

GW3 Cheruvettur-konam Dug well used for general purpose 

GW4 Pulivilla Dug well used for general purpose 

GW5 Balaramapuram Tube well located on the road-public use 

GW6 Nellimudu Open well used for general purpose 

 
Analytical values show that the ground water of the area is neutral to alkaline in nature 
ranging from 7.2 to 8.2. Among the six ground water samples collected from the study 
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area Cheruvetturkona, Vizhinjam and Balaramapuram depicted alkaline conditions, 
perhaps relating to the local geological conditions.  
 
The TDS and hardness values, chloride concentrations as well as the concentrations of 
all the heavy metals are within the limits prescribed for the drinking water standards. 
TDS in the ground water ranging from 36mg/l to 238 mg/l. The sample collected from 
Vizhinjam recorded high TDS values of 238 mg/l while Nellimuddu showed low TDS 
concentration. Total alkalinity was observed to be in the range of 12mg/l to 96 mg/l. 
Total hardness is in the range of 0 mg/l to 86 mg/l with Vizhinjam sample showing 
highest hardness but well below the prescribed limit. Chloride and Sulphate 
concentrations in the range of 12 to 59 mg/l and <2mg/l to 17mg/l. 
 

3.12 Land Environment 

Soil sample analysis collected from five sampling locations as listed in Table 3.7 
revealed an acidic nature with pH varying from 5 to 6.7. Electrical conductivity was found 
to be in the range of 50µmhos/cm to 92 µmhos/cm and the cationic exchange capacity 
in the range of 10.5 meq/100gm to 18.3 meq/100gm. Among heavy metals cadmium 
was found to be as low as 0.1mg/kg but other heavy metals like Copper, Manganese, 
Zinc and Chromium reported relatively higher values. The Nitrogen content was 
observed in the range of 208 to 794 mg/kg of the soil while chloride concentration 
ranged from 9.2 mg/kg to 34.3 mg/kg. 
 
Table 3.7: Soil Quality Monitoring Locations 

Location Code Location Remarks 

SQ1 Vizhinjam Near resort 

SQ2 Muttakad Coconut farm near Mulloor. 

SQ3 Cheruvetturkonam Coconut farm 

SQ4 Nellimudu Coconut farm 

SQ5 Karamkulum Coconut farm 

 
3.13 Marine Ecology 

General 
There are no known designated areas or sanctuary areas for nature conservation near 
the project area.  The sea near Vizhinjam port area does not have any known 
endangered marine species 
 
Plankton  
The plankton presence in the marine water were monitored at six locations as given in 
Table 3.8 
 
Table 3.8: Plankton Sampling Locations 

Station Description 

1 Near north breakwater of Vizhinjam Port 

2 Close to the shore, west of Mulloor within the proposed Vizhinjam Port area 

3 Near Adimalathurai village, close to the confluence point of Karichal river 
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4 South west of Vizhinjam Port area 

5  South of Station 2 

6 South of Station 3, outside the littoral zone 

 
 
Chlorophyll 
The chlorophyll concentration, considered to be an indicator of biomass was found to be 
in the range of 2-4 mg/m3. 
 
Phytoplankton and Zooplankton 
About 42 phytoplankton species and 9 zooplankton species were recorded in the marine 
water samples. The Shannon- Weaver’s Diversity Index of phytoplankton and 
zooplankton varied between 1-2 and 0.6-1 respectively. 
 
Marine Algae 
The important marine flora includes 16 species of marine algae which are observed in 
the Vizhinjam- Kovalam stretch belonging to the orders – Chlorophyta, Rhodophyta and 
Paeophyta. Chlorophytic algae are confined to the high tide region and Phycophyta and 
Rhodophyta to the mid and low tide regions. The dominant species are Ulva fasciata, 
Sargassum and Gracilaria corticata.  
 
Marine Macrofauna 
Protozoans, Nematodes, Diatoms, Gastropods, Lamellibranchs, Bivalves are the 
macrobenthic groups recorded in the marine water samples. Among them Bivalve is the 
most abundant followed by Gastropods and Lamellibranchs. 
 
Intertidal Macrofauna 
Gastropods, Balanus, Amphipoda, Isopoda, Polychaeta, Coelenterata and Echiniderms. 
Perna verdis, P. indica, Cellana radiate, Acmae sp., Node littorina, Thais sp. Pyrena sp. 
Chthamalus malayensis, Chiton etc are the common fauna observed in the rocky shores 
of Kovalam. 
 
Fish 
The marine fish found in Vizhinjam coast are grey dog shark, hammer headed shark, 
pale-edged sting ray, giant herring, white sardine, short bodied sardine, oil sardine, 
white bait, Indian anchovy, dorab wolf, giant sea pike, mullet, glassy perchlet, rocky cod, 
yellow fin trevally, russels cod, horse mackerel, Indian mackerel, Stripped Tuna, Seer 
fish and Pomfret 
 

3.14 Terrestrial Ecology 

The entire land in the study area except a narrow stretch is settlements and most of the 
land is under coconut cultivation. Natural vegetation is poorly developed due to the 
increasing demands of the development activities in the region. No rare and endangered 
plant and animal species were observed in the area. Abundant aquatic weed growth is 
common in brackish water areas. 
 
Flora 
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The list of Flora found within the study area are listed in the Table 3.8 along with their 
common names. 
 
Table 3.8: List of Flora 

 Scientific Name Common Name 

Native Species Artocarpus hirsutus Anjili 

Dregia volobilis Cotton milk plant 

A. heterophylus Jackfruit 

Tamarindus indica Tamarind 

Magnifera indica Mango 

Morinda tinctoria Indian Mulberry 

Canthium agustifolium Large-leaved Canthium 

Adenanthera pavonina Red Sandalwood 

Desodium triquetrum - 

Crotalaria retusa Rattleweed 

Cussia tora Charota 

Mimosa pudica Sleeping Grass 

Melastomalabaricum - 

Euphorbia hirta Asthma Weed 

Phoenix humilis Dwarf Date Palm 

Aristida setacea - 

Clitoria ternatea Butterfly pea 

Panicum repens Torpedo grass 

Thespesia populnea Portia Tree 

Borassus flabellifer Asian Palmyra palm 

Scopara dulcis Vassourinha 

Merremia tridentata Arrow-leafMorning Glory 

Psidium guajava Apple guava 

Sida cordifolia Bala 

Urena, lobata Caesarweed 

Ziziphus oenoplea Jackal jujube 

Borreria stricta Noxious weed 

Common species along the beach Frothia trifoliate  

Cleome viscose Asian spiderflower 

Leucas aspera Gumma Bhaji 

Protulaca tuberose Common perennial weed 

Calotropis gigantean Crown flower 

Ipomoea biloba Sweet potato 

I. repens Ceylon Balsam 

Economically Important Trees 

 

 

Magnifera indica Mango 

Artocarpus heterophyllus Jackfruit 

Anacardium occidentale Cashew 

 
Fauna 
Rodents, Reptiles and amphibians are the common lowland fauna found in this region. 
Based on the initial consultations, no terrestrial species of significant conservation 
importance are expected to be in the project area. 
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Avifauna 
Avifauna density is very low along the Kovalam beech, occasional presence of sea birds 
is noticed in beeches and near shore waters. The birds reported in this region are Sea 
gulls, Pigeon, Parakeet, Cuckoo, common Myna, Jungle and House crows, Bulbuls, 
Babblers, Flycatchers, Warblers, Magpie Robin, weaver birds etc. Some of the migratory 
birds observed near the Kovalam beech are Wood Sandpiper, Green Sandpiper, and 
Black winged Stilt including large flocks of Garganey and Pintail. Initial investigations 
suggest that there are no rare or endangered bird species reported in the study area. 
 

3.15 Landscape and Seascape 

The present aesthetics of the area (landscape and seascape) is relatively rural with a 
large amount of greenery in the form of coconut plantations onshore. The seascape is 
currently uninterrupted, except for the fishing harbour at Vizhinjam, the presence of a 
large number of local fishing vessels and vessels far offshore in the international 
shipping lane. 
 
During the night the streets, residential and commercial areas are lit. Offshore, small 
lights from the fishing boats can be easily seen, but do not contribute significantly to light 
pollution. Overall the area is not significantly illuminated. 
 

3.16 Commercial Fisheries 

Fishing is a key commercial activity in the Vizhinjam region and Vizhinjam is one of the 
major fishing centres in Thiruvananthapuram. Other villages in the vicinity of the port 
where fishing is a main activity include Adilamulathurai, Chowara, palem, Pulivilia, 
Puthiathura, Karumkulam, Kochuthara, Poovar, South Kollemcode and Parathayioor. 
Out of these Vizhinjam and Adamaluthurai are in the immediate vicinity to the port site.  
For many in these villages, fishing provides their main or sole income for the household. 
 
