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EXECUTIVE SUMMARY 
 

Project Background. Kerala, with an estimated population of 35 million, is the second most 
rapidly urbanized state in India. Thiruvananthapuram is the capital and largest city of the state, 
while Kochi is the second largest and one of the fastest growing urban areas in India. Despite 
Keralaôs decentralized administration and governance set-up and progress on reforms, the state 
lags notably on delivery of reliable, efficient, and sustainable piped water supply to its citizens. 
This has serious implications on health and well-being of the population, especially for vulnerable 
households and during disasters triggered by natural hazards. 
 
The Kerala Water Authority is responsible for the delivery of urban and rural water and wastewater 
services across the State of Kerala. Over time Kerala Water Authority (KWA) has been developing 
the Thiruvananthapuram and Kochi water supply systems and has been installing assets which 
were designed to the standards that applied at the time and to meet the growing demands of the 
two cities. However, in more recent years the levels of service have been deteriorating. Kochi has 
been developing rapidly through natural growth and urbanisation and now extends well beyond 
the original Kochi Municipal Corporation (KMC) boundary. The water supply assets within the 
KMC area are ageing and this is adversely impacting on the delivery of water supply services to 
the KMC area. The supply of water is becoming more intermittent while the water quality is also 
diminishing. Non-revenue water is estimated to exceed 51% which is effectively doubling the 
treatment costs and reducing the water available to customers. Thiruvananthapuram, the capital 
city of Kerala, is also facing similar issues.  
 
In view of this, the government has proposed to ADB for the financing of Kerala Urban Water 
Services Improvement Project (KUWSIP) which will support water supply improvement in two 
cities of Kochi and Thiruvananthapuram through rebuilding resilient and sustainable infrastructure 
under the Rebuild Kerala Development Program (RKDP). The project will complement ongoing 
ñRebuild Kerala Initiativeò of the Government of Kerala (GOK) post flood disaster of 2018.  
 
The outputs of the KUWSIP are: 
 

¶ Output 1: Climate resilient water supply system in Kochi improved; 

¶ Output 2: Climate resilient water treatment and pumping systems in 
Thiruvananthapuram improved; 

¶ Output 3: Institutional capacity of KWA for service delivery improved. 
 
The project will compose of three subprojects / procurement packages that have civil works 
components. The civil works procurement packages are: (i) Rehabilitation and upgrade of water 
supply distribution network in Kochi, (ii) Construction of a new water treatment plant (WTP) and 
rehabilitation of WTPs and pumping stations in Kochi, and (iii) Emergency rehabilitation of WTPs 
and pumping stations in Thiruvananthapuram. In addition to the civil works procurement 
packages, the project will have an IT procurement package comprising of upgrading the billing 
system and developing and installing a GIS based maintenance management system at the KWA 
head office.  
 
This initial environmental examination (IEE) covers the subproject on rehabilitation and upgrade 
of water supply distribution network in Kochi. This subproject comes under Output 1 of KUWSIP. 
 
The subproject had single stage international competitive bidding. The bids are under evaluation 
by KWA. The work will be awarded in third quarter of 2023. This subproject will be implemented 
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over a 10-year period by way of a combined construction and operation and maintenance (O&M) 
scheme with capital works in the initial 7 years (indicative implementation period is 2023 ï 2033).  
 
Executing and Implementing Agencies. Water Resources Department, Government of Kerala 
will be the Executing Agency (EA) and the Kerala Water Authority (KWA) will be the Implementing 
Agency (IA) for this project. A project management unit (PMU) within KWA will be formed headed 
by a Project Director. The PMU will be responsible for planning, management, coordination, 
supervision and progress monitoring of the project. To ensure effective implementation of the 
environmental aspects, one full-time environmental safeguards officer who is a permanent 
employee of KWA will be assigned at PMU. The Kochi PIU will be the project implementation unit 
(PIU) responsible for the day-to-day activities of project implementation in the field and will have 
direct supervision to all contractors at project sites in Kochi City. The Kochi PIU will have one full-
time Environmental Safeguards Officer who is a permanent employee of KWA responsible for 
day-to-day monitoring of the project progress and implementation of the environmental provisions 
in the EMP in compliance with government and ADB requirements on environmental safeguards.  
 
Subproject Scope. This subproject covers the distribution system operations, maintenance and 
upgrades package in Kochi City with the following civil works components: (i) rehabilitation and 
replacement of 423.5 km of water supply pipelines made of various materials including 8.5 km of 
asbestos cement (AC) due to poor performance, (ii) replacement of 282.3 km of water supply 
pipelines made of AC material due to unacceptable social risk of asbestos, (iii) rehabilitation of 9 
booster pump stations, (iv) rehabilitation of 11 storage tanks and (v) rehabilitation and/or 
replacement of 146,685 house service connections including installation of water meters. 
 
Project Categorization. The proposed sub-project is classified as Environmental Category ñBò 
as per the ADB SPS, 2009 as no significant impacts are envisioned and accordingly this Initial 
Environmental Examination (IEE) has been prepared. This IEE is assessing the environmental 
impacts and providing mitigation and monitoring measures to ensure that there are no significant 
impacts as a result of the proposed subproject implementation. 
 
Description of the Environment. The entire area of Kochi Municipal Corporation (KMC) is the 
subproject area. It is located in Ernakulam district. Geographically, Kochi Municipal Corporation 
is located between latitudes 9°53'23.00" North and 10° 2'59.00" North and longitudes 
76°14'13.45" East and 76°20'24.15" East. The Arabian Sea lies all along the western boundary 
of the Corporation. Kochi Municipal Corporation has three major land areas separated by the 
Vembanad Lake, an estuary. They are Kochi, Willingdon Island and Ernakulam. The entire 
Municipal Corporation area is known as Kochi (Cochin) City. Much of Kochi lies at sea level, with 
a coastline of 48 km. The city has a rich network of backwaters, which have been declared as 
National Waterways by the Central Government. The Annual rainfall of Kochi Municipal 
Corporation is 3014.8 mm. Maximum temperature experienced in the city is 33°C in the month of 
April and minimum is 23°C in the month of January. The city has been placed in Seismic zone III, 
which is moderate damage risk zone. Major land use of Kochi Municipal Corporation is urban 
built-up and waterbodies are a prominent land cover.  
 
Air Quality of Kochi Municipal Corporation is good. Except particulate matter (PM10), all other 
parameters at all the locations are within the limits for 24 hrs1. The noise level monitoring results 
shows that noise levels of the city are within the limits2. The vegetation cover and associated 
fauna within the project area are very sparse and highly fragmented. Kochi Municipal Corporation 

 
1 Source: Kerala State Pollution Control Board (2018) and EIA Report for Kochi Water Metro (2018). 
2 Source: EIA Report for Kochi Water Metro (2018). 
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and adjacent areas have many mangrove patches along the banks of Vembanad estuary and 
connected canals with tidal influence. There are two ecologically sensitive areas within Kochi 
Municipal Corporation. They are Mangalavanam Bird Sanctuary, a notified protected area under 
the Wildlife (Protection) Act, 1972 and Vembanad Lake, a part of Vembanad-Kol Wetland Ramsar 
Site. No other protected areas are there within a radius of 10 km from the project area. Due to the 
presence of Arabian Sea and tidal influenced waterbodies such as Vembanad Lake and 
numerous canals, large area of Kochi Municipal Corporation (KMC) falls under CRZ. Kochi city 
has a large network of open drains, which act as major storm water receivers. According to 2011 
census, Kochi Municipal Corporation had a population of 632,997 with a sex-ratio of 1,029 
females for every 1,000 males. The Kingdom of Kochi came into existence in 1102 AD after the 
breaking up of the Kulasekhara Empire. The Jews, Syrians, Arabs, Chinese, Dutch, British and 
Portuguese seafarers followed the sea route to the Kingdom of Kochi and left their impressions 
in the town. The district is famous for its ancient temples, churches, mosques, and synagogues. 
Kochi was the first European colony in colonial India. There are various prominent historical and 
cultural places in Kochi, including two protected monuments of national importance under the 
protection of Archaeological Survey of India, ASI (Mattanchery Palace and St. Francis Church), 
and six protected monuments of local/regional importance protected by Kerala State 
Archaeological Department: Bastion Bungalow; St. Sebastian's Latin Catholic Church, 
Thoppumpady; Ariyittuvazhcha Kottaram, Mattanchery; Jewish Centre (Jewish Cemetery), 
Ernakulam; Thekkumbhagam Synagogue, Ernakulam; and Black Jewish (Kadavumbhagom) 
Synagogue, Mattanchery. There are several other heritage buildings in the city which do not have 
protected status.  
 
Potential Environmental Impacts and Mitigation Measures. The subproject is unlikely to cause 
significant adverse impacts that are irreversible, diverse or unprecedented because the project 
construction activities are so small in nature and the impacts will be mainly site specific and 
localized. Since proposed water supply pipelines, booster pumping stations and storage 
reservoirs will be rehabilitated mostly within the existing facilities, and existing road alignments 
within roads rights-of-way, no notable impacts due to location is anticipated. One ELSR site is 
located at about 220 m from an ASI monument, which falls within ASI regulated zone of 300 m. 
Some alignments of the water supply pipeline fall near the monuments. No significant adverse 
impacts envisaged. A heritage impact assessment has been undertaken by Mr. Pankaj Modi, 
Conservation Architect during 2020-2021 and necessary measures have been included in the 
EMP. Clearances from ASI and State Archaeological Department and clearance from Art and 
Heritage Commission will be obtained and all related conditions, if any, in the permits issued will 
be implemented. Project is unlikely to cause any impacts on wetland or any sensitive areas. The 
occurrence and spotting of species from the IUCN Red List near the project location is negligible 
since the project location is very far from their habitat3. No impacts envisaged on bird sanctuary 
located within the project area. CRZ clearance will be required for the activities located within the 
CRZ zone.  
 
Most of the existing water supply pipeline in Kochi City are made of old asbestos cement pipes. 
Activities such as extraction, transport, temporary storage, and final disposal and treatment of 
asbestos cement pipes, work in narrow streets, and interventions in existing asbestos cement 
pipes may have adverse impacts on workers and surrounding population. An Asbestos 
Management Plan (AMP) has been developed by Ms. Sunita Mantri, Asbestos Expert during 

 
3 As per the IBAT assessment, Garganey (Spatula querquedula), Little cormorant (Microcarbo niger), and Whiskered 

tern (Chlidonias hybrid) are the three IBA (important bird area) triggered bird species observed in Vembanad lake. 
All these are under ñleast concern (LC)ò category in IUCN red list. Lutra lutra (otter), which is in near threatened 
category as per IUCN red list is found in Mangalavanam Bid Sanctuary. 
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2020-2021. Potential impacts during construction are considered significant but temporary and 
are common impacts of construction in urban areas, and there are well developed methods to 
mitigate the same. The subproject involves pipe laying works covering entire city. These works 
will be conducted along public roads in an urban area congested with people, activities and traffic. 
Therefore, these works may have adverse, but temporary impacts arising mainly from the 
disturbance of residents, businesses and traffic due to construction work; safety risk to workers, 
public and nearby buildings due to trench excavations in the road; access impediment to houses 
and business, disposal of large quantities of construction waste etc. Trenchless method will be 
adopted for pipelines at main road crossings in traffic areas. Except laying water pipelines, all 
other construction activities will be confined to the selected sites and the interference with the 
general public and community around is minimal. In these works, the temporary negative impacts 
arise mainly from construction dust and noise, hauling of construction material, waste and 
equipment on local roads (traffic, dust, safety etc.), mining of construction material, and 
occupational health and safety (OHS) aspects. 
 
Environmental Management. An environmental management plan (EMP) has been developed 
to provide mitigation measures to reduce all negative impacts to acceptable levels, along with the 
delegation of responsibility to appropriate agency. Various design related measures are already 
included in the project design. During construction, the EMP includes mitigation measures such 
as  (i) proper planning and scheduling of water line works to minimize public inconvenience; (ii) 
measures to avoid impacts on heritage building and chance find procedures (iii) barricading, dust 
suppression and noise control measures; (iv) traffic management measures for works along the 
roads and for hauling activities; (v) occupational and community health and safety, labour welfare, 
(vi) provision of walkways and planks over trenches to ensure access will not be impeded; (vii) 
reuse of excavated materials to extent possible, (viii) spill and sediment control measures to avoid 
water and soil pollution, etc. EMP will guide the environmentally-sound construction of the 
subproject. EMP includes a monitoring program to measure the effectiveness of EMP 
implementation and include observations on- and off-site, document checks, and interviews with 
workers and beneficiaries. A copy of the updated EMP/ site environmental management plan 
(SEMP) shall be kept on-site during the construction period at all times. The EMP will be included 
in bids and contracts, and implementation shall be binding on contractors. The Environmental 
Management Plan (EMP) Budget has been estimated to be Rs.4,178,006. 
 
Consultation. Stakeholder consultation and participation was conducted during subproject 
preparation. The process of engaging stakeholders and affected people involved key informant 
interviews, random field interviews of stakeholders, two public consultation meetings, and two 
focus group discussions. A meeting was conducted with the Assistant Conservator of Forests and 
Wildlife Warden of the Sanctuary at his office at Malayattoor. Various public consultation meetings 
were conducted from 2019-2023, including with public representatives, including the Mayor of 
Kochi Corporation. Total 63 people were consulted during the consultation process. An overview 
of the proposed project was presented and after the presentation, comments were gathered from 
participants. Overall, the participants welcomed the project and offered full support for project 
implementation. 
 
Information Disclosure. The draft reports will be available for the public in the subproject 
locations which can be easily accessed by stakeholders. KWA through the PMU will submit the 
final IEE reports, new or updated IEE reports and corrective action plan prepared during project 
implementation, if any; and semi-annual environmental monitoring reports to ADB for disclosure 
on ADBôs website. 
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Grievance Redress Mechanism. A common GRM shall be set up to register grievances of the 
people regarding technical, social and environmental aspects. Also, the GRM welcomes all kinds 
of technical and safeguards-related queries, comments, suggestions and complaints from 
anyone. The Contractorôs site office will be the primary point for receiving and lodging any 
complaint. Apart from that, PMU will maintain a Central Complaint Cell at KWA headed by a 
designated Grievance Officer under Deputy Chief Engineer, KWA. Affected persons or any 
complainant will also be able to register grievances on social, environmental or other related 
issues at the PIU office. There will be three levels of grievance redressal committees as part of 
the GRM. In case of grievances that are immediate and urgent in the perception of the 
complainant, Assistant Engineer (Supervision) of Kochi PIU will direct the Project Manager of the 
Contractor to resolve the complaint and ensure that it is resolved with intimation to the 
complainant as well as to the Central Compliant Cell. If the grievance is not under the Contractorôs 
scope, but under the project, LISU (field office) will resolve this issue. If a grievance cannot be 
resolved by the Contractor alone or the LISU alone, it will be brought to the notice of the Site 
Level GRC. If Site Level GRC cannot resolve the issue within seven days, the Central GRC will 
review the grievance and act appropriately to resolve it within seven days. All the grievances that 
are not addressed at 2nd level within in seven days of receipt will be brought to the notice of the 
Apex Grievance Redressal Committee (GRC). The Apex GRC will meet twice a month and 
determine the merit of each grievance brought to the committee. The GRC will resolve the 
grievance within 15 days of receiving the complaint. The Social Safeguards Officer will provide 
feedback to the complainant. Periodic community meetings will be done with affected 
communities to help them through the process of grievance redress and this will be discussed 
with the different stakeholders during stakeholder consultation meetings. The process and 
timelines for grievance redress and contact details of the persons responsible for grievance 
redress will be shared in the stakeholder meetings. Action taken in respect of all complaints will 
be communicated to the complainant.  
 
Monitoring and Reporting. PMU will monitor the progress of EMP implementation in the different 
subproject sites. The PMU and Kochi PIU will undertake site inspections and document review to 
verify compliance with the EMP and progress toward the final outcome. The contractor will 
conduct day to day implementation of the SEMP. The contractor will submit monthly reports to 
Kochi PIU. Kochi PIU will submit monthly environmental monitoring reports to PMU. PMU will 
consolidate monthly reports from various PIUs under KUWSIP and accomplish semi-annual 
environmental monitoring report (SEMRs), which will be submitted to ADB for review and 
disclosure on ADB website. 
 
Conclusions and Recommendations. The subproject is not listed under the schedule of EIA 
Notification, 2006 and hence not requiring an EIA.  The IEE revealed that the subproject is not 
likely to have significant adverse environmental impacts that are irreversible, diverse, or 
unprecedented. Potential impacts are unlikely to affect wide areas relative to the location of the 
sites or facilities subject to physical works. The impacts are temporary and short-term and can be 
mitigated to standard levels through the incorporation or application of recommended mitigation 
measures and procedures. Based on the findings of the IEE, the classification of the subproject 
as Category B per ADB SPS, 2009 is confirmed, and no further special study or detailed EIA 
needs to be undertaken. This draft IEE has been prepared based on preliminary designs of the 
subproject. Therefore, the PMU shall update this draft IEE based on final detailed design and 
submit to ADB for clearance and disclosure. Following are the important recommendations of this 
IEE: 
 

(i) Obtain all statutory clearances (CRZ, ASI etc.,) at the earliest time possible and 
ensure conditions/provisions are incorporated in the detailed design; 
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(ii) Include this IEE in bid and contract documents; 
(iii) Update/revise this IEE based on detailed design and/or if there are unanticipated 

impacts, change in scope, alignment, or location; 
(iv) Conduct safeguards induction to the contractor after award of contract; 
(v) Ensure contractor appointed qualified environment, health and safety (EHS) 

officers prior to start of works; 
(vi) Implement asbestos management plan and heritage management measures 

during the construction phase; 
(vii) Timely disclosure of information and establishment of GRM; 
(viii) Involvement of contractors, including subcontractors, in first level GRM; 
(ix) Strictly supervise EMP implementation; 
(x) Continuous consultations with stakeholders; and 
(xi) Documentation and reporting on a regular basis as indicated in the IEE. 



 

 

I. INTRODUCTION 

A. Background  

1. Kerala, with an estimated population of 35 million, is the second most rapidly urbanized 
state in India.4 Thiruvananthapuram is the capital and largest city of the state, while Kochi is the 
second largest and one of the fastest growing urban areas in India.5 As Kerala becomes 
increasingly urban, safeguarding cities and towns through resilient spatial planning, infrastructure 
development, and service delivery is critical for the population and the economy. Despite Keralaôs 
decentralized administration and governance set-up and progress on reforms, the state has not 
yet been able to tap on the potentials of rapid urbanization, nor turned its cities into key economic 
drivers. The coverage of all urban services including access to drinking water supply in Kerala is 
below acceptable limits.6 The state lags notably on delivery of reliable, efficient, and sustainable 
piped water supply to its citizens. This has serious implications on health and well-being of the 
population, especially for vulnerable households7 and during disasters triggered by natural 
hazards. 
 
2. The Kerala Water Authority (KWA), formerly the Public Health Engineering Department, 
was established as an autonomous authority mandated to develop and regulate water supply and 
wastewater in Kerala State. Although KWA has implemented 100% metering (except for stand 
posts) and volumetric tariffs, it needs to improve on extension of service connections, service 
delivery, and revenue stream through rationalization of tariffs.8 The schemes need to be made 
cost-effective by improving operational efficiency and reducing power costs, as well as 
nonrevenue water (NRW). 
 
3. In particular, the coverage of household water service connection in Kochi and 
Thiruvananthapuram remains limited. Based on 2018 data from the KWA, about 60% of the 
population in urban areas have access to household connections and public stand posts while 
remaining population use groundwater. Furthermore, vulnerable households have lower access 
to piped water than the average household. There is a huge service delivery gap in addressing 
the sustainable development goals, which stress on quality and access of water. 
 
4. In view of this, the government has proposed to ADB for the financing of Kerala Urban 
Water Services Improvement Project (KUWSIP) to extend previous efforts of improving the water 
supply services in Kochi and Thiruvananthapuram, such as the completed ADB-funded Kerala 
Sustainable Urban Development Project (KSUDP).  F

9 KUWSIP will build upon the lessons learned 
from KSUDP, including (i) transformative physical interventions with 24x7 water supply and 
focused NRW reduction measures; (ii) extensive public consultations and community-driven 
prioritization of interventions right from the design phase; (iii) high project preparedness through 
advance finalization of detailed project reports and bid documents; and (iv) selecting KWA as 
implementing agency considering its technical and human resource capacities, asset ownership 
and management, and sustainability of post-project operation.10 In addition, ADB, through the 

 
4  65% of the urban population are concentrated in mid-small sized towns and the remaining 35% are in bigger cities 

(100,000+ population) 
5  Population of Thiruvananthapuram is 0.96 million and that of Kochi is 0.63 million (2011 census).  
6  Keralaôs AMRUT State Action Plan (2016), and Administrative Staff College of India report (2014). 
7  Vulnerable households include poor, female-headed, scheduled cast and scheduled tribe households. 
8  KWA makes profits from urban areas including Kochi and Thiruvananthapuram but loses in rural areas due to single 

pan-state water tariff, which ranges between 4 and 20 per KL. 
9  KSUDP (L2226-IND) with an approved loan amount of $221.20 million was closed on 30 June 2016.  
10  ADB. 2018. Completion Report: India: Kerala Sustainable Urban Development Project. Manila. Overall, the project 

was rated less than successful. 
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project, will bring its extensive experience and lessons learned from implementing physical 
infrastructure development, institutional capacity building, and urban sector reforms in other 
states of India and elsewhere.  
 
5. Overall, the project aims to provide safe, reliable, and continuous drinking water to the 
urban population in Kochi and Thiruvananthapuram. The project will compose of three subprojects 
that have civil works components, namely: (i) Rehabilitation and upgrade of water supply 
distribution network in Kochi City, (ii) Construction of a new water treatment plant (WTP) and 
rehabilitation of WTPs and pumping stations in Kochi City, and (iii) Emergency rehabilitation of 
water treatment plants and pumping stations in Thiruvananthapuram.  
 

6. This initial environmental examination (IEE) covers the subproject on rehabilitation and 
upgrade of water supply distribution network in Kochi Municipal Corporation area. Location map 
of the subproject area is presented as Figure 1. This subproject will be implemented over a 10-
year period (indicative implementation period is 2023 ï 2033) by way of a combined construction 
and operation and maintenance (O&M) scheme. 
 
B. Purpose of the Initial Environmental Examination  

7. All projects funded by ADB must comply with its Safeguard Policy Statement (SPS) to 
ensure that projects are environmentally sound, designed to operate in compliance with 
applicable regulatory requirements, and are not likely to cause significant environmental, health, 
or safety hazards.  
 
8. For the subproject on rehabilitation and upgrade of water distribution network in Kochi 
City, an environmental assessment has been conducted. As a first step, this assessment used 
ADBôs rapid environmental assessment (REA) checklist. Responses in the checklist showed that 
the subproject is not likely to have significant adverse environmental impacts that are irreversible, 
diverse, or unprecedented. See Appendix 1. Potential impacts are unlikely to affect wide areas 
relative to the location of the sites or facilities subject to physical works. The impacts are site-
specific, few if any of them are irreversible, and in most cases mitigation measures can be 
designed with uncomplicated measures commonly used at construction sites and known to civil 
works contractors. 
 
9. Subsequently, more thorough environmental assessment has been undertaken through 
the conduct of an IEE. Actual visits to the different sites have been fielded to obtain on-the-ground 
information and identify the potential impacts, both positive and negative, of the subproject. During 
these visits, consultation meetings with stakeholders, field examinations, and data gathering were 
accomplished. This includes the conduct of walkthrough surveys of the subproject area to assess 
the baseline environment and potential environmental impacts of the project during the 
construction and operation phases. 
 
10. Other sets of information from planners, policy makers, project components, concerned 
authorities, the community stakeholders and affected population have been consolidated as part 
of the subproject description and baseline environmental conditions. Relevant documents on 
water supply projects in the country were also revisited and reviewed in terms of their 
environmental aspects and elements, and the results were used to support the IEE study. 
 
11. In the course of field assessment, several alignments of this subproject pass through 
areas near heritage areas and biodiversity conservation areas. Therefore, corresponding heritage 
impact assessment and biodiversity assessment have been conducted as part of the overall IEE. 
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Results of these assessments, including recommended measures to avoid or minimize any 
impacts to heritage assets and biodiversity features, are included as part of this IEE. 
 
12. As a result, the subproject is classified as Category B for environment per ADB SPS. This 
initial environmental examination (IEE) report has been prepared based on detailed design and 
following requirements of ADB SPS and Government of India EIA Notification 2006 (as amended 
up to 2021). However, per this EIA Notification 2006 as amended, the subproject is not listed 
under its Schedule, and therefore not requiring an EIA.  
 
13. This IEE report primarily:  

(i) provides information on the subproject and its environmental requirements;  
(ii) provides the baseline physical, ecological, cultural and socioeconomic 

environments and resources in and surrounding the subprojectôs area of influence;  
(iii) identifies and assesses potential environmental impacts arising from the 

implementation of the subproject;  
(iv) recommends measures to avoid, mitigate, and compensate the adverse impacts;  
(v) presents information on stakeholder consultations and participation during 

subproject preparation; 
(vi) recommends a mechanism to address grievances; and 
(vii) includes an environmental management plan. 
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Figure 1: Location Map of the Subproject Area 
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II. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK  

14. Alongside ADB Safeguard Policy Statement (SPS), 2009, the subproject must comply with 
the relevant legal and policy framework of Government of India, such as the EIA Notification of 
2006 (as amended up to 2021), which is the primary set of rules and regulations on environmental 
impact assessment under the Environmental (Protection) Act, 1986 of the country. 
 
A. ADB Safeguard Policy  Statement 2009 

15. ADB SPS provides guidance on the environment category of projects based on the degree 
of anticipated environmental impacts. ADB environmental safeguards objectives are: (i) to ensure 
the environmental soundness and sustainability of projects and (ii) to support the integration of 
environmental considerations into the project decision-making process. ADB environmental 
safeguards are triggered if a project is likely to have potential environmental risks and impacts. 
The initial process of categorization involves filling out a sector-specific rapid environmental 
assessment (REA) checklist. A project is classified based on the most environmentally sensitive 
component, and assigned with one of the four environmental categories (A, B, C, or FI) defined 
in the SPS. These categories are as follows: 
 

(i) Category A: Project that is likely to have significant adverse environmental 
impacts which are irreversible, diverse, or unprecedented. These impacts may 
affect an area larger than the sites or facilities subject to physical works. An 
environmental impact assessment (EIA), including an environmental management 
plan (EMP), is required. 

(ii) Category B: Project with potential adverse environmental impacts that are less 
adverse than those of category A projects. These impacts are site-specific, few if 
any of them are irreversible, and in most cases mitigation measures can be 
designed more readily than for category A projects. An initial environmental 
examination (IEE), including an EMP, is required. 

(iii) Category C: Project that is likely to have minimal or no adverse environmental 
impacts. An EIA or IEE is not required, although environmental implications need 
to be reviewed. 

(iv) Category FI: Project is classified as category FI if it involves the investment of 
ADB funds to, or through, a financial intermediary. 

 
16. Initial screening using ADB REA checklist for water supply was conducted, and results of 
the rapid assessment show that the project is unlikely to cause any significant adverse impacts, 
and therefore classified under Category B per ADB SPS. See Appendix 1 for the filled REA 
Checklist. Thus, this IEE report has been prepared in accordance with ADB SPS requirements 
for project with Category B classification. 
 
17. Environmental Management Plan. An EMP, which addresses the potential impacts and 
risks identified by the environmental assessment, shall be prepared. The level of detail and 
complexity of the EMP and the priority of the identified measures and actions will be 
commensurate with the projectôs impact and risks. 
 
18. Public Disclosure. Upon review and confirmation that a safeguard document complies 
with the requirements of ADB SPS, ADB will post such safeguard document on its website as well 
as disclose relevant information in accessible manner in local communities: 

(i) for environmental category A projects, draft EIA report at least 120 days before 
Board consideration;  
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(ii) final or updated EIA and/or IEE upon receipt; and  

(iii) environmental monitoring reports submitted by the PMU during project 
implementation upon receipt.  

 
19. Consultation and Participation. The subproject, through the KWA Project Management 
Unit (PMU), with support from consultants, if any, shall carry out meaningful consultation11 with 
affected people and other concerned stakeholders, including civil society, and facilitate their 
informed participation. The consultation process and its results are to be documented and 
reflected in the environmental assessment report. 
 
20. Grievance Redress Mechanism. KWA, through PMU, shall establish a mechanism to 
receive and facilitate resolution of affected peoplesô concerns, complaints, and grievances about 
the projectôs environmental performance. The grievance mechanism shall be scaled to the risks 
and adverse impacts of the project. As of the ADB loan processing for the project, a grievance 
redress mechanism (GRM) has been established and discussed in detail in Section VIII below. 
 
21. Monitoring and Reporting. PMU, with support from consultants, if any, shall monitor, 
measure and document the progress of implementation of the EMP. If necessary, PMU will 
identify the necessary corrective actions, and reflect them in a corrective action plan. PMU will 
prepare and submit to ADB semi-annual environmental monitoring reports that describe progress 
with implementation of the EMP, and compliance issues and corrective actions, if any. Reporting 
will continue until ADB issues a project completion report for the whole KUWSIP. 
 
22. Unanticipated Environmental Impacts. Where unanticipated environmental impacts 
become apparent during implementation, PMU shall update the environmental assessment and 
EMP or prepare a new environmental assessment and EMP to assess the potential impacts, 
evaluate the alternatives, and outline mitigation measures and resources to address those 
impacts. 
 
23. Pollution Prevention and Control Technologies. During the design, construction, and 
operation of the project, the PMU will apply pollution prevention and control technologies and 
practices consistent with international good practice, as reflected in internationally recognized 
standards such as the World Bank Groupôs Environment, Health and Safety Guidelines12. These 
standards contain performance levels and measures that are normally acceptable and applicable 
to projects. When Government of India regulations differ from these levels and measures, the 
PMU will achieve whichever is more stringent. If less stringent levels or measures are appropriate 
in view of specific project circumstances, the PMU will provide full and detailed justification for 
any proposed alternatives that are consistent with the requirements presented in ADB SPS. 

 
11  Per ADB SPS, 2009, meaningful consultation means a process that (i) begins early in the project preparation stage 

and is carried out on an ongoing basis throughout the project cycle;1 (ii) provides timely disclosure of relevant and 
adequate information that is understandable and readily accessible to affected people; (iii) is undertaken in an 
atmosphere free of intimidation or coercion; (iv) is gender inclusive and responsive, and tailored to the needs of 
disadvantaged and vulnerable groups; and (v) enables the incorporation of all relevant views of affected people and 
other stakeholders into decision making, such as project design, mitigation measures, the sharing of development 
benefits and opportunities, and implementation issues. 

12 World Bank Group, 2007. Environmental, Health, And Safety General Guidelines. Washington, DC. 
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24. Occupational Health and Safety. PMU13 shall ensure that workers14
 are provided with a 

safe and healthy working environment, considering risks inherent to the sector and specific 
classes of hazards in the subproject work areas, including physical, chemical, biological, and 
radiological hazards. PMU shall ensure to take steps to prevent accidents, injury, and disease 
arising from, associated with, or occurring during the course of work by (i) identifying and 
minimizing, so far as reasonably practicable, the causes of potential hazards to workers; (ii) 
providing preventive and protective measures, including modification, substitution, or elimination 
of hazardous conditions or substances; (iii) providing appropriate equipment to minimize risks and 
requiring and enforcing its use; (iv) training workers and providing them with appropriate 
incentives to use and comply with health and safety procedures and protective equipment; (v) 
documenting and reporting occupational accidents, diseases, and incidents; and (vi) having 
emergency prevention, preparedness, and response arrangements in place. 

 

25. Community Health and Safety.  The PMU shall ensure to identify and assess the risks 
to, and potential impacts on, the safety of affected communities during the design, construction, 
operation, and decommissioning of the subproject, and will establish preventive measures and 
plans to address them in a manner commensurate with the identified risks and impacts. 

 

26. PMU shall ensure to apply preventive and protective measures for both occupational and 
community health and safety consistent with international good practice, as reflected in 
internationally recognized standards such as the World Bank Groupôs Environmental, Health and 
Safety Guidelines.15 PMU shall also adhere to necessary protocols in response to emerging 
infectious diseases such as the corona virus disease (COVID-19) consistent with the guidelines 
of relevant national government and state healthcare agencies, and the World Health 
Organization. 

 

27. Physical Cultural Resources. PMU is responsible for siting and designing the 
subprojects to avoid significant damage to physical cultural resources. Such resources likely to 
be affected by the subproject will be identified, and qualified and experienced experts will assess 
the subprojectôs potential impacts on these resources using field-based surveys as an integral 
part of the environmental assessment process. The chance finds procedure or protocol included 
in this IEE shall be used as mandatory guide for contractors. 

 

28. Environmental Audit. When a subproject involves existing activities or facilities, PMU is 
responsible to ensure that relevant external experts will perform environmental audits to 
determine the existence of any areas where such subproject may cause or is causing 
environmental risks or impacts. If the subproject does not foresee any new major expansion, the 
audit constitutes the environmental assessment for the subproject. 

 

29. Bidding and Contract Documents. This IEE report, which contains the EMP, shall be 
included in bidding and contract documents and verified by PMU. The PMU shall also ensure that 
bidding and contract documents include specific provisions requiring contractors to (i) comply with 

 
13  In case where responsibility is delegated to subproject contractors during construction phase, PMU shall ensure that 

the responsibilities on occupational health and safety as described herein are included in the contract documents. 
14  Including nonemployee workers engaged by KWA through contractors or other intermediaries to work on project 
sites or perform work directly related to the projectôs core functions. 