Two fish landing centres which were sanctioned by Government of India (1993-94) are 
constructed in Vizhinjam north and Vizhinjam south. Fishing activity is understood to 
occur all year round, although there are restrictions on location in place during the 
monsoon period.  Local fishermen either use country boats or boats propelled with 
diesel engines. Small fishing vessels currently enjoy a freedom of navigation to the 
fishing grounds offshore. Other than fishermen, some large vessels can be occasionally 
seen in the coastal waters. Recreational vessels do not commonly use the area 
 
Data on fish landings at Vizhinjam north and south villages from 2004 – 2007 indicate 
that there was a steady increase in the fishermen population, although no comparable 
increase in landings was seen.    
 

Sr No  Name of 

Village  

2004- 2005 2005-2006 2006-2007 

  Population  Fish 

Landing 

,T/annum 

Population  Fish 

Landing , 

T/annum 

Population  Fish 

Landing, 

T/annum  

1 Vizhinjam 

North  

12183 5764 12305 5137 12472 5525 
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2 Vizhinjam 

South  

9500 775 9595 690 9725 742 

Source : Marine Fisheries Statistics 2007 

 
3.17 Socio-Economic Environment 

The 10 km radius study area covers 27 habitations of which Vizhinjam is the nearest 
village. Demographic details for Vizhinjam are provided in Table 3.9. According to 
Census of India 2001, the number of households in Vizhinjam is 9273 with a population 
density is 3738. The average family size is 6 per household.  
 
Table 3.9: Demographic Details of Vizhinjam 

Town Area (sq/km) Male  

population 

Female  

population 

Total Density Number of 

Households 

Vizhinjam 12.62 23922 23248 47170 3738 9273 

Census of India 2001 

 
The other villages which fall in the study area apart from Vizhinjam include Venganoor, 
Kottukal, Tiruvallam, Nemam, B.R. Puram, Athiyanur, Thirupuram, Karumkulam, 
Poovar. 
 
Infrastructure Facilities 
The road network near the proposed project site consists of the Thiruvananthapuram-
Vizhinjam-Poovar road, which acts as a coastal road in Thiruvallam, Ambalathara and 
Kovalam. In addition there is the NH 47 (Kanyakumari-Salem) which passes through 
Thiruvananthapuram-Kollam-Alappuzha & Ernakulam, entering the city from the south 
from Nagercoil and exiting on the north-west towards Kollam. The Thiruvananthapuram 
city by-pass for NH47 is aligned along the coast from Kazhakuttam Junction to Kovalam-
Vizhinjam and Parasala meeting NH47 at Parasala. These roads radiate from the city 
and the other major roads of the city connect these roads as ring roads.  
 
The nearest airport is the Trivandrum International Airport and Thiruvananthapuram 
Central Railway Station is the nearest railway station. Regular buses are available from 
Thiruvananthapuram Central Bus Station to Vizhinjam. 
 
No information on pipelines or cable services in the area has been forthcoming during 
the scoping study.  
 
Industrialization 
Despite favourable infrastructural facilities, the district continues to be industrially limited. 
Neyyattinkara and the neighbouring areas have many cottage industries, handloom 
cloth making taking pride of place. The product of handicraft has demand in foreign 
countries and Balaramapuram is very famous for its handloom industry.  
 
Agriculture 
Agriculture has been the primary occupation of the people of the district. More than 42 
per cent of the total population depend on agriculture. Cultivable land may be classified 
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as wet, dry, garden and plantations. Paddy is the most important crop cultivated in the 
wet lands. However, there are no cultivation areas near the port site.  
 
Tourist Destinations  
Kovalam beach one of the famous tourist destinations in Kerala is located at three km 
north of the port site. Some of the important places of interest within 10km radius of the 
project area are Puvar South, Pilinkudi- Kovalam and Kottukal. Puvar village, located 
9km from Vijhinjam i.e. south of the proposed port is known for its wide beech and Back 
water. Island resorts have been developed in the Neyyar backwaters near the village. 
Pilinkudi-Kovalam includes rocky cliff, extensive stable beach. Kottukal, located about 
4km from Vzhinjam is known for the famous Bhagwati temple. 
 
Recreational activities 
There is little organised recreational activity in the area and consultation indicates that 
apart from some swimming at tourist beaches, water sports are not undertaken. Local 
fishermen may play cards while the younger generation enjoys outdoor sports such as 
Cricket. Womenfolk typically manage household activities and spend leisure time in 
participating NGO activities that involve addressing local problems and community 
issues.   
 
Culture and heritage 
Christian, Muslim and Hindu religions are practices in the area and religious temples 
(churches, mosques) for each can be seen in the project area, although Christianity is 
considered the dominant religion.  
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4 SCREENING OF POTENTIAL IMPACTS  

4.1 Introduction 

This section of the report provides a summary of the key potential impacts on different 
environmental characteristics that are likely to occur during the construction and 
operational phase of the project. Please note that this is only an initial assessment to 
help direct future studies and that a full impact assessment will be completed 
subsequently.  
 
In addition, many of the potential impacts can be mitigated through the incorporation of 
mitigation measures at appropriate stages of the project. Monitoring of the mitigation 
measures and actual impacts will be necessary for many characteristics and these will 
be identified during the ESIA phase of the project and recommendations made for the 
required monitoring and feedback mechanisms. 
 

4.2 Physical Environment 

4.2.1 Meteorological Parameters 

Construction and Operation Phase 
The project area is in a sub-tropical region with marked monsoon effects.  No change in 
the macro-climatic setting (precipitation, temperature and wind) is envisaged due to the 
project. 
 

4.2.2 Physiography 

Construction and Operation Phase 
The port is planned to be constructed on reclaimed land in the sea. The port 
development is therefore not likely to alter local physiography by land leveling.  
 

4.2.3 Land Use Land Cover  

Construction and Operation Phase 
The project is likely to result in increased urbanisation of the local area, with a knock on 
requirement for more commercial land uses and other support facilities such as offices, 
hotels, transport garages, fuel stations etc. This could lead to a change in the land use 
land cover pattern of the area.  
 

4.2.4 Coastal Regulation Zone    

Construction and Operation Phase 
The project will require CRZ approval and hence will change the CRZ designation of the 
area.  
 

4.2.5 Oceanographic Conditions  

Construction and Operation Phase 
The public consultations indicated that a breakwater construction in the wider (northern) 
Kerala area can result in erosion on northern side of breakwater and deposition on 
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southern side. This is due to the breakwaters affecting the local sediment movement 
patterns. It is possible that a breakwater construction at Vizhinham may also result in 
changes to the sediment processes.  However, consultations also indicate that the 
particular area for the project is not one of high littoral sediment movement, due to the 
steep slopes and orientation of the shore.  Further studies will be undertaken in 
investigate this issue during ESIA phase.  
 

4.2.6 Air Environment  

Construction Phase 
During construction, key impacts are expected to include exhaust emissions from 
dredgers as dredging will be carried out to construct the approach channel to the 
desired dimensions. Exhaust emissions and dust generation from HGV traffic and light 
vehicles accessing the site may also affect the local environment. 
 
In addition there is likely to be emissions of suspended particulate matter (dust) from 
construction activities such as material storage, transportation and handling of 
construction materials such as cement, sand, and aggregates.  
 
Operational Phase 
During operation phase, there will be increase in the emissions from equipment and 
machinery. With the increase in the number of vessels there would be increased 
exhaust emissions from vessels under way, manoeuvring, berthing and at berth. In 
addition, there would be increased exhaust emissions from tugs serving the vessels. 
These activities could increase the air pollution emission. Suspended particles and 
smoke from repair and maintenance area, storage area and service area will also add to 
the pollution load. The increased rail and road traffic for loading and unloading of ships 
will emit more gaseous air pollutants and will generate more suspended particulate 
matter.   
 

4.2.7 Noise and Vibration  

Construction Phase 
Operation of construction machinery (concrete mixers, bull dozers, tippers, dredging, 
transportation of material, handling of material, other engineering works like riveting, 
hammering, cutting, welding, etc) and movement of vehicles during the construction 
phase would generate an appreciable amount of noise.  An important consideration for 
further investigation will be the movement of rock from quarries inland to the site for the 
breakwater. 
 
The construction vehicles for loading and unloading, fabrication, handling of equipment 
and materials is likely to cause an increase in the ambient noise levels.  At the peak of 
the construction an increase in general noise levels of about 10 dB(A)) is expected to 
occur. The peak noise levels for non-continuous construction activity may be as high as 
90 dB(A).  Typical noise levels generated by some of the construction equipments are 
given Table  4.1. 
 
Excessive production of noise during construction is likely to cause disturbance to the 
residents living in the nearby areas. 
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There are reports of hard rock formations in and around proposed port site. This may 
require blasting during port construction.  Blasting triggers vibrations and may cause 
damage to nearby buildings.  It may also have consequences for underwater noise 
effects on marine species.. 
 