15  World Bank Group, 2007. Environmental, Health, and Safety General Guidelines. Washington, DC. 
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all other conditions required by ADB,16 and (ii) to submit to PMU, for review and approval, a site-
specific environmental management plan (SEMP), including (a) proposed sites/locations for 
construction work camps, storage areas, hauling roads, lay down areas, disposal areas for solid 
and hazardous wastes; (b) specific mitigation measures following the approved EMP; (c) 
monitoring program as per EMP; and (d) budget for SEMP implementation, among others as may 
be required. No works can commence prior to approval of SEMP. A copy of the EMP and/or 
approved SEMP will be kept on site during the construction period at all times. Non-compliance 
with, or any deviation from, the conditions set out in the EMP and/or SEMP constitutes a failure 
in compliance and shall require corrective actions. 

30. Conditions for Award of Contract and Commencement of Work. PMU shall not award 
any works contract under the subproject until (i) relevant provisions from the EMP are 
incorporated into the works contract; (ii) this IEE report is confirmed or updated, whichever is the 
case, to reflect subprojectôs final detailed design and PMU has obtained ADBôs clearance of such 
updated IEE report; and (iii) government approval (i.e., necessary permits from relevant 
government agencies have been obtained. For ñdesign, build, and operateò type contracts, PMU 
shall ensure no works for a subproject which involves environmental impacts shall commence 
until (i) relevant provisions from the EMP are incorporated into the works contract; and (ii) this IEE 
report is updated to reflect subprojectôs detailed design and PMU has obtained ADBôs clearance 
for such updated IEE. 
 
B. National Environmental Legislation Framework  

1. EIA Notification of 2006 (as amended up to 2021)  

31. This notification sets out the requirement for environmental assessment in India. This 
notification states that environmental clearance (EC) is required for specified activities/projects, 
and this must be obtained before any construction work or land preparation (except land 
acquisition) may commence. Schedule of the EIA Notification specifies the activities/projects that 
require EC and defines the threshold limit for each activity/project to categorize them into 
Category A and Category B based on the spatial extent of potential impacts and potential impacts 
on human health and natural and manmade resources. The criteria for categorization varies for 
each activity/project.  
 
32. Category A projects require EC from the central Ministry of Environment, Forest and 
Climate Change (MoEFCC). The proponent is required to provide preliminary details of the project 
in the prescribed manner with all requisite details, after which an Expert Appraisal Committee 
(EAC) of the MoEFCC prepares comprehensive Terms of Reference (ToR) for the EIA study. On 
completion of the study and review of the report by the EAC, MoEFCC considers the 
recommendation of the EAC and provides the EC if appropriate. 
 
33. Category B projects require environmental clearance from the State Environment Impact 
Assessment Authority (SEIAA). The state level EAC categorizes the project as either B1 (requiring 
EIA study) or B2 (no EIA study) and prepares ToR for B1 projects within 60 days. On completion 
of the study and review of the report by the EAC, the SEIAA issues the EC based on the EAC 
recommendation. The Notification also provides that any project or activity classified as category 

 
16 Contractors to comply with (i) all applicable labor laws and core labor standards on (a) prohibition of child labor as 

defined in national legislation for construction and maintenance activities; (b) equal pay for equal work of equal value 
regardless of gender, ethnicity, or caste; and (c) elimination of forced labor; and with (ii) the requirement to 
disseminate information on sexually transmitted diseases, including HIV/AIDS, to employees and local communities 
surrounding the project sites. 
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B will be treated as category A if it is located in whole or in part within 5 km from the boundary of 
protected areas, notified areas or inter-state or international boundaries. 
 
34. Based on the criteria under EIA Notification 2006, the subproject is not covered under the 
Notification and does not require any EC. 
 

2. Other Environmental Rules and Regulations  

35. Besides EIA Notification 2006, there are various other Acts, Rules, Policies and 
Regulations currently in force in India that deal with environmental issues that could apply to 
infrastructure development. Table 1 below presents a summary of environmental regulations and 
mandatory requirements applicable to the subproject. 
 

Table 1: Applicable Environmental Regulations   

Law Description Requirement 

EIA 
Notification 
2006 as 
amended till 
date 

As per this notification, Environmental Clearance 
(EC) is required for specified activities/projects, 
and this must be obtained before any construction 
work or land preparation (except land acquisition) 
may commence. 
Sand, borrow soil and aggregates used for 
construction have been classified as minor 
minerals and quarry/borrow areas require EC under 
this notification. 

The subproject is not included in 
the schedule of the Notification 
and hence, EC is not required 
for the subproject. However, if 
the Contractor is procuring sand, 
borrow soil and aggregates for 
the subproject, the quarry and 
borrow area should have a valid 
EC and a copy of the same has 
to be submitted to the PIU by 
the Contractor. 

Water 
(Prevention 
and Control of 
Pollution) Act 
of 1974, Rules 
of 1975, and 
amendments 

Control of water pollution is achieved through 
administering conditions imposed in consent issued 
under the provisions of this Act. These conditions 
regulate the quality and quantity of effluent, the 
location of discharge and the frequency of 
monitoring of effluents. Any component of the 
Project having the potential to generate sewage or 
trade effluent will come under the purview of this 
Act, its rules and amendments. Such projects have 
to obtain Consent for Establish (CFE) under 
Section 25 of the Act from the State Pollution 
Control Board (SPCB) before starting 
implementation, and Consent for Operate (CFO) 
before commissioning. The Water Act also requires 
the occupier of such projects to take measures for 
abating the possible pollution of receiving water 
bodies. 

None of the components of the 
subproject will require CFE or 
CFO under this act. However, 
measures are included in the 
environmental management 
plan (EMP) on how to avoid 
possible pollution of receiving 
bodies of water during pipe 
laying construction activities. 

Air (Prevention 
and Control of 
Pollution) Act 
of 1981, Rules 
of 1982 and 
amendments. 

The projects having potential to emit air pollutants 
into the atmosphere have to obtain CFE under 
Section 21 of the Air (Prevention and Control of 
Pollution) Act of 1981 from SPCB before starting 
implementation and CFO before commissioning 
the project. The occupier of the project/facility has 
the responsibility to adopt necessary air pollution 
control measures for abating air pollution. 

The subproject will require CFE 
and CFO from SPCB if the 
following equipment will be 
used: (i) diesel generators; (ii) 
hot mix plants; and (iii) stone 
crushers. 

CPCB 
Environmental 
Standards. 

Emissions and discharges from the facilities to be 
created or refurbished or augmented shall comply 
with the notified standards. 

This section provides applicable 
standards for ambient air quality. 
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Law Description Requirement 

Noise Pollution 
(Regulation 
and Control) 
Rules, 2000 
amended up to 
2010. 

Rule 3 of the Act specifies ambient air quality 
standards in respect of noise for different 
areas/zones. 

This section provides applicable 
noise standards. 

Hazardous 
and other 
Wastes 
(Management 
and 
Transboundary 
Movement) 
Rules, 2016, 
as amended in 
2019. 

These rules encourage the reduction of 
hazardous waste generation and encourage its 
recycling and reusing. They also specify strict 
guidelines in order to ensure optimum waste 
management with regard to transportation, 
storage and disposal of waste. As per these rules, 
hazardous wastes should be disposed in 
Treatment, Storage and Disposal Facilities 
(TSDF) for hazardous wastes. 

This project involves handling of 
Asbestos waste and it is 
mentioned as hazardous waste 
under Schedule I of the rules 
(List of processes generating 
hazardous wastes). Production 
of asbestos or asbestos-
containing materials is 
mentioned as item no. 15 of the 
schedule.  
Schedule II of the rules specifies 
concentration limits for asbestos 
waste to be considered as 
hazardous waste as 10,000 
mg/kg based on Total Threshold 
Limit Concentration (TTLC). The 
specified concentration limits 
apply only if the substances are 
in a friable, powdered or finely 
divided state.  
As per 2019 amendment of the 
rules, industries which do not 
require consent under Water 
(Prevention and Control of 
Pollution) Act 1974 and Air 
(Prevention and Control of 
Pollution) Act 1981, are 
exempted from requiring 
authorization under these rules 
also, provided that hazardous 
and other wastes generated by 
such industries are handed over 
to the authorized actual users, 
waste collectors or disposal 
facilities. Hence, this project 
does not require consent under 
these rules. A separate 
Asbestos Management Plan has 
been prepared for this project as 
it is attached as Appendix 21. 

Ancient 
Monuments 
and 
Archaeological 
Sites and 
Remains Act, 
1958 and 
Ancient 
Monuments 

The Amendment Act designates areas within 100 
meters (m) from the ñprotected propertyò as 
ñprohibited areaò and beyond that up to 200 m as 
ñregulated areaò respectively. No ñconstructionò is 
permitted in the ñprohibited areaò and any 
ñconstructionò in the ñregulated areaò requires 
prior permission of the Archaeological Survey of 
India (ASI). ñProtected propertyò includes the site, 
remains, and monuments protected by ASI or the 

There are heritage 
sites/monuments near the 
subproject sites and pipeline 
alignments. The subproject 
requires prior permission of the 
Archaeological Survey of India 
(ASI) since pipelines are 
passing through the prohibited 
and regulated area of two ASI 
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Law Description Requirement 

and 
Archaeological 
Sites and 
Remains 
(Amendment 
and Validation) 
Act, 2010 

State Department of Archaeology and 
ñconstructionò means the construction of any 
structure or building. 

protected monuments and one 
ELSR site is located outside the 
monument protected area but 
falls in 300 m regulated area 
around the site of an ASI 
protected monument.  A 
heritage impact assessment has 
been undertaken relative to 
these sites/monuments, and 
results and recommendations 
are included in this IEE report. 
The Heritage Impact 
Assessment Report is attached 
as Appendix 20. 
 
Due to excavation activities, 
there may be cases of chance 
finds. In this case, the 
contractors will be required to 
follow a protocol as defined in 
the Environmental Management 
Plan (EMP). 

Biodiversity 
Act of 2002 

The Biodiversity Act 2002 primarily addresses 
access to genetic resources and associated 
knowledge by foreign individuals, institutions or 
companies, to ensure equitable sharing of 
benefits arising out of the use of these resources 
and knowledge to the country and the people. 

Provisions of this act are not 
applicable to the subproject. 

Ramsar 
Convention, 
1971 

The Ramsar Convention is an intergovernmental 
treaty that provides the framework for national 
action and international cooperation for the 
conservation and wise use of wetlands and their 
resources. India is one of the signatories to the 
treaty. The Ramsar convention made it mandatory 
for the signatory countries to include wetland 
conservation in their national land use plans. 

The subproject area is located 
within Vembanad Kol Wetland 
Ramsar site. A biodiversity 
Impact Assessment has been 
carried out for the project to 
address the impacts of the 
project on the Ramsar site and 
the recommendations are 
included in this IEE report. The 
Biodiversity Assessment Report 
is attached as Appendix 19. 

Wildlife 
Protection Act, 
1972 

This overarching Act provides protection to wild 
animals, birds, plants and matters connected with 
habitat protection, processes to declare protected 
areas, regulation of wildlife trade, constitution of 
state and national board for wildlife, zoo authority, 
tiger conservation authority, penalty clauses and 
other important regulations. Diversion of forest 
land or any restricted activity within a protected 
area will require wildlife clearance from the 
National Board for Wildlife or from the Chief 
Wildlife Warden of the State, depending on the 
nature of the activity.  
 
Wildlife Clearance is applicable under the 
following conditions also: 

Mangalavanam Bird Sanctuary 
is located within the subproject 
area. Draft Eco Sensitive Zone 
(ESZ) has been notified for this 
sanctuary. On south-west side 
of the sanctuary, the ESZ 
boundary is the same as the 
sanctuary boundary. On east 
and west sides, roads are the 
boundaries of the ESZ. No 
roads are passing through the 
sanctuary or the ESZ. However, 
it is not clear whether the roads 
which form the boundaries are 
also part of the ESZ.  Even if 
pipelines are to be laid along the 
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Law Description Requirement 

(i) If the project requires Environmental Clearance 
(EC) and it is located in a notified eco sensitive 
zone (ESZ) or in the absence of delineation of 
ESZ, or if the ESZ is in draft stage and the project 
is within a distance of 10 kms from the boundaries 
of the protected area; 
(ii) If the project is located in a notified Tiger 
Corridor (irrespective of requirement of EC). 
 

roads which may fall in the ESZ, 
wildlife clearance is not required 
for this project because the 
proposed project activities do 
not fall under the schedule of the 
EIA notification 2006 and such 
activities do not require wildlife 
clearance even if they are 
located within notified ESZ of 
protected areas. Such activities 
are regulated and governed by 
the concerned ESZ notification. 
Pipe laying is not a prohibited 
activity as per the draft ESZ 
notification for Mangalavanam 
Bird Sanctuary. 

Forest 
(Conservation) 
Act, 1980 

The Forest (Conservation) Act prevents the use of 
forest land for non-forest uses without the 
clearance from Ministry of Environment, Forest 
and Climate Change (MoEFCC). 

The subproject alignments will 
not pass through or encroach 
forest areas. While there are 
alignments that may be adjacent 
to forest lands, the EMP 
provides measures to ensure no 
encroachment and/or poaching 
of forest resources will occur 
during the construction phase of 
the subproject.  

Kerala 
Promotion of 
Tree Growth in 
Non-Forest 
Areas Act 
2005 as 
amended in 
2007 and 
Kerala 
Promotion of 
Tree Growth in 
Non-Forest 
Areas Rules, 
2011 

This is an act to promote cultivation of trees in 
non-forest areas of the State, in order to increase 
green cover, preserve bio-diversity and arrest soil 
erosion and to increase availability of timber and 
bamboo for industry. This act regulates the cutting 
of trees in non-forest areas owned by individuals, 
companies or local self-government institutions. 
Owners of non-forest lands not exceeding one 
hectare are considered as small holders and they 
have certain privileges under this act. This act has 
declared 10 trees as specified trees, which have 
special restrictions for cutting and 28 trees as 
scheduled trees which have no restrictions for 
cutting. Further, this act has provisions which 
allows State government to notify certain non-
forest areas as notified areas, which have special 
restrictions for tree cutting.  
 
The rules specify that the notified areas include all 
the mangrove areas, cardamom or coffee 
plantations which are deemed to be notified under 
sub section (3) of section 6 of the act. The rules 
specify procedures for issuing permission for 
cutting and transportation of trees allowable under 
this act. According to these rules, twice the 
number of trees of the same species or those of 
other suitable species shall be required to be 
regenerated by the applicant for cutting of trees in 
notified areas.  

All mangrove areas in the state 
are notified areas under these 
rules. The subproject area has 
many such mangrove areas and 
they are presented in Figure 20. 
However, cutting of mangroves 
is not envisaged in this 
subproject.  
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Law Description Requirement 

 
As per the act, every owner of non-forest land in a 
non-notified area shall have the right to cut and 
transport any tree, other than sandalwood tree, 
standing on his land provided that this provision 
shall not apply to trees, if any, reserved by the 
Government at the time of assignment of such 
land or trees standing on any land notified under 
section 5 of the Kerala Preservation of Trees Act, 
1986 (private forests or Cardamom Hill Reserve 
or any other areas cultivated with cardamom) or 
the areas notified by the Custodian under the 
Kerala Forest (Vesting and Management of 
Ecologically Fragile Lands) Act, 2003.  
 
Other restrictions for tree cutting are as following: 

¶ Small holders can cut any trees other than 
specified trees in notified areas without prior 
permission. 

¶ Small holders can cut specified trees other than 
sandalwood in notified areas only with the prior 
permission in writing of the Authorised Officer. 

¶ Owners other than small holders can cut any 
tree other than sandalwood tree in notified 
areas only with the prior permission in writing of 
the Authorised Officer and such permission 
shall not be required for cutting of 28 scheduled 
trees. 

¶ No owner including a small holder shall cut any 
sandalwood tree in any non-forest area. Such 
cutting or removal may be done only by the 
Forest Department in the manner as prescribed 
in the Rules. 

¶ Tree cutting permissions allowable under this 
act shall not be refused by the Authorised 
Officer if the tree constitutes a danger to life or 
property or is wind-fallen. 

Coastal 
Regulation 
Zone 
Notification, 
2019 

Vide CRZ Notification 2019, the Central 
Government has declared the coastal stretches of 
the country and the water area up to its territorial 
water limit as Coastal Regulation Zone and 
imposed restrictions on the setting up and 
expansion of industries, operations or processes 
etc. in the said Coastal Regulation Zone (CRZ). 
Activities permissible in CRZ under this 
notification are regulated and clearance needs to 
be obtained from stipulated authority.  
 
CRZ includes the following areas: 
a) The land area from High Tide Line (HTL) to 500 
meters on the landward side along the sea front. 
b) Land area between HTL to 50 meters or width 
of the creek, whichever is less on the landward 

Laying of pipelines is a 
permissible activity in all CRZ 
categories. No new pipelines are 
proposed under this subproject 
in CRZ. However, many 
pipelines of the subproject pass 
through existing bridges across 
many canals and Vembanad 
lake, which are under CRZ. 
These pipelines may be passing 
through CRZ I A, CRZ I B, CRZ 
II and CRZ IV B.  
 
Mangrove patches are located 
at various locations in the 
subproject area. Such patches 
in government land with 
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side along the tidal influenced water bodies that 
are connected to the sea. 
 
CRZ has been categorized as follows: 
CRZ I A ï Ecologically sensitive areas 
CRZ I B ï Intertidal zones  
CRZ II ï Developed areas within municipal limits 
CRZ III A ï Rural areas with population density 
more than 2161/km2. It will have No Development 
Zone up to 50 m from HTL on the landward side. 
CRZ III B ï Rural areas with population density 
less than 2161/km2. It will have No Development 
Zone up to 200 m from HTL on the landward side. 
CRZ IV A ï Sea up to 12 nautical miles from LTL. 
CRZ IV B ï Tidal influenced water bodies. 
Areas requiring special consideration: 
a) Critically vulnerable coastal areas like 
Vembanad in Kerala. 
b) CRZ for inland Backwater islands and islands 
along the mainland coast. For such islands, CRZ 
is only up to 20 m from HTL on the landward side. 
c) CRZ falling within municipal limits of Greater 
Mumbai. 
 
Mangrove patches in government land with 
minimum 1000 m2 area require 50 m buffer 
around them. Mangrove areas and their buffers 
fall under CRZ IA. 
 
All development activities or projects in CRZ-I and 
CRZ-IV areas, which are regulated or permissible 
as per this notification, shall be dealt with by 
MoEFCC for CRZ clearance, based on the 
recommendation of the concerned Coastal Zone 
Management Authority. For all other permissible 
and regulated activities as per this notification, 
which fall purely in CRZïII and CRZ-III areas, the 
CRZ clearance shall be considered by the 
concerned Coastal Zone Management Authority 
and such projects in CRZ ïII and III, which also 
happen to be traversing through CRZïI or CRZ-IV 
areas or both, CRZ clearance shall, however be 
considered only by the MoEFCC, based on 
recommendations of the concerned Coastal Zone 
Management Authority. 
 
Revised Coastal Zone Management Plan (CZMP) 
is to be prepared for the State based on this 
Notification. Currently, this is in draft stage. Until 
the revised CZMP is approved by MoEFCC, 
activities in CRZ will be appraised and cleared 
based on the CZMP prepared according to the 
provisions of CRZ Notification, 2011. Hence, until 
the revised CZMP based on CRZ Notification 
2019 is approved by MoEFCC, 100 from the HTL 

minimum 1000 m2 area require 
50 m buffer around them and it 
falls under CRZ IA. 
Mangalavanam Bird Sanctuary 
is such a mangrove area. 
Mangrove areas in the 
subproject area are presented in 
Figure 20. Pipelines along the 
roads falling in mangrove buffer 
zones are located in CRZ IA. 
 
Pipelines laid along the roads 
within 500 m from the HTL of 
sea, within 100 m from the HTL 
of Vembanad lake, within 100 m 
from the HTL of tidal influenced 
canals (or width of the canal, 
whichever is less) and within 50 
m from the HTL of backwater 
islands are in CRZ II. The ELSR 
at Fort Kochi and the BPS at 
Thoppumpady are also located 
in CRZ II. Figure 20 shows the 
CRZ II areas within the 
subproject area. Since the 
subproject area is located in 
municipal limits only, CRZ III is 
not applicable there. 
 
Vembanad lake located in the 
subproject area is a critically 
vulnerable coastal area 
mentioned in the notification. 
It is presented in Figure 23. 
Figure 24 shows the CRZ areas 
in the subproject area. Since the 
pipelines of the subproject may 
fall in CRZ I, II and IV, and one 
ELSR and one BPS are located 
in CRZ II, CRZ clearance will be 
required for the renewal of such 
pipelines and rehabilitation of 
ELSR and BPS from MoEFCC 
based on the recommendation 
of Kerala State Coastal Zone 
Management Authority. The 
LISU has to identify the 
pipelines which may fall in CRZ 
and support KWA to get the 
clearance. The distances from 
HTL of different water bodies 
mentioned above for deciding 
the applicability of CRZ will 
change as mentioned in column 
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Law Description Requirement 

of Vembanad lake and tidal influenced canals (or 
width of the canal whichever is less) and 50 m 
from the HTL of backwater islands will be 
considered as CRZ II, as per the CRZ Notification, 
2011. 

2 of this table, once the revised 
CZMP is approved by MoEFCC. 

Labour Laws The contractor shall not make employment 
decisions based upon personal characteristics 
unrelated to job requirements.  The contractor 
shall base the employment relationship upon 
equal opportunity and fair treatment, and shall not 
discriminate with respect to aspects of the 
employment relationship, including recruitment 
and hiring, compensation (including wages and 
benefits), working conditions and terms of 
employment or retirement, and discipline. The 
contractor shall provide equal wages and benefits 
to men and women for work of equal value or 
type. Salient features of major labour laws 
applicable to establishments engaged in 
construction works are presented in Appendix 2. 

Per contract documents, the 
contractors are required to 
comply with labour laws. 

 
C. Environmental Standards  

36. The Central Pollution Control Board (CPCB) provides the environmental standards 
applicable to the subproject. Consistent with the requirements of ADB SPS, the subproject shall 
apply pollution prevention and control technologies and practices consistent with international 
good practice, as reflected in World Bankôs EHS Guidelines17. When the government regulations 
differ from these levels and measures, the subproject shall achieve whichever is more stringent. 
If less stringent levels or measures are appropriate in view of specific project circumstances, KWA 
through PMU will provide full and detailed justification for any proposed alternatives that are 
consistent with the requirements presented in ADB SPS. The tables below show the comparison 
of the national standards and internationally recognized standards. 
 

Table 2: Ambient Air Quality Standards for India Projects  

Parameter Location1 National 
Ambient Air 

Quality 

Standards2 

WHO Air Quality Guidelines 
(µg/m3) 

Global 
Update 20213 

Second 

Edition4 2000 

Particulate 
Matter PM10 

(µg/m3) 

Industrial Residential, Rural 
and Other Areas 

60 (Annual) 
100 (24-hr) 

15 (Annual) 
45 (24-hr) 

- 

Sensitive Area 60 (Annual) 
100 (24-hr) 

15 (Annual) 
45 (24-hr) 

- 

Particulate 
Matter PM25 

(µg/m3) 

Industrial Residential, Rural 
and Other Areas 

40 (Annual) 
60 (24-hr) 

5 (Annual) 
15 (24-hr) 

- 

Sensitive Area  40 (Annual) 
60 (24-hr) 

5 (Annual) 
15 (24-hr) 

 

Sulphur Dioxide 
SO2 (µg/m3) 

Industrial Residential, Rural 
and Other Areas 

50 (Annual) 
80 (24-hr) 

40 (24-hr) 
500 (10-min) 

- 

Sensitive Area  20 (Annual) 
80 (24-hr) 

40 (24-hr) 
500 (10-min) 

- 

 
17 World Bank Group, 2007. Environmental, Health, and Safety General Guidelines. Washington, DC. 
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Parameter Location1 National 
Ambient Air 

Quality 

Standards2 

WHO Air Quality Guidelines 
(µg/m3) 

Global 
Update 20213 

Second 

Edition4 2000 

Nitrogen Dioxide 
NO2 (µg/m3) 

Industrial Residential, Rural 
and Other Areas 

40 (Annual) 
80 (24-hr) 

10 (Annual) 
25 (24-hr) 

- 

Sensitive Area  30 (Annual) 
80 (24-hr) 

10 (Annual) 
25 (24-hr) 

- 

Carbon 
Monoxide CO 
(µg/m3) 

Industrial Residential, Rural 
and Other Areas 

2,000 (8-hr) 
4,000 (1-hr) 

4000 (24-hr) 10,000 (8-hr) 
35,000 (1-hr) 

Sensitive Area  2,000 (8-hr) 
4,000 (1-hr) 

4000 (24-hr) 10,000 (8-hr) 
35,000 (1-hr) 

Ozone (O3) 
(µg/m3) 

Industrial Residential, Rural 
and Other Areas 

100 (8-hr) 
180 (1-hr) 

100 (8-hr) - 

Sensitive Area  100 (8-hr) 
180 (1-hr) 

100 (8-hr) - 

Lead (Pb) 
(µg/m3) 

Industrial, Residential, Rural 
and Other Areas 

0.5 (Annual) 
1.0 (24-hr) 

- 0.5 (Annual) 

Sensitive Area  0.5 (Annual) 
1.0 (24-hr) 

- 0.5 (Annual) 

Ammonia (NH3) 
(µg/m3) 

Industrial Residential, Rural 
and Other Areas 

100 (Annual) 
400 (24-hr) 

-  

Sensitive Area  100 (Annual) 
400 (24-hr) 

- - 

Benzene (C6H6) 
(µg/m3) 

Industrial Residential, Rural 
and Other Areas 

5 (Annual) - - 

Sensitive Area 5 (Annual) - - 

Benzo(o) pyrene 
(BaP) (ng/m3) 

Industrial Residential, Rural 
and Other Areas 

1 (Annual) - - 

Sensitive Area  1 (Annual) - - 

Arsenic (As) 
(ng/m3) 

Industrial Residential, Rural 
and Other Areas 

6 (Annual) - - 

Sensitive Area  6 (Annual) - - 

Nickel (Ni) 
(ng/m3) 

Industrial Residential, Rural 
and Other Areas 

20 (Annual) - - 

Sensitive Area  20 (Annual) - - 
1 Sensitive area refers to such areas notified by the Government of India 
2 http://cpcb.nic.in/uploads/National_Ambient_Air_Quality_Standards.pdf 
3 WHO global air quality guidelines for particulate matter, ozone, nitrogen dioxide, sulphur dioxide and carbon monoxide. 

Global update 2021. WHO. 2021 
4 Air Quality Guidelines for Europe Second Edition. WHO 2000 

 
Table 3: Ambient Noise Level Standards for India Projects  

Receptor/ Source National Ambient Air Quality 
Standards in Respect of 

Noise 1 

 (dBA) 

WHO Guidelines Value 
For Noise Levels Measured Out of 

Doors2  
(One Hour LAeq in dBA) 

Day Night 07:00 ï 22:00 22:00 ï 07:00 

Industrial area 75 70 70 70 

Commercial area 65 55 

Residential Area 55 45 55 45 

Silent Zone 50 40 
1 Noise Pollution (Regulation and Control) Rules, 2002 as amended up to 2010  
(http://cpcb.nic.in/displaypdf.php?id=Tm9pc2UtU3RhbmRhcmRzL25vaXNlX3J1bGVzXzIwMDAucGRm) 

http://cpcb.nic.in/uploads/National_Ambient_Air_Quality_Standards.pdf
http://cpcb.nic.in/displaypdf.php?id=Tm9pc2UtU3RhbmRhcmRzL25vaXNlX3J1bGVzXzIwMDAucGRm
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2 Guidelines for Community Noise. WHO. 1999 

 
D. Applicable International Environmental Agreements  

37. Table 4 below lists the relevant international environmental agreements that the 
government is party to, and their relevance to the subproject. 
 

Table 4: Applicable International Environmental Agreements  

Agreement Details Relevance 

United Nations 
Framework 
Convention on 
Climate Change 
(UNFCCC) 

Parties to take 
precautionary measures to 
anticipate, prevent or 
minimize the causes of 
climate change and 
mitigate its adverse 
effects. 

The subproject is subject to impact of climate 
change. Engineering designs of the subproject to 
consider impacts of climate change events, such as 
drought, flooding and sea/river water level rise.  
 
The overall project had included the engagement of 
a climate change expert who has undertaken 
climate change assessment, with findings and 
recommendations included in the designs of 
subprojects. 

Paris Convention 
on Protection of 
the World Cultural 
and Natural 
Heritage, 1972 

Parties to ensure the 
protection and 
conservation of the 
cultural and natural 
heritage situated on 
territory of, and primarily 
belonging to, the State 

The excavation works near heritage sites may 
impact undiscovered underground cultural and 
natural heritage relics during subproject 
implementation.  
 
The subproject environmental management plan 
(EMP) ensures measures for chance finds. 

Ramsar 
Convention on 
Wetlands of 
International 
Importance, 1971 

Parties to conserve and 
wisely use wetlands (i.e., 
maintaining their 
ecological character) as a 
contribution towards 
achieving sustainable 
development locally and 
throughout the world 

Vembanad-Kol Wetland Ramsar site is located 
within the subproject area. The subproject has 
several alignments that are near wetlands.  
 
The subproject EMP ensures measures are in place 
to protect significant wetland and prevent draining 
or filling into the wetlands during subproject 
implementation. 

Convention on 
Biological 
Diversity, 1992 

Parties to require the 
environmental assessment 
of projects that are likely to 
have significant adverse 
effects on biological 
diversity with a view of 
avoiding or minimizing 
such effects 

Initial screening for biodiversity within and around 
the subproject sites has been undertaken. Results 
show that there are locally protected areas and 
species of international concerns identified.  
 
In view of the results of the initial screening, the 
overall project had included the engagement of 
biodiversity expert who conducted biodiversity 
assessment for all the project sites. Results of this 
assessment is included in this IEE, and the 
recommended measures to ensure protection of 
biodiversity, if any, during project implementation 
are integrated in the EMP.  

Basel Convention 
on Trans-boundary 
Movement of 
Hazardous 
Wastes, and their 
Disposal, 1989 

Parties to adopt prior 
informed consent for the 
export of hazardous and 
certain other waste to 
importing countries. 

The subproject does not intend at the moment to 
export hazardous wastes for treatment or disposal, 
such as waste asbestos-containing materials, 
generated from its implementation. However, for 
any change of plans to export these wastes in the 
future will require compliance with this international 
agreement. Hazardous waste generated (if any) 



18 

 

Agreement Details Relevance 

from the subproject activities will be disposed at the 
treatment, storage and disposal facility (TSDF) for 
hazardous wastes located at Ambalamedu, near 
Kochi. It is the only one TSDF in Kerala and it is 
operated by Kerala Enviro Infrastructure Limited 
(KEIL). 
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III. DESCRIPTION OF THE PROJECT 

A. Background  

38. The Kerala Water Authority is responsible for the delivery of urban and rural water and 
waste water services across the State of Kerala. Included in this area is the City of Kochi. Kochi 
has been developing rapidly through natural growth and urbanisation and now extends well 
beyond the original Kochi Municipal Corporation (KMC) boundary. The water supply assets within 
the KMC area are ageing and this is adversely impacting on the delivery of water supply services 
to the KMC area. The supply of water is becoming more intermittent while the water quality is also 
diminishing. Non-revenue water is estimated to exceed 51% which is effectively doubling the 
treatment costs and reducing the water available to customers. Thiruvananthapuram, the capital 
city of Kerala, is also facing similar issues. In view of this, the government has proposed to ADB 
for the financing of Kerala Urban Water Services Improvement Project (KUWSIP) to improve the 
water supply services in Kochi and Thiruvananthapuram. 

 

39. A study of water supply systems of Kochi and Thiruvananthapuram was undertaken as 
part of project preparation for ADB funding. The findings of the study are contained in a Detailed 
Project Report (DPR). The investigations conducted as part of the study included the collection 
of a large amount of cost, performance and asset data, field inspections, interviews with senior 
and middle level staff, reviews of various documents and reports from past studies and works and 
various detailed analyses using contemporary analytical techniques. The key findings of the 
investigation were as follows.  

 
(i) Over time Kerala Water Authority (KWA) has been developing the 

Thiruvananthapuram and Kochi water supply systems and has been installing assets 
which were designed to the standards that applied at the time and to meet the 
growing demands of the two cities. Both cities have enjoyed a very good coverage 
of metered household connections, and water usage tariffs have been levied and 
paid. This was well in advance of other cities in India. However, in more recent years 
the levels of service have been deteriorating and areas affected by intermittent water 
supplies and low pressures have been growing. Water losses have been steadily 
increasing and as a consequence the quality of water at customer taps has also been 
deteriorating which is increasing the risk to public health. A backlog of capital 
maintenance has been steadily growing and is now at a stage where an intervention 
is required; 

(ii) The review found that as a result of the large water losses in the networks all of the 
water treatment plants servicing the two cities are being challenged by the demand 
for ever higher volumes of water. In addition, the water treatment plants (WTP) are 
not able to meet the drinking water quality standards introduced in 2012 as they were 
designed and built before this standard applied. Most WTPs are now operating 
above their respective design capacities and are using techniques and processes 
which are not able to meet the new Indian drinking water standards. The solution is 
twofold: (1) Reduce the demand on the WTPs by reducing the large water losses in 
the networks; and (2) Refurbish and upgrade the WTPs to meet the newer Indian 
drinking water standards;  

(iii) The review also found that most pump stations are operating above their respective 
design capacities which is causing them to operate inefficiently and unreliably. A 
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backlog of pump station capital maintenance is also growing. The pump stations 
require refurbishment and upgrading, and one pump station requires replacing; 

(iv) The review found that pipelines are suffering faults at a rate that is ten times the 
accepted norm and approximately half need replacing; 

(v) These finding are not unusual and are commonly found as cities grow, assets age 
and deteriorate, and new standards are introduced. While this is understandable, 
periodic interventions are required before the water supply systems deteriorate 
further and start to noticeably fail; 

(vi) The review found that high non-revenue water is having an adverse effect on the 
entire water supply system including the delivery of customer service and the 
overloading of the WTPs and pump stations. The failing of the pipelines is placing 
an ever-increasing maintenance burden on the KWA in trying to keep up with fixing 
leaks. The review found that the high non-revenue water is adding over 33% to the 
KWAôs annual operating costs. To appreciate the scale of non-revenue water, the 
water currently being lost above an acceptable non-revenue water target of 20% 
would service an additional 144,000 households (650,000 people) in 
Thiruvananthapuram and 111,000 households (590,000 people) in Kochi; and 

(vii) Finally, the review also found that the KWAôs existing information management 
systems need to be upgraded to support the interventions recommended in this 
report and to ensure the benefits so gained will be sustained into the long-term future. 

 
B. The Overall Pro ject  

40. The overall project is the proposed Kerala Urban Water Services Improvement Project 
(KUWSIP) that will be funded under ADB financing, which will support water supply improvement 
in two cities of Kochi and Thiruvananthapuram through rebuilding resilient and sustainable 
infrastructure under the Rebuild Kerala Development Program (RKDP).18 The project will 
complement ongoing ñRebuild Kerala Initiativeò of the Government of Kerala (GOK) post flood 
disaster of 2018. 

 
41. KUWSIP will aim to resolve the sector issues identified above. The proposed solutions are 
two-fold: (i) improve efficiency of water distribution network by reducing NRW and the demand on 
the WTPs; and (ii) refurbish and upgrade the WTPs to meet the Indian drinking water standards 
introduced in 2012 and rehabilitate pumping stations to improve efficiency. In addition, KWAôs 
institutional capacity needs to be upgraded to support the proposed interventions and ensure the 
benefits gained will be sustained. The outputs of the KUWSIP are: 
 
42. Output 1: Climate resilient water supply system in Kochi improved. Five existing 
WTPs (cumulative capacity of 325 million litres per day [MLD]), and 15 water pumping stations in 
Kochi will be rehabilitated through procurement of new equipment and instrumentation. A new 
WTP of 190 MLD capacity will be constructed through a design, build, and operate contract. Water 
distribution system and management will be improved by replacing 700 kilometers (km) of pipes 
to reduce NRW to 20% or less and to ensure minimum 135 litres per capita per day (lpcd) water 
supply. The water transmission and distribution assets will be operated by a private sector 
operator for 10 years. In addition, 146,000 water meters will be replaced with high quality and 
reliable meters ensuring 100% connections to vulnerable households. The current practice of 
meter reading by women volunteers from Kudumbasree will be strengthened. 
 

 
18 Government of Kerala. 2018. Rebuild Kerala Development Program.   
    https://www.preventionweb.net/files/67193_rebuildkeraladevelopmentprogramme.pdf. 

https://www.preventionweb.net/files/67193_rebuildkeraladevelopmentprogramme.pdf
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43. Output 2: Climate resilient water treatment and pumping systems in 
Thiruvananthapuram improved. Emergency rehabilitation of two existing WTPs (cumulative 
capacity of 158 MLD), and associated water pumping stations in Thiruvananthapuram will be 
carried out through procurement of new equipment and instrumentation. 
 
44. Output 3: Institutional capacity of KWA for service delivery improved. The project 
will provide consultancy support to KWA to (i) improve billing and collection system with mobile 
app interface; (ii) develop geographic information system-based maintenance management 
system; (iii) upgrade laboratory information system; (iv) train at least 80% of KWA technical staff 
(including 100% eligible women) on efficient O&M of WTPs and pumping stations; (v) improve 
knowledge and skills of community-based organizations (with participation of 50% women) in 
building awareness on water conservation, hygiene, and household connections; (vi) establish a 
customer contact management system involving Kudumbasree; and (vii) formulate rationalized 
water tariff. 
 
45. These solutions will result in the following outcome: Inclusive access to safe, reliable, 
efficient, and sustainable water supply in Kochi and Thiruvananthapuram achieved. The project 
will be aligned with the following impact: Living standards and well-being of citizens in Kerala 
improved to withstand future disasters. 
 
46. The project will compose of three subprojects / procurement packages that have civil 
works components. The civil works procurement packages are: (i) Rehabilitation and upgrade of 
water supply distribution network in Kochi, (ii) Construction of a new water treatment plant (WTP) 
and rehabilitation of WTPs and pumping stations in Kochi, and (iii) Emergency rehabilitation of 
WTPs and pumping stations in Thiruvananthapuram. In addition to the civil works procurement 
packages, the project will have an IT procurement package comprising of upgrading the billing 
system and developing and installing a GIS based maintenance management system at the KWA 
head office. This initial environmental examination (IEE) covers the subproject on rehabilitation 
and upgrade of water supply distribution network in Kochi.  
 
C. Existing Water Supply System of Kochi  Municipal Corporation  

47. According to 2017 data, total area of Kochi Municipal Corporation is 95 km2 and total 
population is 669,432. Total number of water connections in the city is 146,564. Total quantity of 
water supplied is 73,564,508 m3 and total quantity of water delivered is 36,046,609 m3. The 
difference of 37,517,899 m3 is non-revenue water. 
 
48. The sources of water for Kochi city are Periyar and Muvattupuzha rivers. Both these rivers 
are perennial due to controlled release of water from upstream dams of hydroelectric and irrigation 
projects. The intake in Periyar river is at Aluva. Raw water from the intakes at Aluva is treated at 
the four WTPs adjacent to the intakes and pumped to various ground level reservoirs in Kochi city 
through transmission lines laid through a dedicated pipeline road from Aluva to Kochi city. Length 
of the transmission main from Aluva WTP to Kochi city boundary is 12 km. The intake in 
Muvattupuzha River is at Pazhoor. Raw water from this intake is pumped to a ground level master 
balancing reservoir located on a hill top at Arakkunnam. From this reservoir, raw water flows by 
gravity to the WTP located at Maradu. Length of the raw water main from Pazhoor to Maradu is 
about 24 km. From Maradu WTP, clear water is pumped to the reservoirs in the city. Length of 
the transmission main from Maradu WTP to the city boundary is about 3 km. Booster pumping 
stations located near the ground level reservoirs are used to pump treated water to the distribution 
network in the city. Figure 2 gives the overall picture of Kochi water supply system. 
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Figure 2: Existing Water Supply System of Kochi Municipal Corporation 
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1. Production System  

49. Kochi Municipal Corporation (KMC) is supplied from five water treatment plants (four at 
Aluva and one at Maradu) with a combined capacity of 325 MLD. These water treatment plants 
supply KMC area as well as other areas in greater Kochi. The supply to KMC area from these 
water treatment plants in 2017 was 73.6 MLD. Table 5 gives the details of water treatment plants 
(WTP) that are used to supply the KMC area. 
 
50. The water treatment plants at Aluva and Maradu have both raw water and product water 
pump stations. Table 6 lists the raw water and product water pump stations. The water treatment 
plants and their associated pump stations listed in Table 5 and Table 6 are out of scope for this 
sub project. The production system is covered in another subproject. 
 

Table 5: Details of WTPs Supplying Kochi  Municipal Corporation Area  

Location Capacity (MLD) Year of Establishment Source of Water 

Maradu 100 2016 Muvattupuzha River 

Aluva I 48 1965 Periyar River  

Aluva II 72 1975 Periyar River  

Aluva III 70 1992 Periyar River  

Aluva IV 35 2002 Periyar River  

Total 325 1993 (Weighted Age) 

 
Table 6: Details of Raw Water and Product Water Pump Stations at WTPs for Kochi  

Raw Water Pump Stations 
WTP 

Product Water Pump Stations 

No. Capacity (MLD) No. Capacity (MLD) 

KPS01 48.0 Aluva I KPS05 48.0 

KPS02 72.0 Aluva II KPS06 72.0 

KPS03 105.0 
Aluva III 

KPS07 105.0 
Aluva IV 

KPS08 100.0 Maradu KPS09 100.0 

 
2. Distribution System  

51. The water distribution system of the Kochi Municipal Corporation (KMC) area is 
segmented into four water supply Subdivisions and each of these Subdivisions is further split into 
two or more Sections (zones) resulting in nine Sections. Table 7 presents the list of subdivisions 
and sections in KMC area.  
Figure 3 shows the locations of water supply sections in KMC area.  
 

Table 7: List of Water Supply Sub Divisions and Sections in KMC Area   

Subdivision Section Zone 

Kaloor 
Section 1 Kaloor S1 

Section 2 Kaloor S2 

Karuvelipady  
Section 1 Karuvelipady S1 

Section 2 Karuvelipady S2 

Pallimukku  

Section 1 Pallimukku S1 

Section 2 Pallimukku S2 

Section 3 Pallimukku S3 

Vyttila 
Section 1 Vyttila S1 

Section 2 Vyttila S2 
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Figure 3: Water Supply Sections (Zones) of Kochi Municipal Corporation 

 
 

a. Distribution Pipelines in Kochi Municipal Corporation  

52. Table 8 contains the lengths of the Kochi Municipal Corporationôs (KMCôs) distribution 
pipelines in different sections (zones) and subdivisions. 
   

Table 8: Distribution Pipeline Length by Section and by Subdivision for 2017  

Section (Zone) Length (m) Percent Percent Length (m) Subdivision 

Kaloor S1 131,071 10.4% 
23.0% 290,102 Kaloor 

Kaloor S2 159,030 12.6% 

Karuvelipady S1 132,639 10.5% 
20.2% 254,734 Karuvelipady 

Karuvelipady S2 122,095 9.7% 

Pallimukku S1 92,009 7.3% 

27.8% 350,585 Pallimukku Pallimukku S2 106,800 8.5% 

Pallimukku S3 151,775 12.0% 

Vyttila S1 104,618 8.3% 
29.0% 367,286 Vyttila 

Vyttila S2 262,667 20.8% 

Total 1,262,706 100.0% 100% 1,262,706 Total 

 
53. Table 9 contains the KMC distribution pipelines by material. From this set of data, PVC 
pipe material dominates the material type followed by AC and CI.  
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Table 9: Pipeline Length by Material for 2017  in Kochi Municipal Corporation  

Material Length (m) Percent 

AC 290,842 23.0% 

CI 192,307 15.2% 

DI 4,826 0.4% 

HDPE 25,986 2.1% 

GI 2,825 0.2% 

MS 0 0.0% 

PREMO 10,925 0.9% 

PVC 731,729 57.9% 

ASTM 0 0.0% 

VITROLI 3,266 0.3% 

Total 1,262,706 100.0% 

 
b. Booster Pump Stations in Kochi Municipal Corporation 

54. KMC has nine booster pump stations and these are listed in Table 10.  
 

Table 10: Booster Pump Stations  in Kochi Municipal Corporation  

PS No. Location Name Pump From Pump Type 

PS10 Karuvelipady Karuvelipady CW Karuvelipady 5 ML GLSR HSC Centrifugal 

PS11 Thoppumpady Thoppumpady CW Thoppumpady Sump HSC Centrifugal 

PS12 Palluruthy Palluruthy CW Palluruthy 2 x 4.05 ML GLSRs HSC Centrifugal 

PS13 Thammanam  Thammanam CW (1&2) Thammanam 8.5 ML GLSR HSC Centrifugal 

PS14 Thammanam  Thammanam CW (3) Thammanam 13.5 ML GLSR HSC Centrifugal 

PS15 Pallimukku  Pallimukku CW1 Pallimukku 1.0 ML GLSR HSC Centrifugal 

PS16 Pallimukku  Pallimukku CW2 Pallimukku 1.25 ML GLSR HSC Centrifugal 

PS17 Pallimukku  Pallimukku CW3 Pallimukku 2.5 ML GLSR HSC Centrifugal 

PS18 Elamkulam Elamkulam CW Elamkulam 6.5ML GLSR HSC Centrifugal 

 
c. Reservoirs (Tanks) in Kochi Municipal Corporation 

55. Kochi Municipal Corporation has 11 reservoirs (tanks) and these are listed in Table 11. 
 

Table 11: Reservoirs ( Tanks ) in Kochi Municipal Corporation  

Tank No. Location Type Zone Serviced Capacity (kl) Year 

T1 Elamkulam GLSR Kaloor S1&S2 6,500 2006 

T2 Thammanam  GLSR  
Pallimukku S1&S2, Vyttila 
S1&S2 

13,000 1987 

T3 Pachalam GLSR Pallimukku S1&S2 6,000 1985 

T4 Vaduthala GLSR Pallimukku S1&S2 2,500 2005 

T5 Palluruthy GLSR Karuvelipady S2 8,100 2006 

T6 Thoppumpady ELSR Karuvelipady S1&S2 1,820 NA 

T7 Fort Cochin ELSR Karuvelipady S1&S2 1,420 NA 

T8 Koovappadam ELSR Karuvelipady S1&S2 1,820 NA 

T9 Karuvelipady  GLSR Karuvelipady S1&S2 5,000 1975 

T10 Mattanchery ELSR Karuvelipady S1&S2 2,200 NA 

T11 Pallimukku GLSR Pallimukku S1, S2&S3 4,750 NA 

 
56. Distribution System of Kochi Municipal Corporation is presented in Figure 4.  
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D. Environmental Audit of Existing Water Supply Infrastructure  

57. An assessment was undertaken on the existing infrastructures that will be rehabilitated, 
such as water treatment plants and pump houses. The areas where existing underground water 
supply pipelines are laid were also visited. Based on the scope of the project, all activities will 
primarily be an upgrading of the infrastructure facilities, and no new major expansion will be 
undertaken. Nevertheless, a simple environmental audit has been conducted to (i) assess the 
compliance of the existing facilities with environmental legislations and (ii) determine 
environmental issues at the sites. Expectedly, the proposed project will provide the corrective 
action or address in part the environmental issues associated with these existing facilities. Based 
on site visits conducted, a preliminary environmental audit note has been prepared and attached 
as Appendix 11. Based on the final detailed design progress and development, a more detailed 
audit may be undertaken as part of updating this environmental assessment report.  
 
58. Initial screening using the IBAT revealed that the project area is likely a critical habitat in 
terms of various species listed in the IUCN Red List of Endangered Species. It also revealed the 
existence of biodiversity areas within the 50-km radius. Field visits also revealed the presence of 
protected monuments (locally and nationally), which may like be impacted by the project. Per 
project data and information, pipelines that will be replaced are old asbestos cement pipes, with 
potential mishandling of which could impact the environment and the health and safety of workers 
and community people. All these concerns have been found to be significant issues during the 
audit that should be considered in this environmental assessment, including the formulation of 
measures on how to mitigate potential impacts. Table 12 below summarizes these audit findings. 
 

Table 12: Summary Environmental Audit of Existing Facilities  

Infrastructure Details Proposed 
Rehabilitation 

Compliance with 
Environmental 

Regulatory Framework 

Environmental Concerns 

Pipelines 1263 km 
distribution 
network 
throughout 
the Kochi 
Municipal 
Corporation 
area. 

Replacement of 
706 km 
distribution 
network 
including 291 km 
AC pipes by 
laying new 
pipes. 
 
AC pipes will be 
left in-situ. 

- Rehabilitation of 
pipelines within the 
CRZ requires CRZ 
clearance from 
MoEFCC. 
 
- Rehabilitation of 
pipelines within the 
prohibited area and 
regulated area of two 
ASI protected 
monuments require 
clearance from ASI.  
 
 
- Rehabilitation of 
pipelines within the 
heritage zone of Kochi 
require clearance from 
the Art and Heritage 
Commission of Kerala 
(refer Appendix 11). 

- Existing AC pipes could 
be damaged during 
replacement, which could 
endanger the health and 
safety of workers and 
community people in the 
long term.  
- KWA does not have any 
asbestos management plan 
in place. 
Corrective action: 
Any asbestos waste 
generated during the 
rehabilitation works should 
be handled, stored and 
disposed as per the 
Asbestos Management 
Plan prepared for the 
project. 
 

Booster 
Pumping 
Stations and 

Nine 
existing 
water 

Replacement of 
pumps, motors, 
equipment, 

- ELSR at Fort Kochi 
and BPS at 
Thoppumpady are 

- Presence of asbestos-
containing materials in 
some pump house roofing. 
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Infrastructure Details Proposed 
Rehabilitation 

Compliance with 
Environmental 

Regulatory Framework 

Environmental Concerns 

reservoir 
tanks  

pumping 
stations 
and 11 
tanks 
strategically 
located at 
various 
points of 
Kochi City.  
 

instrumentations, 
and other allied 
appurtenances 
of various 
pumping station 
components.  
 
Repair of 
damaged 
concrete or solid 
structures 
 

located in Coastal 
Regulation Zone. 
Rehabilitation of these 
facilities will require 
CRZ Clearance from 
MoEFCC.  
 
- ELSR at Fort Kochi is 
located within the 
regulated area of St. 
Francis CSI Church, an 
ASI protected 
monument. Hence, 
Archaeological 
clearance is required for 
its rehabilitation. 
(refer Appendix 11). 

- AC pipes scattered 
around the vicinity of most 
pumping stations.  
- KWA does not have any 
asbestos management plan 
in place. 
Corrective action: 
AC pipes scattered around 
the vicinity of pumping 
stations and any asbestos 
waste generated during the 
rehabilitation works should 
be handled, stored and 
disposed as per the 
Asbestos Management 
Plan prepared for the 
project. 
 
- No appropriate PPEs (ear 
plugs, vests, safety shoes, 
helmet) are worn by 
workers at the BPSs.  
Corrective action:  
Provide appropriate PPEs 
to workers and enforce the 
use of these PPEs by KWA. 
 
- Rest area / Sleeping room 
located within the pump 
houses. High risk of hearing 
loss for workers if there is 
long period of exposure and 
no ear protection is worn. 
Corrective action:  
Sleeping quarters should 
not be allowed inside the 
pump house. Rest areas 
should be located where 
noise is at minimum and 
with level complying with 
noise level standards. 

 
E. The Subproject  

59. This environmental assessment covers the distribution system subproject package in 
Kochi City with the following civil works components: (i) rehabilitation and replacement of 423.5 
km of water supply pipelines made of various materials including 8.5 km of asbestos cement (AC) 
due to poor performance, (ii) replacement of 282.3 km of water supply pipelines made of AC 
material due to unacceptable social risk of asbestos, (iii) rehabilitation of 9 booster pump stations, 
(iv) rehabilitation of 11 storage tanks and (v) rehabilitation and/or replacement of 146,685 house 
service connections including installation of water meters. Below are the specific description of 



28 

 

each component and the methodologies of how the subproject will be implemented throughout a 
target 10-year operation and maintenance period with capital works in the initial 7 years. 
 

1. Pipeline Rehabilitation or Replacement   

60. The rehabilitation or replacement of a pipeline is based on the following criteria: (i) 
performance: its operational performance has an adverse impact on the delivery on services; (ii) 
economics: when the cost of maintaining the pipeline exceeds its annualized cost of 
replacement; or (iii) risk: when the pipeline presents an unacceptable social or environmental 
risk. These three criteria apply throughout the life of a pipeline and will apply throughout the life 
of the contract under the package. 
 
61. The pipeline and property service connections rehabilitation or replacement programs 
comprise an initial pipeline and property connection service renewal program and an ongoing 
renewal program (i.e., operation and maintenance phase). The initial pipeline and property 
connection service program is the substantive part of the capital works of this subproject. The 
ongoing pipeline and property connection service renewal program (i.e., operation and 
maintenance phase) forms part of the preventative maintenance program in keeping with 
contemporary asset management practices. The initial pipeline and property connection service 
renewal program is designed to effectively overcome a backlog of renewals, after which a steady 
renewal program will program will be put in place to avoid such backlogs forming in the future.  
 

a. Performance  Based Rehabilitation or Replacement of Pipelines  

62. Table 13 contains the number of recorded pipeline faults in all types of pipes and the 
length of pipelines to be renewed due to faults in the project area for 2017. These pipeline faults 
include faults on the pipelines themselves, faults on fittings such as valves, and faults with 
property service connections. 
 

Table 13: Recorded Pipeline Faults and Lengths of Pipelines to be Renewed  

Water Supply Section 
Total Pipeline 

Length (m) 
Recorded 

Faults (No.) 
Average 

Faults/km 
Length to be 
Renewed (m) 

Kaloor S1 131,071 488 3.7 77,300 

Kaloor S2 159,030 685 4.3 83,979 

Karuvelipady S1 132,639 473 3.6 42,538 

Karuvelipady S2 122,095 804 6.6 47,492 

Pallimukku S1 92,009 305 3.3 50,250 

Pallimukku S2 106,800 123 1.2 22,202 

Pallimukku S3 151,775 336 2.2 65,127 

Vyttila S1 104,618 183 1.7 11,781 

Vyttila S2 262,667 328 1.2 22,839 

Total 1,262,706 3,725 3.0 423,510 

 
63. A decision has been made to build a pipeline renewal program from the pipeline faults 
data, where all pipelines with a fault rate greater than or equal to 2.0 faults per kilometre of 
pipeline19 shall be replaced. Based on this decision, a pipeline renewal program has been 
developed and the result is shown in Table 13. It shows that 423,510 metres of pipelines are to 

 
19 An acceptable pipeline fault rate in a well-developed and well-managed water supply distribution system in a large 

urban area is in the order of 0.3 to 0.5 faults per kilometer of pipeline which is only one tenth of the rate adopted 
here.  
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be renewed as a result of poor performance. This represents 33% of the 1,262,706 meters of 
pipelines that are available.  
 
64. Table 14 shows that 3,725 faults occurred in 2017 and with the implementation of the 
pipeline renewal program it is expected to remove 3,043 faults. These data are for 2017 and the 
number of faults would be expected to increase at between 2% and 4% per year in a water supply 
system where repairs are completed in a manner that the same fault does not repeat.  
 

Table 14: Total Pipeline Faults in  2017 and Faults Proposed to be Removed  

Section (Zone) 
Total No. of 

Faults 
No. of Faults to 

be Removed 
Percentage of Faults 

to be Removed 
Balance No. 

of Faults 

Kaloor S1 488 446 91% 42 

Kaloor S2 685 635 93% 50 

Karuvelipady S1 473 400 85% 73 

Karuvelipady S2 804 784 98% 20 

Pallimukku S1 305 265 87% 40 

Pallimukku S2 123 87 71% 36 

Pallimukku S3 336 301 90% 35 

Vyttila S1 183 27 15% 156 

Vyttila S2 328 98 30% 230 

Total 3725 3043 82% 682 

 
b. Economics Based Rehabilitation or Replacement of Pipelines  

65. This criterion was not included in the analysis for calculation of pipeline length for initial 
pipeline renewal program but is included in this subproject as part of a pipeline renewal decision 
making tool for the ongoing pipeline renewal program. 
 

c. Risk Based Rehabilitation or Replacement of Pipelines  

66. Some of the pipelines are made from Asbestos Cement (AC) pipe. Asbestos pipe is not 
hazardous when used as a water supply pipeline where the pipeline is buried and continuously 
wet. However, during maintenance activities or the making of new connections, the pipeline is 
exposed and can become dry leading to the asbestos cement material becoming friable and 
asbestos fibres becoming airborne, which if inhaled can result in asbestosis which is incurable 
and fatal. This characteristic qualifies asbestos cement as a hazardous substance which must be 
handled and disposed of using strictly applied procedures. Hence, a decision has been taken to 
renew all AC pipes as they are considered to present an unacceptable social risk. The Contractor 
shall renew all AC pipelines as part of this subproject. 
 
67. Table 15 shows the lengths of AC pipes which are to be renewed as a result of poor 
performance and as a result of risk. This IEE report provides an asbestos management plan that 
will be followed under this subproject to ensure that hazards of AC pipes are avoided or mitigated. 
 

Table 15: Lengths of AC Pipeline s by Section in Kochi Municipal Corporation  

Section (Zone) Total 
Pipeline 
Length 

(m) 

Length of  
AC Pipes to be 

Renewed due to Poor 
Performance (m) 

Length of AC 
Pipes to be 

Renewed due 
to Risk (m) 

Total Length 
of AC Pipes 

to be 
Renewed (m) 

Percentage of 
AC Pipes 
Length 

Kaloor S1 131,071 0 35,262 35,262 27% 

Kaloor S2 159,030 0 36,113 36,113 23% 
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Section (Zone) Total 
Pipeline 
Length 

(m) 

Length of  
AC Pipes to be 

Renewed due to Poor 
Performance (m) 

Length of AC 
Pipes to be 

Renewed due 
to Risk (m) 

Total Length 
of AC Pipes 

to be 
Renewed (m) 

Percentage of 
AC Pipes 
Length 

Karuvelipady S1 132,639 6,423 15,688 22,111 17% 

Karuvelipady S2 122,095 698 34,225 34,923 29% 

Pallimukku S1 92,009 99 18,410 18,509 20% 

Pallimukku S2 106,800 1,213 34,360 35,573 33% 

Pallimukku S3 151,775 156 44,557 44,713 29% 

Vyttila S1 104,618 0 24,050 24,050 23% 

Vyttila S2 262,667 0 39,590 39,590 15% 

Total 1,262,706 8,587 282,255 290,842 23% 

 
d. Summary  of Distribution Pipeline Rehabilitation or Replacement  

68. Table 16 shows the lengths of pipeline planned to be replaced under the initial pipeline 
renewal program under this subproject. However, the performance lengths may be modified 
prospectively depending on any new information requiring such modification in the target lengths. 
This initial pipeline renewal program forms the basis of the capital works for this subproject. 
 

Table 16: Summary of Proposed Pipeline  Rehabilitation or Replacement  

Section  
(Zone) 

Total 
Pipeline 
Length 

(m) 

Length of all Pipes 
to be Renewed due 

to Poor 
Performance (m) 

Length of AC 
Pipes to be 

Renewed due 
to Risk (m) 

Total Length 
of Pipes to 

be Renewed 
(m) 

Percentage 
of Pipes 

Length to be 
Renewed 

Kaloor S1 131,071 77,300 35,262 112,562 85.9% 

Kaloor S2 159,030 83,979 36,113 120,092 75.5% 

Karuvelipady S1 132,639 42,538 15,688 58,226 43.9% 

Karuvelipady S2 122,095 47,492 34,225 81,717 66.9% 

Pallimukku S1 92,009 50,250 18,410 68,661 74.6% 

Pallimukku S2 106,800 22,202 34,360 56,562 53.0% 

Pallimukku S3 151,775 65,127 44,557 109,684 72.3% 

Vyttila S1 104,618 11,781 24,050 35,832 34.2% 

Vyttila S2 262,667 22,839 39,590 62,429 23.8% 

Total  1,262,706 423,510 282,448 705,958 56.0% 

 
e. Pipeline Maintenance Activities  (Ongoing Renewal Program)  

69. From Table 14 and Table 16 it is evident that replacing 56% of the pipelines reduces 82% 
of the faults. By removing the poorly performing pipelines, it is expected that the number of 
maintenance activities would also reduce. The balance faults from initial pipeline renewal program 
will be addressed through responsive maintenance (ongoing pipeline renewal program). At the 
completion of the initial pipeline renewal program for a Section the Contractor shall commence 
preparing an ongoing pipeline renewal program.  
 

2. Renewal of Property Serv ice Connections   

70. Table 17 presents the details of property service connections in Kochi Municipal 
Corporation during 2017. 
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Table 17: Details of Property Service Connections in Kochi Municipal Corporation  

Category of Property Service Connections Number of Property Service Connections 

Industrial 20,249 

Domestic 126,085 

Non-Domestic 229 

Special 121 

Total 146,685 

 
71. As a one-off program, all property service connections that are currently more than four 
years old shall be renewed20. This constitutes all the property service connections that are listed 
in Table 17. As part of the property service connection renewal, water meter will also be replaced. 
The renewal of property service connections is to be coordinated with the renewal of pipelines. 
Property service connections are to be renewed at the time a pipeline is renewed. The remaining 
property service connections are to be renewed as a separate works program; meaning that there 
are two property service connection renewal programs. They are: 1) Dependent: Renewal of 
property service connections concurrent with the renewal of pipelines, 2) Independent: Renewal 
of property service connections independent of the renewal of pipelines. The number of property 
service connections in each one of these two programs have been calculated. Dependent will 
have 83,252 connections and Independent will have 63,433 connections. 
 

3. Renewal of  Booster Pump Stations and Reservoirs ( Tanks ) 

72. Nine booster pump stations listed in Table 10 and 11 reservoirs (tanks) listed in Table 11 
will be renewed or rehabilitated by carrying out various electrical, mechanical and civil works. 
Works in booster pump stations will include replacement of pumps and motors, suction and 
delivery pipes, valves, and delivery pressure gauge; Painting of pipes; Installation of flow meters, 
switchboards and control systems, SCADA and instruments; Upgradation of HT cables; 
Dismantling of damaged pump sets and motors, starter, foundation wirings, damaged panel 
boards and disconnecting unwanted electrical connections.  
 
73. Works in tanks will include installation of air ventilators, inspection doors and GI pipe hand 
railing; dismantling of some existing RCC structures; providing RCC lining for floors and roof 
slabs, TMT steel reinforcement for RCC work, water proofing treatment with bitumen felt over 
roof; providing food grade epoxy painting, non-corrosive uPVC ladder, ultrasonic level sensors 
with associated instrumentation, power supply, and communication with SCADA in tanks; 
cleaning all open areas and removal of all debris; storing all materials like spares, damaged parts, 
metal products etc. having salvage value in a segregated tidy manner; reinstating and clearly 
delineating roads and pathways; repairing or renovating the gates, fences and other security 
arrangements; repairing all building surfaces (walls and roofs) to fill cracks with putty and painting 
all buildings; repairing windows; Improving lighting; renovating drainage of the entire premises; 
replacing broken or dysfunctional furniture; and checking electrical switch boards and cabling in 
buildings and making safe. 
 

4. Summary of Subproject Components  

74. Table 18 presents the summary of subproject components. 
 

 

 
20 Thereafter a property service connection and/or meter replacement shall only be renewed when the performance of 

a property service connection and/or meter is such that it justifies a replacement. 
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Table 18: Summary of Subproject Components  

Infrastructure Description Location Construction Method 

1. Distribution Pipeline Rehabilitation or Replacement 

A. Performance Based Rehabilitation or Replacement  ¶ Pipelines will be buried in trenches 
within the right of way (ROW) of 
existing roads only.  

¶ No involuntary resettlement is 
envisaged. Any loss of income for 
roadside vendors will be compensated 
as per Resettlement Plan. 

¶ No tree cutting is envisaged.  

¶ Excavation will be carried out 
manually or using excavators. Pipeline 
trench depth will be 1.5 m and width 
will vary between 0.9 m and 1.2 m. 
Pipes will be placed in the trench and 
refilled with the excavated soil. 
Surplus soil (2-3%) will be disposed 
safely. Road will be restored by the 
Contractor. 

¶ Because of the health risks of AC 
pipes, they will be left in situ by 
providing parallel pipelines with non-
AC materials including shifting of 
property service connections to the 
new mains as part of the pipe renewal 
program. This will reduce risks of 
handling and disposal of AC pipes. 
The Contractor shall explore laying the 
parallel pipeline at a reasonable 
distance to the existing mainôs location 
and on commissioning of the new 
main and shifting of connections, the 
old AC main shall be disconnected 
from the source of supply and it shall 
be left underground. Any excavated 
fragments of AC pipes or fittings will 
be handled, stored and disposed as 
per the Asbestos Management Plan of 
the project. 

Dia (mm) Material Length (m) Section 

50 All 2,022 All Sections 

75 All 42,130 All Sections 

175 All 1,612 All Sections 

80 AC 8,394 All Sections 

125 GI 580 All Sections 

110 HDPE 1,820 All Sections 

200 HDPE 660 All Sections 

40 PVC 909 All Sections 

63 PVC 73,595 Kaloor S2 

63 PVC 15,478 Karuvelipady S1 

63 PVC 25,403 Karuvelipady S2 

90 PVC 62,871 All Sections 

63 PVC  71,171 Kaloor S1 

63 PVC  43,149 Pallimukku S1 

63 PVC  15,012 Pallimukku S2 

63 PVC  58,704 Pallimukku S3 

Sub Total 423,510  

B. Risk Based Rehabilitation or Replacement  

90 AC 1,217 All Sections 

100 AC 225,602 All Sections 

125 AC 4,372 All Sections 

150 AC 31,521 All Sections 

200 AC 8,420 All Sections 

225 AC 2,327 All Sections 

250 AC 3,143 All Sections 

300 AC 1,256 All Sections 

500 AC 4,398 All Sections 

Sub Total 282,255  

Total 705,405  

2. Renewal of Property Service Connections 

Category No. Section ¶ All property service connections in 
Kochi Municipal Corporation will be 
renewed. 

¶ As part of the property service 
connection renewal, water meter will 
also be replaced. 

¶ Property service connections will be 
renewed at the time a pipeline is 
renewed.  

¶ Remaining property service 
connections will be renewed as a 
separate works program. 

Industrial 20,249 All Sections 

Domestic 126,085 All Sections 

Non-Domestic 229 All Sections 

Special 121 All Sections 

Total 146,685  
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Infrastructure Description Location Construction Method 

3. Renewal of Booster Pump Stations (BPS) and Reservoirs (Tanks) 
No. BPS / Tank Capacity Location Booster Pump Stations: 

¶ Replacement of pumps and motors, 
suction and delivery pipes, valves, and 
delivery pressure gauge. 

¶ Painting of pipes 
¶ Installation of flow meters, 

switchboards and control systems, 
SCADA and instruments. 

¶ Upgradation of high-tension cables 
¶ Dismantling of damaged pump sets 

and motors, starter, foundation 
wirings, damaged panel boards and 
disconnecting unwanted electrical 
connections. 