Table 4.1 Noise Levels Generated By Construction Equipments 

Equipment Noise Level (dB 

(A) 

Reference Distance 

Earth Movers   

Front Loaders 72-84 0.9 m 

Backhoes 72-93 0.9 m 

Tractors 76-96 0.9 m 

Scrapers, Graders 80-93 0.9 m 

Pavers 86-88 0.9 m 

Trucks 82-94 0.9 m 

Material Handlers   

Concrete Mixers 75-88 0.9 m 

Concrete Pumps 81-83 0.9 m 

Cranes 75-86 0.9 m 

Stationary   

Generators 71-82 0.9 m 

 
 
The dredging and movement of vessels in the area will also increase underwater noise 
levels. However marine species in the port area are exposed to higher level of under 
water noise due to movement of fishing trawlers and boats.  If marine piling is required, 
this can have significant noise emissions affecting both local communities and marine 
species sensitive to noise disturbance. 
 
Operational Phase 
During the operation phase, noise will be generated due to the operation of generators, 
pumps, engines of boats and ships, siren of cargo and other boats, cranes for handling 
of goods, cargo and shipment vehicles. 
 
Noise will also be generated from the warehouse, repair and maintenance block, service 
area, goods loading and unloading point. Activities such as container handling, container 
storage; periodic dredging, vehicle movement and rail traffic will also contribute in 
increasing ambient noise levels. 
 

4.2.8 Water and Sediment Quality and Ground Water Environment 

Construction Phase 
Large amounts of water will be required during the construction phase of the port. Water 
will be used regularly for mixing of cement, mortar, human use (including in labor 
camps), plant and machinery, house keeping etc. This fresh water requirement will be 
met either through ground water or from a surface water source (or both). Availability of 
sufficient quantity of water and impact on water sources will be assessed as part of the 
ESIA. 
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In addition, there will be considerable amount of waste water (including sewage from 
labor camp and project site will be) generated during this phase.  Paints, oil & oil sludge 
may come in contact with water during a spillage or accident and could then degrade the 
surface/ marine water quality in the area. These liquid wastes, if penetrate into the 
ground, may affect the ground water quality.  
 
During dredging activity any contaminants (if present) in the dredged material may be 
remobilized and enter the water column.  This could have an effect on marine species 
within the surrounding area.  The use of fill material from other sources may also 
mobilize contaminants during the drainage of the fill material.  It is therefore important 
that assessment of the status of potential contaminants in any dredged material is 
carried out. 
 
Dredging, land reclamation and construction of breakwater may affect marine water 
quality around the port.  The presence of the reclamation area may alter the local 
drainage patterns.  Oily wastes will be generated from equipments used in construction 
work. Large construction in the sea would increase sea water turbidity in that area and 
could affect marine species.  
 
Operational Phase 
Maintenance dredging may be required during the operation of the port, depending on 
the rates of sedimentation and movement of sediment.  Dredging activity suspends 
sediment into the water column which affects the clarity of the water and could have 
subsequent effects on marine fauna and flora. 
 
There are a number of potential activities that could occur during operation of the port 
which could affect the water quality in the surrounding area.  Many of these activities will 
be regulated by port control measures and are regulated by national and international 
policies and guidelines.  Consideration of the potential for such events will be 
considered and mitigation measures recommended where they are outside the control 
of other regulations.   
 
During the operational phase of the project, frequency of incoming and outgoing ships 
will increase and it may result in spillages and leakages of oil into the sea. Should this 
occur, contingency plan measures will be used to reduce any effects of the spill but 
there may be some effect on sea water quality, depending on a number of factors.  
 
Water will be needed for regular house keeping, washing, cleaning of docks, machinery 
repair etc. Oily wastes from machinery, spillages and leakages of oil from incoming and 
outgoing ships into the sea will affect the sea water quality.  The port will also generate 
sewage and kitchen wastewater. 
 
Bilge water is a combination of salt water, fresh water, used motor oil, anti-freeze 
chemicals, gas or diesel, raw sewage, solvents, detergents, paint and bilge cleaner. It is 
a toxic mixture sitting below deck that can create foul smell and potentially dangerous 
fumes. When pumping of bilge is carried out, the bilge waste may flow out into the bay 
contaminating everything it comes in contact with – fish, crab, beaches, etc. This 
discharge from boat discolors the water and/or causes a sheen or film on the surface 
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water. Bilge water must be treated properly as it contains comparative high 
concentration of oil, grease, paint and lubricant in residual water.  
 
Ballast water discharges from ships can release invasive species that are harmful to the 
local environment. The solid and hazardous wastes generated from ships and from port 
operations may contaminate land and water bodies if not disposed of properly.  
 
The port should have facilities to collect, appropriately treat and dispose all the types of 
waste and wastewater that are discussed above. During designing of the port due 
consideration will be given to segregate contaminated and non contaminated storm 
water runoffs. Contaminated runoffs will be adequately treated before their discharge in 
the sea.   
 
There is potential for boundary walls or construction activities to affect the local drainage 
pattern and may cause flooding around the boundary wall.  As such, appropriate 
drainage must be planned. 
 

4.2.9 Land Environment 

Construction Phase 
The parking and service areas for construction vehicles/machinery may become 
contaminated in the case of leakage or spillage of fuel and lubricants. Refuse and solid 
waste from workers camps can also contaminate the soil.  Contamination of soil during 
construction might be a major long-term residual negative impact. Unwarranted disposal 
of construction spoil and debris will add to soil contamination.  
 
Construction of the breakwater will require large amount of rocks that will be sourced 
from nearby quarries.  It is understood that the rock will come from licensed quarries 
which will not require any additional assessment for environmental impacts.  
 
Operational Phase 
The land use pattern around Vizhinjam area is predominantly plantations followed by 
residential and commercial establishments.  The port development is likely to induce 
growth in the area and increase more land requirement for residential and commercial 
purposes. 
 

4.3 Marine Ecology 

Construction phase 
The dredging and port construction work will result in a loss of habitat and species and 
disturbance of the bottom sediments resulting in an increase in turbidity and potential 
uptake of any mobilized pollutants, if present. Following dredging activity and plume 
movement there will be some sedimentation within the surrounding area as the 
sediment plume induced by dredging settles out of suspension.   Given the type of 
sediment in the area (coarse sand) it is expected that the sediment will settle out close 
to the dredge area, within approximately 200-300m.  Further studies will confirm this.  
The dredged material will be used as fill material for the reclamation and during 
placement there is likely to be some run off of sediment into the local area.  
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The proposed works will affect the habitats and species present within the area.  The 
scale of impact will depend on several factors including the general distribution and 
abundance of habitats and species, their sensitivity to the works, the area of impact and 
the method of works.  
 
During construction there is an increased risk of pollution events from spillages and 
accidents.  Good practice measures will be recommended together with contingency 
plans to reduce the impact of any occurrences.   
 
Operational phase  
During operation there will be potential impacts from the movement of vessels and from 
operational works such as maintenance dredging and maintenance to harbour areas.  
These include disturbance to marine habitats and species and increases in turbidity.   
 
There are also long term risks for marine species from the daily port operation activities 
and commercial shipping, including from accidental leaks and spillages as well as 
scouring, collision risk for marine mammals and noise disturbance from the vessels. 
Good practice measures to minimise pollution incidents and contingency planning 
should reduce the risk and impact of occurrences and measures will be recommended 
to cover these activities in the ESIA report.   
 

4.4 Terrestrial Ecology 

Construction and operational phase  
Given the marine nature of the majority of the proposed works, the potential for the 
proposed scheme to directly impact the terrestrial ecology of the area is limited.  
 
However, potential impacts on terrestrial species could exist through disturbance from 
increased noise and traffic generated during the construction and operation phase of the 
scheme. 
 

4.5 Landscape and Seascape Visual Impact 

Construction phase 
During construction the presence of construction machinery and materials is likely to 
create significant land and seascape effects during day time.  In addition the 
construction will increase night illumination in the Vizhinjam area.  
 
Operational phase  
The existing landscape and seascape in the area is affected by the presence of the 
villages and town and the fishing harbour together with small resorts in the vicinity of the 
proposed port area.  There are also coast defence works to protect the beach from 
erosion.  These features mostly blend into the natural environment and give a traditional 
ambience to the area.  The presence of a port will change the landscape/seascape to a 
more industrialized look within the localised area.  The landscape/seascape impacts are 
expected to be relatively localized due to the presence of the promontories either side of 
the port area to the north of the fishing harbour and to the south of the proposed port 
area.  Within the localized area however there will be a relatively significant change.  
There will however be landscaping in the port area to try to reduce the scale of impact 
by using local materials where possible.    
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There is potential for a high number of vessel movements on a regular basis to and from 
the port which will have an impact on the seascape of the area.  As the area surrounding 
the port is of high tourism value and due to the location of local settlements this will be 
an important area to assess.  The number and type of vessels will be considered 
together with the navigation channels to be used in order to assess the impact. 
 

4.6 Commercial Fisheries  

Construction phase 
The construction may have indirect impacts on commercial fish stocks from the 
suspension of fine material (water quality and smothering effects) or through noise and 
vibration disturbance from construction activities. In addition, there by be some 
restriction to navigation of fishing boats as vessels transport material to site. 
 