 
Reservoirs (Tanks): 
¶ Installation of air ventilators, inspection 

doors and GI pipe hand railing. 
¶ Dismantling of existing RCC structures 
¶ Providing RCC lining for floors and 

roof slabs, steel reinforcement for 
RCC work, water proofing of roof. 

¶ Providing food grade epoxy painting, 
non-corrosive uPVC ladder, ultrasonic 
level sensors with associated 
instrumentation, power supply, and 
communication with SCADA in tanks. 

¶ Cleaning all open areas and removal 
of all debris. 

¶ Storing all materials like spares, 
damaged parts, metal products etc. 
having salvage value in a segregated 
tidy manner.  

¶ Reinstating and clearly delineating 
roads and pathways.  

¶ Repairing or renovating the gates, 
fences and other security 
arrangements.  

¶ Repairing all building surfaces (walls 
and roofs) to fill cracks with putty and 
painting all buildings.  

¶ Repairing windows.  
¶ Improving lighting. 
¶ Renovating drainage of the entire 

premises.  
¶ Replacing broken or dysfunctional 

furniture.  
¶ Checking electrical switch boards and 

cabling in buildings and making safe. 

PS18 
Elamkulam 
BPS 

41.7 MLD 

Elamkulam 

T1 
Elamkulam 
GLSR 

6,500 kl 

PS13 
Thammanam 
BPS 1&2 

33.8 MLD 

Thammanam  PS14 
Thammanam 
BPS 3 

28.8 MLD 

T2 
Thammanam 
GLSR  

13,000 kl 

T3 
Pachalam 
GLSR 

6,000 kl Pachalam 

T4 
Vaduthala 
GLSR 

2,500 kl Vaduthala 

PS12 
Palluruthy 
BPS 

14.2 MLD 

Palluruthy 

T5 
Palluruthy 
GLSR 

8,100 kl 

PS11 
Thoppumpady 
BPS 

11.8 MLD 

Thoppumpady 

T6 
Thoppumpady 
ELSR 

1,820 kl 

T7 
Fort Kochi 
ELSR 

1,420 kl Fort Kochi 

T8 
Koovappadam 
ELSR 

1,820 kl Koovappadam 

PS10 
Karuvelipady 
BPS 

28.6 MLD 

Karuvelipady  

T9 
Karuvelipady 
GLSR 

5,000 kl 

T10 
Mattanchery 
ELSR 

2,200 kl Mattanchery 

PS15 
Pallimukku 
BPS 1 

60.5 MLD 

Pallimukku 

PS16 
Pallimukku 
BPS 2 

12.1 MLD 

PS17 
Pallimukku 
BPS 3 

1.7 MLD 

T11 
Pallimukku 
GLSR 

4,750 kl 

AC ï Asbestos Cement, GI ï Galvanized Iron, HDPE ï High Density Polyethylene, PVC ï Poly Vinyl Chloride, BPS ï 
Booster Pump Station, GLSR ï Ground Level Storage Reservoir, ELSR ï Elevated Storage Reservoir, MLD ï Million 
Litres per Day, kl ï Kilo Litre, SCADA ï Supervisory Control and Data Acquisition, RCC ï Reinforced Cement Concrete. 

 
75. Figure 4 shows the water supply distribution system of Kochi Municipal Corporation with 
non-AC pipes and AC pipes in different colours. It also shows the transmission mains, booster 
pump stations and reservoirs (tanks) in the KMC area, which are part of this subproject.  
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Figure 4: Water Supply Distribution System of Kochi Municipal Corporation  
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5. Analysis of Alternatives  

76. The SPS requires an analysis of project alternatives to determine the best method of 
achieving project objectives (which is providing potable water to people in Kochi, in this case) 
while minimizing environmental impacts. Alternative analysis provides an opportunity to integrate 
environmental considerations into early stages of project (i.e., pre-feasibility or feasibility study), 
so that adverse environmental impacts can be avoided or minimized by various alternatives. It 
also provides opportunity to study various options vis a vis costs, provides a logical base, via 
transparent process, assist in decision making, gaining public support and ultimately in project 
approvals and timely implementation.  
 
77. The proposed water supply subproject in Kochi includes rehabilitation of existing 
distribution network, renewal of property service connections and rehabilitation of existing booster 
pump stations and service reservoirs. Description of alternatives considered for various aspects 
of the subproject such as location of the pipelines and pump stations and methodology of pipeline 
rehabilitation are presented in the following sections. A no project alternative was also considered. 
 
78. No project alternative. The levels of water supply service in the city have been 
deteriorating in the recent years and areas affected by intermittent water supplies and low 
pressures have been growing. Water losses have been steadily increasing and as a consequence 
the quality of water at customer taps has also been deteriorating which is increasing the risk to 
public health. A backlog of capital maintenance has been steadily growing and is now at a stage 
where an intervention is required. As a result of the large water losses in the networks all of the 
water treatment plants servicing the city are being challenged by the demand for ever higher 
volumes of water. Pipelines of the city are suffering faults at a rate that is ten times the accepted 
norm and approximately half need replacing. Most of the pump stations are operating above their 
respective design capacities which is causing them to operate inefficiently and unreliably. A 
backlog of pump station capital maintenance is also growing. The pump stations require 
refurbishment and upgrading. 
 
79. No project alternative would yield the city to be continuously under-serviced that puts the 
health of the general public at an increasing risk and could potentially worsen the living 
environment. This óno projectô scenario would impede further social and economic development 
of the city and defer commitments to improve the proportion of the population with sustainable 
access to clean water. Given the large-scale benefits to the population and environment, óno 
projectô alternative is considered inappropriate. 
 
80. Analysis of alternatives for location of pipelines and pump stations. The subproject 
is not proposing any new pipelines or pump stations. It is proposing the rehabilitation of existing 
pipelines and pump stations only. Hence, there was no need of considering alternative locations. 
 
81. Analysis of alternatives for methodology of AC pipe renewal. Two alternatives were 
considered for the renewal of AC pipes, considering their health safety risks. They are: (1) 
removing the existing AC pipes (about 290 km) completely and laying new pipes of non-AC 
materials (2) leaving the AC pipes in-situ and provide parallel pipelines of non-AC materials.  
 
82. Working with or handling AC pipes in a manner that produces dust, fiber, air borne 
particles etc., is very harmful and hazardous to the workers and general public in and around the 
work sites. The condition of existing underground AC pipes is not known, however, as these are 
old, certain pipes may likely be in deteriorated conditions. So, it was assumed that the pipes are 
in friable form or in a condition in which it can release fibers. Before it is subjected to any 
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disturbance or removal, all safeguard measures need to be adopted. Moreover, the large quantity 
of AC pipes that may be excavated needs to be safely disposed in a hazardous waste treatment, 
storage and disposal facility (TSDF). This will considerably reduce the capacity of the only one 
TSDF in Kerala. Because of the health risks of AC pipes, it was decided that they will be left in 
situ by providing parallel pipelines with non-AC materials including shifting of property service 
connections to the new mains as part of the pipe renewal program. This will reduce risks of 
handling and disposal of AC pipes. The Contractor shall explore laying the parallel pipeline at a 
reasonable distance to the existing mainôs location and on commissioning of the new main and 
shifting of connections, the old AC main shall be disconnected from the source of supply and it 
shall be left underground. Any excavated fragments of AC pipes or fittings will be handled, stored 
and disposed as per the Asbestos Management Plan of the project. 
 

6. Subproject Bidding and Implementation Status   

a. Status  of Bidding  

83. The subproject had single stage international competitive bidding. The bids are under 
evaluation by KWA. The work will be awarded in third quarter of 2023. 
 

b. Implementation  Timetable  

84. The duration of the project is ten (10) years. The project comprises the functions of asset 
management, design and construction, and operations and maintenance. There is a temporal 
overlap between these functions, and these are best understood by considering Figure 5. The 
general concept for this project is as follows. 
 

¶ The Contractor shall take responsibility for the operations and maintenance of the water 
supply distribution system within Kochi Municipal Corporation for a period of ten years 
under a prescribed operations and maintenance regime. The operations and maintenance 
shall begin 61 days from the Commencement Date. The Contractor shall operate and 
maintain the assets for ten years less 61 days from this date.  

¶ The Contractor shall spend the first-year mobilising and establishing the renewal works 
which will include various data collections and works programming. 

¶ At the same time the Contractor shall commence implementing asset management 
practices which involve collecting and analysing data, setting up and maintaining 
information management systems and establishing water supply asset renewal programs; 
in the case of the latter the first asset renewal program is only required for the single year 
of Year 2, and shall be produced annually thereafter. 

¶ From the start of Year 2 the Contractor shall commence implementing the initial asset 
renewal program for Year 2. 

¶ The project has been designed such that assets are renewed progressively on a water-
supply-zone by water-supply-zone basis. However not all assets in a water supply zone 
are renewed (as some are in reasonable/good working order), and hence at the end of the 
renewal program for a particular water supply zone, that water supply zone will comprise 
a mix of existing and renewed assets. Nevertheless, for convenience such a water supply 
zone referred to as a ñrenewed water supply zoneò.  

¶ When the asset renewal program for a water supply zone is completed, the Contractor 
shall commence operating and maintaining that zone but under a different operations and 
maintenance regime to that for a yet-to-be renewed water supply zone, which is referred 
to as an ñexisting water supply zoneò. At the same time following completion there may be 
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assets that still require renewing in subsequent years and an ongoing asset renewal 
program shall commence for the renewed water supply zone. 

¶ This process will continue until the initial asset renewal programs for all water supply zones 
are completed. At this time the Contractor shall be operating and maintaining all ñrenewed 
water supply zonesò, with each water supply zone comprising a mix of existing and 
renewed assets.  

¶ Unrenewed assets will continue to deteriorate towards the end of the project and provision 
has been made for these assets to continue to be renewed, when such is warranted, up 
until the contract closure as part of an ongoing asset renewal program. This approach is 
commensurate with good asset management practices, where assets are renewed as 
required, rather than building up a backlog during which time services degrade, and 
resulting eventually in a large capital works program such as the one undertaken here. 

 
Figure 5: Project Timetable 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 

Operations and Maintenance Existing Assets   

Asset Management 

Start 
Up 

Initial Renewal of Existing Assets   

 Operations and Maintenance of Renewed and Existing Assets 

  Ongoing Renewal of All Assets 

 
85. By making a number of assumptions an Asset Renewal Plan has been developed as an 
example of what is required. The sample Asset Renewal Plan has been used to show how the 
project will be developed and implemented. Figure 6 and Figure 7 show the outcome of the 
sample Asset Renewal Plan and the different operations and maintenance periods separated by 
a design and construction period. Table 19 shows the pipeline and property connection renewal 
schedule. Table 20 shows the booster pump stations and tanks renewal schedule. Table 21 
shows the operations service schedule.  
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Figure 6: Phases of Section-wise Renewal Plan for Distribution Pipelines  

 
 

Figure 7: Phases of Renewal Plan for Booster Pump Stations and Tanks 
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Table 19: Pipeline and Property Connection Renewal Schedule   

Priority 
Water Supply 
Zone 

Length of 
Pipelines to 
be Renewed 

(m) 

Property 
Connections to 

be Renewed 
(No.) 

Must Start 
by (Day 

from Start)) 

Must End 
by (Day 

from Start) 

Duration 
(Days) 

1 Kaloor S1 112,562 15,719 365 1403 1038 

2 Kaloor S2 120,092 19,072 365 1472 1107 

3 Karuvelipady S1 58,226 23,627 365 902 537 

4 Karuvelipady S2 81,717 21,748 1403 2156 753 

5 Pallimukku S1 68,661 8,233 1472 2105 633 

6 Pallimukku S2 56,562 9,557 902 1423 521 

7 Pallimukku S3 109,684 13,581 1423 2434 1011 

8 Vyttila S1 35,832 10,012 2105 2435 330 

9 Vyttila S2 62,429 25,137 2156 2731 575 

 Total 705,765 146,685    

 
 

Table 20: Booster Pump Stations and Tanks  Renewal Schedule  

Pump Station Service Area 
Must Start by 

(Day from Start) 
Must End by 

(Day from Start) 
Duration 
(Days) 

PS10 Karuvelipady S1&S2 365 902 537 

PS11 Karuvelipady S1&S2 365 902 537 

PS12 Karuvelipady S2 1403 2156 753 

PS13 Pallimukku S1&S2, Vyttila S1&S2 902 1423 521 

PS14 Pallimukku S1&S2, Vyttila S1&S2 902 1423 521 

PS15 Pallimukku S1 & S2 902 1423 521 

PS16 Pallimukku S1 & S2 902 1423 521 

PS17 Pallimukku S1 & S2 902 1423 521 

PS18 Kaloor S1&S2 365 1403 1038 

Tank Site Location 
Must Start by 

(Day from Start) 
Must End by 

(Day from Start) 
Duration 
(Days) 

T1 Elamkulam 365 1403 1038 

T2 Thammanam  902 1423 521 

T3 Pachalam 902 1423 521 

T4 Vaduthala 902 1423 521 

T5 Palluruthy 1403 2156 753 

T6 Thoppumpady 365 902 537 

T7 Fort Cochin 365 902 537 

T8 Koovappadam 365 902 537 

T9 Karuvelipady  365 902 537 

T10 Mattanchery 365 902 537 

T11 Pallimukku 1472 2105 633 
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Table 21: Operation Service  Schedule  

Water Supply Zone 

Existing Distribution System Renewed Distribution System 

Start by 
(Day from 

Start) 

End by 
(Day from 

Start) 

Duration 
(Days) 

Start by 
(Day from 

Start) 

End by 
(Day from 

Start) 

Duration 
(Days) 

Kaloor S1 1 1403 1403 1404 3652 2249 

Kaloor S2 1 1472 1472 1473 3652 2180 

Karuvelipady S1 1 902 902 903 3652 2750 

Karuvelipady S2 1 2156 2156 2157 3652 1496 

Pallimukku S1 1 2105 2105 2106 3652 1547 

Pallimukku S2 1 1423 1423 1424 3652 2229 

Pallimukku S3 1 2434 2434 2435 3652 1218 

Vyttila S1 1 2435 2435 2436 3652 1217 

Vyttila S2 1 2731 2731 2732 3652 921 
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IV. DESCRIPTION OF THE ENVIRONMENT 

A. Introduction  

86. Collecting the baseline environmental status of the subproject area helps to predict the 
magnitude of impacts that are likely to be caused due to proposed activities on different 
environmental components of the project influence area. As part of baseline environmental study, 
field visits were conducted during November ï December 2019. No environmental monitoring was 
carried out for this study and secondary sources of information were used to establish the baseline 
environmental quality of the study area. Recent data on environmental components were 
collected from government departments, publications, websites etc.  
 
87. Air quality and water quality details were collected from the websites of Central Pollution 
Control Board and Kerala State Pollution Control Board. Published EIA reports of projects located 
in the study area were also used to gather baseline data. Details regarding the ground water were 
obtained from the reports of Central Ground Water Board. Meteorological data were collected 
from the website of India Meteorological Department (IMD). Data on ecological resources and 
other components were gathered using field observations, secondary published sources and 
interviews and discussion with the local inhabitants and forest officials. Information on 
archaeologically important structures were collected from Archaeological Survey of India and 
State Archaeological Department. 
 
B. Physical Environment  

1. Location, Area and Connectivity  

88. The entire area of Kochi Municipal Corporation (KMC) is the subproject area. It is located 
in Kochi Taluk and Kanayannur Taluk of Ernakulam district, which is situated almost at the middle 
of Kerala State. Geographically, Kochi Municipal Corporation is located between latitudes 
9°53'23.00" North and 10° 2'59.00" North and longitudes 76°14'13.45" East and 76°20'24.15" 
East.  
 
89. The Arabian Sea lies all along the western boundary of the Corporation. Kochi Municipal 
Corporation has three major land areas separated by the Vembanad Lake, an estuary. They are 
Kochi, Willingdon Island and Ernakulam. Ernakulam district's headquarters was at Ernakulam, 
which gave the district its name. The headquarters was later shifted to Kakkanad. The entire 
Municipal Corporation area is known as Kochi (Cochin) City. The area of Kochi Municipal 
Corporation is 94.88 Sq.km. Location map of the subproject area is presented as Figure 1.  
 

90. Kochi Municipal Corporation has a very good transport and communication network. It has 
the credit of being the economic nerve center of the State. One of the all-season ports of the 
country is situated at Kochi. There is one international airport at Nedumbassery near Kochi and 
a naval airport at Willingdon Island. The city is well connected by road, rail, and air with the rest 
of the State and the whole country. Metro rail is connecting Kochi City with its suburbs. Telephone 
and Internet facilities are available throughout the city. Two international optical submarine 
telecommunications cables are landing at Kochi. 

  



42 

 

2. Topography  and Drainage System  

a. Topography  

91. Entire area of Kochi Municipal Corporation falls in the Lowlands area of Ernakulam district. 
The district has three well defined topographical areas ï High lands, Midlands and Lowlands (See 
Figure 8). The last two units form the major portion of the district while the high lands are restricted 
to the eastern and northern part of the district. The low land lies between the backwater and sea, 
while the midland occupies the area in between the low land and the highland. Elevation profile 
of Kochi Municipal Corporation is presented in Figure 9. 
 
92. Kochi city straddles the backwaters, encompassing the northern end of a peninsula, 
several islands and a portion of the mainland. To the west lies the Arabian Sea, and to the east 
is the urbanised region in the rest of the mainland area. Much of Kochi lies at sea level, with a 
coastline of 48 km. The city has a rich network of backwaters, which have been declared as 
National Waterways by the Central Government. 
 

Figure 8: Physiographic Profile of Kochi Municipal Corporation 
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Figure 9: Elevation Profile of Kochi Municipal Corporation 
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b. Drainage System  

93. The main rivers in Ernakulam district are Periyar and Muvattupuzha, which drain into 
Vembanad Lake, which is connected to Arabian Sea. These rivers are the water sources for Kochi 
Municipal Corporation. Periyar flows through the northern side and Muvattupuzha flows through 
the southern side of Kochi Municipal Corporation. Both the rivers do not enter the Corporation 
area. During rainy season the rivers are full and the low-lying areas are affected by heavy floods. 
These rivers maintain the flow during summer season also due to controlled release of water from 
upstream dams. Kadambrayar and Chithrapuzha are two small rivers that originate near the 
Corporation area and merge together to form Kaniyampuzha River which drains in to Vembanad 
Lake through the southern part of Kochi Municipal Corporation. Vembanad Lake, which is an 
estuary lines the entire length of the district at its western side. This lake extends to Alappuzha 
district on south side of Ernakulam district. Major portion of Vembanad Lake falls in Ernakulam 
district and it occupies considerable area in Kochi Municipal Corporation. This lake opens to 
Arabian Sea at Kochi harbour.  
 
94. The sea-coast in Ernakulam district falls entirely in Kochi taluk. Kochi harbour which is a 
major natural harbour is situated in Kochi Municipal Corporation in this taluk. Malipuram and 
Njarakkal in Vypin islands are open roadstead. Many islands can be seen scattered in the 
backwaters in Kochi and Kanayannur taluks. The main islands are Willingdon Island, Vypin, 
Ramanthuruth, Cheriya-Kadamakkudy, Bolgatty island (Ponjikkara), Vallarpadam, Valiya-
Kadamakkudy, Panangad, Chellanam, Nettur, Kumbalam, Cheranallur, Pizhala, Kothad etc. Most 
of these islands are very small in size extending from less than 1 Sq.km to 4 Sq.km. Willingdon 
Island and part of Vypin and Vallarpadam islands are part of Kochi Municipal Corporation. 
 
95. Kochi Municipal Corporation has a network of canals and backwaters. Vembanad Lake 
which stretches along the western side of the Corporation is the largest inland waterbody of the 
district. Varappuzha Lake is another lake located on the northern side of the Corporation and it is 
connected to Vembanad Lake. Many streams and rivers empty themselves into these backwaters. 
Vembanad Lake with a length of 82 km and a maximum breadth of 14 km covering an extent of 
205 sq. km. is the largest lake in the state. Some of the major rivers of the state like Periyar, 
Muvattupuzha, Meenachil, Pamba, Manimala and Achankovil are emptied into it.  
 
96. Ernakulam area of Kochi Municipal Corporation has five natural canals. They are, 
Edappally Canal (11.23 km), Thevara ï Perandoor Canal (9.88 km), Chilavannoor Canal (11.15 
km), Thevara Canal (1.405 km) and Market Canal (0.664 km). The first three canals run north -
south direction for the entire length of the Corporation. The last two canals run east-west direction. 
Edappally canal forms the eastern boundary of the Corporation. At present all these canals are 
highly silted and polluted by domestic waste, commercial waste, construction waste, and weeds 
growth. Kochi Metro Rail Corporation (KMRL) is planning to rejuvenate these canals to start inland 
navigation under the Integrated Urban Regeneration and Water Transport System Project 
(IURWTS). Willingdon Island and Kochi area also have natural canals. Important canal in Kochi 
area is known as Rameshwaram canal. These canals are also silted and polluted.  
 
97. Kerala State Water Transport Department is conducting boat services in Vembanad Lake, 
connecting various parts of the city and the neighbouring islands. Kochi Municipal Corporation is 
conducting ferry services connecting Fort Kochi with Vypin Island, across the sea mouth of 
Vembanad Lake. Another ferry service is between Ernakulam and Willingdon Island. KMRL is 
implementing Water Metro in Kochi, which connects various boat jetties in Kochi Municipal 
Corporation with the neighbouring islands and Infopark, an information technology park in 
Kakkanad, through natural canals. Some of the jetties have been constructed and the boats are 
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under construction. The service is expected to begin soon. Some of the canals and Vembanad 
Lake in Kochi are part of National Waterway-3.  
 
98. The drainage map of Kochi Municipal Corporation is shown in Figure 10. 
 

Figure 10: Drainage Pattern of Kochi Municipal Corporation 

 

 
3. Soils  

99. Sandy soil is found in Kochi Municipal Corporation. They vary in texture from sandy loam 
to pure sand and they are highly porous with low retentive capacity. They are deficient in all the 
major plant foods and lime. Coconut and paddy are extensively grown in the lowland region of 
Ernakulam district where Kochi Municipal Corporation is located. These soils are subject to 
periodical inundation with salt water and are highly acidic in reaction. 
 
100. Soil profile of Kochi Municipal Corporation is presented in Figure 11. Description of 
legends used in the map is detailed in Table 22. As per the soil map below, Kochi Corporation 
has K 01 & K 02 types of soil and details of the same can be found in the following table. 
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Figure 11: Soil Profile of Kochi Municipal Corporation 21 

 
 

Table 22: Description of Soil Types in Ernakulam District  

Soils 
Mapping 
Unit No. 

Description Major soils 
Classification 

Major Soils Inclusions 

K 01 Very deep, moderately well drained, sandy soils 
with moderately shallow water table on very 
gently sloping subdued sand dunes, with slight 
erosion; associated with very deep, moderately 
well drained, sandy soils. 

Mixed, Aquic 
Ustipsamments 
Mixed, Typic 
Ustipsamments 

Fine ï loamy, 
mixed, typic 
Dystropepts Coarse-
loamy, mixed Aquic 
Ustorthents 

K 02 Very deep somewhat excessively drained, 
sandy soils with moderately deep water table on 
very gently sloping beaches, with slight erosion; 
associated with very deep, moderately well 
drained, sandy soils with moderately shallow 
water table. 

Mixed, Typic 
Ustipsamments 
Mixed, Aquic 
Ustipsament 

Coarse-loamy, 
Mixed, Aquic 
Ustorthents 
Fine, Mixed, Aeric 
Tropaquepts 

K 04 Very deep, very poorly drained, clayey soils with 
shallow water table on level submerged lands, 
swamps and marshes; associated with very 
deep, very poorly drained, sulphide-rich, saline, 
clayey soils with very shallow water table. 

Fine, Mixed Typic 
Tropaquepts 
Fine, Mixed, Typic 
Sulfaquents 

Fine-loamy, Mixed, 
Typic Sulfaquents 
Mixed, Aquic 
Ustipasamments 

 
21 Source: Natural Resource Data Book ï Ernakulam district, by Kerala State Land use Board 
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Soils 
Mapping 
Unit No. 

Description Major soils 
Classification 

Major Soils Inclusions 

K 05 Very deep, imperfectly drained, clayey soils with 
shallow water table on level lands with valleys, 
with slight erosion. 

Fine, Mixed, Typic 
Dystropets Fine, 
Mixed, Aerie 
Tropaquepts 

Fine, Mixed, Typic 
Tropaquepts, Fine- 
loamy, Mixed Ustic 
Kanhaplohumults 

K 07 Very deep, well drained, gravelly clay soils on 
gently sloping coastal laterites, with moderate 
erosion; associated with very deep, well drained, 
gravelly clay soils with moderate surface 
gravelliness. 

Clayey-skeletal, 
Kaolinitic, Typic 
Kandiustults Clayey-
skeletal, Kaolinitic, 
Typic Kanhaplustult 

Loamy-skeletal, 
Mixed, Ustoxic 
Dystropepts Clayey, 
Kaolinitic, Typic 
Kandiustults 

K 08 Very deep, moderately well drained, clayey soils 
with moderately shallow water table in nearly 
level narrow valleys, with slight erosion; 
associated with very deep, imperfectly drained, 
clayey soils with moderately shallow water table 
on nearly level lands. 

Fine, Mixed, Typic 
Dystropepts Fine, 
Mixed, Typic 
Tropaquepts 

Clayey, Kaolinitic, 
Typic 
Kanhaplustults Fine, 
Mixed, Typic 
Ustropepts 

K 09 Very deep, well drained, gravelly clay soils with 
moderate surface gravelliness on moderately 
steeply sloping laterite mounds, with moderate 
erosion; associated with deep, well drained, 
gravelly clay soils on gentle slopes. 

Clayey-skeletal, 
Kaolinitic, Oxic 
Humitropepts, 
Clayey-skeletal, 
Kaolinitic, Ustic 
Haplohumults 

Clayey-skeletal, 
Kaolinitic, Ustic 
Kandihumults Fine- 
loamy, mixed, Typic 
Kandiustults 

K 11 Very deep, well drained, gravelly clay soils on 
gently sloping mid land laterites with valleys of 
central Kerala, with moderate erosion; 
associated with deep, well drained, clayey soils 
with coherent material at 100 to 150 cm on 
gentle slopes. 

Clayey, Kaolinitic, 
Ustic Kandihumults 
Clayey, kaolinitic, 
Typic 
Kanhaplustults 

Fine, Mixed, Typic 
Dystropepts Clayey- 
skeletal, Kaolinitic, 
Oxic Humitropepts 

K 31 Very deep, well drained, gravelly loam soils on 
steeply sloping medium hills with thick 
vegetation, with moderate erosion; associated 
with very deep, well drained, clayey soils on 
mode rate slopes. 

Fine-loamy, mixed, 
Ustic Humitropepts 
Clayey, Mixed, ustic 
Palehumults 

Rock land Clayey, 
Mixed, 
Ustic Haplohumults 

K 32 Deep, Well drained, loamy soils on gently 
sloping low hills with isolated hillocks, with 
moderate erosion; associated with deep, well 
drained, loamy soils with coherent material at 
100 to 150cm on moderate slopes, severely 
eroded. 

Fine-loamy, mixed 
Ustic Humltropepts 
Fine-loamy, mixed 
Ustic Haplohumults 

Fine, Mixed, Ustic 
Humitropepts 
Clayey-skeletal, 
Mixed, Ustic 
Humitropepts 

K 33 Deep, Well drained, gravelly clay soils on 
moderately sloping medium hills with thin 
vegetation, with severe erosion; associated with 
rock outcrop. 

Fine, Kaolinitic Oxic 
Humitropepts 
Rock land 

Fine-loamy, mixed, 
Ustic Palehumults 

K 36 Very deep, well drained, clayed soils on 
moderately steeply sloping high hills with thick 
vegetation, with moderate erosion; associated 
with deep, well drained, gravelly loam soils on 
gentle slopes. 

Clayey, mixed, Ustic 
Haplohumults Fine-
loamy, mixed oxic 
Humitropepts 

Fine mixed, Ustic 
Humitropepts Rock 
Land 

K 38 Very deep, well drained, clayey soils on 
moderately steeply sloping high hills with thin 
vegetation, with moderate erosion; associated 
with rock outcrops. 

Clayey, mixed, Ustic 
Palehumults 
Rock land 

Fine, Mixed, Ustic 
Humitropepts Fine- 
loamy, Mixed, Ustic 
Humitropepts 

Source: Natural Resource Data Book ï Ernakulam district, by Kerala State Land use Board 
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4. Geology  

101. The coastal tract of Ernakulam district including Kochi Municipal Corporation is covered 
by Quaternary sediments like beach sand, paleo beach ridge deposits (sand), flood plain deposits 
(sand, silt, clay) and total deposits (clay, mud). 
 
102. As per the Geology and Mining Department, Govt. of Kerala, Kochi Municipal Corporation 
has only one geological form; sand and silt which covers an area of 7043.53 Ha. Geological profile 
of Kochi Municipal Corporation is presented in Figure 12. 
 

Figure 12: Geological Profile of Kochi Municipal Corporation22 

 

5. Minerals  

103. Economic minerals found in the coastal area of Ernakulam district including Kochi 
Municipal Corporation include glass sand, lime shell, and clays. Glass sands occur at Eroor, 
Puthiyakavu, Panangad and neighbouring places and at Palluruthy. Lime shell exploited from 
Vembanad Lake is used for lime burning. Extensive deposits of clay suitable for the manufacture 
of tiles occur in Aluva and Kanayannur taluks and they are exploited for the manufacture of tiles 
and bricks. Fairly good quality of clay is found at Amballur and Mulanthuruthy. Ball clays suitable 
for the manufacture of stone ware occur in Irumpanam. 
 

 
22Source: Natural Resource Data Book ï Ernakulam district, by Kerala State Landuse Board 
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6. Climate  

104. Kochi Municipal Corporation has wet monsoon type of climate and four seasons are seen 
in this area. The hot summer season is from March to May, the southwest monsoon season is 
from June to September, the northeast monsoon season is from October to December and cool 
climate prevails during January and February. Climate data for Kochi recorded at the observatory 
at Kochi Naval Base by India Meteorological Department (IMD) is presented in Table 23. Normal 
values are for 1981ï2010 period and extreme values are for 1951ï2012 period.  
 
105. Rainfall: Kochi Municipal Corporation experiences heavy rainfall during southwest 
monsoon season followed by northeast monsoon. During the other months the rainfall is 
considerably less. Southwest monsoon season contributes nearly 65.18% of total rainfall of the 
year, followed by the north east monsoon which contributes nearly 18.44% and the balance of 
16.38% is received during the month of January to May as summer showers. Annual rainfall of 
Kochi Municipal Corporation is 3014.8 mm. 
 

106. Temperature: The mean monthly maximum temperature ranges from 29.5 to 33oC and 
the minimum ranges from 23 to 26oC. The maximum temperature occurs during March and April 
months and the minimum temperature occurs during December and January months. The highest 
recorded temperature is 36.5oC and the lowest recorded temperature is 16oC. 
 
107. Relative Humidity: The atmosphere is humid throughout the year and the relative 
humidity is generally over 60 %. Maximum humidity is observed during June ï October period.  
 
108. Wind Speed: The wind speed increases from January and reaches the highest in April. 
Then it reduces and become lowest in December. 
 

Table 23: Climate Data for Kochi (Kochi Naval Base) 1981ï2010, Extremes 1951ï2012 

Parameters 
Months 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year 

Record High 
Temperature °C 

36 36 36 36.5 35.2 34.2 33.1 32.5 34.2 34.6 35 35 36.5 

Average High 
Temperature °C 

32 32 33 33 32.4 30.3 29.6 29.5 30.2 30.7 31.3 32 31.3 

Average Low 
Temperature °C 

23 24 26 25.9 25.7 24.2 23.8 24 24.2 24.1 24.1 23 24.3 

Record Low 
Temperature °C 

17 16 22 21.2 21.1 20.4 17.6 20.6 21.1 19.2 19.2 18 16.3 

Average Rainfall 
mm 

24 27 45 113 285 700 576 379 310 367 150 39 3,014.8 

Average Rainy 
Days 

1.1 1.2 2.6 6.9 11 23 22.8 19 13.4 14.2 7.2 1.8 124.1 

Average Relative 
Humidity (%) 
(at 17:30 IST) 

61 65 68 70 73 82 83 82 79 77 72 64 73 

Mean Wind 
Speed (kmph) 

2.4 2.9 3.3 3.7 3.5 3 2.7 2.8 2.8 2.4 2.1 2.1 2.8 

Sources: Climatological Normals (1981-2010), IMD, Pune; and Extremes of Temperature & Rainfall for Indian Stations 
(Up to 2012). IMD, Pune. 
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7. Natural Hazards  

109. Flood: Flood prone areas in and around Kochi Municipal Corporation are presented in 
Table 24. Areas affected by flood in Kochi Municipal Corporation during the 2018 flood are 
presented in Figure 13. Many areas of the city were affected during this flood. 
 

Table 24: Flood Prone Areas of Kochi Taluk  

Flood Prone Area Revenue Village 

Cherai Pallippuram 

Munambam - velangannippallikkusameepam Kuzhuppilly 

Chathangadu- aniyilkadappuram Edavanakkadu 

Veeliyathamparambu, Puthenkadappuram Nayarambalam 

Aarattuvazhikadappuram Njarakkal 

Chappa Kadappuram Elangunnappuzha 

Light House  Puthu Vyppu  

St John Padam Fort Cochin 

Soudi, MundanVeli Rameshwaram  

Manassery, Cheriyakadavu Palluruthy 

Kandakkadavu, Kannamaly Kumbalangi 

Source: District Disaster Management Plan, Ernakulam 2015 

 

Figure 13: Flood Affected Areas of Kochi Municipal Corporation during 2018 Flood 23 

 

 

110. Coastal Erosion: Ernakulam district possesses a coastal belt of 46 kms and 12 coastal 
villages. About 69% coastal lines in Kochi taluk has been eroded (CESS, 2010). Hence, the whole 
coastal area can be considered as coastal erosion prone area. Coastal villages in the district are 

 
23 Source: Website of Kerala State Disaster Management Authority 
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Chellanam, Kumbalangi, Palluruthy, Thoppumpady, Fort Kochi, Puthuvype, Elamkunnapuzha, 
Njarakkal, Nayarambalam, Edavanakkad, Kuzhuppilly and Pallippuram. Out of these, Palluruthy, 
Thoppumpady and Fort Kochi villages fall in Kochi Municipal Corporation. 
 
111. Thunder and Lightning: Occurrence of causalities during monsoon season has become 
a common issue in the district. Hence Ernakulam is considered as one of the thunder and lightning 
prone district of the state. 
 
112. Cyclone: The district witnesses myriad of events of mild cyclone and associated 
destruction during monsoons, June ï August (Southwest monsoon) and September ï November 
(Northeast monsoon). Occasional influence of cyclonic storm during the southwest monsoon 
seasons creates another dimension to the districtôs disaster profile. 
 

113. Drought: The district experiences severe water shortage crisis for drinking and 
agricultural purposes when there is a decline in the rainfall intensity during March to June. The 
situation is becoming severe in the recent years. 

 

Figure 14: Drought Prone Areas of Kochi Municipal Corporation 24 

 

 

 
24 Source: District Disaster Management Plan, Ernakulam 2015 
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114. Earthquake: Bureau of Indian Standards, based on the past seismic history, has classified 
the country into four seismic zones, viz. Zone II, III, IV and V25. Of these, Zone V is the most 
seismically active region, while Zone II is the least. According to this classification, Kerala has 
been placed in zone III, which is moderate damage risk zone. According to the Earthquake Hazard 
Map of India published by Building Materials and Technology Promotion Council (BMTPC), 
earthquakes of intensity VII of MSK (MedvedevïSponheuerïKarnik) scale is expected in Kerala. 
Seismic Zones Map of South India showing Kochi Municipal Corporation area is given as Figure 
15. According to the District Disaster Management Plan of Ernakulam, low-lying terrain areas of 
Ernakulam district including Kochi Municipal Corporation have high probability of occurrence of 
earthquake due to the rising building construction activities in the area. Earthquake susceptibility 
map of Kochi Municipal Corporation showing previous occurrences of earthquakes is given in 
Figure 16. 
 

Figure 15: Seismic Zones Map of South India26  

 
  

 
25 Map of India Showing Seismic Zones of India [IS1893 (Part I): 2002] 
26 Source: Map of India Showing Seismic Zones of India [IS1893 (Part I): 2002], Bureau of Indian Standards 
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Figure 16: Earthquake Susceptibility Map of Kochi Municipal Corporation 27 

 

 
115. Landslide: In Kerala, landslides commonly occur in localised areas of the Western Ghats 
region where the slope is steep and the soil is over saturated as a result of prolonged rainfall. 
Kochi Municipal Corporation area is not susceptible to landslides as it is located in plane land. 
 

8. Land Use  

116. Land use refers to manôs activities and the various use which are carried on land. Land 
cover refers to, natural vegetation, water bodies, rock/soil, artificial cover and others resulting due 
to land transformations. 
 
117. The Land Use / Land Cover map of Kochi Municipal Corporation is presented in Figure 
17. From the map, it is evident that major land use of Kochi Municipal Corporation is urban built-
up. Waterbodies are a prominent land cover of Kochi Municipal Corporation. A small area in 
Willingdon Island is covered by inland wetland. Fallow land and agricultural plantation are found 
in small areas. 
  

 
27 Source: District Disaster Management Plan, Ernakulam 2015 
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Figure 17: Map Showing Land Use / Land Cover of Kochi Municipal Corporation  

 
Source: Bhuvan-NRSC, Cycle ï II: 2011 ï 2012 
 

9. Surface Water  

118. Secondary information was used to depict the surface water quality of Kochi Municipal 
Corporation (KMC) and the surrounding area. Results of surface water sampling and analysis 
conducted by Kerala State Pollution Control Board (KSPCB) published in Kerala ENVIS Centre 
website is presented in Table 25. Figure 18 shows the surface water sampling locations in and 
around KMC. Out of the 10 sampling locations, only one location (oil tanker jetty) is located in 
KMC. It is in Vembanad estuary, which has brackish water.  
 
119. Results of surface water quality analysis were compared with Tolerance Limits for Inland 
Surface Waters Subject to Pollution (IS: 2296-1982), Class C (drinking water with conventional 
treatment followed by disinfection). Test results reveal that two locations (Periyar River at Eloor 
and Unthithodu Canal at Eloor) have high values of chlorides and total dissolved solids. This is 
due to salinity intrusion. Water quality of Periyar River at KWA intake, Aluva is within the tolerance 
limits for all parameters except Total Iron. Most of the other samples are exceeding the tolerance 
limit for Total Iron. Dissolved Oxygen is below the required value at two locations in Periyar River 
(Pathalam and Kalamassery), Unthithodu canal, and two locations in Kadambrayar River 
(Manackakadavu and Brahmapuram). Biological Oxygen Demand (BOD) is higher than the 
tolerance limit at Unthithodu canal, two locations in Kadambrayar River (Manackakadavu and 
Brahmapuram) and Chitrapuzha River at Irumpanam. Fecal coliforms are present in all the water 
samples. Total coliform value is exceeding the tolerance limit at Unthithodu canal, Kadambrayar 
River at Brahmapuram and Chitrapuzha River. 



 55 

 

Table 25: Surface Water Quality in and Around Kochi Municipal Corporation  (Year 2018) 

Parameters Unit Water Quality at Monitoring Locations* Tolerance Limit 
As per IS:2296 

Class C 
Periyar River Other Waterbodies 

SW 1 SW 2 SW 3 SW 4 SW 5 SW 6 SW 7 SW 8 SW 9 SW 10 

Colour Hazen Clear Clear Turbid Clear Turbid Clear Brown Turbid Clear Clear 300 

Odour - None None None None None None None None None None - 

Dissolved Oxygen mg/l 6.8 3.9 6.2 6.3 3.4 3.2 3.2 1.1 4 5.1 4 (minimum reqd) 

pH - 6.6 6.5 6.6 6.9 6.5 7 6.7 6.5 5.3 7.4 6.5 ï 8.5 

Conductivity ɛS/cm 42 155 65 12600 55 13400 70 86 704 33500 - 

BOD mg/l 1.4 2.7 2 2.1 2.5 4 3.2 3.6 5 2.9 3 

Nitrate N mg/l 0.35 0.36 0.49 0.59 0.21 3.77 0.57 0.82 0.58 0.32 50 

Fecal Coliform MPN 100 400 400 400 2000 580 1000 790 430 490 - 

Total Coliform MPN 400 1700 1000 2200 4900 24000 4800 6300 5400 1700 5000 

Turbidity NTU 0.4 2.2 0.4 1.4 0.8 15 1.2 8.2 1.5 2 - 

Phen. Alkalinity mg/l 0 0 0 0 0 0 0 0 0 0 - 

Total Alkalinity mg/l 16 19 16 18 15 51 19 20 17 72 - 

Chlorides mg/l 4 32 8 4500 7 4800 9 11 167 14000 600 

COD mg/l 6 20 8 16 16 24 10 10 12 20 - 

Total Kjeldahl-N mg/l 0.72 3.48 1.02 1.86 2.36 3.45 1.1 1.2 2.6 3.02 - 

Ammonia N mg/l 0 0 0 0 0 0 0 0 0.5 0 - 

Hardness, CaCO3 mg/l 7 31 12 1000 8 1400 11 11 69 1900 - 

Ca, CaCO3 mg/l 5 31 8 400 7 400 9 9 23 900 - 

Mg, CaCO3 mg/l 2 0 4 600 1 1000 2 2 46 1000 - 

Sulphate mg/l 0.3 3.4 1.5 50 0.9 1.8 4.2 0.8 18.9 295 400 

Sodium mg/l 2.9 12 4.7 2350 4.3 2507 7.5 8.5 93 8100 - 

Total Dissolved 
Solids 

mg/l 25 88 37 8500 31 9400 46 48 395 23600 1500 

Total Fixed Solids mg/l 18 74 32 7950 26 8900 39 38 378 23000 - 

Total Suspended 
Solids 

mg/l 10 12 10 12 10 13 14 12 13 16 - 

Phosphate mg/l 0.01 0.05 0 0.14 0.14 0.03 0 0.02 0.42 0.33 - 

Boron mg/l 0.03 0.03 0 0.2 0 0.06 0 0 0.03 0.5 - 

Potassium mg/l 0.8 1.2 1.1 68 1.02 74 1.2 1.6 3.5 120 - 

Fluoride mg/l 0.01 0.06 0.02 0.12 0.05 0.31 0.06 0.06 0.45 0.2 - 

Iron Total mg/l 87 38 49 120 241 BDL 780 430 595 193 50 

* Monitoring Locations: SW 1: Periyar River at KWA intake, Aluva, SW 2: Periyar River at Pathalam (Vettukadavu), SW 3: Periyar River at Muppathadam, SW 4: 
Periyar River near Aluva- Eloor, SW 5: Periyar River at Kalamassery, SW 6: Unthithodu Canal at Eloor, SW 7: Kadambrayar River at Manackakadavu, SW 8: 
Kadambrayar River at Brahmapuram, SW 9: Chithrapuzha River at Irumpanam, SW 10: Vembanad Lake at Oil Tanker Jetty, Ernakulam (brackish water). 

Highlighted values are not within the tolerance limits.  
Source: Kerala State Pollution Control Board 
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Figure 18: Water Sampling Locations in and Around Kochi Municipal Corporation 
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10. Ground Water  

120. The groundwater resource of the district was computed jointly by CGWB and State Ground 
Water Department as on March 2009, as per the guidelines of the Ground water estimation 
Methodology 1997. The net annual groundwater availability is 557.35 MCM. Details of ground 
water availability in Kochi Municipal Corporation area is given in Table 26. 
 

Table 26: Net Annual Ground Water Availability (MCM) as in March 2009  
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1 Edappally 32.36 29.12 1.81 8.28 10.10 34.67 Safe 

2 Palluruthy 34.77 31.29 0.36 19.38 19.75 63.10 Safe 

3 Vypin 18.45 16.60 10.19 9.28 10.31 62.05 Safe 

4 Vyttila 14.81 14.07 1.03 6.10 7.13 50.68 Semi-critical 
Source: Central Ground Water Board 
 

121. Groundwater Quality: Vaikom aquifer and Warkalai aquifer are the coastal sedimentary 
aquifers found in the coastal area of Ernakulam district, where Kochi Municipal Corporation is 
located. The quality of the water of Vaikom aquifers is saline in most part of the district except for 
small pockets like Narakkal and Kumbalangi where it is fresh. The electrical conductivity (EC) is 
found to range between 4,000 micro siemens/cm to 17,300 micro siemens/cm at 250C. The 
Warkalai aquifer is completely saline in the district. 
 
122. Secondary information on groundwater quality collected from the EIA Report for Kochi 
Water Metro and the results of ground water quality monitoring conducted by Kerala State 
Pollution Control Board (KSPCB) published in the Kerala ENVIS Centre website are used to 
depict the groundwater quality profile of the subproject area. The results are given in Table 27. 
Figure 18 shows the ground water sampling locations in KMC.  
 
123. The results were compared with Indian Drinking Water Quality Standards as per IS 
10500:2012 and WHO Guidelines for Drinking Water Quality. The results show that ground water 
at Thoppumpady (GW 5) has very high values of total dissolved solids, total hardness, chloride, 
total alkalinity, calcium and magnesium. This is may be due to salinity intrusion in this area due 
to its proximity to Arabian Sea and Vembanad estuary. Turbidity and iron are exceeding the 
acceptable limit at Amrita Hospital, Ernakulam North and Vyttila. Total dissolved solids, total 
alkalinity and total hardness are exceeding the acceptable limit at Fort Kochi. This may be due to 
its proximity to Arabian Sea and Vembanad Estuary as in the case of Thoppumpady. Total 
coliform is exceeding the acceptable limit in all the locations. Fecal coliform is exceeding the 
acceptable limit at Vyttila and Thoppumpady. In summary, none of the water samples are meeting 
the acceptable limits for drinking water and hence require treatment before drinking.  
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Table 27: Groundwater Quality of Kochi Municipal Corporation  (Year 2018) 

Sl. 
No. 

Parameters Unit Water Quality at Monitoring Locations* Indian Drinking Water Standards 
(IS 10500:2012)  

WHO 
Guidelines 
for Drinking 

Water Quality 
GW1 GW2 GW3 GW4 GW5 Requirement 

(Acceptable 
Limit) 

Permissible Limit 
in the absence of 
Alternate source 

1 pH --- 6.63 6.93 7.23 7 7.81 6.5 to 8.5 No Relaxation - 

2 Temperature oC 30 30 29 - 29 - - - 

3 Conductivity µs/cm 452 612 867 420 11721 - - - 

4 Turbidity NTU 1.6 9.21 0.5 1.3 0.8 1 5 - 

5 Total Dissolved Solids mg/l 270 393 564 280 7619 500 2000 - 

6 Total Suspended solids mg/l 8 18.4 8.4 13 6.4 - - - 

7 
Total Hardness (as 
CaCO3) 

mg/l 106 208 289 51 1479 200 600 
- 

8 Chloride (as Cl) mg/l 48.7 46.7 89.5 100 5841 250 1000 200 - 300 

9 
Total Alkalinity (as 
CaCO3) 

mg/l 91.5 195 258 70 343 200 600 
 

10 Sulphate (as SO4) mg/l 33.7 9.94 15.5 10 68.4 200 400  

11 Nitrate (as NO3) mg/l 16.8 3.32 5.42 - 7.67 45 No Relaxation 50 

12 Fluoride (as F) mg/l 0.15 < 0.10 < 0.10 0.23 0.28 1.0 1.5 1.5 

13 Iron (as Fe) mg/l 0.41 1.98 0.06 20 0.16 0.3 No relaxation - 

14 Zinc (as Zn) mg/l < 0.2 < 0.2 < 0.2 - < 0.2 5 15 - 

15 Calcium (as Ca) mg/l 40.9 73.7 66.9 38 347 75 200 - 

16 Magnesium (as Mg) mg/l < 1 5.83 29.6 13 148 30 100 - 

17 Cadmium (as Cd) mg/l < 0.03 < 0.03 < 0.03 - < 0.03 0.003 No relaxation 0.003 

18 Copper (as Cu) mg/l < 0.05 < 0.05 < 0.05 - < 0.05 0.05 1.5 2 

19 Nickel (as Ni) mg/l < 0.10 < 0.10 0.12 - < 0.10 0.02 No relaxation 0.07 

20 Lead (as Pb) mg/l < 0.2 < 0.2 < 0.2 - < 0.2 0.01 No relaxation 0.01 

21 Mercury (as Hg) mg/l < 0.002 < 0.002 < 0.002 - < 0.002 0.001 No relaxation 0.006 

22 Chromium (Total as Cr) mg/l < 0.4 < 0.4 < 0.4 - < 0.4 0.05 No relaxation 0.05 

23 Arsenic (as As) mg/l <0.002 <0.002 <0.002 - <0.002 0.05 No relaxation 0.01 

24 Phenolic Compound mg/l < 0.01 < 0.01 < 0.01 - < 0.01 0.001 0.002 - 

25 Total Coliform  MPN/ 100 ml 17 9 7 1200 21 0 0 - 

26 Fecal Coliform MPN/ 100 ml < 2 < 2 < 2 200 13 0 0 0 

* GW 1: Amrita Hospital, GW 2: Ernakulam North, GW 3: Fort Kochi, GW 4: Vyttila, GW 5: Thoppumpady 
Highlighted values are exceeding the acceptable limits.  
Source: GW 1, 2, 3 and 5 ï EIA Report for Kochi Water Metro.GW 4 ï Kerala State Pollution Control Board 
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11. Ambient Air Quality  

124. In general, vehicular pollution and industries constitute the major source of pollution in the 
district. The major pollutants in vehicular exhaust emission are partially burnt products, particulate 
matters and respirable suspended particulate matter (RSPM). The concentration of fuel pollutants 
varies with the type of engine ï petrol or diesel. Rapid urbanization has resulted in an increase in 
the number of motor vehicles. 
 
125. Secondary information on ambient air quality collected from the EIA Report for Kochi 
Water Metro and the results of ambient air quality monitoring conducted by Kerala State Pollution 
Control Board (KSPCB) published in the Kerala ENVIS Centre website are used to depict the 
ambient air quality profile of the subproject area. Figure 19 presents the ambient air quality 
monitoring locations. The ambient air quality monitoring results are given in Table 28. 
 
126. The results were compared with National Ambient Air Quality (NAAQ) Standards for 
industrial, residential, rural and other areas and WHO Guidelines for Air Quality. The results show 
that except particulate matter (PM10 and PM2.5), all other parameters at all the locations are within 
the limits for 24 hrs. Particulate matter (PM10) is above the NAAQ limit at High Court and Fort 
Kochi and above the WHO limit at all the locations. Particulate matter (PM2.5) is above the WHO 
limit at High Court and Fort Kochi, but below the NAAQ limit. 
 

Figure 19: Location of Ambient Air Quality Monitoring Stations 
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Table 28: Ambient Air Quality of Kochi Municipal Corporation  (Year 2018) 

Sl 
No 

Parameter Unit Air Quality at Monitoring Locations NAAQ 
Standards  

WHO 
Guidelines 

for Air 
Quality* 

High 
Court 

(AAQ1) 

Fort 
Kochi 

(AAQ2) 

South Over 
Bridge 
(AAQ3) 

1 Particulate Matter 
(PM10) 

µg/m3 126.5 132.3 60.17 100 (24-hr) 45 (24-hr) 

2 Particulate Matter 
(PM2.5) 

µg/m3 50.8 48.2 - 60 (24-hr) 15 (24-hr) 

3 Sulphur Dioxide 
(SO2) 

µg/m3 <2.0 <2.0 2.21 80 (24-hr) 40 (24-hr) 

4 Nitrogen Dioxide 
(NO2) 

µg/m3 8.8 9.0 23.17 80 (24-hr) 25 (24-hr) 

5 Ammonia (NH3) µg/m3 <20.0 <20.0 - 400 (24-hr) - 

6 Ozone (O3) µg/m3 <5.0 <5.0 - 100 (8-hr) 100 (8-hr) 

7 Carbon Monoxide 
(CO) 

mg/m3 2.9 2.8 - 4 (1-hr) 35 (1-hr) 

8 Lead (Pb) µg/m3 <0.01 <0.01 - 1 (24-hr) 0.5 (Annual) 

9 Arsenic (As) ng/m3 <0.01 <0.01 - 6 (Annual) - 

10 Nickel (Ni) ng/m3 <5.0 <5.0 - 20 (Annual) - 

11 Benzene (C6H6)  µg/m3 <0.40 <0.40 - 5 (Annual) - 

12 Benzo (O) Pyrene 
(BaP) 

ng/m3 <0.80 <0.80 - 1 (Annual) - 

Highlighted values are above the NAAQ/WHO limit. 
* WHO global air quality guidelines for particulate matter, ozone, nitrogen dioxide, sulphur dioxide and carbon 
monoxide. Global update 2021. WHO. 2021.; Air Quality Guidelines for Europe Second Edition. WHO 2000. 
Source: AAQ 1 and 2 ï EIA Report for Kochi Water Metro, AAQ 3 - Kerala State Pollution Control Board 

 
12. Noise Level  

127. The main source of noise in Kochi city is motor vehicles. In addition, noise is generated 
by commercial activities, construction, religious activities, and festivals. Further sources are 
factories, batching plants, railway stations, motor garages, workshops and public address 
systems. Noise levels and its impact depend on infrastructure, number of vehicles, road quality, 
weather and climate. 
 
128. Secondary information on noise level collected from the EIA Report for Kochi Water Metro 
is used to depict the noise level in Kochi Municipal Corporation. Results of noise level monitoring 
conducted at two locations in Kochi Municipal Corporation are presented in the Table 29. 
 
129. The noise level monitoring results were compared with National Ambient Air Quality 
Standards in respect of Noise and WHO Guideline Values for Noise. Both the monitoring locations 
fall under the category of commercial area. The results show that noise level at both the locations 
are within the limits. 
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Table 29: Noise Level of Kochi Municipal Corporation  (Year 2018) 

Monitoring 
Time 

Ambient Noise Level at Monitoring Locations* 
[dB(A)] 

NAAQ Standard in 
respect of Noise for 

Day Time [dB(A)] 

WHO Guideline Value 
for Noise for Day Time 

[dB(A)] High Court Fort Kochi 

06AM - 07AM 43.8 58.9   

07AM - 08AM 46.5 62.6   

08AM - 09AM 48.9 60.7   

09AM - 10AM 52.8 61.9   

10AM - 11AM 54.7 52.1   

11AM - 12PM 55.8 58.0   

12PM - 01PM 54.9 56.5   

01PM - 02PM 56.8 56.5   

02PM - 03PM 57.7 54.7   

03PM - 04PM 58.8 56.3   

04PM - 05PM 59.7 62.3   

05PM - 06PM 60.7 53.6   

06PM - 07PM 56.4 58.5   

07PM - 08PM 55.8 57.1   

08PM - 09PM 52.8 55.9   

Leq(day) 56.21 58.76 65 70 

* Both the monitoring locations are in commercial area. 
Source: EIA Report for Kochi Water Metro 

 
C. Biological Environment  

1. Forest Areas 

130. Forest areas of Ernakulam district are mainly located in Aluva, Kunnathunad, 
Kothamangalam and Muvattupuzha Taluks. Area under forest in the district is 823 Sq.Km. Forests 
of the district are broadly classified into five major categories. They are: Tropical Wet Evergreen 
Forest, Tropical Moist Deciduous Forests, Tropical Dry Deciduous Forests, Mountain Sub 
Tropical Forests, and Plantations. Kochi Municipal Corporation has none of these forest areas.  
 
131. Mangroves: Mangroves are group of salt tolerant plant species which occur in the tropical 
and subtropical intertidal estuarine regions, sheltered coastline and creeks and are dominated by 
partly submerged sclerophyllous plant species which are from different origins. Mangroves with a 
unique combination of specialized plants and animals are known for their ecological functions. 
They play an important role in stabilizing the land along the coast and backwaters. These 
specialized ecosystems accommodate a variety of marine and freshwater organisms as their 
nursery and feeding grounds. Mangrove areas in Kerala are not notified as forest areas. However, 
all mangrove areas in the state are declared as Notified Areas which have special restrictions for 
tree cutting under Kerala Promotion of Tree Growth in Non-Forest Areas Rules, 2011. According 
to these rules, twice the number of trees of the same species or those of other suitable species 
shall be required to be regenerated by the applicant for cutting of trees in notified areas. 
Mangroves are considered as ecologically sensitive areas under the Coastal Regulation Zone 
Notification, 2019. As per this notification, mangrove patches in government land with minimum 
1000 m2 area require 50 m buffer around them and they fall under CRZ IA. Kochi Municipal 
Corporation and adjacent areas have many mangrove patches along the banks of Vembanad 
estuary and connected canals with tidal influence. Mangalavanam Bird Sanctuary located in Kochi 
Municipal Corporation is a major mangrove area. Figure 20 shows the mangrove areas in Kochi 
Municipal Corporation and adjacent Maradu Municipality. 
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132. Ernakulam district is rich in wetland plant species including mangroves and coastal 
species. Out of the 16 true mangrove species in Kerala, 14 are found in this district28. In 
Mangalavanam bird sanctuary, the total number of plant species reported is 30 including seven 
species of true mangroves (Nandan 2015; Rani et al. 2016). The vegetation of the Mangalavanam 
is dominated by Avicennia officinalis (IUCN status: Endangered), Rhizophora mucronata (IUCN 
status: Vulnerable) and Acanthus ilicifolius. True mangrove and mangrove associate species such 
as Derris trifoliata and Acrostichus aureum are also present here. Other plant species found in 
Mangalavanam include Alternanthera sp., Azadirachta indica, Caryota urens, Ceiba pentandra, 
Coccinia grandis, Cuscuta reflexa, Enterolobium saman, Eucalyptus sp., Ficus gibbosa, Hibiscus 
tiliaceus, Hydnocarpus alpina, Hygrophila sp., Ipomoea sp., Morinda tinctoria, Polyalthia 
longifolia, Pongamia pinnata, Tectona grandis, Terminalia catappa, Tinospora cordifolia and 
Woodina odiyar (Azeez & Bhupathy, 2006; Jayson & Easa, 1999; Madhusudhanan & Jayesh, 
2011).  
  

 
28 Sources: 

1. Rani, V., Sreelakshmi S., C. Asha, & Bijoy Nandan S. (2016). ñForest Structure and Community Composition 
of Cochin Mangroves, South-west Coast of India.ò Proceedings of the National Academy of Sciences, India 
Section B: Biological Sciences. 

2. Nandan, S. Bijoy. (2015). Manual on Mangroves. Kochi: Cochin University of Science & Technology. 
3. Madhusudhanan, K., & Jayesh, R. (2011). Physico-chemical and Floristic Studies of Mangalavanam 

Mangrove Ecosystem in Ernakulam District, Kerala, South India. Nature, Environment and Pollution 
Technology, 10(1), 15ï20.  

4. Local Biodiversity Strategy and Action Plan for Kochi Municipal Corporation, prepared under the BMU 
supported Interact-Bio Project, 2020. 
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Figure 20: Mangrove Areas in and Around Kochi Municipal Corporation 
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2. Protected Areas  and Critical Habitats  

133. Thattekkadu Bird Sanctuary and Mangalavanam Bird Sanctuary are the two notified 
protected areas under the Wildlife (Protection) Act, 1972 within in Ernakulam district. In these, 
Thattekkadu Bird Sanctuary is located 41.13 km towards north-east from Kochi Municipal 
Corporation (KMC) boundary. Mangalavanam Bird Sanctuary is located within KMC. Vembanad 
Lake in KMC is part of Vembanad-Kol Wetland, which is a Ramsar site. Vembanad Lake is also 
a Critically Vulnerable Coastal Area (CVCA) listed in the Coastal Regulation Zone Notification, 
2019. Protected areas within and 10-km from KMC are presented in Figure 21. 
 

Figure 21: Protected Areas within and 10-km from Kochi Municipal Corporation 
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134. Mangalavanam Bird Sanctuary: This small bird sanctuary located in Kochi Municipal 
Corporation was established in 2004. Total area of the sanctuary is only 0.0274 km2 (2.74 ha). 
Draft eco sensitive zone (ESZ) for this sanctuary was notified by Ministry of Environment, Forests 
and Climate Change (MoEFCC) on 28.08.2017 and it was re-notified on 07.09.2020. The ESZ is 
still in the draft stage. Total area of the draft ESZ is 0.53 km2 (53 ha). The protected area is under 
the control of Assistant Conservator of Forests, Nature Study Center, Kalady who also holds full 
additional charge of the sanctuary. Mangalavanam Bird Sanctuary is the smallest protected area 
under the state forest department. It is the only bird sanctuary in Kerala which is located in 
Mangrove forests. Satellite image of Mangalavanam Bird Sanctuary and the draft ESZ around it 
is given in Figure 22. This small mangrove area comprises of a shallow tidal lake in the center 
with its edges covered with thick mangrove vegetation. The lake is connected with Vembanad 
Lake by a canal.  
 

Figure 22: Mangalavanam Bird Sanctuary and its Draft Eco Sensitive Zone (ESZ) 

 



66 

 

135. The number of bird species recorded so far in Mangalavanam Bird Sanctuary is 72. The 
most common bird species found at Mangalavanam are Little Cormorant and Black-crowned 
Night Heron. A large number of migratory birds visit this place. Highest species richness of birds 
is found in the months of May and July. Spiders and bats are the main attractions here. A spider 
survey conducted in Mangalavanam during 2005 reported 16 families, 40 genera and 51 species 
from there. Araneidae has been found to be the dominant family, constituting 12 species from 
eight genera. Salticidae was represented by 11 species from 10 genera. At the species level, 
Pisaura gitae has been reported as the dominant species (Sebastian et. al., 2005). There is a 
colony of bats (Indian flying fox) consisting of approximately 1000 number of bats in this 
sanctuary. 17 species of butterflies have been reported from Mangalavanam, of which 10 species 
belong to the Nymphalidae family, four species to the Papilioniadae and three species belong to 
the Pieridae (Azeez & Bhupathy, 2006). 74 species of vertebrates have been reported from 
Mangalavanam (Azeez & Bhupathy, 2006). This includes two species of amphibians 
(Limnonectes limnocharis and Bufo melanostictus), five species of reptiles (Calotes versicolor, 
Hemidactylus frenatus, Mabuya carinata, Sphenomorphous sp., and Xenochropis piscator), and 
five of mammals (Pteropus giganteus, Kerivoula picta, Lutra sp., Bandicota indica and 
Funambulus sublineatus). Birds constituted the dominant vertebrate fauna. A total of 398 birds 
belonging to 62 species were observed here. Aquatic forms numbering 20 species contributed to 
a majority of the bird population. In earlier records of Mangalavanam (Jayson & Easa, 1999), the 
total number of bird species visiting the area was reported to be 72.29 
 
136. Vembanad-Kol Wetland Ramsar Site: The Vembanad - Kol wetland system and its ten 
associated drainage basins are situated in Thrissur, Ernakulam, Alappuzha and Kottayam 
Districts in Kerala. It is characterised by a 96 km long continuous chain of lagoons or backwaters, 
covering an area of 1512 sq. km. Vembanad Lake and its wetlands is the largest Ramsar site on 
the south west coast of India, and forms shallow estuarine network running parallel to the coastline 
of Kerala opening into the Arabian Sea, at Kochi and Azhikode. It is fed by 10 rivers. Figure 23 
shows the map of Vembanad Lake and connected waterbodies including rivers and canals. 
Figure 21 shows the part of Vembanad Lake within and 10 km from Kochi Municipal Corporation.  
 
137. The Vembanad-Kol wetlands is a Ramsar Site, that is, one listed in the Ramsar List of 
Wetlands of International Importance established in the Convention on Wetlands organised by 
the UNESCO in the Iranian city of Ramsar in 1971 and commonly called the Ramsar Convention. 
The Convention is an intergovernmental treaty that provides the framework for national action 
and international co-operation for the conservation and wise use of wetlands and their resources. 
India is one of the signatories to the treaty. The Ramsar convention made it mandatory for the 
signatory countries to include wetland conservation in their national land use plans. Vembanad - 
Kol Wetland was designated as a Ramsar Site in November 2002. 
 
138. Vembanad-Kol wetland is home to more than 20,000 waterfowls - the third largest 
waterfowl population in India during the winter months. Over 90 species of resident birds and 50 
species of migratory birds are found in the Kol area. The birds come from different regions and 
stay here for breeding and feeding. Endangered species of waterfowl found in the wetland are 
spot billed pelican (Pelicanus philippensis), oriental darter, water cock and black bellied tern.  
 
139. Vembanad-Kol wetlandôs estuarine zone and organically rich sedimentary substratum of 
the inshore region makes it a highly preferred and desirable habitat for shrimps breeding. The 
estuarine zone plays an important role in the life cycle of many shrimps caught and the entire 

 
29 Jayson, E. A., & Easa, P. S. (1999). Documentation of Vertebrate Fauna in Mangalavanam Mangrove Area (Kfri 

Research Report No. 183). Retrieved From Http://Docs.Kfri.Res.In/Kfri-Rr/Kfri-Rr183.Pdf 

http://docs.kfri.res.in/KFRI-RR/KFRI-RR183.pdf
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Vembanad-Kol wetland act as nursery for important shrimps like Panaeus indicus, P. monodon, 
Metapenaeus dobsoni, M.monoceros, M.affinis, Macrobrachium rosenbergii. Vembanad is 
renowned for its live clam resources and sub-fossil deposits. 
 

Figure 23: Vembanad Lake and Connected Waterbodies 

 
 

140. Vembanad Lake serves as a habitat for variety of finfish, shellfish, a nursery of several 
species of aquatic life, and a transitional ecotone between sea and land. Many fish species 
depend on the wetland for food, spawning and nursery. Several economically important fish 
species are found in the lake such as cichilids (Etroplus suratensis, Etroplus maculates), cyprinids 
(Labeo dussumieri, Puntius filamentosus, Amblypharyngadon microlepis), mullets (Mugil 
cephalus, Liza parsia and Liza macrolepis), cat fish (Arius maculatus, Arius subrostratus, 
Plicofollis platystomus), crustaceans such as penaeids (Metapenaeus dobsoni, Metapenaeus 
monoceros, Fenneropenaeus indicus) and crabs (Scylla serrata, Portunus pelagicus). 80 species 
of fin fishes, five species of penaeid shrimps, three species of palaemonid prawns and two species 
of crabs have been reported (Asha et. al., 2014) from this wetland.  
 
141. Retting and coir production is a major cottage industry in the wetland area. Live clam 
collection is a major occupation of women and children in the area. The meat and shell of clams 
have good market. About 50 tonnes of clam shells are exported daily to different markets, both 
inside and outside of Kerala. The clam shells of this area are heavy and extra rich in calcium 
carbonate. The giant fresh water prawn offers a lucrative fishery resource with a total production 
of 300-400 tonnes/year. 
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142. Coastal Regulation Zone: Vide Coastal Regulation Zone (CRZ) Notification 2019, the 
Central Government has declared the coastal stretches of the country and the water area up to 
its territorial water limit as CRZ and imposed restrictions on the setting up and expansion of 
industries, operations or processes etc. in the said CRZ. Due to the presence of Arabian Sea and 
tidal influenced waterbodies such as Vembanad Lake and numerous canals, large area of Kochi 
Municipal Corporation (KMC) falls under CRZ. Four categories of CRZ are present in the 
Corporation area. They are: CRZ I A (ecologically sensitive areas such as mangroves), CRZ I B 
(intertidal zones), CRZ II (developed areas within municipal limits), and CRZ IV B (tidal influenced 
water bodies). CRZ in and around KMC is presented in Figure 24. Details of CRZ and its 
categories are presented in Table 1. 
 