Operational phase  
The fishermen in the Vizhinjam area engage in deep sea fishing. The project will 
improve infrastructure in the area like rail, road connectivity which in turn may open 
additional markets and avenues of livelihood for the fishing community.  
 
However, there is serious concern in the fishing community that there will be a restriction 
on their fishing industry due to the port and vessel activities and that there could be 
knock on effects from the port (e.g. through pollution) which may reduce/affect the fish 
catch (Please refer to the minutes in Annexure 1 for more details on the consultations 
with the fishing community). In addition, the planned breakwater would extend to cover 8 
villages along the coast.  The presence of this breakwater may restrict access of 
fishermen to their fishing grounds and also affect the fishermen’s use of the shore (for 
netting and boat storage) in this region. 
 
The northern side of the breakwater of the port area will separate and isolate the port 
activities from the existing Vizhinjam fishing harbor. The breakwater is likely to enhance 
tranquil conditions inside the fishery harbor that will ease berthing of fishing vessels. 
However, there may also be some changes in local current and sediment patterns, 
which may affect sedimentation of the access channel to the fishing harbour. 
 
The increase in shipping may have indirect impacts on commercial fish stocks through 
noise and vibration disturbance, although his is not expected to be significant given the 
existing level of fishing vessel activity in the area. 
 
Given the heavy dependence on fishing in the local communities, the effects of the port 
on the fish resource and fishing activity is important to assess and mitigate/compensate 
effectively. 
 

4.7 Socio-Economics 

Construction and operational phase  
 
The large size of the scheme and nature the increased work load (associated with the 
construction) means that effects on the socio-economics of the area could be significant.  
For any development of this nature there are potential impacts arising from: 
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• Direct short term employment benefit during construction; 
• Direct long term employment benefit during operation; 
• Disturbance to tourism activity; 
• Temporary effect on hotels, restaurants etc due to presence of contractors; and 
• Disturbance to commercial fishing operations (see Section 4.6).  

Port construction would require a large work force which may come from outside Kerala.  
A separate workers camp should be planned to house the work force with adequate 
amenities and infrastructure facilities. This could create social safety related issues in 
the area (e.g. increased crime).  Large migratory worker population may also have 
health associated impacts on the local population.   
 
In terms of tourism, the direct impacts (visual) of port construction and operation would 
affect approximately 3 resorts located on the land behind the proposed port.  The direct 
effects would not impact the nearest resorts at Kovalam beach, as they are separated 
by small hillock.  However, the movement of large vessels offshore and effects of 
lighting and noise may affect the ambience of the area.  
 
There is possibility of having passenger terminal for cruise liners in the proposed port. 
This will increase tourism in the area which may benefit the local economy.  
 
As the proposed works are restricted to the marine environment, they should not cause 
the removal of any cultural, heritage or religious structures.  
 

4.8 Cumulative impacts  

There may be potential for impacts on the marine environment in combination with other 
projects. However during consultation no other planned projects of significant size were 
identified within the project study area.  The main activity with potential for in-
combination effects is likely to be the intense fishing activity in the region. The combined 
effects of our project and fishing, along with the effects of any other local projects 
identified during the course of the ESIA will be assessed. 
 
L&T Ramboll are investigating the impacts of the road and rail infrastructure through as 
separate assessment, and the cumulative effects of both aspects will be considered.  
There is liason between Royal Haskoning and L&T Ramboll, facilitated by the IFC, 
which ensures information is transferred to enable the assessment of the cumulative 
effect of the project.  
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5 SCOPE OF WORKS FOR ESIA 

5.1 Legislative Requirement 

The ESIA report will be prepared in compliance with the EIA notification dated 
September 14, 2006 and its amendments and IFC requirements as defined in the IFC 
Performance Standard. It will be based on a minimum of three seasons’ data and actual 
field measurements and appropriate modelling studies. The ESIA study will include 
detailed characterization of the existing status of the all components of the environment 
within the study area, identification of the potential environmental and social impacts of 
the project and formulation of an effective Environmental and Social Management Plan 
(ESMP) to prevent, control & mitigate the adverse environmental impacts. 
 
National Legislation : As per the EIA notification of September 14, 2006 of Ministry of 
Environment and Forests (MOEF), government of India (GOI) a greenfiled port of this 
magnitude will be categorized as Category A and will require  environmental clearance 
from MOEF, GOI.  
 
IFC standards   :  As per the IFC’s environmental policy all the developmental of this 
magnitude require preparation of full fledged ESIA to incorporate environmental 
concerns in the project design and implementation.  
 
The scope of this ESIA will cover all three phases of the port i.e. impacts on account of 
the port at full build out. 
 

5.2 Environmental and Social Assessment Process 

This Environmental Scoping Report presents the results of an initial investigation into 
the potential environmental implications of the marine works for the proposed port 
development at Vizhinjam.  The next steps in the process that will be followed are 
shown below in Table 5.1. 
 
Table 5.1 Overview of the ESIA process 

Stage Task Aim/Objective Work / Output (Examples) 

 Scoping Study Identify potential issues and gaps in data Scoping Report 

Primary Data Collection To identify the 

baseline/ambient/background/ existing 

environment including a social baseline 

 

Background/baseline data 

including existing literature and 

specialist studies 

Specialist Studies To further investigate those environmental 

parameters which may be subject to 

potentially significant effects 

 

Specialist reports (e.g. 

hydrodynamic study) 
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Impact Assessment To evaluate the baseline environment in 

terms of sensitivity 

 

To evaluate and predict the impact (i.e. 

magnitude) upon the baseline 

 

To assess the resultant effects of the above 

impacts (i.e. determine significance) 

 

Series of significant adverse and 

beneficial impacts 

Mitigation and 

Monitoring  Measures 

To identify appropriate and practicable 

mitigation measures and enhancement 

measures 

 

To determine the requirement for monitoring 

The provision of solutions to 

adverse impacts (e.g. sensitive 

scheduling to avoid noise 

impacts) 

 

Feedback into the design 

process, as applicable 

Environmental and 

Social Statement 

Production of the ES in accordance with 

EIA Guidance 

 

ES 

 
The ESIA will cover a number of environmental characteristics including those listed 
below: 
• Hydrodynamics and sediment processes 
• Water and sediment quality (which could include ground water if needed) 
• Marine Ecology (including benthic invertebrates, fish, flora, marine mammals and 

reptiles) 
• Terrestrial ecology (if terrestrial areas to be affected) 
• Fisheries 
• Local Community (to include noise, landscape and lighting)  
• Archaeology and heritage 
• Navigation 
• Tourism 
• Recreation Services 
 
The assessment process will determine the significance of the impact based on an 
investigation into the status of the existing environment and determination of the 
methods to be used for construction and the operational activities and the sensitivity of 
each parameter to the works proposed.  Mitigation measures will be recommended 
where possible to reduce the scale of impact and a residual impact will be determined 
based on  the information available,  Monitoring measures will be recommended to 
record the actual impacts and the success of mitigation where applied.  The assessment 
of significance will be based on a number of categories as shown below: 
 
Communication and Consultation 
Stakeholder engagement is an essential part of the whole ESIA process.  
Communication is a vital tool in the successful development of any such project and will 
help to inform the requirement for, and focus of, specialist surveys, the assessment of 
impacts and the development of mitigation measures.  Without a comprehensive 
approach towards consultation, it is not possible to effectively incorporate information 
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and views which are important for a thorough consideration of the potential impacts of 
the proposed port development.  Communication and consultation will be flexible in 
order to allow engagement with stakeholders as and when key issues arise, and would 
be an integral part of the ESIA exercise.   
 
The aim of any consultation is to inform all relevant consultees of the proposed scheme, 
to identify available information, and to identify consultee’s issues and concerns. 
Statutory consultees  included : 
 
• Directorate of Fisheries; 
• Directorate of Tourism; 
• Member Secretary Kerala Pollution Control Board  
• Deputy Director of Ports 
• Chief Conservator of Forests (Biodiversity cell) 
• Scientist, Central marine Fisheries Research Institute, Vizhinjam Centre  
• Kerala State Council for Science , Technology and Environment 
• Centre for Earth Sciences and Studies  
 
As part of any required ESIA and the continuing consultation process, the following 
organizations would also be contacted together with other organizations that may be 
identified throughout the ESIA process: 
• Kutumbshree  
• Kottappuram Group 
• Trivendrum Social Service Society 
• Janapaksham  
• Local fishermen 
• Vizhinjam village council ( gram panchayat)  
 
As part of the environmental scoping stage, consultation with above individuals/ 
organizations were  undertaken; this was in the form of meetings during June 2 to June 
7,  2010.  Consultee responses are summarised in Table 5.2.  Future consultation will 
build on this and will be continued through all phases of the scheme. 
 
Table 5.2 Initial Consultation Responses 

Environmental Parameter Response 

Consents VISL will obtain required consents from the Kerala Pollution Control Board  

Sediment Contamination  This will be studied in during the ESIA.  

Water Quality Limited water quality data available. This will studied in detail  during ESIA 

Benthic Ecology Limited benthic data available. This will be studied in detail in ESIA 

Fisheries The local population is dependent on fisheries. There are concerns about 

reduction in fisheries due to port development.  This issue will be 

adequately addressed during the ESIA  

Birds No migratory or endangered bird species reported in the study area 

Rehabilitation and Resettlement  People desire to have adequate comepensation for loss of land or livelihood 

due to port development. GOK will provide appropriate package for the 

rehabilitated population.  

 



 
  
 
 
 
 
 

9v7976/R00001/CBR/Rott                                                                                          ESIA Vizhinjam Port 

August 2010                                                        - 38 -                                                                     Final Report 

 

As part of the ESIA, for ongoing engagement with affected communities, a community 
engagement plan will be developed including: (a) an information disclosure and 
community consultation plan; and (b) a community grievance redress procedure.  

 
Terms OF Reference for ESIA Study 
Major priority issues which require detailed study during ESIA are presented below: 
I. Impact on air quality 
• Ambient air quality status around and port. 
• Detailed emission inventory, including fugitive emissions. 
• Evaluation of existing/ proposed pollution control measures. 
• Delineation of air quality management plan. 
 
II. Impact on air quality sensitive receptors 
• Detailed inventory of sensitive receptors in and around port area.  
• Delineation of impact zone based on meteorological data  
• Delineation of measures to minimize impacts on air quality sensitive receptors  
 
III. Impact on noise environment 
• Assessment of baseline noise levels in port and surrounding areas. 
• Identification of sources of noise generation. 
• Prediction of increased noise levels due to port operations. 
• Delineation of noise management plan. 

  
IV. Impact on water resources/ drainage 
• Detailed study of hydrogeological features and aquifer characteristics at port. 
• Estimation of possible rise in demand for water for various activities at port. 
• Impact on ground water table and assessment of saline water intrusion due to 

dredging in port area.  
• Identification of wastewater generation sources and quantification of pollution loads. 
• Study of impact on drainage pattern near port area due to port construction and 

construction of boundary wall. 
• Evaluation of proposed pollution control measures and study of potential impact on 

receiving water quality. 
• Delineation of Water Environment Management Plan 
 
V. Impact on marine environment   
• Assess baseline marine water and sediment quality and study the impacts of port 

construction or marine water and sediment quality.  
• Study the impact of the port on marine physical processes including siltation and 

erosion processes.  We propose this to be done in a two phased approach: 
o Initial desk based study by coastal process expert using existing data; 
o If the desk based study indicates that there may be significant impacts 

on coastal processes, then a specialist mathematical model would be 
commissioned to predict the impacts. 

• Ecological studies to quantify primary productivity, density and frequency of species 
(including commercial fish species), species diversity, food chain relationships and 
bioaccumulation. Consideration of any marine breeding/spawning, feeding 
habitats/areas. 
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• Ecological risk assessment studies on potential receptors and quantification of 
impacts including but not limited to impacts from dredging, underwater noise, 
increased vessel movement, changes in hydrodynamics and changes to water or 
sediment quality. 

• Study the impact of the dredging on marine ecology.  This will be done through a 
desk based study, however if the desk based study indicates that there may be 
significant impacts on marine ecology from the dredging sediment plume, then a 
desk based study or specialist mathematical model would be commissioned to 
predict the spread of the plume (level of study would be commensurate with the 
significance of the predicted impact). 

• Delineation of Marine Environment Management Plan 
 
VI  Impact on land environment 
• Study of possible changes in land use pattern near port due to port expansion 

activities.  
• Study of land degradation, soil erosion, natural drainage network and delineation of 

soil conservation measures to minimize the impacts.  
• Suggestion of solid and hazardous waste management plan. 
• Delineation of Land Environment Management Plan. 
  
VII. Impact on terrestrial environment (Forests, Vegetation, Wild life & habitat) 
• Walkover study to identify key plant and animal animals in the study area. 
• Identification of suitable native tree species for afforestation near port area. 
• Collection of detailed data to assess the impact of port operations on terrestrial 

ecology  
 
VIII. Impact on socio-economic profile and human use values. 
• Suggestion of guidelines for location of labour camps. 
• Identification of archaeological, religious, places of importance that need to be 

avoided during port development.  
• Impact on tourism 
• Impact of port on local demography, employment pattern and livelihoods 
• Impact on aesthetics 
• Health and safety impacts due influx of labours for port construction  and operation 
• Study of statutory compliance requirement for labour  
• Occupational health and safety during construction and operation 
• Community health and safety during construction and operation  
 
IX. Risk analysis 
• Preparation of a framework for recommendations for the completion of a disaster 

management plan (both offsite and onsite) for the port area, implementation of 
mitigation measures and recommendations for monitoring. 

 
X. Cumulative Impact Assessment  
• Assessment of cumulative impacts  of  known projects in the area that could have a 

cumulative effect on port project 
 
• Information on impacts arising from relevant plans and projects would be collated 

through literature searches and from consultations with organisations holding such 
information.  It is anticipated that Environmental Statements from other 
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developments within the area would form an important resource for the cumulative 
impact assessment. The factors underlying the assessment of cumulative and in-
combination effects include:  

 
− The environmental impacts of proposed activities on the marine environment; 
− The geographical boundaries of the environmental effects of activities within 

each project; 
− Indirect effects of a project on another project or resource; 
− The temporal characteristics of projects; and 
− The thresholds of sensitivity of the existing environment. 

 
• The assessment would cover potential impacts of proposals, plans and projects in 

various sectors, not limited to the activities of the proposed scheme.  The 
assessment would also include the following types of project, subject to availability 
of information: 
 
− Existing completed projects; 
− Approved but uncompleted projects; 
− Ongoing activities (e.g. discharge consents, maintenance dredging); 
− Plans or projects for which an application has been made and are under 

consideration by the consenting authorities; and  
− Plans and projects which are “reasonably foreseeable”. 
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6 SCOPE OF WORK FOR BASELINE DATA COLLECTION AND MONITORING  

6.1 Methodology for collection of data 

The various parameters to be studied under each environmental features i.e. air, noise, 
water and soil had been finalized based on Central Pollution Control Board (CPCB) 
procedures and MOEF clearance requirements acceptable to the IFC. 
 
The apparatus used to record data were as per guidelines of the relevant IS codes of 
standards. Detail methods followed during monitoring of baseline condition are 
described below: 
 

6.2 Survey requirement for Air, noise, water and soil Quality 

 The details of monitoring are given in Table 6.1 below  
 
Table-6.1: Details of Environmental Monitoring 

Environmental Feature Parameters Recorded Duration and 
Frequency Apparatus used Remarks 

1. Ambient Air Quality 
 

• Suspended Particulate 
Matter(SPM) 

• Respirable particulate 
matter(RPM) PM 10 and 
PM 2..5 

• Sulphur dioxide (SO2) 
• Oxides of nitrogen (NOX) 
• Carbon Monoxide (CO) 
 

At eight locations 
within study area. 
Sampling to be 
done at each 
location twice a 
week for  45 days 
(Gaseous sample 
8 hour duration 
and SPM /RPM 
sample 24 hour 
duration) 

High volume samples 
Mylar bags/Bladder 

SPM was estimated as per IS-5182 
(Part V) – 1975,  

 
SO2 was estimated as per IS-5182) 
Part – II) – 1969. 

 
NOX estimated as per IS-5182 (Part 
VI)-1975.  
 
CO estimated as per IS-5182 (Part X)-
1975 
Lead estimated as per IS: 12074. 

 
2. Noise 
 

a) Max Noise Level (L max) 
b) Min noise level (Lmin) 
c) Maximum hourly Leq 
d) Minimum hourly Leq 
e) Day time Leq value (6 am-

10 pm)  
f) Leq value 9 hourly (10 p.m. 

– 6 am)  

At  10 locations in 
the study area . 
Each location, noise 
monitoring should 
be  conducted 
continuously over a 
period of twenty four 
hours at uniform 
time intervals of 1 
hour  
In each hourly time 
interval Leq 
values at uniform 
time interval of 30 
seconds 

Noise level meter The following criteria adopted for 
measuring noise level: 
Measurement of “A weighted” 
sound level continuously using 
noise level meter at one minute 
interval for one day in each survey 
locations as per the CPCB 
approved method IS: 4954.  
 

3. Water 
 

Surface Water Quality at eight 
locations for following 
parameters 
1 pH value 
2 Conductivity 
3 Turbidity 
4 Total dissolved solid (TDS) 
5 Total Suspended Solid  

(TSS) 
6 Dissolved Oxygen (DO) 
7 BOD (27oC, 3 days) 
8 COD 
9 Chloride as Cl 

10 Sulphate as SO4 
11 Potassium 
12 Nitrate 
13 Phosphate 
14 Fluoride 

One time for each 
season  

Relevant apparatus 
used as per codes 

From each water sampling station 
grab samples shall be  collected and 
transported to laboratory for physico-
chemical analysis.  

 
Parameters like pH, temperature and 
dissolved oxygen will be  measured in-
situ. 