Figure 24: Coastal Regulation Zone in and Around Kochi Municipal Corporation 

 
 
143. Critically Vulnerable Coastal Areas: Ecologically sensitive coastal areas including 
Vembanad Lake located in the subproject area are declared as Critically Vulnerable Coastal 
Areas (CVCA) in the CRZ notification 2019. CVCAs are given special consideration for the 
purpose of protecting the critical coastal environment and difficulties faced by local communities. 
CVCAs are to be managed with the involvement of coastal communities including fisher folk who 
depend on coastal resources for their sustainable livelihood. 
 
144. As specified in the CRZ Notification 2019, Integrated Management Plans (IMPs) are to be 
prepared for CVCAs by the state governments, which shall, inter alia, keep in view the 
conservation and management of mangroves, needs of local communities, such as dispensaries, 
schools, public rain shelter, community toilets, bridges, roads, jetties, water supply, drainage, 
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sewerage and the impact of sea level rise and other natural disasters and the IMPs are to be 
prepared in line with the guidelines for preparation of Coastal Zone Management Plan. IMP has 
not yet been prepared for Vembanad lake CVCA. 
 
145. Till such time the IMPs are approved and notified, construction of dispensaries, schools, 
public rain/cyclone shelters, community toilets, bridges, roads, jetties, water supply, drainage, 
sewerage which are required for traditional inhabitants shall be permitted on a case-to-case basis, 
by the Coastal Zone Management Authority with due regards to the views of coastal communities 
including fisher folk. 
 
146. Critical Habitats: Habitats critical to the survival of IUCN-designated critically endangered 
or endangered species, migratory species, congregatory species and endemic or restricted range 
species are critical habitats. 
 
147. Integrated Biodiversity Assessment Tool (IBAT) was used to identify possible habitat of 
significant importance to priority species which will trigger critical habitat status. IBAT provides a 
preliminary list of priority species that could occur within the 50 km buffer. This list is drawn from 
the IUCN Red List (IUCN RL) of Threatened Species (Critical, Endangered and Vulnerable). IBAT 
screening was carried out for 50 km buffer from the north, east, south and west boundaries of 
Kochi Municipal Corporation area, Aluva WTP and Maradu WTP. Biodiversity features (Protected 
Areas and Key Biodiversity Areas) which are likely to trigger critical habitat within 50 km radius 
from the project locations were identified using IBAT. The proximity report shows that there are 
five Protected Areas, 10 Key Biodiversity Areas, 89 species of animals from the IUCN Red List 
likely to be present within 50 km radius from the project locations. The summary of results of IBAT 
Screening for each of the above-mentioned six locations are in Appendix 9. Summary of 
distances of protected areas and key biodiversity areas from the six IBAT screened locations in 
the project area is presented in Appendix 10. 
 
148. As per IBAT screening, Vembanad Lake is the only Key Biodiversity Area / Protected Area 
located within 10 km from the project locations. As per the IBAT assessment, Garganey (Spatula 
querquedula), Little Cormorant (Microcarbo niger), and Whiskered Tern (Chlidonias hybrid) are 
the three IBA (important bird area) triggered bird species observed in Vembanad Lake. All these 
are under ñLeast Concern (LC)ò category in IUCN Red List. It is to be noted that Mangalavanam 
Bird Sanctuary, a protected area located within Kochi Municipal Corporation is not listed in the 
IBAT screening results. A Biodiversity Assessment Report including critical habitat assessment 
prepared for the project covering this protected area is presented in Appendix 19.  
 

3. Flora  Outside Protected Areas  

149. The flora of Ernakulam district is tropical. The heavy rainfall combined with moderate 
temperature and fertile soil support a luxuriant vegetation. Coconut is extensively cultivated 
throughout. There are many tidal mangrove formations of Rhizophora, Avicennia, Sonneratia, 
Acrostichum etc. along the coastal stretch of the district. The midland region is mainly occupied 
by Coconut tree and Rubber tree cultivation. Plants like Jackfruit tree, Mango tree, Areca palm, 
Cashewnut tree, Paddy, Plantains, Tapioca, Pineapple, Pepper, Pulses etc. are the main 
cultivations in this region. The lower slopes of highland region are under Teak and Rubber Tree 
cultivation. An inventory of the flora of Ernakulam district was prepared by Sunil, 2015. A total of 
1,706 species belonging to 158 families and 866 genera were documented during 2012ï2015. 
Poaceae is the largest family comprising 161 species followed by Papilionaceae (94 species), 
Euphorbiaceae (88 species), Cyperaceae (79 species), Rubiaceae (77 species), Acanthaceae 
(65 species), Asteraceae (54 species), Orchidaceae (47 species), Scrophulariaceae (41 species) 
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and Convolvulaceae (34 species). Out of these, 306 species are endemic to either the Western 
Ghats or Peninsular India and 108 species find a place on the IUCN Red List. Thirty-five species 
of wild relatives of cultivated crops like piper, rice, ginger, and nutmeg were documented. A total 
of 56 invasive alien species belonging to 27 families and 48 genera are reported.  
 
150. A preliminary floristic analysis of Kochi Municipal Corporation area conducted by ICLEI 
South Asia as a part of the INTERACT-Bio Project documented 491 flowering plants belonging to 
352 genera of 112 families. The habit wise analysis of the species showed that the species fall 
under herbs (149), shrubs (125), trees (158), and climbers (59). Among the 491 species of plants 
documented from Kochi Municipal Corporation (KMC), 253 species are non-indigenous including 
introduced plants, naturalized plants, alien/ invasive plants, transformers and weeds. Presence 
of 39 invasive species in KMC area has been documented. Out of these, 14 are high risk, 8 are 
medium risk, 7 pose low risk and the rest 10 are of the insignificant risk (ICLEI South Asia, 2020 
under preparation). 
 
151. A brief list of floral species found in the study area based on secondary data is furnished 
in Table 30. Out of the 23 trees in the list, one is having vulnerable status and one is having 
endangered status as per the IUCN Red List. All others are either not evaluated or having least 
concern status. Among the 14 shrubs, only one is having vulnerable status and all others are 
having not evaluated status. Among the 18 herbs and grasses, three are having least concern 
status while others are not evaluated. Among the 11 climbers, one is having least concern status 
and others are not evaluated. 
 

Table 30: List of Commonly Found Flora in Study Area   

Sl. No. Species Local Name Family IUCN Status 

Trees 

1 Acacia auriculiformis Acacia Fabaceae Least Concern 

2 Alstonia scholaris Pala Apocynaceae Least Concern 

3 Anarcadium occidentale Kashu Mavu Anacardiaceae Not Evaluated 

4 Artocarpus heterophyllus Plavu Moraceae Not Evaluated 

5 Azadirachta indica Veppu  Meliaceae. Least Concern 

6 Bombax ceiba Mullilavu Bombacaceae Not Evaluated 

7 Casia fistula Konna Fabaceae Not Evaluated 

8 Cocos nucifera Thengu Arecaceae Not Evaluated 

9 Delonix regia Gulmohar Fabaceae Least Concern 

10 Ficus benghalensis Peral Moraceae Not Evaluated 

11 Ficus religiosa Arayal Moraceae Not Evaluated 

12 Gliricidia sepium Sheema konna Fabaceae Not Evaluated 

13 Hevea brasiliensis Rubber Euphorbiaceae Least Concern 

14 Mangifera indica Mavu Anacardiaceae Not Evaluated 

15 Millettia pinnata Ungu Fabaceae Not Evaluated 

16 Phyllanthus emblica Nelli Phyllanthaceae Least Concern 

17 Pterocarpus marsupium Mullu venga Fabaceae Vulnerable 

18 Streblus asper Parakam Moraceae Not Evaluated 

19 Sweitenia mahagoni Mahogany Meliaceae Endangered 

20 Tamarindus indica Puli Fabaceae Not Evaluated 

21 Terminalia bellirica Thanni Combretaceae Not Evaluated 

22 Terminalia catappa Badam  Combretaceae Least Concern 

23 Ziziphus mauritiana Yelanth Rhamnaceae Not Evaluated 

Shrubs 

1 Bougainvillea spectabilis Bougainvillea Nyctaginaceae Not Evaluated 

2 Calotropis gigantean Erukku Apocynaceae Not Evaluated 
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Sl. No. Species Local Name Family IUCN Status 

3 Cordyline terminalis Goodluck Plant Asparagaceae Not Evaluated 

4 Dalbergia horrida Anamullu Fabaceae Not Evaluated 

5 Euphorbia hirta Attuvattappala Euphorbiaceae Not Evaluated 

6 Hibiscus rosa-sinensis Chembarathi Malvaceae Not Evaluated 

7 Ixora coccinea Thechi Rubiaceae Not Evaluated 

8 Justicia japonica Justicia Acanthaceae Not Evaluated 

9 Lantana camara Lantana Verbenaceae Not Evaluated 

10 Mimosa diplotricha Anathottavadi Fabaceae Not Evaluated 

11 Musa paradisiaca Kadali Vazha Musaceae Not Evaluated 

12 Nerium oleander Ornamental Arali Apocynaceae Least Concern 

13 Phyllanthus reticulates Neeroli Phyllanthaceae Not Evaluated 

14 Thunbergia erecta Kakkapoo Acanthaceae Not Evaluated 

Herbs and Grasses 

1 Adenosma indianum Kasithumba Plantaginaceae Least Concern 

2 Aerva lanata Cherula Amaranthaceae Not Evaluated 

3 Andrographis paniculata Kiriyathu Acanthaceae Not Evaluated 

4 Asparagus plumosus Asparagus Fern Asparagaceae Not Evaluated 

5 Biophytum sensitivum Mukkutti Oxalidaceae Not Evaluated 

6 Chromolaena odorata Communist Pacha Asteraceae Not Evaluated 

7 Cymbopogon flexuosus Lemongrass Poaceae Not Evaluated 

8 Cynodon dactylon Karuka Poaceae Not Evaluated 

9 Eclipta prostrate Kayyonni Asteraceae Least Concern 

10 Gomphrena globosa Vadamalli Amaranthaceae Not Evaluated 

11 Jasminum sambac Mulla Oleaceae Not Evaluated 

12 Leucas aspera Thumba Lamiaceae Not Evaluated 

13 Mimosa pudica Touch-Me-Not Fabaceae Least Concern 

14 Ocimum basilicum Ramathulasi Lamiaceae - 

15 Physalis angulate Wild Gooseberry Solanaceae - 

16 Sida acuta Kurumthotti Malvaceae Not Evaluated 

17 Sida rhombifolia Anakurumthotti Malvaceae Not Evaluated 

18 Xanthosoma sagittifolium Arrowleaf Araceae Not Evaluated 

Climbers 

1 Acacia caesia Incha Leguminosae Least Concern 

2 Centrosema molle Kattupayar Leguminosae Not Evaluated 

3 Clitoria terneata Sangu Pushpam Convolvulaceae Not Evaluated 

4 Cyclea peltate Padakizhangu Menispermaceae Not Evaluated 

5 Merremia umbellate Koravalli Convolvulaceae Not Evaluated 

6 Mikania micrantha Dhirastrapaccha Asteraceae Not Evaluated 

7 Pothos scandens Varivalli Araceae Not Evaluated 

8 Pueraria phaseoloides Thotta Payar Leguminosae Not Evaluated 

9 Tinospora cordifolia Guduchi Menispermaceae Not Evaluated 

10 Wattakaka volubilis Vattakkakkakodi Asclepiadaceae Not Evaluated 

11 Xenostegia tridentate Pradharini Convolvulaceae Not Evaluated 
Sources: 
1. Champion H. G. & S. K. Seth. 1968. A Revised Survey of the Forest Types of India, Govt. of India Press, Delhi. 
2. Sunil, C. N. (2015). Studies on Flowering Plant Diversity of Ernakulam District, Kerala: Report Submitted to University Grants 

Commission. 
3. Kumar, B. M. (2011). Species Richness and Aboveground Carbon Stocks in The Home Gardens of Central Kerala, India. 

Agriculture, Ecosystems & Environment, 140(3-4), 430-440. 
4. Easa P.S., 2003. Biodiversity Documentation for Kerala. KFRI Handbook No. 17. Kerala Forest Research Institute, Peechi. 
5. ENVIS Centre: Kerala, State of Environment and Related Issues, Hosted by Kerala State Council for Science, Technology and 

Environment, Sponsored by Ministry of Environment 
6. District Handbooks of Kerala, Ernakulam (Revised Edition, March 1986), Department of Public Relations, Govt. of Kerala 
7. Local Biodiversity Strategy and Action Plan for Kochi Municipal Corporation, 2020. 
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4. Fauna  Outside Protected Areas  
 
152. A survey of invertebrates, conducted in South Kochi (Thevara) has reported 44 species of 
butterflies, belonging to 36 genera and five families. Of these, 45 percent belongs to Nymphalidae 
family followed by Papilioniadae (20%), Pieridae and Hespariidae (14%), and Lycanidae (7%). 
The study also reported 10 dragonfly species belonging to nine genera and two families, as well 
as five damselflies belonging to three genera of the Coenagrionidae family. A spider survey 
reported 49 species belonging to 39 genera and 13 families (Joseliph & Davis, 2014). 
 
153. There are also reports on the new species discovery and occurrence from Kochi city. 
Recently, a new mangrove crab species Pseudosesarma Serène & Soh (Ng, Rani, & Nandan 
2017) and first confirmed record of sesarmid crab, Parasesarma bengalense (Pati et al. 2019) 
were reported from Kochi. Jayachandran et al. (2019) reported a new bio invasive species Mytella 
strigata from Kochi waters. 
 
154. A vertebrate survey conducted in Thevara, south Kochi reported 44 species of fishes, 
belonging to 40 genera of 35 families, four species of amphibians belonging to four genera of 
three families, 14 species of reptiles belonging to 13 genera of 10 families, 57 species of birds 
belonging to 46 genera of 29 families and 10 species of mammals belonging to 10 genera of 
seven families (Joseliph & Davis, 2014). 
 
155. About 50 species of marine/estuary fish species, eight species of prawn, four species of 
crab and two species of clams have been reported in the fish catch statistics of the region 
(WAPCOS, 2015). The endangered Indian Ocean humpback dolphin (Sousa plumbea) is found 
in the Cochin backwaters.  
 
156. List of mammals observed in the study area is given in Appendix 3. List of birds observed 
in the study area is given in Appendix 4. List of reptiles observed in the study area is given in 
Appendix 5. List of fishes observed in the study area is given in Appendix 6. List of butterflies 
observed in the study area is given in Appendix 7. List of spiders observed in the study area is 
given in Appendix 8.  
 
D. Social Environment  

1. Demographic Profile  

157. The Kochi metropolitan area or Kochi urban agglomeration is a metropolitan area centered 
around Kochi city. With a population of more than 2.1 million within an area of 440 km², it is the 
largest and most populous metropolitan area in Kerala. The area constituted based on census 
data 2011, consists of Kochi Municipal Corporation, nine municipalities, 15 Panchayats and parts 
of four Panchayats. Total population of Kochi metropolitan area is 2,119,724 of which 1,044,243 
are males and 1,075,481 are females. 
 
158. Greater Cochin is the area defined by Greater Cochin Development Authority for town 
planning. This area consists of the Kochi metropolitan area and its suburbs. The Greater Cochin 
Development Authority (GCDA) and Goshree Islands Development Authority (GIDA) are the 
nodal agencies that handles town planning and development within the Greater Cochin Area. The 
area consists of Kochi Municipal Corporation, nine municipalities, 25 Panchayats and scattered 
islands around Kochi City (Goshree Islands) covering an area of 732 km². This has a population 
of over 3.0 million (2011 census). 
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159. Kochi Municipal Corporation has an area of 94.88 km2 (36.63 sq. mi). Over the years, the 
city has expanded considerably outside the corporation limit set in 1967, although the official city 
limits hasn't yet been increased. As per 2011 census of India, population of Kochi Municipal 
Corporation is 602,046; of which male and female are 296,949 and 305,097 respectively. Table 
31 provides the demographic profile of Kochi Municipal Corporation as per 2011 census. 
 

Table 31: Demographic Profile of Kochi Municipal Corporation  

No. Particulars Kochi 
Municipal 

Corporation 

Ernakulam 
District 

Kerala State India 

1 Total Population 632,997 3,282,388 33,406,061 1,210,193,422 

2 Total Population (Male) 49% 49% 48% 52% 

3 Total Population (Female) 51% 51% 52% 48% 

4 Population Growth 6.21% 5.69% 4.9% 17.64% 

5 Population Density/km2 6672 1,072 860 382 

6 Sex Ratio*  1029 1027 1084 940 

7 Children (0-6) 8.7% 9.27% 10% 13% 

8 Male Children (0-6) 4.5% 4.72% 5% 7% 

9 Female Children (0-6) 4.2% 4.54% 5% 6% 

10 Child Sex Ratio 954 961 959 914 

11 Average Literacy  97.44% 95.89% 94% 74.04% 

12 Male Literacy  98.3% 97.36% 96.11% 82.14% 

13 Female Literacy 96.6% 94.46% 92.07% 65.46% 
* No. of females per 1000 males 
Source: Census of India, 2011 

 
2. Socio -Economic Features  

160. Kochi city is the biggest commercial center in the state of Kerala. Ernakulam district is the 
richest district in Kerala in terms of GDP and per capita income. It contributes 41.74% of the total 
state revenue. Ernakulam district is bestowed with all the geographical factors, which help the 
development of industry. The availability of all types of transport facilities viz., road, rail, canal, 
sea and air is a factor which is unique to this district. There are plenty of registered working 
factories, including oil mills, cotton mills, sawmills, printing units, rubber industrial units, chemical 
units, match factories, general engineering units, and automobile workshops. Majority of these 
industries are located in the suburbs of Kochi City. 
 
161. Arabian Sea along the western boundary of Kochi Municipal Corporation and Vembanad 
Lake offer enormous natural facilities for both marine and inland fisheries. Kochi is an ideal place 
that supports fisheries in its various aspects like education, research and development. Fish 
processing, boat building and boat repair are the main industrial activities within Kochi Municipal 
Corporation. Even though significant developments have taken place in industrial and tertiary 
sectors, the district still have a large number of people engaged in agriculture and allied activities. 
About 70% of the geographical area of the district is under cultivation. 
 

3. Trade, Commerce and Business  

162. Ernakulam district has the place of honour on the commercial map of Kerala. It has won 
this unique position because of Kochi Harbour, óthe Queen of Arabian Seaô, located in Kochi 
Municipal Corporation. The bulk of the sea borne trade of Kerala is carried on through Kochi port. 
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163. Cochin Special Economic Zone: The Cochin Special Economic Zone (CSEZ) is a multi-
product Special Economic Zone located at Kochi. It is established in an area of 41.7 hectares 
(103.0 acres) in Kakkanad area under Thrikkakara Municipality, adjacent to Kochi Municipal 
Corporation. CSEZ was originally started as one of the first Export Processing Zones in India, and 
was later converted into a Special Economic Zone in 2003. It was set up by Government of India 
as a separate zone for developing export-oriented industries in the region. There are several units 
presently registered there. The items of export relate to scented oils, readymade garments, latex, 
gloves, electronic hardware, electronic software, food and agro products, etc. 
 
164. Cochin Stock Exchange: The Cochin Stock Exchange Limited is a capital stock market in 
Kochi incorporated in 1978. It has now over 350 Indian companies listed. Cochin Stock Brokers 
Limited (CSBL), a wholly owned subsidiary of CSE is a member of NSE and BSE. 
 
165. International Pepper Exchange: The International Pepper Exchange is an organisation 
headquartered in Kochi, India, that deals with the global trade of black pepper. The exchange, 
established in 1997, has been described as the worldôs only international pepper exchange, and 
compared (perhaps generously) to the New York Stock Exchange. 
 

4. Mineral and Natural Resources  

166. The economic minerals of the district include magnetic iron ores, glass sand, lime shell, 
clays, graphites and building stones. Iron ores are found in isolated patches in Muvattupuzha and 
Kunnathunad taluks. Glass sands occur at Eroor, Puthiyakavu, Panangad and neighbouring 
places and at Palluruthy. Palluruthy is in Kochi Municipal Corporation. Lime shell exploited from 
Varappuzha and Kodungallur lakes is used for lime burning. Extensive deposits of clay suitable 
for the manufacture of tiles occur in Aluva and Kanayannur taluks and they are exploited for the 
manufacture of tiles and bricks. Fairly good quality of clay is found at Amballur and Mulanthuruthy. 
Ball clays suitable for the manufacture of stoneware occur in Irumpanam while graphite occur in 
certain parts of Kunnathunad taluk. The crystalline rocks occur in many parts of the district are 
used for the building purposes and also as road metals. 
 

5. Industry  

167. Ernakulam district may well be called the hub of industrialisation in Kerala State. With the 
availability of easy and cheap means of transport by road, rail and backwater, sea and air, superior 
advantages in regard to raw material, fuel and skilled labour, plentiful supply of water for industrial 
purposes, easy access to the electric power stations etc., this district especially the Aluva - 
Ernakulam area, has been the seat of major industrial units for several decades. Any industry with 
an eye on the export market would prefer a location in this district because of its proximity to 
Cochin harbour. So also is the case with industries whose raw materials have to be imported. 
Cheap backwater transport facility and a network of motorable roads add to the facilities of 
communication and brighten the industrial prospects of the region. The possibility of inter-firm 
utilisation of products and by-products is also another factor that has contributed to the 
concentration of factories in the region. 
 
168. Ernakulam has a large number of large-scale industrial concerns than any other districts 
of Kerala. The most important large-scale industrial concerns are given below. 
 
169. Cochin Shipyard: Cochin Shipyard was incorporated in the year 1972 as a fully owned 
Government of India company. This yard can build and repair the largest vessels in India. It can 
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build ships up to 110,000 DWT and repair ships up to 125,000 DWT. The yard has delivered two 
of Indiaôs largest double hull Aframax tankers each of 95,000 DWT. 
 
170. Kochi International Container Transshipment Terminal (ICTT): Being constructed in three 
stages, the first phase of the terminal was commissioned on 11 Feb 2011. This can handle cargo 
up to one million TEUs (twenty-foot equivalent units) per annum. On completion of the third phase, 
the terminal will be able to handle 4 million TEUs (twenty-foot equivalent units) of cargo per 
annum. 
 
171. Kochi Refinery (KR): The Kochi Refinery (KR) is an oil refinery in the city of Kochi. It is 
located in the Ambalamugal industrial area adjacent to Kochi Municipal Corporation. It is the 
largest public sector refinery in India with a production capacity of 31.54 million tonnes per year. 
 
172. Fertilizers and Chemicals, Travancore Limited: The Fertilizers and Chemicals Travancore 
Limited (or FACT Ltd), a fertilizer and chemical manufacturing company in Kochi, was 
incorporated in 1943, by Maharajah Sree Chithira Thirunal Balarama Varma. It is the first fertilizer 
manufacturing company in independent India and also the largest Central Public Sector 
Undertaking (CPSU) in the State of Kerala. The company has 2 production units - Udyogamandal 
Complex (UC) at Eloor, Udyogamandal, and Cochin Division (CD) at Ambalamedu. Both the 
places are adjacent to Kochi Municipal Corporation. The Caprolactam plant in Udyogamandal 
was commissioned in 1990. Main products of the company include Ammonium Phosphate-
Sulphate (FACTAMFOS), Ammonium Sulphate, Zincated Ammonium Phosphate, Caprolactam, 
Sulphuric Acid, Ammonia and other complex fertilizers. Gypsum, nitric acid, soda ash and 
coloured Ammonium Sulphate. 
 
173. Travancore Cochin Chemicals Limited, Aluva: The Travancore Cochin Chemicals was the 
first major factory in India to produce Caustic Soda of rayon grade purity and the first to employ 
the new process viz. the mercury cell process for the manufacture of Caustic Soda. Similarly, for 
Sodium Hydro Sulphate manufacture, the new amalgam process being used, the Travancore 
Cochin Chemicals again being the first plant in the country to use this process. Moreover, for 
producing solid Caustic Soda the latest ócascadeô process, using Nickel clad steel pots, is 
employed whereby the product manufactured is of a very high degree of purity. This also has 
been done for the first time in the country. Chlorine is also a product of this factory. 
 
174. Infopark, Kochi: Infopark, Kochi is an information technology park situated in the city of 
Kochi. It was established in 2004 by the Government of Kerala. Infopark Phase I is spread over 
a 101 acres (40.9 ha) campus. The notable tenants in the park include Tata Consultancy Services, 
Cognizant, Wipro, UST Global, IBS Software Services, IIM Kozhikode etc. and Multinational 
corporations like Ernst & Young, KPMG, EXL Services, Etisalat DB Telecom, Nielsen Audio, NGA 
Human Resources, Xerox ACS etc. 
 
175. Indian Aluminium Company Limited: This factory located at Alupuram, near Aluva is one 
of the six units of the Indian Aluminium Company Limited situated in different states with its 
registered office at Kolkata. The construction of the Alupuram smelter with an initial capacity of 
2,540 tonnes, capable of being increased to 5,120 tonnes. 
 
176. Handloom industry plays an important role in providing employment opportunities. 
HANTEX and HANVEEV are the two state level organizations in the district. In the district there 
is a coir co-operative project office at North Paravur. 
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6. Cultural and Heritage Sites  

a. Historical Significance  

177. Ernakulam District came into being on 1 April 1958. Initially, Ernakulam district's 
headquarters was at Ernakulam Town, which gave the district its name. The headquarters was 
later shifted to Kakkanad. The name Ernakulam is derived from Erayanarkulam (Tamil / 
Malayalam) which means the abode of Shiva, one of the principal deities of Hinduism. Ernakulam 
was once the capital of the Kingdom of Kochi. Ernakulam town is part of Kochi Municipal 
Corporation, which was formed on 1 November 1967 merging municipalities of Fort Kochi, 
Mattanchery and Ernakulam. The entire Municipal Corporation area is known as Kochi (Cochin) 
City.  
 
178. Kochi is the largest city in Kerala which is located about 200 km north of 
Thiruvananthapuram, the capital of Kerala. Kochi is known as the financial and economic capital 
of Kerala. The city is called the "Queen of the Arabian Sea" due to the sea port. Kochi earned a 
significant position on the world trading map after the port at Kodungallur (Cranganore) was 
destroyed and Kochi port was formed by massive flooding of the river Periyar in 1341. The name 
óKochiô is a combination of two terms, Koch & Azhi (small river-mouth). Kochi was an important 
spice trading centre on the west coast of India from 14th century onward, and maintained a trade 
network with Arab merchants from the pre-Islamic era through the sea port.  
 
179. The early history of Kochi is not well documented. The Kingdom of Kochi came into 
existence in 1102 AD after the breaking up of the Kulasekhara Empire. The Jews, Syrians, Arabs, 
Chinese, Dutch, British and Portuguese seafarers followed the sea route to the Kingdom of Kochi 
and left their impressions in the town. The district is famous for its ancient temples, churches, 
mosques, and synagogues. Kochi was the first European colony in colonial India. In the year 
1500, the Portuguese landed at Cochin. In 1503 the Portuguese got permission from the King of 
Kochi to build a fort which is now known as Fort Kochi (Fort Emmanuel) (after the reigning king 
of Portugal). The Portuguese rule was followed by that of the Dutch. They established the 
municipality of Fort Kochi in 1664, the first municipality in Indian subcontinent. During British 
Period (1814 ï 1947) in 1866, Fort Kochi municipality was re-established and its first Municipal 
Council election to a board of 18 members was conducted in 1883. In 1896, the King of Kochi 
initiated local administration by forming town councils in Mattanchery and Ernakulam. In 1925, 
Kochi legislative assembly was constituted due to public pressure. In 1947, when India gained 
independence from the British colonial rule, Kochi was the first princely state to join the Indian 
Union willingly.  
 

b. Arch aeologica lly Protected Monuments  

180. Mattanchery Palace: Built by the Portuguese in 1557 and presented to Raja Veera Kerala 
Varma of Kochi, the palace was renovated in 1663 by the Dutch. It was the seat of Cochin Royal 
House for about two centuries, besides being used for the coronation of Cochin Rajas in later 
years. On display here are beautiful murals depicting scenes from the epics, Ramayana and 
Mahabharata and some Puranic Hindu legends. The palace also houses Dutch maps of old Kochi, 
royal palanquins, coronation robes of former Maharajas of Kochi as well as period furniture. It is 
a monument protected by Archaeological Survey of India (ASI). 
 
181. St. Francis Church: Built in 1503 by Portuguese Franciscan Friars, this is Indiaôs oldest 
European church. This was initially built of timber and later reconstructed in stone masonry. It was 
restored in 1779 by the Protestant Dutch. It was converted to an Anglican church by the British in 
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1795 and is at present governed by the church of South India. Vasco da Gama was buried here 
in 1524 before his remains were moved to Lisbon, Portugal. The tombstone remains here. It is a 
monument protected by Archaeological Survey of India (ASI). 
 
182. Bastion Bungalow: Bastian Bungalow was constructed by the Dutch on top of the 
northernmost bastian of the Cochin fort in the last quarter of the 17th century. Bastian Bungalow 
had been used as a residential building during the British period. Colonel Macaulay, the resident 
of Cochin during the early decade of the 19th century stayed in this building. At present, it is used 
as the residence of the Sub-Collector of Kochi. The northern and western outer portion of the 
Bastian Bungalow looks exactly as a Bastion. It is a monument protected by Kerala State 
Archaeology Department. 
 
183. St. Sebastian's Latin Catholic Church, Thoppumpady: The St. Sebastian Church is 
one of the oldest churches in the ancient diocese of Cochin, which is the first Latin Dioceses in 
Kerala. Historical documents state that the church was established by renovating the old church 
of St. James which stood here during the 16th Century. It is a monument protected by Kerala State 
Archaeology Department. 
 
184. Ariyittuvazhcha Kottaram, Mattanchery: This small traditional single storeyed palace 
belonged to the Cochin Royal family was the venue of 'Ariyittuvazhcha', a ceremony in connection 
with the coronation of the new King. It is said that the Cochin Royal Family known as 
Perumpadappu Swarupam, first settled at Kochi when they were forced to move out from Vanneri. 
Though there were many palaces at Kochi belonged to the Perumpadappu Swarupam, all others 
were lost in course of time except this traditional building. It is a monument protected by Kerala 
State Archaeology Department. 
 
185. Jewish Centre (Jewish Cemetery), Ernakulam: This cemetery is registered in the name 
of Kadavumbagam and the Thekkumbhagom Synagogues of Ernakulam. Since Ernakulam had 
a synagogue (Kadavumbagam) from 1200 AD, it is highly plausible that the congregation would 
also have maintained a cemetery from the same period. Nathan Katz (Jewish American professor) 
dates the cemetery to 15th Century, but an alternate opinion assigns a much later date from mid-
18th Century. It is a monument protected by Kerala State Archaeology Department. 
 
186. Thekkumbhagam Synagogue, Ernakulam: This yellow synagogue, built in the 
traditional style of other centuries-old Kerala synagogues, dates from the late 1930s and 1940s. 
Its name was taken from a medieval-period synagogue believed to have existed in an earlier 
Jewish community in Kodungallur, some distance to the north of Ernakulam. In the 16th century, 
persecuted by the Moors and Portuguese, the Jews shifted from that area and sought safe haven 
in Cochin under the protection of the King of Cochin. In the process, the 13th century synagogue 
at Kodungallur was abandoned and subsequently destroyed. Since this structure was known as 
Thekkumbhagam synagogue, the new synagogue at Ernakulam was also given the same name. 
It is a monument protected by Kerala State Archaeology Department. 
 
187. Black Jewish (Kadavumbhagom) Synagogue, Mattanchery: It is the oldest existing 
Jewish synagogue in Cochin. Over 800 people used to attend service until the middle of the last 
century at Kadavumbhagom Synagogue. Malabari Jewish community in Cochin built the 
Kadavumbhagom in 1544 and completed in 1550. This synagogue is older than the Paradesi 
Synagogue (1568). It is a monument protected by Kerala State Archaeology Department. 
 
188. Locations of archaeologically protected monuments and other historically important 
buildings in Kochi Municipal Corporation are given in Figure 25. 
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Figure 25: Locations of Important Heritage Buildings in Kochi Municipal Corporation 

 
 

c. Other Places of Historical or Archaeological  Importance  

189. Paradesi Synagogue, Mattanchery: Constructed in 1568, this is the oldest synagogue 
in the Commonwealth. Destroyed in a shelling during the Portuguese raid in 1662, it was rebuilt 
two years later by the Dutch. It is known for mid 18th century hand painted, willow patterned floor 
tiles, a clock tower, Hebrew inscriptions on stone slabs, great scrolls of the Old Testament, ancient 
scripts on copper plates etc. It has rare collections which include a golden crown presented by 
the Maharajah of Travancore in 1805 and silver lamps presented by Col. Macaulay, the first British 
Resident of Cochin state. 
 
190. Old Railway Station Building, Ernakulam: The historic ruined site of old railway station 
of Kochi / Ernakulam Terminus railway station built in 1902 is located in close proximity to the 
Mangalavanam Bird Sanctuary. It was the first railway station in Kochi, built by the Maharaja 
Rama Varma XV of Kochi. Great personalities like Mahatma Gandhi, Swami Vivekananda, 
Rabindranath Tagore, Robert Bristow and Lord Irwin Viceroy have visited Kochi through this old 
majestic railway station. 
 
191. Parade Ground, Fort Kochi: The four-acre Parade Ground was where once the 
Portuguese, the Dutch and the British colonists conducted their military parades and drills. The 
buildings around the ground housed their defence establishments. Today Parade ground is a 
sports area. 
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192. Santa Cruz Basilica: This historic church was built by the Portuguese in 1557 A.D and 
elevated to a Cathedral by Pope Paul IV in 1558. In 1795 it fell into the hands of the British when 
they took over Kochi and was demolished. About a hundred years later, Bishop Dom Gomez 
Ferreira commissioned a new building at the same site in 1887. The church was proclaimed a 
Basilica in 1984 by Pope John Paul II. 
 
193. Fort Immanuel: This bastion of the Portuguese in Kochi was a symbol of the strategic 
alliance between the Maharajah of Kochi and the Monarch of Portugal, after whom it was named. 
Built in 1503, the fort was reinforced in 1538. By 1806 the Dutch and later the British had 
destroyed most of the fort walls and its bastions. Today remains of this once imposing structure 
can be seen along the beach. 
 
194. The Dutch Cemetery: The tomb stones here are the most authentic record of the 
hundreds of Europeans who left their homeland on a mission to expand their colonial empires 
and changed the course of history of this land. The cemetery was consecrated in 1724. It is today 
managed by the Church of South India.  
 
195. Heritage Impact Assessment Report prepared for this project presents more details about 
places of historical or archaeological importance in the subproject area. It is presented as 
Appendix 20. Important heritage buildings within Kochi Municipal Corporation are presented in 
Figure 25.  
 

d. Places of Religious Importance  

196. Other than the churches mentioned above, Ernakulam Shiva Temple, also known as 
Ernakulathappan Temple is one of the major temples of Kerala, located in heart of Ernakulam, in 
Kochi Municipal Corporation. The temple is dedicated to Shiva, one of the principal deities of 
Hinduism. The temple is located within the Durbar Hall Ground. The temple history itself has deep 
association with history of the city and was one of the 7 royal temples of Kochi Maharajas. Another 
place of religious importance in the city is the shrine of St. Antony situated in Kaloor. It is one of 
the biggest pilgrim centres of St. Antony in the world; perhaps second only to Padua in terms of 
popularity. 
 

e. Places of Tourist Importance  

197. Fort Kochi: Fort Kochi is a seaside town in the south-western part of Main Kochi which is 
known for its old-world colonial charm. The place still holds on to every single cultural change it 
has gone through over the centuries. The remnants of Portuguese, Dutch and British rule are 
seen all over the place. 
 
198. Bolgatty Island: This tropical island is famous for its palace of the same name. The 
Bolgatty palace was built in 1744 by the Dutch and later taken over by the British. Now it is a hotel 
run by the Kerala Tourism Development Corporation with a small golf course and special 
honeymoon cottages. 
 
199. Willingdon Island: Named after Lord Willingdon, a former British Viceroy of India, this 
manmade island is surrounded by beautiful backwaters. The island is the site of the cityôs best 
hotels and trading centres, the Port Trust and the headquarters of the Southern Naval Command. 
 
200. Marine Drive: Marine Drive is a picturesque promenade in Kochi. It is built facing the 
backwaters, and is a popular hangout for the local populace. Marine Drive is also an economically 
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thriving part of the city of Kochi. With several shopping malls it is as an important centre of 
shopping activity in Kochi. The view of the setting and rising sun over the sea mouth, and the 
gentle breeze from the Vembanad Lake has made Marine Drive an important tourist destination 
in Kochi. Hundreds of people (both natives, and tourists) throng the walkway during the evenings. 
The walkway starts from the High Court Junction and continues until the Rajendra Maidan. There 
are also several boat jetties along the walkway. The walkway has two contemporarily constructed 
bridges, the Rainbow Bridge and the Chinese Fishing Net Bridge. 
 

5. Infrastructure  

a. Water Supply  

201. Kerala Water Authority is supplying drinking water to Kochi Municipal Corporation, other 
Municipalities of the district and some panchayat areas. Since the district has two perennial rivers, 
the source of drinking water supply for most of these schemes is river water. Water supply to 
Kochi city is from two sources. The pumping station at Aluva is pumping water from Periyar River, 
which is treated at the water treatment plant at Aluva and the pumping station at Pazhoor is 
pumping water from Muvattupuzha River, which is treated at the water treatment plant at Maradu. 
Treated water from both these WTPs are distributed in the city. 
 

b. Sewage 

202. The sewage system in Kochi Corporation is maintained by the Kerala Water Authority. 
The existing sewage system covers only 5% of the Kochi Corporation area. An extent of 2.5 
Sq.km in the main heart of the city i.e., General Hospital area and 1.50 Sq.km in Gandhi Nagar 
area are covered by the existing sewage system. The sewage treatment plant (STP) located at 
Elamkulam is having a capacity of 4.50 MLD. The plant works in the activated sludge process of 
treatment. The maintenance of the plant is done by KWA. The STP treats sewage to achieve an 
effluent quality of 30 mg/l BOD5 at 50 mg/l suspended solids. Treated effluent is discharged into 
the Chettichira Lake / Elamkulam Thodu. 
 
203. Additionally, the GCDA maintains a small sewage network in the Marine drive area 
designed and implemented to collect the wastewater generated in the GCDA complexes / other 
apartments constructed in the immediate vicinity, and covers only about 0.01 Sq.km. The overall 
capacity of this STP is 900 m3 and has a collection tank, aeration chamber (diffused type), 
clariflocculator, and a filter bed. Treated effluent is discharged into the sea nearby. A report from 
the KSPCB analysing the effluent from the GCDA STP shows that the effluent discharged from 
the STP are within the desirable limits for pH, suspended solids (SS), biochemical oxygen 
demand (BOD) and oil and grease. 
 

c. Storm Water Drains  

204. Kochi city has a large network of open drains, which act as major storm water receivers. 
Drainage system in Kochi Municipal Corporation can be categorized as: 
 
205. Primary Canals ï major natural canals, which are running in north-south direction and 
a few natural canals, cut across the sand bars. 
 
206. Thevara ï Perandoor canal and its major branches, Edappally Thodu and its major 
branches, Rameswaram ï Kalvathy canal, Chilavanoor puzha, Champakara canal, Changadam 
poku Thodu, Karanakodam Thodu, Ponnethuchal Thodu, Koyithara canal, Railnagar Thodu, 
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Punchathodu, Valavikadavu Thodu, Pallichal Thodu, Pandarachal, Pushnithodu, Chitrapuzha and 
Konothu puzha are some major primary canals in the city. 
 
207. Natural and man-made secondary canals: Natural secondary drains are the feeder 
drains / canals of primary canal. The man-made secondary drain encompasses major roadside 
drains, which go beyond the level of area, drains and which link with the primary drains (t idal 
canals) running in north-south direction. Kari Thodu, Adimuri Thodu, Karuveli Thodu, Athirthi 
Thodu, Thodu along Major road, Kathmbayil Thodu, Mullassery canal, Market canal and, Seena 
Thodu are the major natural and man-made secondary canals in the city. 
 
208. Area drains: The area drains are the drains which discharge the storm and sullage water 
from a neighbourhood to secondary drain. The city has large network of area drains, which act as 
major storm water receivers. 
 

Table 32: Details of Drainage Canal Network  in Kochi Municipal Corporation  

Sl No Type of drain / Canal Length (km)  

1 Total length of the primary canals 77 

2 Total length of the natural and man-made secondary canals 222 

3 Total length of area drains 740 
Source: City Sanitation Plan for Kochi ï Volume I Main Report  
 

d. Solid Waste Management  

209. The major sources of municipal solid waste (MSW) in Kochi City include domestic waste 
sources, commercial establishments, marriage and community halls, hotels and restaurants, 
markets, institutions, schools, offices, street sweepings, hospitals (non-infectious), slaughter 
house, construction and demolition etc. The total daily production of MSW in city is 180-250 metric 
tonnes. The per capita waste generation is 482 g/day/head.  
 
210. Corporation of Kochi collects the solid waste in the city in a daily basis. The waste is being 
collected from the households and commercial and other type of institutions by means of 
Kudumbasree units and by corporation directly. Segregation of waste is being done at the 
collection point itself.  
 
211. The existing waste treatment plant is located at Brahmapuram. The Brahmapuram plant 
is of area 106 acres. The plant is treating only biodegradable waste and all the other waste, 
including plastic and sanitary is being dumped outside the plant. In the plant bio wastes from 
Angamaly, Aluva, Kalamassery, Thrikkakara, and Tripunithura municipalities are also being 
treated. Brahmapuram plant treats 220 tonnes biodegradable waste and receiving 72 tonnes non-
biodegradable waste on an average on a daily basis. The organic waste is being treated at 
Brahmapuram using aerobic composting method. The capacity of the plant is 220 metric tonnes 
per day.  
 

e. Hazardous  Waste Management  

212. There is only one Treatment, Storage and Disposal Facility (TSDF) for disposal of 
hazardous wastes available in Kerala and it is located at Ambalamedu near Kochi. It is operated 
by Kerala Enviro Infrastructure Limited (KEIL). Hazardous waste collected from waste generators 
is subjected to pre-treatment (stabilisation), if found necessary based on analysis in KEIL 
laboratory, and disposed in secured landfill constructed as per guidelines issued by central 
pollution Control Board. Waste disposal is undertaken in compliance to the provisions of 
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Hazardous and Other Wastes (Management and Transboundary Movement) Rules, 2016 and its 
amendments. 
 

f. Transportation  

213. Road: Kochi Municipal Corporation has excellent road connectivity. The 3 major national 
highways passing through the city are the Panvel (Mumbai) - Kanyakumari Highway (NH 66), 
Salem - Kochi highway (NH 544) and Kochi - Tondi highway (NH 85). The National Highway 66 
runs through the entire length of Kerala state and connects Kochi City with Calicut, Kannur, 
Kasaragod, Mangalore, Mormugao and Mumbai towards north and Alappuzha, Kollam, 
Trivandrum, Nagercoil and Kanyakumari towards the south. The NH 544 starts from Salem in 
Tamil Nadu, passes through Coimbatore, Palakkad, Thrissur and ends at Edappally junction on 
NH 66 in Kochi. The National Highway 85 starts from Kundannur junction on NH 66 in Kochi and 
passes through Muvattupuzha, Kothamangalam, Munnar, Theni, Madurai and finally terminates 
at Tondi in Tamil Nadu. The district also has the two small national highways namely NH 966A 
and NH 966B. NH 966A connects the International Container Transshipment Terminal at 
Vallarpadam with Kalamassery on NH 544. NH 966B is the smallest Indian National Highway 
which connects the Kochi Port at Willingdon Island with NH 66 and NH 85 at Kundannur.  
 
214. Railways: Railways play a significant role in the transport system of Kochi Municipal 
Corporation. Ernakulam is a major railhead of the Southern Railway. The Shoranur ï Kochi 
Harbour Terminus and Ernakulam ï Thiruvananthapuram, Ernakulam ï Alappuzha ï 
Kayamkulam are the three broad-gauge lines passing through the city. Ernakulam Junction and 
Ernakulam Town are the important railway stations in the city.  
 
215. Metro: The Kochi Metro is a metro rapid transit system serving the city of Kochi, intended 
to considerably ease traffic congestion in the city and its surrounding metropolitan area. Currently 
Kochi Metro is operational from Aluva till Petta along the Kalamassery - Edappally - Kaloor - MG 
Road - Vyttila - Petta stretch, covering a total of 24.9 km with 22 operational metro stations. 
 
216. Seaport: Kochi, known as óthe Queen of the Arabian Seaô has one of the major ports in 
India and it plays a very significant role in shaping the economy of the state. This port was 
planned, designed and constructed by the British Engineer Robert Bristow in 1920. The port is 
unique as it gives shipment facility even during the rainy season. Seventy five percent of the total 
imports and exports of the State are carried out through this port. Super tankers meant for Kochi 
Refineries also call at this port. The principal commodities of export from this port are coir 
products, tea, rubber, coffee, cashew kernels, chemicals, rice and other food grains, pepper, 
ginger, cardamom, turmeric, coconut oil, cashew shell liquid, lemon grass oil, timber, marine 
products, oil cakes, machinery, iron and steel, mineral sand including granite and cement. The 
commodities which are imported are rice, paddy, pulses, coal, machinery, iron and steel, tin plate, 
motor vehicles and spare parts, chemicals and chemical preparations, oil seeds including copra 
and ground nuts, drugs and medicines, paper, old newspaper and stationery, cotton (raw and 
waste), oil-man stores, provision and liquid sculpture, rock phosphate, fertilizers, liquid ammonia, 
salt, zinc concentrate, calcined bauxite, soda, candles, paraffin wax, cement etc.  
 
217. Airports: Ernakulam district has two airports. Old Kochi airport in Willingdon Island in 
Kochi Municipal Corporation is now under the control of Navy. Indiaôs first private airport was 
opened in June, 1999 at Nedumbassery near Kochi. In June, 2000 it was raised to international 
level. It is owned by Cochin International Airport Ltd. and it is the fourth busiest airport in the 
country after Mumbai, Delhi and Chennai in terms of international traffic. It is the worldôs first 
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airport fully powered by solar energy. Currently flights are operating to the Persian Gulf region, 
Malaysia, Singapore, Sri Lanka and to major cities in India.  
 
218. Inland Navigation: The water transport services in Kochi Municipal Corporation are 
operated by the the Kerala State Water Transport Department (KSWTD) and by private agencies. 
KSWTD is operating its boats in 19 routes of about 218.08 km. It also operates ferry services in 
Kochi. Water Metro is being implemented in Kochi by the Kochi Metro Rail Ltd. 
 

g. Hospitals  

219. The city has good number of public health systems accessible and affordable apart from 
the private health facilities. Basic and advanced medical facilities are provided by government-
run/private sector health centers and hospitals in the city. Details of medical facilities in Kochi 
Municipal Corporation are given in Table 33. 
 

Table 33: Details Medical Facilities in Kochi Municipal Corporat ion  

Sl No. Medical Facility  Total No. 

1 Government Allopathic Hospitals 12 

2 Private Allopathic Hospitals 46 

3 Government Dispensaries 0 

4 Private Dispensaries 32 

5 Community Health Centres 1 

6 Family Welfare Centres 2 

7 Govt. Ayurveda Hospitals 2 

8 Government Ayurveda Dispensaries 5 

9 Private Ayurveda Hospitals 85 

10 Govt. Homeo Hospitals 1 

11 Private Homeo Dispensaries 82 
Source: Panchayat Level Statistics ï 2011, Ernakulam District 
 

h. Educational Institutes  

220. Educational infrastructure in the city is most advanced in the state. There are many 
government owned schools/colleges/advance training institutes for boys and girls and many small 
private sector educational institutes. Details of educational institutes in Kochi Municipal 
Corporation are given in Table 34. 
 

Table 34: Details of Educational Institutes in Kochi  Municipal Corporation  

Sl. No. Type of Institutes Total Numbers 

1 Lower Primary Schools 53 

2 Upper Primary Schools 24 

3 High Schools 54 

4 Higher Secondary Schools 32 

5 Vocational Higher Secondary Schools 26 

6 Universities 4 

7 Arts & Science Colleges 10 

8 Homeopathic Colleges 1 

9 Engineering Colleges 1 

10 Medical Colleges 3 
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Sl. No. Type of Institutes Total Numbers 

11 Others (Special Schools) 1 

12 Others (CBSE, ICSE, KV, BVN) 32 
Source: Panchayat Level Statistics ï 2011, Ernakulam District 

 
221. Secondary Education: In Kochi Municipal Corporation, there are government owned 
schools and government aided schools, which are affiliated to the Kerala State Education Board. 
A few privately owned schools are also affiliated to the system. Most of the schools owned by 
private organisations or individuals are affiliated to the Central Board for Secondary Education 
(CBSE). Indian Certificate of Secondary Education (ICSE) have some schools affiliated to them 
as well. The state education board offers both Malayalam and English medium instruction, while 
the other boards offer English medium alone. There are a few schools that follow international 
curricula, such as IB and IGCSE. 
 
222. There 34 government schools, 67 private aided schools and 31 unaided schools affiliated 
to the Kerala State Education Board in the city and suburbs. There are 62 CBSE Schools, 2 
IGCSE and 9 ICSE Schools as well. 
 
223. Higher Education: The Cochin University of Science and Technology (CUSAT) is a major 
university named after the city. Most of the colleges in Kochi offering tertiary education are 
affiliated either with the Mahatma Gandhi University or with the Cochin University. Kerala 
University of Fisheries and Ocean Studies (KUFOS) is another university with its headquarters in 
Kochi. Kochi has one of the campuses of the Indian Maritime University at Willingdon Island. Sree 
Sankaracharya University of Sanskrit in Kalady is a research-oriented university located at the 
outskirts of Kochi. Other national educational institutes include the Central Institute of Fisheries 
Nautical and Engineering Training, the National University of Advanced Legal Studies, the 
National Institute of Oceanography and the Central Marine Fisheries Research Institute. 
 
224. Kochi has some of the leading B-Schools in the region. The Satellite Campus of Indian 
Institute of Management Kozhikode (IIMK), Cochin University's School of Management Studies 
(SMS), SCMS Cochinôs B-Schools, XIME B-School, Rajagiri Centre for Business Studies, Kochi 
Business School, Amrita School of Business, Albertian Institute of Management and Toc-H B 
school etc. are some of them. 
 
225. The city and outskirts are home to three medical colleges ð Amrita Institute of Medical 
Sciences and Research Centre at Ponekkara, Cochin Medical College at Kalamassery, and Sree 
Narayana Institute of Medical Sciences. Some of the prestigious general colleges are Maharaja's 
College, St. Albert's College, St. Teresa's College, Sacred Hearts College, Bharata Matha 
College, Aquina's College, De Paul Institute of Science & Technology (DIST) and Cochin College. 
The major Engineering and Technology colleges in the city are School of Engineering CUSAT, 
SCMS School of Engineering and Technology at Kalamassery, Model Engineering College, and 
Rajagiri School of Engineering & Technology. 
 
226. The Government Law College at Ernakulam is one of the oldest law colleges in Kerala. 
The School of Legal Studies (SLS), CUSAT is one of the leading graduate, post-graduate, and 
research institutes in the country. The National University of Advanced Legal Studies (NUALS) 
located in the city is a premier law university in India and the only Law College listed in CLAT 
(Common Law Admission Test) in Kerala. 
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E. Site -specific Environmental Features of the Subproject Component Locations  

227. Site-specific environmental features of the subproject component locations are presented in Table 35 below. 
 

Table 35: Site-speci fic Environmental Features of the Subproject Component Locations  

Sl. 
No. 

Name of the Location, 
Site Coordinates and 

Infrastructure 

Environmental Features 
of the Site 

Photograph / Google Earth Image of the Site 

Distribution Pipeline Rehabilitation or Replacement 

1. Rehabilitation or 
replacement of pipes of 
total length 705,405 m 
(Performance based 
rehabilitation or 
replacement of different 
types of pipes of total 
length 423,510 m and 
risk-based rehabilitation 
or replacement of AC 
pipes of total length 
282,255 m) along the 
roads of all wards of 
Kochi Municipal 
Corporation. 

Pipelines will be buried 
in trenches within the 
right of way (ROW) of 
existing roads only. City 
roads include single-lane 
roads (4 m), two-lane 
roads (7 m), four-lane 
roads with metro (15 m) 
and National Highways 
(30 m). Roads are 
owned by Kochi 
Municipal Corporation, 
Kerala State Public 
Works Department and 
National Highways 
Authority of India. 
Hence, permission is 
required from these 
agencies for cutting the 
roads. Some of the 
roads fall in CRZ. 
Hence, CRZ clearance 
is required for laying 
pipelines along them. 
Some pipelines cross 
railway lines. Hence, 
permission is required 
from Railways. No tree 
cutting is required. 
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Sl. 
No. 

Name of the Location, 
Site Coordinates and 

Infrastructure 

Environmental Features 
of the Site 

Photograph / Google Earth Image of the Site 

Renewal of Booster Pump Stations (BPS) and Reservoirs (Tanks) 

1. Elamkulam (9°58'33.95"N, 
76°17'53.44"E), BPS of 
41.7 MLD and GLSR of 
6500 kl. 

The BPS and GLSR 
are located in urban 
area of Kochi Municipal 
Corporation (KMC) in 
land owned by Kerala 
Water Authority (KWA). 
There are no forests, 
protected areas or 
other sensitive features 
nearby the subproject 
site. Trees are present 
at the site, but no tree 
cutting is required. 
Houses are located on 
all sides of the site. 
Distance from the BPS 
to the nearest house is 
17 m. 
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Sl. 
No. 

Name of the Location, 
Site Coordinates and 

Infrastructure 

Environmental Features 
of the Site 

Photograph / Google Earth Image of the Site 

2. Thammanam 
(9°58'58.74"N, 
76°18'48.54"E), two BPSs 
of 33.8 MLD, one BPS of 
28.8 MLD and GLSR of 
13,000 kl. 

The BPSs and GLSR 
are located in urban 
area of KMC in land 
owned by KWA. There 
are no forests, 
protected areas or 
other sensitive features 
nearby the subproject 
site. Trees are present 
at the site, but no tree 
cutting is required. 
Houses are located on 
all sides of the site. 
Distance from the BPS 
to the nearest house is 
20 m. 
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Sl. 
No. 

Name of the Location, 
Site Coordinates and 

Infrastructure 

Environmental Features 
of the Site 

Photograph / Google Earth Image of the Site 

3. Pachalam (10° 0'27.60"N, 
76°16'42.00"E), GLSR of 
6,000 kl. 

The GLSR is located in 
urban area of KMC in 
land owned by KWA. 
There are no forests, 
protected areas or 
other sensitive features 
nearby the subproject 
site. Trees are present 
at the site, but no tree 
cutting is required. 
Houses are located on 
north, east and south 
sides of the site. 
Distance from the 
GLSR to the nearest 
house is 15 m. 
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Sl. 
No. 

Name of the Location, 
Site Coordinates and 

Infrastructure 

Environmental Features 
of the Site 

Photograph / Google Earth Image of the Site 

4. Vaduthala (10° 1'9.30"N, 
76°16'27.95"), GLSR of 
2,500 kl. 

The GLSR is located in 
urban area of KMC in 
land owned by KWA. 
There are no forests, 
protected areas or 
other sensitive features 
nearby the subproject 
site. Trees are present 
at the site, but no tree 
cutting is required. 
Houses are located on 
all sides of the site. 
Distance from the 
GLSR to the nearest 
house is 8 m. 
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Sl. 
No. 

Name of the Location, 
Site Coordinates and 

Infrastructure 

Environmental Features 
of the Site 

Photograph / Google Earth Image of the Site 

5. Palluruthy (9°55'24.36"N, 
76°16'20.31"E), BPS of 
14.2 MLD and GLSR of 
8,100 kl. 

The BPS and GLSR 
are located in urban 
area of KMC in land 
owned by KWA. There 
are no forests, 
protected areas or 
other sensitive features 
nearby the subproject 
site. Trees are present 
at the site, but no tree 
cutting is required. 
Houses are located on 
east and west sides of 
the site. Distance from 
the BPS to the nearest 
house is 24 m. 
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Sl. 
No. 

Name of the Location, 
Site Coordinates and 

Infrastructure 

Environmental Features 
of the Site 

Photograph / Google Earth Image of the Site 

6. Thoppumpady 
(9°56'8.39"N, 
76°15'46.85"E), BPS of 
11.8 MLD and ELSR of 
1,820 kl. 

The BPS and ELSR 
are located in urban 
area of KMC in land 
owned by KWA. There 
are no forests or 
protected areas nearby 
the subproject site. 
BPS portion of the site 
falls in CRZ II, since it 
is located within 100 m 
from the Vembanad 
Estuary. Hence, CRZ 
clearance is required 
for rehabilitation of this 
BPS. Trees are present 
at the site, but no tree 
cutting is required. 
Houses are located on 
all sides of the site. 
Distance from the BPS 
to the nearest house is 
20 m. 
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Sl. 
No. 

Name of the Location, 
Site Coordinates and 

Infrastructure 

Environmental Features 
of the Site 

Photograph / Google Earth Image of the Site 

7. Fort Kochi (9°57'49.81"N, 
76°14'26.13"E), ELSR of 
1,420 kl. 

The ELSR is located in 
urban area of KMC in 
land owned by KWA. 
There are no forests 
nearby this site. It falls 
in CRZ II, since it is 
located within 500 m 
from the Arabian Sea. 
Hence, CRZ clearance 
is required for its 
rehabilitation. It is 
located 227 m away 
(within the regulated 
area) from the 
boundary of St. Francis 
CSI Church, an ASI 
protected monument. 
Hence, Archaeological 
clearance is required 
for its rehabilitation. 
Trees are present at 
the site, but no tree 
cutting is required. 
Houses are located on 
north and west sides of 
the site. Distance from 
the ELSR to the 
nearest house is 12 m. 
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Sl. 
No. 

Name of the Location, 
Site Coordinates and 

Infrastructure 

Environmental Features 
of the Site 

Photograph / Google Earth Image of the Site 

8. Koovappadam 
(9°57'4.65"N, 
76°15'10.06"E), ELSR of 
1,820 kl. 

The ELSR is located in 
urban area of KMC in 
land owned by KWA. 
There are no forests, 
protected areas or 
other sensitive features 
nearby the subproject 
site. Trees are present 
at the site, but no tree 
cutting is required. 
Houses are located on 
all sides of the site. 
Distance from the 
ELSR to the nearest 
house is 12 m. 
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Sl. 
No. 

Name of the Location, 
Site Coordinates and 

Infrastructure 

Environmental Features 
of the Site 

Photograph / Google Earth Image of the Site 

9. Karuvelipady 
(9°56'24.59"N, 
76°15'6.15"E), BPS of 
28.6 MLD and GLSR of 
5,000 kl. 

The BPS and GLSR 
are located in urban 
area of KMC in land 
owned by KWA. There 
are no forests, 
protected areas or 
other sensitive features 
nearby the subproject 
site. Trees are present 
at the site, but no tree 
cutting is required. 
Houses are located on 
all sides of the site. 
Distance from the BPS 
to the nearest house is 
27 m. 
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Sl. 
No. 

Name of the Location, 
Site Coordinates and 

Infrastructure 

Environmental Features 
of the Site 

Photograph / Google Earth Image of the Site 

10. Mattanchery 
(9°57'50.63"N, 
76°15'11.60"E), ELSR of 
2,200 kl. 

The ELSR is located in 
urban area of KMC in 
land owned by KWA. 
There are no forests, 
protected areas or 
other sensitive features 
nearby the subproject 
site. Trees are present 
at the site, but no tree 
cutting is required. 
Houses are located on 
all sides of the site. 
Distance from the 
ELSR to the nearest 
house is 9 m. 
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Sl. 
No. 

Name of the Location, 
Site Coordinates and 

Infrastructure 

Environmental Features 
of the Site 

Photograph / Google Earth Image of the Site 

11. Pallimukku (9°57'44.29"N, 
76°17'10.08"E), three 
BPSs of 60.5 MLD, 12.1 
MLD, 1.7 MLD and GLSR 
of 4,750 kl. 

The BPSs and GLSR 
are located in urban 
area of KMC in land 
owned by KWA. There 
are no forests, 
protected areas or 
other sensitive features 
nearby the subproject 
site. Trees are present 
at the site, but no tree 
cutting is required. 
Houses are located on 
north, west and east 
sides of the site. 
Distance from the BPS 
to the nearest house is 
15 m. Cochin Shipyard 
is located on the south 
side of the site 
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V. ASSESSMENT OF POTENTIAL ENVIRONMENTAL IMPACTS AND MITIGATION  
MEASURES 

A. Introduction  

228. This Section discusses the impacts due to the subproject activities upon different 
components of the local and / or regional environment and their mitigation. The adverse impacts 
associated with the subproject may be long term or temporary and its intensity may also vary both 
spatially and temporally depending on the nature of subproject intervention during the various 
stages of the subproject and the baseline environmental quality of the subproject area. Prevention 
or avoidance of impact is better than mitigation of impact. The mechanism applied to the 
subproject comprises following key principles in the following order of priority. 
 

¶ Avoid adverse environmental impact 

¶ Minimise and control adverse environmental impact 

¶ Mitigate adverse environmental impact 

¶ Enhance the environment 
 
B. Planning, Location and Design Phase  Impacts  

229. Impacts due to Location. These impacts are associated with planning on the site 
selection. They include impacts due to encroachment of sensitive areas and impacts on the 
people who might lose their properties or livelihoods due to the development of the proposed site. 
However, in the case of the subproject, water supply pipelines, booster pumping stations and 
storage reservoirs or tanks that will be rehabilitated are existing facilities and will be installed on 
existing road alignments with rights-of-way and located in built up areas. Hence, no significant 
impacts due to location is anticipated. However, the subproject requires certain clearances from 
regulatory agencies due to the location of subproject facilities. They are the following: 1) Roads 
in the subproject area are owned by Kochi Municipal Corporation, Kerala State Public Works 
Department and National Highways Authority of India. Hence, permission is required from these 
agencies for cutting the roads for laying pipes. 2) Some of the clear water transmission mains and 
distribution lines are crossing railway lines. Rehabilitation of these pipelines need permission from 
Railways. In order to avoid disturbance to railway traffic, trenchless method shall be adopted for 
laying pipelines across railway lines. 3) Rehabilitation of pipelines, one ELSR and one BPS 
located in CRZ requires CRZ clearance from MoEFCC. 4) Rehabilitation of pipelines located 
within the prohibited and regulated areas of two ASI protected monuments and rehabilitation of 
one ELSR located within the regulated area of one ASI protected monument require clearance 
from ASI. 
 
230. Impacts due to Climate Change. The impact of climate change is significant for the 
project. The design of the pipelines, booster pumping stations and related infrastructures, needs 
to consider future changes in climate patterns such as flooding due to extended monsoon 
seasons and increased level of precipitation, droughts, and increased global temperature, among 
others. The subproject components, including the lands on which these are erected, are prone to 
either flooding or soil erosion due to river systems bordering the sites. The design for the 
rehabilitation of these project components should consider the following:  
 

(i) Likely changes in the climatic conditions with respect to temperature, flooding, 
salinity, and acidity, including drainage aspects; and 

(ii) Likely impacts on land surfaces and runoff due to climate change-induced heavier 
and more erratic rainfall.  
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231. Mitigation Measures. The impacts of climate change will be mitigated upfront during the 
design and planning stage for the infrastructures. Among these measures are the following: 
 

(i) Sufficient drainage facilities within the pumping stations that could convey storm 
water during heavy downpour based on future scenario of rainfall; by either 
increasing the throughput capacity of canals or installing additional drains; and 

(ii) Increasing the elevation of pumping house components that are likely to be 
flooded. 

 
232. Impacts to Physical Cultural Resources. The pump station sites are not within or near 
any physical cultural resources (PCRs). However, some alignments of the water supply pipeline 
that will be replaced are near protected monuments such as: (i) Mattanchery Dutch Palace (an 
Archaeological Survey of India [ASI]-protected monument), (ii) St. Francis CSI Church (an ASI-
protected monument), and (iii) Six monuments protected by the State Archaeology Department. 
The ELSR at Fort Kochi is located within the regulated area of St. Francis CSI Church. There are 
several other heritage buildings in the city which do not have protected status but needs to be 
protected. The sites of these cultural landmarks are adequately fenced, and the project will not 
encroach these boundaries. However, some alignments are within 300 meters from the ASI 
protected monument boundaries, which require necessary permission from ASI through the State 
Archaeology Department. Mattanchery and Fort Kochi area has been declared as a heritage zone 
under the Kerala Municipality Building Rules, 1999 and development activities in this area are 
being scrutinized by the Art and Heritage Commission constituted by the State Government. 
Because of the presence of protected monuments, other heritage buildings and the heritage zone, 
a Heritage Impact Assessment has been undertaken to determine whether the project activities 
will cause negative impact to these heritage assets or any other cultural sites identified during the 
course of assessment. The complete report on the Heritage Impact Assessment is in Appendix 
20. 
 
233. Recommendations of the Heritage Impact Assessment. Based on this assessment, 
the following were the findings and mitigation measures to ensure no impact to heritage assets 
occurs. Details of the same are given in the Heritage Impact Assessment report. 
 

(i) Obtain clearance from ASI and State Archaeological Department and clearance 
from Art and Heritage Commission; 

(ii) Ensure to integrate all related conditions in the permits issued by ASI, 
Archaeological Department and Art and Heritage Commission to the construction 
or excavation methodologies for alignments near the PCRs;  

(iii) Integrate the subproject with similar developmental activities being implemented 
in the city by other departments and agencies such as Cochin Smart Mission 
Limited (CSML);  

(iv) Consultation with the concerned NGOs including Indian National Trust for Art and 
Cultural Heritage (INTACH) Cochin Chapter as they have raised issues on digging 
for developmental projects in the heritage zones;  

(v) Implement the following mitigation measures proposed in the Heritage Impact 
Assessment report to minimize and manage the impacts of subproject activities: 
a) study the heritage character of the work place before starting the work, b) take 
precautionary measures during construction such as avoiding heavy machinery, 
c) conduct careful inspection of work sites for chance finds, d) conduct structural 
monitoring of heritage structures during construction period, and e) restore the 
work site to its original form; and 

(vi) Create awareness among the design team, PMU, and Kochi PIU about the chance 
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finds procedure discussed in this environmental assessment report. Ensure that 
this procedure is disseminated to contractor and workers during excavation works;  

 
234. Impact to Critical Habitat and Biodiversity. The State of Kerala is rich in biodiversity 
and host to many important species. An initial critical habitat screening and biodiversity 
assessment study (desk-based) has been undertaken as part of overall environmental 
assessment for the project. The Integrated Biodiversity Assessment Tool (IBAT) was initially used 
to screen and assess potential risks on the protected areas or critical habitat that may exist around 
the project sites (default area of analysis of 50 km radius). The screening was conducted for six 
locations in the project area. Initial screening results show that the area of analysis is likely a 
critical habitat, including identified protected areas and key biodiversity areas. In view of this, the 
project engaged a biodiversity specialist to undertake more in-depth biodiversity assessment and 
determine if the project will pose significant impact to these biodiversity features. A more detailed 
critical habitat assessment was undertaken following IFC Performance Standard 6 Criteria. 
Results show that irrespective of very rapid urbanization and development in the project area, 
biodiversity of the project area is impressive. Kochi is home to Mangalavanam bird sanctuary and 
Vembanad Lake, the largest Ramsar wetland in South India. The complete Biodiversity 
Assessment Report including the critical habitat assessment is in Appendix 19.  
 