 
Analysis of the samples was carried 
out as per the standard methods for 
examination of water and wastewater 
published by APHA et.al. and 
relevant IS codes   (IS:2488 :Part I to 
V) 
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Environmental Feature Parameters Recorded Duration and 
Frequency Apparatus used Remarks 

15 Cadmium 
16   Chromium as Cr 
17   Selenium 
18   Iron as Fe 
19   Zinc 
20   Boron 
21   Mercury 
22 Lead as Pb 
23 Arsenic  
24 Total Hardness as CaCO3 
25 Total Alkalinity 
26 Calcium 
27 Magnesium 
28 Sodium 
29 Oils and grease 
30 Free ammonia 
31 Cyanide 
32 Phenol 
33 Sodium Absorption ratio 

 Ground water Quality at  eight 
locations  
1. Specific conductivity 
2. pH value 
3. Conductivity 
4. Turbidity 
5. Total Dissolved solid (TDS) 
6. Total Suspended Solid  

(TSS)  
7. Total  Hardness as CaCO3 
8. Total  Alkalinity 
9. Calcium 
10. Magnesium 
11. Sodium 
12. Chloride as Cl 
13. Sulphate as SO4 
14. Potassium 
15. Nitrate 
16. Phosphate 
17. Fluoride 
18. Cadmium 
19.   Chromium as Cr 
20.   Selenium 
21.   Iron as Fe 
22.   Zinc 
23.   Boron 
24.   Mercury 
25. Lead as Pb 
26. Arsenic  
27. Cyanide 
28. Phenol 
29. Sodium Absorption ratio 
30. Total coliform (MPN/100 

ml) 
31. Faecal coliform  
       (MPN/100 ml) 

 One time in each 
season  

Relevant apparatus 
used as per codes 

Grab samples shall be  collected from 
hand pumps present on the adjacent 
to the existing as well as 
Proposed  road alignment  

4. Soil 
 

Ten soil samples in the study 
area  
1. Texture 
2. Grain size distribution  

a) Sand (%) 
b) Silt (%) 
c) Clay (%) 

3.    pH 910% w/v slurry) 
4. Conductivity 
5. Organic 
6. Nitrogen 
7. Phosphate 
8. Sodium 
9. Potassium 
10. Lead  

One time in each 
season  

Analysis done in 
Atomic Absorption 
Spectrophoto-meter 
(AAS) 
 

 Sampling and analysis was 
conducted as per standard methods 
and procedures prescribed in IS:2720 
and ASTM 
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6.3 Ecology, Land Use and Social Surveys 

Terrestrial  Ecology 
Ecological survey for Vzhinjam Port to be conducted during three different seasons – 
Pre-Monsoon Season, Monsoon & Winter Season. The study area within 10 km radii 
should be divided into different influence zones on the basis of two quadrants and 
sectioning such an area with one perpendicular diameter running along the coast in 
North-west to South-east direction and further dividing the terrestrial half into two 
quadrants. Further, suitable sites within the survey area should be identified in order to 
represent the ranges of ecosystem and landuse types.  
 
A nested quadrate technique to be used for sampling the vegetation. The size and 
number of quadrates needed to be determined using the species area curve and the 
running mean method. A quadrat of approximately 20 m x 20 m should be marked. The 
number of species of trees, shrubs and large climbers, as well as the number of 
individuals of each species, falling within the area  should be noted. A quadrat of 
approximately 5 m x 5 m shall be marked around the centre of this larger quadrat. The 
number of species of herbs, both grasses and forbs, as well as the number of individuals 
of each species, falling within this area should be noted. Smaller quadrats of 1m x 1 m, 
for the more prolifically growing larger herbs, and 10 cm x 10 cm, for prolifically growing 
minute herbs, should be employed when required.   
 
At each site, faunal diversity should be studied through direct evidence, in the form of 
visual sightings, and indirect evidence such as calls, nests, burrows, droppings, scats, 
moults, tracks, etc. 
 
Marine Ecology 
Data from fish landing centres about monthly fish landings and variety of fishes available 
in the region.  
 
To determine the magnitude and significance of impacts on benthic communities, the 
nature of existing communities needs to be characterised.  Given the amount of 
available information on the ecology at the study site, it is considered that the baseline 
characteristics of the site would need to be further defined by field investigations. It is 
proposed to undertake survey work, using grabs, to describe the existing benthic (i.e. 
seabed) communities of the area that could be affected by the proposed project (6-10 
sites).   
 
Land Use / Land Cover Mapping   
Prepare Landuse/Land cover  (LULC) maps of the 10 km radius study area with 
reference to the proposed port site using latest satellite imageries.  
• LISS III sensor  
• Resolution of the imagery   : 23.5m 
• Map scale: 1:50,000 
 
It should at least cover classifications like built up area, agriculture land, fallow land, 
forest cover, water bodies etc.  The accuracy of the interpretation of the satellite imagery 
to be enhanced using reference data from ground truthing.  
 
Social Survey 
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In order to perform the socio economic studies, on-site socio-economic survey shall be 
carried out covering socio-economic profile of the region. The following aspect shall be 
covered in the socio-economic surveys 
 
• Demographic profile with social categories, number of households/families, type of 

housing, health and educational profile, migration patterns, if any 
• Land ownership and operational holding 
• Employment profile 
• Income profile with sources of income 
• Expenditure/consumption profile including dependence on existing natural and/or 

common property resources 
• Other economic activities prevailing in the region including fish catch data;  
• Availability of social infrastructure 
• Impact on fishing  
 
The socioeconomic surveys will cover villages and towns that fall within the study area, 
these will be defined clearly at the outset of the survey design. The survey will focus on 
fishing community in the coastal area.  
 
Secondary Data  
Before start of the on-site socio-economic survey, available secondary information from 
various government agencies shall be collected. This will consists of data from census 
department related to population, gender ratio, literacy rate, economic status, religious 
status, age groups , occupation pattern etc 
 
Sample Design 
The onsite socio economic survey will  be carried out based on predesigned 
questionnaire. This questionnaire will be prepared using the available secondary data 
and project information.  It is proposed that  survey of 100 %  displaced  population and 
10 – 15 % of population in affected area will be carried out.  
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7 APPROACH & METHODOLOGY 

7.1 Methodology 

This chapter presents the methodology adopted for the ESIA preparation for the South 
India Port PPP Project for the mainstreaming of the environmental considerations in this 
project. 
 

7.2 Environmental AND SOCIAL Impact Assessment 

7.2.1 Scoping 

The Terms of Reference of the ESIA study have been prepared based on this scoping 
document. This TOR will then be approved by the Ministry of Environment and Forests. 
The important potential issues that are identified are landscape/seascape (tourism), 
marine ecosystem, impact on local fishing community and the impact on Vizhinjam 
fishing harbour.    
 

7.2.2 Assembly and Analysis of Data 

The primary data from baseline surveys and secondary data collected will be analysed 
using appropriate techniques/softwares. Supplementary information will be collected 
from Survey of India toposheets, census handbooks and other government publications 
as well as reports prepared for other projects in Kerala. Standard statistical techniques 
will be used for analysis of the socio-economic data. Qualitative analysis will be done for 
more descriptive data. 
 
Secondary data collection will involve identifying and collecting existing published 
materials and documents data, maps, reports etc. All possible efforts will be made to 
acquire such data and authenticate them before using them for the impact assessment 
at a later stage in the study.  The specific sources of information include: 
• Indian Meteorological Department for the collection of meteorological data 
• Environmental Information System (ENVIS) under Ministry of Environment and 

Forests for environmental data 
• Soil department for the collection of data on soil type, textural characteristics, 

permeability etc. 
• Geology department for the collection of data on geological conditions, folds, faults 

etc 
• Land use map /master plan of the area to assess the land use pattern  
• Ground water department for collection of data on ground water characteristics 
• Census department for the collection of data on demography and other socio-

economic details. 
• Botanical and Zoological Survey of India offices for the collection of data on 

biological environment and endangered species, etc. 
• State Pollution Control Board for collection of data on regulatory requirements 
• State Forest Department for collection of forest related data 
• Archaeological Survey of India for collection of archaeological data  
• Central Marine Fisheries Institute for data on marine flora and fauna 
• Director of Tourism for data on tourist locations near the port area  
• Centre for Earth Sciences 
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7.2.3 Baseline Data Collection 

The baseline data for different environmental components like air, noise, water, 
terrestrial flora and fauna, marine flora and fauna, land use pattern, and socio-economic 
environment will be collected by employing an independent specialised agency.  The 
baseline data will be collected for three seasons namely post monsoon, winter and 
summer. The data will be collected as per methods prescribed in MOEF and Central 
Pollution Control Board (CPCB) guidelines and as per the requirement of TOR approved 
by MOEF.  
 

7.2.4 Assessment of Alternatives 

Technical design team will do a detailed study on selection of alternatives during 
conceptual report preparation. A more formal assessment of those alternatives will be 
done as part of the environmental assessment process, including the assessment of the 
“No Action” alternative as is customarily included as  part of the formal assessment 
methodologies to ensure that it has been given proper consideration.  
 

7.2.5 Assessment of Potential Impacts 

Potential and significant impacts were identified on the basis of analytical review of 
baseline data; review of land uses and environmental factors; analytical review of the 
socio-economic conditions within the project influence area; and review of assessment 
of potential impacts as identified by previous port projects. 
 

7.2.6 Identified Mitigation and Enhancement Measures 

Positive and suitable actions will be determined, not only to avoid adverse impacts, but 
also to capitalize on opportunities and to correct environmental degradation or improve 
environmental conditions. 
 

7.2.7 Community Consultations 

Extensive consultations will be held at various stages of the project. Chapter six of the of 
the ESIA report will give details of the outcome of the public consultations held.   The 
consultations will held as per the IFC requirements. 
 

7.2.8 Preparation of the Environmental and Social Management Plans 

Environmental and Social management plan will be prepared to mitigate any adverse 
impacts arising out of the project.  Responsibilities will be assigned for the various 
actions identified to limit the adverse impacts of the project and budget allocations will 
be made for the funds required for mitigation as well as enhancement measures. The 
environmental management plans will be prepared for construction and Operation phase 
of the project. 
 

7.2.9 Environmental and Social Monitoring Plan 

A detailed plan shall be prepared to monitor the implementation of mitigating measures 
and the impacts of the proposed project during construction and operation. We will 
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define few indicators of environmental and social performance that can be monitored on 
a regular basis and also indicate the different eligible stakeholders in place to monitor 
the activities.  
 

7.2.10 Environmental and Social Budget  

The budgetary provisions for implementing various environmental and social measures 
that are recommended in ESMP will be provided.  
 
 
 
 
 

=o=o=o= 
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Annex 1 
 Minutes of Scoping Consultation Meetings 
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MINUTES OF SCOPING CONSULTATION MEETINGS 

 
 
Date : June 2010 
Our reference : 9V797602/C00001/904079/Rott 
Subject : South India Port Scoping Consultations 
 
Introduction 
The below text described the key points arising from the consultation meetings 
undertaken by the ESIA Consultants (Royal Haskoning and their partner Asian 
Consulting Engineers) as part of the Scoping Study for the South India Port Project, in 
June 2010. 
 
The purpose of the meetings was to introduce the project to the stakeholders and to 
understand their thoughts (negative and positive) on the project and to identify any data 
which is already available and which could be used to inform the ESIA study. 
 
At each of the meetings members from VISL were available for translation into the local 
language, where required.  
 
Photos of the meetings have been included where possible; however for a number of 
meetings photos could not be taken for official reasons. 
 
Meeting 1 

Kudumbashree Unit, Vizhinjam  
2nd June 2010 2pm, Vizhinjam  
Approximate number of attendees : 175  
 
This group is a government organised NGO.  It is made up of women from the local 
fishing community. 
 
Introductions were made and the project and purpose of the meeting was explained to 
the attendees.  Then the floor was made open to questions and comments from the 
group.  Their main concern relates to the land side developments and whether or not 
these women and their families will be evicted as a result of the project.  However, it was 
explained that these houses nearby would not be in the path of the land side works and 
that we needed to focus on the marine works at this point (the landward works being 
covered by another consultancy). 
 
Potential impacts: 
The following points were made relating to the marine works aspect: 
• The group are concerned about the large vessels affecting safe navigation of the 

small fishing vessels. 
• They stated that the offshore shipping channel (approx 10nm from shore) already 

affects their activity.  They set nets which are damaged or lost if the vessels run 
through them. 

• The group queried whether the shipping activity could affect fish spawning.  There is 
a government closure on trawling for 45 days during the monsoon to protect 
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spawning fish.  They wanted to know whether the shipping could therefore also 
affect the fish. 

• Issue was raised  about access to the fishing harbour during construction and 
operation, and it was explained to them that access would be maintained. 

• The issue of underwater sound effects on the fish and spawning fish was raised.  
They wanted assurance that there would be no negative effects. 

• Access to the local beach was seen as a potential problem, however it was 
explained that this should be maintained with the current designs. 

• The group was also concerned that once the port was developed, it may increase 
crime in the area.  They were concerned for the safety of women and potential or 
increases in illegal activities such as prostitution. 

• Despite the concerns raised, the group is accepting  the port development as long 
as it does not bring harm to their community. 

• They also believe there may be positive effects of the port development through 
increases in local employment opportunities.  

 
Information on current activity: 
 
• 1km away to the south the people (nearby the planned road access) collect shells; 

however no one in this group takes part in that activity. 
• Many use long nets from shore (which extend approx ½ km offshore). 
• All are heavily dependant on fishing or income. 
• In addition to the large nets and trawling, some people involved in hook and line 

fishing and fishing with small nets.  Some individuals are entirely reliant on hook and 
line fishing. 

 
Plate 1. Introduction to the meeting Plate 2. Consultants with the group’s 

President 

  
 
Meeting 2  
 
Kottappuram Group, Vizhinjam 
2nd June 2010 4pm, Vizhinjam  
Approximate number of attendees : 35 
 
Introductions were made and the project and purpose of the meeting was explained to 
the attendees.   
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Potential impacts: 
There were mixed opinions on the project, some negative and some positive: 
 

• They were concerned whether the fishing harbour would still exist (it was 
explained that it would) 

• There was concern about the effects of the large ships on the fish and also on 
their set nets, need a method to know where the ships will go. 

• This group of women are likely to have some members who would be affected 
by the land acquisition or the railway and they were concerned about the 
distance they would be moved.   

• The group said they need the port to provide employment; they would like it to 
work with the community rather than separately.  They see the economic 
benefits and opportunities for work for the younger generation. 

• There was concern for future expansion plans and the fact that once the port 
was here it would expand.  They were also concerned about additional 
resettlement requirements of road or rail access needed to be expanded in the 
future. 

• The group wanted to be visited again as they would like to discuss their thoughts 
within the group for a while and return with some additional questions. 

 
Information on current activity: 
 
Mix of fishing activities in this group – some trawling, netting and hooking in deep sea.  
Some of the hooking fishermen spend 3 days offshore and go up to 150km out. 
Trawling activity can go on up to 50 to 75km offshore 
Not so much inshore fishing as after the last tsunami (2004), there was a huge reduction 
in the abundance of coastal fish and this has not since recovered. 
 
Plate 3. Introduction to the meeting Plate 4. Local area to the group 

  
 
 
Meeting 3   
 
NGO: Trivandrum Social Service Society, Vizhinjam Unit (Contact: Fr. Sabas) 
2nd June 2010 6pm, Vizhinjam  
Approximate number of attendees : 7  
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Introductions were made and the project and purpose of the meeting was explained to 
the attendees.  
 

• The social service group looks after the welfare of the fisher folk.  They are not 
against the development but want to ensure if will not negatively affect the life or 
income of the fishing community.   

• They hope that the port will include local people and provide employment.  The 
port should contribute to the community, not just take away. 

• They are concerned about the effect o the breakwater on coastal morphology. 
They state this needs to be properly investigated as at a number of sites nearby 
(13 and 25km to the north) there had been problems with erosion an 
accumulation near breakwaters.  They also think the existing fishing  harbour 
may have contributed to erosion further north, but they do not have any data to 
support this.   

• Most of the fishermen nearby are traditional fishermen and they need the shore 
for fishing and to store their boats (except in monsoon when boats are anchored 
in the harbour). There is concern that the port would affect this and as these 
people do not know any other job than fishing, this could cause social problems. 

• There is concern that the large vessels entering and exiting the port would block 
access to the sea from those villages just south of the port (e.g. Adimalathura 
and Pullupila). 

• They expect there are 8 villages which would be directly affected by the port 
along the coast. 

 
 
Meeting 4 
 
Sri. Hari Achutha Warrier, Deputy Director of Ports 
3rd June 2010, 10.30am Directorate of Ports, Thiruvananthapuram 
 
Sri. Hari Achutha Warrier stated one of his concerns was the potential for accumulation 
and erosion of sediments as a result of the new breakwaters.  He stated that at other 
ports nearby sand had accumulated on the southern side of the breakwater with  erosion 
effect to the north. 
 
He stated that many of the local beaches are protected with sea defences, but 
wondered what could happen if the pressure worsens, e.g. through combination of 
erosion caused by breakwater and climate change effects. 
 
He pointed out that due to the existing sea defences there is no balance of sediment 
movement, as there is no natural erosion able to feed the system. 
 
He said the port should not affect the activities of the fishing community, either through 
access or sedimentation issues at the harbour. To the north at Njeungu (Anjengu ?), the 
fishing harbour has become filled with sediment. 
 
Water pollution is a concern – rules and regulations of MERPOL need to be enforced. 
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Need to account for environment when selecting materials for the breakwater and 
reclamation.  It may be possible to re-use sediment for reclamation from other areas to 
be dredged. He does not expect that the port is a particularly ecologically sensitive area. 
 
There is a Kerala Port Manual (for operational procedures), but it dates from 1975 and 
needs updating. This manual is applicable for the government owned /operated ports in 
Kerala.  
 
Meeting 5 
 
Er . P. Molikutty, Member Secretary, Kerala State Pollution Control Board 
3rd June 2010, 11.30am Kerala State Pollution Control Board Offices, 
Thiruvananthapuram 
 
Er . P. Molikutty described the need to follow the required ESIA procedures. Other 
points made were: 
 

• No water quality data available for the project area 
• No knowledge of sewage discharges on coast – do not know this information 
 
• Within the fisheries harbour, the harbour dept may know information on 

discharges. 
• There are water standards available, and the standard ones would apply 
• There is a standard percentage required to spend on CSR, but unsure of exact 

figure. 
• She did not expect there to be much pollution currently round the project site 

(water) 
• VISL could obtain spatial planning report from the board. 
• She desired that VISL should renew their application for “Consent to Establish” 

by paying statutory fees  
 
Meeting 6 
 
Dr B.S. Corrie IFS Chief Conservator of Forests (Bio-Diversity Cell) 
3rd June 2010, 12.45pm, Thiruvananthapuram 
 
Dr B.S. Corrie made the following points during the meeting: 
 

• He believes that local staff should be involved in the ESIA process where 
possible 

• He said the CMFRI would be a good contact point for marine data 
• His department do not cover fish although he thought they may have some 

studies on turtles (He will provide these if available) 
• The project area supports a strong fishing community, and the fishermen 

sometimes catch turtles in their nets. 
• There are no protected areas within the project area. 
• The key legislations relating to his interests and the project are the Wildlife 

Protection Act and the Biological Diversity Act (although the latter is more on 
commercial utilisation).  
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• He understands there is a record of dolphin strandings but need to contact 
CMFRI for information. 

 
Meeting 7 
 
Sri.M. Sivasankar, Director of Tourism 
3rd June 2010, 3.00pm, Thiruvananthapuram 
 
Sri.M. Sivasankar was not very aware of the project, but following a short description by 
VISL, he made the following comments: 
 

• There is intense tourism in Kovalam area. Kovalam is an international tourist 
area with up to 10,000 tourist arriving by charter plan for holidays of an average 
15-21 days. 

• The quiet season is mid May to mid October (during monsoon as the waves are 
rough).  The peak season is early October to mid March, where people enjoy 
swimming, esp. in the shallow waters of Kovalam Beach. 

• There is an artificial reef at Kovalam (near lighthouse) and although it may 
provide some opportunities for surfers, the primary purpose is sea defence. 

• There is no recreational scuba diving in the area and sailing is not prevalent. 
• In Kerala tourism has grown due to local entrepreneurs rather than large chain 

hotels.  The resorts/home-stays tend to be home grown, small to medium 
enterprises. 

• He does not know how many would be affected in the area. He said he thinks 
effects would be limited to those resorts which were directly displaced by the 
development, and he hoped it as not a large number. VISL informed him there 
would be 3 small resorts directly affected. 

• He thought the large ships may have some visual affect on the areas attraction 
as a tourist destination.  Tourism in the area is due to its pristine natures and the 
presence of large vessels changes this.  He is concerned this may put off some 
tourists from visiting. 

• There is no official tourism zone or spatial planning for the area.   
 
 
• His department’s primary focus is to assist in the marketing of resorts etc (beach 

and backwaters). 
 
• He does not believe cruise vessels would add significantly to the local economy 

as they take few excursions and primary income comes from people actually 
staying and spending in area. 

 
Meeting 8 
 
Assistants of Sri. Sheik Pareeth, IAS. Department of Fisheries 
3rd June 2010, 4.00pm, Thiruvananthapuram 
 
The Director was unable to attend due to an emergency meeting and therefore we 
rescheduled the meeting for the next available time.  However, the opportunity was 
taken to talk with the Assistants to the Director.  They made the following points: 
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• There are very few inshore (coastal) fish – they are low in numbers. 
• They hold mostly information on fish landings, and they kindly provided some 

reports to the ESIA team for their information (Kerala Marine Fisheries Statistics, 
2007 and Socio-Techno Economic Survey of Fisher-folk in Kerala 2004). 

• They stated it would be useful to contact CMFRI. 
• They think there are offshore reefs 2-3km offshore. 

 
 
Meeting 9  
 
Vizhinjam Grama Panchayat Council 
4th June 2.00pm, Vizhinjam 
Approximate number of attendees : 13 ward members including President. 
 
The Vizhinjam Grama Panchayat Council consists of 22 members.  The meeting was 
held in a question and answer sessions.  The following queries/concerns were raised by 
the Council: 
 

• They have concerns about the affect the project may have on tourism and 
fisheries in the area. 

• They wanted the ESIA to investigate what pollution effects could occur as a 
result of the project – what types of waste reception facilities will the port have to 
deal with ships wastes. 

• Regarding pollution, the wise man explained that in Dubai he thought there had 
been a change in taste in the fish as a result of the port developments there, and 
was concerned that this would occur in Vizhinjam as well.  They need 
reassurance that this will not happen. 

• In general people are anxious about the project and want to know what pollution 
effects it will have. 

• Mr Majahan from ACE explained the mandatory consultation process to the 
Council, and they were happy that this process was in place. 

• They stated it is a very heavily populated area and the effects and rehabilitation 
need to be carefully thought through. 

• The region is rich in fish resources and they want the studies to cover the effects 
on fish including spawning. 

• They also mentioned the issue of erosion to the north of breakwaters elsewhere 
in the region. 

 
The ESIA team explained that these issues will be taken into account in the production 
of the ESIA report. 
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Plate 5. Meeting 9 Plate 6. Meeting 10 

  
 
Meeting 10 
 
NGO: Janapaksham, TC-29/297, MRA-61 
4th June 2010, 4.00pm, Vizhinjam 
Approximate number of attendees : 5  
 
The NGO is lead by Elias John, and they support and campaign for the port project to go 
ahead. 
They have over 500 members ranging from fishermen to engineers and marine officers. 
They made the following comments: 
 

• They are pleased to assist the project in any way they can. 
• They understand the project area to have no littoral drift. 
• They feel the area has very god features for the port. 
• They want the port to be sustainable, so that the youth of today can enjoy more 

than at present. 
• He stated that in the past there have been bad experiences of projects where 

eviction has occurred, and it is important this is not repeated for this project, as it 
would cause social unrest. 

• They believe that proper management of the port is needed to minimise 
environmental pollution. 

• Fishermen enjoy their current freedom and this should try to be maintained. 
• The effect of transportation of rocks for the breakwater should be carefully 

assessed. 
• They do not believe that marine ecology should be a limiting factor for such an 

important project. 
• We also need to see strict environmental control of the contractor. 
• They stated there are 18,000 vessels a year in the international shipping lane 

and this should be taken advantage of. 
• There is a poor unemployment situation – strong need for improvement as there 

are too many people forced to work in terrible conditions in Dubai. 
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Meeting 11 
 
Mathipurm (Vizhinjam North ) Fishing Community (Contact: Yusuf Ghan) 
5th June 2010, 10.00am, Vizhinjam 
 

• The fishermen are concerned about losing their catch and a subsequent 
reduction in the employment. 

• If the project does not harm their job, they are happy for it to go ahead. 
• They say that there is concern for future expansion, as although maybe the 

current plans are ok, perhaps there will be expansion that will affect them more, 
but will be hard to stop because the port is already in place. 

• Their free movement in the sea should be preserved. 
 
 
Meeting 12 
 
Dr K Kokkal Principal Scientific Officer Coastal and Environment Division, Kerala 
State Council for Science, Technology and Environment. 
7th June 3pm, Thiruvananthapuram 
 

• Dr Kokkal stated that he did not have significant concerns for the project, and 
that his group have previously given clearance to the project back in 2004. 

• He provided a number of reports on the state of the environment of Kerala and 
said that they were all available for download online at www.enbies.nic.in 

• He said turtles should be protected as far as possible. 
• He mentioned that the government should have produced an ESIA for the 

artificial reef (sea defence) near the project site and that this could be acquired, 
as it may contain useful information. 

• He also suggested CES may hold useful data. 
 
 
Meeting 13 
 
Dr K.V. Thomas, Centre for Earth Science Studies, Thiruvananthapuram 
7th June 4.30pm Thiruvananthapuram 
 

• Dr Thomas stated that the ESIA must have a component to assess effects on 
coastal morphology. 

• He cannot think of any specific coastal studies which have been done in the 
project area. He believes the only studies carried out are by L&T. 

• He suggested the National Institute of Ocean Technology may have information. 
• He also provided a copy of his study on morphological changes due to coastal 

structures along the south west coast of India. 
• He thinks as the bathymetry of the area is very steep, there should be less 

sediment movement.  However there are extensive sandy beaches to the south 
and studies should investigate whether these would be affected. 

• He said the pattern of erosion to the north of breakwaters is not seen 
everywhere, it depends on the orientation of the coast, therefore just because it 
is seen north of Vizhinjam, does not mean it will be seen at the project site, as 
the shore is of a slightly different orientation, and there are many pocket 
beaches. 