235. Summary of results of IBAT Screening for six locations in the project area is in Appendix 
9. Summary of distances of protected areas and key biodiversity areas from the six IBAT screened 
locations in the project area is in Appendix 10. 
 
236. Recommendations of Biodiversity Assessment and Critical Habitat Study. Based on 
the critical habitat and biodiversity assessment, following are the findings and recommendations: 
 

(i) The IBAT screening shows that there are five protected areas, 10 key biodiversity 
areas, and 89 species of animals from the IUCN Red List likely to be present within 
50 km radius from the project locations; 

(ii) Critically endangered species, endemic or restricted-range species, congregatory 
species and regionally unique and highly threatened species were identified in all 
the five protected areas and 10 key biodiversity areas; 

(iii) These habitats will not be disturbed or influenced by the implementation of the 
project since their ecological boundaries will not be influenced or disturbed by the 
project; 

(iv) The occurrence and spotting of species from the IUCN Red List near the project 
location is negligible since the project location is very far from their habitat and 
hence the project activities will have no influence on any of the species listed;  

(v) Though both Mangalavanam bird sanctuary (a protected area) and Vembanad - 
Kol Wetland (a key biodiversity area) are situated within the project area and are 
key biodiversity hot spots, they are not highly threatened ecosystems according to 
the criteria listed by International Union for Conservation of Nature (IUCN); 

(vi) There are no Rare or Endangered or Endemic or Threatened (REET) species in 
Mangalavanam Bird Sanctuary except Lutra lutra (otter), which is in Near 
Threatened category as per IUCN. It is considered to be Near Threatened due to 
its earlier decline in population; 

(vii) Since Mangalavanam bird sanctuary is located in the heart of the city and 
surrounded by roads with heavy traffic, likely impacts of pipe laying works along 
these roads will be negligible. 
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(viii) Construction works near the sanctuary shall be avoided during May ï July when 
highest species richness of birds is found in the sanctuary.  

(ix) Workers shall be strictly restricted from entering the sanctuary or itôs eco sensitive 
zone to avoid impacts in the sanctuary.  

(x) The vegetation cover and associated fauna within the project area are very sparse 
and highly fragmented except the Mangalavanam Bird Sanctuary; 

(xi) The project area has no forest cover or thick vegetative cover except the 
Mangalavanam Bird Sanctuary and there are no major ground vegetative patches 
and sensitive zones located within or nearby;  

(xii) Considering the ecological sensitivity and critical habitats assessments, execution 
of the project will not be harmful to the environment in the ecological point of view; 

(xiii) With the precautions / mitigation measures during the construction phase, 
especially during the monsoons the expected impacts can be avoided; and 

(xiv) Many pipelines are located in CRZ since they pass through bridges across tidal 
influenced water bodies and along the roads situated near such water bodies. 
Hence the project requires CRZ clearance according to the CRZ Notification 2019. 

 
237. Occupational Health and Safety Impacts due to Asbestos. One primary objective of 
the subproject is to rehabilitate the existing water supply pipeline in Kochi City. Significant length 
of this supply pipeline is made of old asbestos cement pipes. As part of assessment, an expert 
on Asbestos and asbestos-containing materials (ACMs) was mobilized to assist PMU in the 
conduct of field validation on the extent of asbestos cement materials found in various project 
sites apart from the water supply pipeline. Based on this validation exercise, asbestos cement 
pipes were found in various pumping house compounds, left unmanaged and sporadically 
scattered in these areas. Roofing of several old pump houses are also made up of asbestos 
materials. The assessment indicated that KWA does not have any asbestos management plan in 
place. As such, the subproject should ensure that specific measures are adopted to avoid the 
health risks associated with the handling of ACMs including AC pipes during its implementation.  
Activities such as extraction, transport, temporary storage, and final disposal and treatment of 
asbestos cement pipes; work in narrow streets; and interventions in existing asbestos cement 
pipes may have adverse impacts on workers and surrounding population. ACMs, if handled 
unsafely, may cause health issues such as inflammation of the lungs, mesothelioma, peritoneal 
mesothelioma, pleural plaques, asbestosis and bronchogenic carcinoma.  
 
238. In view of this issue, the Asbestos Expert assessed the extent of ACMs present in project 
sites and identified the issues related to their handling, recovery, transport, temporary storage, 
and disposal and treatment during the construction and operation phases of the subproject. An 
Asbestos Management Plan (AMP) has been developed from this assessment and is attached 
as Appendix 21. This AMP will help the project avoid or minimize any adverse impacts of dealing 
with ACMs in project site. Salient points of this AMP are the following measures that need to be 
implemented under the subproject: 
 

(i) Engaging certified and competent asbestos service provider to train the workers 
to identify, handle and remove the asbestos materials present and encountered in 
the project sites; 

(ii) Adopting ADBôs Good Practice Guidance for the Management and Control of 
Asbestos: Protecting Workplaces and Communities from Asbestos Exposure 
Risks, March 2022. 
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(iii) Adopting good practices per EHS Guidelines30 to minimize the health risks 

associated with ACMs by avoiding their use in new construction and renovation, 
and, if ACMs are encountered, by using internationally recognized standards and 

best practices to mitigate their impact;31  

(iv) Training of workers and supervisors, possession of (or means of access to) 
adequate equipment and supplies for the scope of envisioned works, and a record 
of compliance with regulations on previous work; 

(v) Removal, repair, and disposal of ACM shall be carried out in a way that minimizes 
worker and community asbestos exposure, and require the selected contractor to 
develop and submit a plan, subject to the PMUôs acceptance, before doing so; 

(vi) Providing adequate protection to its personnel handling asbestos, including 
respirators and disposable clothing;  

(vii) Storing the ACM removed from work sites in an isolated storage room in plastic 
bags and disposing them in the Treatment, Storage and Disposal Facility (TSDF) 
at Kochi. 

(viii) Providing one Asbestos warning sign board and one no-entry sign board near each 
work site handling Asbestos Containing Materials (ACM) and one sign board near 
isolated storage room for ACM. 

(ix) Conducting air sampling and analysis for asbestos fibre count at isolated storage 
room and at work sites. 

 
239. Prior to start of construction and O&M activities, PMU will engage an asbestos 
management specialist to provide training and awareness in relation to the implementation of the 
AMP, and to coordinate with various stakeholders on the risks, management, and mitigation 
measures required for the identification, safe handling, transport and disposal of the asbestos 
materials. 
 
C. Pre-construction Phase Impacts  

240. Disposal Sites. During the project preparation up to pre-construction phase, and in 
consonance with the AMP, PMU shall identify an approved disposal site for waste ACM. A 
Treatment, Storage and Disposal Facility (TSDF) is already available at Kochi and the ACM shall 
be disposed here. PMU shall also identify the disposal site for excess spoils and wastes expected 
to be generated during construction activities. The municipal solid waste disposal site at 
Brahmapuram operated by Kochi Municipal Corporation shall be used for this purpose. PMU shall 

 
30 ADB SPS specifies application of pollution prevention and control technologies and practices consistent with 
international good practice, as reflected in internationally recognized standards such as the World Bank Groupôs 
Environment, Health and Safety (EHS) Guidelines. These standards contain performance levels and measures that 
are normally acceptable and applicable to projects. When host country regulations differ from these levels and 
measures, the borrower/client will achieve whichever is more stringent. If less stringent levels or measures are 
appropriate in view of specific project circumstances, the borrower/client will provide full and detailed justification for 
any proposed alternatives that are consistent with the requirements presented in this document. 

31 The EHS Guidelines specify that the use of ACM should be avoided in new buildings and construction or as a new 
material in remodeling or renovation activities. Existing facilities with ACM should develop an asbestos management 
plan that clearly identifies the locations where the ACM is present, its condition (e.g., whether it is in friable form or 
has the potential to release fibers), procedures for monitoring its condition, procedures to access the locations where 
ACM is present to avoid damage, and training of staff who can potentially come into contact with the material to avoid 
damage and prevent exposure. The plan should be made available to all persons involved in operations and 
maintenance activities. Repair or removal and disposal of existing ACM in buildings should be performed only by 
specially trained personnel following host country requirements or, if the country does not have its own requirements, 
internationally recognized procedures. Decommissioning sites may also pose a risk of exposure to asbestos that 
should be prevented by using specially trained personnel to identify and carefully remove asbestos insulation and 
structural building elements before dismantling or demolition. 
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inform the contractor of this approved disposal sites as early as possible prior to construction 
activities. 
 

241. Contractor Mobilization. Once the contract is awarded, the contractor shall immediately 
undertake all pre-construction works to ensure environmental impacts are avoided at the 
subproject sites, including movements and way of life of local people in the different sections of 
pipe alignments. No works shall be undertaken unless the following have been complied with by 
the contractor: 
 

(i) Develop a site-specific EMP (SEMP) that is approved by PMU based on the EMP 
of this IEE report;  

(ii) Develop a Traffic Management Plan covering all areas along the pipe alignments, 
in coordination with local traffic enforcement office. Contractor shall have Traffic 
Management Plan in place prior to excavation or construction works;  

(iii) Develop a Spoil Management Plan to manage any excess spoils generated during 
construction and O&M activities; and 

(iv) Develop a Construction Work Health and Safety Plan (Construction WHSP) for the 
Construction activities and an Operation Service Work Health and Safety Plan for 
the operation activities. The WHSPs shall have at least the following contents. 

a. Project Description 
b. WSHP Structure 
c. Induction and Training 
d. Safe Work Practices 
e. Workplace Inspections 
f. Health and Safety Consultation 
g. Emergency Procedures 
h. Incident Reporting and Recording 
i. Health and Safety Performance Monitoring 
j. Health and Safety COVID-19 Plan (HS-C19 Plan), in accordance with the 

relevant government regulations and guidelines on COVID-19 prevention and 
control, or in the absence thereof, to international good practice guidelines 
such as those from the World Health Organization. 

 
242. Construction Camps. Unplanned construction of camps without basic amenities could 
result in stress of workers and degradation of the local environment. It is important that these 
camps be provided with sanitary amenities at designated areas. Contractors shall establish these 
construction camps following local standards or regulations, if any. Separately, contractors may 
follow the guidance note developed by the International Finance Corporation (IFC) and European 
Bank for Reconstruction and Development (EBRD) entitled ñWorkersô accommodation: processes 
and standards (A guidance note by IFC and the EBRD), 2009ò.  
 
243. Apart from the above design phase and pre-construction phase considerations, there are 
other impacts, issues, concerns and mitigation measures during the pre-construction phase that 
are very important to consider. Table 36 below summarizes these potential pre-construction 
issues that should be examined, including the mitigations measures and responsibilities.  
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Table 36: Issues, Concerns and Mitigation Measures During Pre-Construction  Phase 

Project 
Activity 

Potential 
Environmental 

Impacts 

Proposed Mitigation 
Measures 

Responsibility 
(implementation) 

Responsibility 
(monitoring) 

Consents, 
Permits, 
NOCs, 
Clearances, 
etc. 

Failure to obtain 
necessary 
consents, 
permits, and 
other appropriate 
regulatory 
clearances can 
result to design 
revisions and 
work stoppage. 

¶ Obtain all of the 
necessary consents, 
permits, and clearances 
before the start of civil 
works. 

¶ Acknowledge in writing 
and provide report on 
compliance all obtained 
permits, clearance, NOCs, 
etc. 

¶ Include in detailed 
design drawings and 
documents all conditions 
and provisions if necessary. 

PIU/PMU, 
Contractor 

PMU 

Location of 
trees, over 
ground and 
underground 
utilities and 
other 
infrastructures 
before 
construction. 

Loss of good 
aesthetics, soil 
erosion and 
nesting places for 
birds due to loss 
or cutting of 
trees. 
 
Disruption of 
utility services; 
 
Water quality 
changes due to 
construction.  
 
Interference with 
other utilities and 
other 
infrastructures, 
including heritage 
areas, if any, 
during 
construction 
 

¶ Avoid alignments that 
will run over trees and 
utilities such as electric 
poles, etc.  

¶ Provide budget for 
restoration/replacement of 
damaged utilities. 

¶ Provide budget for tree 
planting as replacement 
activity for cut trees, if any. 
Adopt tree replacement 
ratio of 3:1 (i.e. 3 trees for 
every 1 tree cut) 

¶ Avoid placing alignment 
near heritage buildings and 
religious structures. If 
unavoidable, ensure to 
obtain permission from 
relevant local and national 
agencies and engage full 
time experts to supervise 
excavation and other 
vibration-intensive works in 
these areas. 

¶ Photograph all sites 
within heritage areas to 
enable before and after 
comparison (Note that all 
roads affected by 
excavation works are to be 
reinstated to original 
character or better, and this 
is mandatory requirement in 
any ADB loan agreement). 

¶ Ensure compliance with 
any Archaeological Survey 
of India rules during design. 

PIU/PMU, Design 
Team 
 

PMU 
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Project 
Activity 

Potential 
Environmental 

Impacts 

Proposed Mitigation 
Measures 

Responsibility 
(implementation) 

Responsibility 
(monitoring) 

Construction 
arrangements 
in the vicinity 
of residential 
areas 

Nuisance to 
residents. 
 
Impacts to 
qualities of 
ambient air, 
surface water, 
groundwater, and 
land. 
 
Impacts to health 
and safety of 
community and 
workers. 

¶ Efficient scheduling of 
works to ensure minimal 
nuisance or disturbance to 
residents, such as non-
works during night time, 
holidays and weekends, 
etc. 

¶ Ensure compliance with 
national or international 
standards on noise, 
ambient air and effluent, 
whichever are more 
stringent. 

¶ Ensure all bid and 
contract documents 
prepared and finalized have 
copies of the initial 
environmental examination 
(IEE) as attachment. 

PIU/PMU, Design 
Team 
 

PMU 

Operation and 
maintenance 
(O&M) manual 
preparation 

Impacts to health 
and safety of 
community. 

¶ Prepare a 
comprehensive O&M 
manual to include periodic 
inspection and maintenance 
of booster pump facilities, 
tanks, pipelines, 
reinstatement of roads after 
pipeline repairs, etc. 

PMU, Contractor 
 

PMU 

Site selection 
of sources of 
construction 
materials such 
as sand and 
gravels. 

Extraction of 
materials can 
disrupt natural 
land contours and 
vegetation 
resulting in 
accelerated 
erosion. 
 
Disturbance in 
natural drainage 
patterns, ponding 
and water 
logging, and 
water pollution. 

¶ Procure construction 
materials such as sand, 
gravels, or aggregates from 
government-authorized 
dealers only. 

¶ If quarrying is to be the 
source, ensure to conduct 
at sites authorized by the 
government. 
 

PMU, Contractor 
 

PMU 

 
D. Construction Phase Impacts  

244. In the case of this project, environmental impacts during construction phase will not be 
severe because: (i) most of the component works are relatively small and involve straightforward 
construction, so impacts will be mainly localized; (ii) most of the predicted impacts are associated 
with the construction process, and are produced because of the invasive nature of excavation 
activities and earth movements; (iii) being located in the centers of urban areas, will not cause 
direct impact on biodiversity values; and (iv) predicted impacts to heritage assets are likewise 
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associated with the potential vibration, yet expected to be low, from the construction activities 
near these heritage sites. 
 

1. Construction Method  

245. The civil works for the booster pump and pipeline rehabilitation include earth works and 
excavation. In particular to the pipeline rehabilitation, earth works will be undertaken using various 
heavy equipment such as bulldozers, backhoes, dump trucks, compactors, etc. Excavation and 
construction activities will be done through a segmentation or chainage-wise planning with 
maximum 280 m per segment or stretch. This will ensure that impacts can be easily managed by 
the contractor. 
 
246. Non-Compliance with Environmental Legislation. This issue will arise when there is a 
lack of awareness among project staff and management of environmental safeguard 
requirements, compliance with the requirements, conditions specified in the IEE report, approval 
status, and consent. 
 
247. Mitigation measures include (i) capacity strengthening of the PMU Environmental 
Safeguards Officer and the counterpart PIU Environmental Safeguards Officer; and (ii) ensuring 
that necessary permits are obtained prior to any civil works. 
 

2. Impact on Physical Resources  

248. Topography, Soils and Geology. Project activities are not large enough to affect these 
features and no impacts is expected. 
 
249. Landscape and Aesthetics. The construction work is likely to generate considerable 
quantities of waste soil. Indiscriminate disposal of the soil and waste, excess construction 
material, concrete, packing materials, containers, lubricants and oils may affect the landscape 
and aesthetics of local environment. 
 
250. These impacts are negative but localized and short-term. As mitigation measures, 
contractors will be required to: 
 

(i) dispose excess spoils per Spoil Management Plan developed during pre-
construction phase; 

(ii) avoid stockpiling of excess excavated soils as far as possible; 
(iii) avoid disposal of any debris and waste soils in or near water bodies/rivers; 
(iv) coordinate with PIU for beneficial uses of excess excavated soils or immediately 

dispose to government-designated areas; 
(v) recover used oil and lubricants and reuse, or remove from the sites by transport 

and disposal procedure in accordance with government rules and regulations on 
toxic chemicals and hazardous substances; 

(vi) manage solid waste in accordance with the following hierarchy: reuse, recycling 
and disposal to government-designated areas; and 

(vii) remove all wreckage, rubbish, or temporary structures which are no longer 
required.  

 
251. Air Quality. While most construction works will be conducted during the dry season, there 
is potential for creating dust from (i) excavation of dry soil and backfilling, (ii) transport, loading 
and unloading of natural aggregates; (iii) movement of construction vehicles; (iv) on-site concrete 
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mixing; (v) emissions from construction vehicles, equipment, and machinery used for excavation 
and construction, which may contain pollutants such as carbon monoxide, sulphur oxides, 
particulate matter, nitrous oxides, and hydrocarbons, and (vi) burning of firewood for cooking in 
construction and labour camps.  
 
252. To mitigate the impacts, contractors will be required to: 
 

(i) confine earthworks according to excavation segmentation plan that should be part 
of site-specific environmental management plan (SEMP);  

(ii) consult with Kochi PIU on the designated areas for stockpiling of sand, gravel, and 
other construction materials; 

(iii) bring construction materials (aggregates, sand, etc.) to the construction site as and 
when required to avoid heavy stockpiling at the sites; 

(iv) damp down with water dry exposed surfaces and stockpiles of aggregates at least 
twice daily, or as necessary;  

(v) if re-surfacing of disturbed roads cannot be done immediately, spread crushed 
gravel over backfilled surfaces;  

(vi) use enclosers and sprinkle water during concrete road cutting works to lay 
pipelines; dampen the unpaved ground in the immediate vicinity, and the debris 
generated;   

(vii) place signages in conspicuous locations at active work sites;  
(viii) require trucks delivering aggregates, cement and/or construction materials to have 

tarpaulin cover; 
(ix) clean wheels and undercarriage of vehicles prior to leaving construction sites; 
(x) limit speed of construction vehicles on access roads and work sites to a level that 

will not cause heavy road dust suspension in the air (e.g., maximum of 30 km/h);  
(xi) prohibit burning firewood in work and labour camps (promote liquefied petroleum 

gas for cooking purposes and electric heater for heating purposes);  
(xii) use vehicles that have government-issued permits and registrations;  
(xiii) prohibit open burning of solid waste; 
(xiv) provide temporary enclosure for dust-generating activities, where ever possible; 

and 
(xv) Carry out air quality monitoring per the environmental quality monitoring plan 

included in the EMP. 
 
253. Noise Levels. Noise-emitting construction activities include earthworks, concrete mixing, 
demolition works, movement and operation of construction vehicles and equipment, and loading 
and unloading of spoils and coarse aggregates.  The significance of noise impact will be higher 
in areas where noise-sensitive institutions such as health care and educational facilities are 
situated during day time, and in residential areas during night time. Noise levels should not exceed 
the national standards for noise or WHO noise level guidelines, whichever is more stringent, or 
result in increase in background noise level of 3 decibels at the nearest receptor location off-site.32 
The comparative illustration of national standards versus WHO guidelines is in Table 3 of Section 
II. 
 
254. To mitigate the impacts, contractors will be required to: 
 

(i) provide prior information to the local public, including institutions such as schools 

 
32 IFC World Bank Group. 2007. Environmental, Health and Safety (EHS) Guidelines ï General EHS Guidelines: 

Environmental ï Noise Management.  

https://www.ifc.org/wps/wcm/connect/06e3b50048865838b4c6f66a6515bb18/1-7%2BNoise.pdf?MOD=AJPERES
https://www.ifc.org/wps/wcm/connect/06e3b50048865838b4c6f66a6515bb18/1-7%2BNoise.pdf?MOD=AJPERES
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and hospitals, about the work schedule; 
(ii) use equipment that emits the least noise, well-maintained and with efficient 

mufflers. Install silencers if necessary and practical; 
(iii) restrict noisy activities to day time; 
(iv) avoid use of noisy equipment or doing noisy works at night time;  
(v) limit engine idling (e.g., maximum of one minute idling, otherwise engine should 

be turned off if remains to be unused for a longer time); 
(vi) spread out the schedule of material, spoil and waste transport; 
(vii) minimize drop heights when unloading coarse aggregates;  
(viii) not use horns unless it is necessary to warn other road users or animals of a 

vehicleôs approach; and  
(ix) Carry out noise level monitoring per the environmental quality monitoring plan 

included in the EMP. 
 
255. Surface Water Quality. Some sections of the road alignments are located along or cross 
water bodies, exposing these water bodies to risks of pollution caused by: (i) poorly managed 
construction sediments, and waste materials; (ii) poor sanitation practices of construction workers; 
and (iii) improper storage of petroleum products or chemicals used during construction such as 
fuel, oil and lubricants.  Although construction works will be scheduled during dry season, any 
unavoidable excavation or construction works during monsoon season will wash down these 
pollutants to the water bodies. 
 
256. To mitigate these impacts, the contractor will be required to: 
 

(i) dispose excess spoils per the Spoil Management Plan developed during the pre-
construction phase;  

(ii) locate temporary storage areas on flat grounds and away from main surface 
drainage routes; 

(iii) shield temporary storage areas with sandbags; 
(iv) provide adequate water supply and sanitation facilities at work sites; 
(v) provide impervious bunded areas with 110% volume for storage of petroleum 

products used during construction, such as fuel, oils, and lubricants; and 
(vi) provide orientation and training to assigned workers on the correct handling of 

petroleum-based products, clean-up of equipment, and response measures in 
case spills or emergencies. 

 
257. Groundwater. Subproject activities do not interfere with groundwater regime. No 
groundwater abstraction is proposed, and all activities are limited on land surface activities. 
Groundwater quality will not be impacted by the subproject. 
 
258. However, as a precautionary measure, the mitigation measures for avoiding seepage of 
pollutants to the groundwater will be in place. Contractors will be required to provide impervious 
bunded areas with 110% volume for storage of petroleum products used during construction, such 
as fuel, oils, and lubricants. This will ensure chemicals will not seep into the ground and eventually 
affecting groundwater quality.  
 
259. Solid Wastes. For management and final disposal of solid wastes following mitigation, 
contractors will be required to apply the follow-up measures such as: 
 

(i) collection of recyclable solid wastes and supply to scrap vendors; 
(ii) ensure all the camp wastes and construction wastes are placed in the designated 
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waste collection bins placed away from receiving water; 
(iii) establishment of separate bunded and lined areas with 110% volume for the 

storage of all the toxic material wastes, including batteries, oil filters, engine oils, 
used oils, etc. at the construction site; and 

(iv) consultation with Kochi PIU on the proper disposal of all residual wastes, including 
disposal of asbestos-containing waste materials following the asbestos 
management plan as described in this IEE report. 

 
3. Impact on Ecological Resources  

260. The project construction areas are within the central sections of Kochi City and is 
moderately rich in local biodiversity. The city is surrounded by receiving bodies of water that could 
be host to various aquatic species. Mangalavanam Bird Sanctuary, which is a small patch of forest 
located within the city and small patches of mangroves located at various parts of the city are 
known to be shelter of different terrestrial flora and fauna species and aquatic species. Due to 
these potential biodiversity areas, an initial biodiversity screening using the Integrated Biodiversity 
Assessment Tool (IBAT) was undertaken. Results show the area of analysis (IBAT default radius 
of 50-kilometer) is likely a critical habitat. Results also show the existence of protected areas 
within the area of analysis, and species included in the IUCN Red List. One protected area that 
is near some of the alignments is the Mangalavanam Bird Sanctuary, a protected area notified by 
the Central Government. However, IBAT screening did not identify this. On the coastal part of the 
city are several sections of backwaters which form part of the Vembanad - Kol - Wetland System, 
a declared Ramsar site. IBAT screening identified this as a key biodiversity area. In view of this, 
an in-depth biodiversity assessment and critical habitat study was initiated to verify the initial 
screening results. 
 
261. Result of the biodiversity assessment and critical habitat study shows that the area of 
analysis, which encompasses the project site, is not likely to be a critical habitat for any species 
identified in the IBAT screening. The complete Biodiversity Assessment Report including critical 
habitat assessment is in Appendix 19. 

 
262. Impacts to Aquatic and Terrestrial Ecology Based on the Biodiversity Assessment 
and Critical Habitat Study. The IBAT screening shows that there are five protected areas, 10 
key biodiversity areas, and 89 species of animals from the IUCN Red List likely to be present 
within 50 km radius from the project locations. Critically endangered species, endemic or 
restricted-range species, congregatory species and regionally unique and highly threatened 
species were identified in all the five protected areas and 10 key biodiversity areas. However, 
these habitats will not be disturbed or influenced by the implementation of the project since their 
ecological boundaries will not be influenced or disturbed by the project. The occurrence and 
spotting of species from the IUCN Red List near the project location is negligible since the project 
location is very far from their habitat and hence the project activities will have no influence on any 
of the species listed. Since the project area falls in coastal regulation zone (CRZ), the biodiversity 
assessment and critical habitat study recommended to obtain CRZ clearance for the project. In 
addition to that, the study recommended that construction works near Mangalavanam bird 
sanctuary shall be avoided during May ï July when highest species richness of birds is found in 
the sanctuary and workers shall be strictly restricted from entering the sanctuary or itôs eco 
sensitive zone to avoid impacts in the sanctuary. Considering the ecological sensitivity and critical 
habitats assessments, execution of the project will not be harmful to the environment in the 
ecological point of view. With the precautions / mitigation measures during the construction phase, 
especially during the monsoons the expected impacts can be avoided. 
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263. Other Impacts on Terrestrial Ecology. The project in the city involves excavation and 
pipe laying activities along sides of roads. Trees found along the alignments could be affected.  
 
264. To mitigate these impacts, contractors will be required to: 
 

(i) Avoid, or minimize when avoidance is not possible, tree cutting. Ensure to avoid 
cutting locally-important trees (for whatever local or cultural reasons), if any, during 
implementation; 

(ii) If cutting of tree is unavoidable due to technical reasons as regards the project 
design, conduct tree replacement ratio of 3:1 (i.e., 3 trees for every 1 tree cut) as 
approved by Kerala Forest Department; 

(iii) Ensure to remind workers to protect flora and fauna found in all project sites; and 
(iv) Prohibit employees and workers from poaching animals and cutting of trees for 

firewood at the project sites or their vicinities. 
 
265. Other Impacts on Aquatic Ecology. Some alignments of the pipeline network are near 
or adjacent to canals. The construction activities related to pipe laying may affect these receiving 
bodies of water due to pollution and/or siltation, and eventually impact the quality of surface water 
and the aquatic species thriving therein. 
 
266. To mitigate this impact, contractors will be required to: 
 

(i) Provide temporary protection at sections adjacent or near rivers or canals to avoid 
siltation; 

(ii) Store spoils away from these bodies of water to avoid being washed down, dispose 
excess spoils per Spoil Management Plan developed during the pre-construction 
phase; and 

(iii) Not undertake construction works near these sites during the spawning and 
breeding periods. 
 

4. Impact on Socio -economic Condition  

267. Impacts to Traffic Flow. During excavation and pipe laying activities, disturbance to 
traffic flow will be inevitable, especially in the busy areas of the city. Mitigation measures include 
the implementation of a traffic management plan duly prepared during the pre-construction phase 
in coordination with local authorities and Kochi PIU. The traffic management plan shall include 
the following: (i) alternate routes; (ii) markers to direct traffic movement; (iii) markers to direct 
pedestrian movement; (iv) installation of clear signages about ongoing works at conspicuous 
locations; (v) barricades for all excavated areas; and (v) lightings at night; among others. Consider 
children, pregnant women, elderly, and persons with disabilities in designing pedestrian 
movements. 
 
268. Impacts on Physical Cultural Resources. The pump station sites are not within or near 
any physical cultural resources (PCRs). However, some alignments of the water supply pipeline 
that will be replaced are near protected monuments such as: (i) Mattanchery Dutch Palace (an 
Archaeological Survey of India [ASI]-protected monument), (ii) St. Francis CSI Church (an ASI-
protected monument), and (iii) Six monuments protected by the State Archaeology Department. 
There are several other heritage buildings in the city which do not have protected status but needs 
to be protected. The sites of these cultural landmarks are adequately fenced, and the project will 
not encroach these boundaries. However, excavation works for pipe laying may cause 
disturbance to access to these sites and generate noise and dust pollution. Excavation and 
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compaction by heavy machineries may cause vibration impacts to the PCRs. A Heritage Impact 
Assessment has been undertaken to determine whether the project activities will cause negative 
impact to these heritage assets or any other cultural sites identified during the course of 
assessment. The complete report on the Heritage Impact Assessment is in Appendix 20. 
 
269. Mitigation measures for design phase such as obtaining clearances are already mentioned 
under the design phase impacts. Based on the Heritage Impact Assessment, the following are 
the mitigation measures to ensure no impact to heritage assets occurs during the construction 
phase. Details of the same are given in the Heritage Impact Assessment report.  
 

(i) Study the heritage character of the work place before starting the work; 
(ii) Take precautionary measures during construction such as avoiding heavy 

machinery; 
(iii) Conduct careful inspection of work sites for chance finds 
(iv) Conduct structural monitoring of heritage structures during construction period; 
(v) Restoring the work site to its original form; and 
(vi) Create awareness among the design team, PMU, and Kochi PIU about the chance 

finds procedure discussed in this environmental assessment report. Ensure that 
this procedure is disseminated to contractor and workers during excavation works. 

 
270. Chance Finds. Many of the water supply alignments that will be replaced or rehabilitated 
are near cultural monuments, and there is a risk related to potential chance finds in these areas. 
Hence, measures have to be in place to ensure appropriate response or decision is taken when 
encountering chance finds during the construction or excavation activities. As a precautionary 
approach, the contractors will be required to: 
 

(i) Strictly follow the protocol of coordinating immediately with Kochi PIU, PMU, ASI 
and Archaeological Department for any suspicion of chance finds during 
excavation works; 

(ii) Stop work immediately to allow further investigation if any finds are suspected; and 
(iii) Request authorized person from the ASI and Archaeological Department to 

observe when excavation resumes for the identification of the potential chance 
find, and comply with further instructions. 

 
271. Impacts on the Socio-economic Activities. The project will involve excavation and 
construction works along roads in both commercial and residential areas of the city. Economic 
activities of households and businesses may be affected due to unintentional damage to 
underground and over ground utilities (e.g., power supply poles, and water taps or pipes), and 
potential loss of access to residents, business owners, and pedestrians due to excavated sections 
fronting these houses and business establishments.  
 
272. To mitigate these impacts, the contractor will be required to: 
 

(i) Prepare a traffic management plan in collaboration with local authorities; 
(ii) Where traffic congestion will likely occur, place traffic flagmen during working 

hours; 
(iii) Avoid full road closures by applying section-wise and/or chainage-wise approach 

during excavation and pipe laying; 
(iv) If full road closure is not possible especially on very narrow roads, ensure that 

alternate routes are identified and that affected residents and establishments are 
informed prior to conducting the construction activities; 
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(v) Limit the width of trench excavation as much as possible by adopting best 
construction practices; adopt vertical cutting approach with proper shoring and 
bracing; this is especially to be practiced in narrow roads and deeper trenches;  

(vi) Leave spaces for access between mounds of soil to maintain access to the 
houses/properties; access to any house or property shall not be blocked 
completely; alternative arrangements, at least to maintain pedestrian access at all 
times to be provided; 

(vii) Provide pedestrian access in all the locations; provide wooden/metal planks with 
safety rails over the open trenches at each house / business establishment to 
maintain the access; 

(viii) Consider children, pregnant women, elderly, and persons with disabilities in 
designing pedestrian access and markers directing pedestrian movements; 

(ix) Plan and execute the work in such a way that the period of disturbance/ loss of 
access is minimum; 

(x) Provide appropriate compensation to qualified affected people or businesses per 
approved resettlement plan of the project;  

(xi) Manage stockpile; 
(xii) Prior coordination with concerned authority in case of relocation of utilities; 
(xiii) Relocate affected power supply poles, if any, prior to excavation or pipe laying 

works; and 
(xiv) Advice the concerned authority when accidental damage to any utility occurs. 

 
273. Community Health and Safety Hazards. Communities will be moderately exposed to 
threats due to impacts on air and water quality, ambient noise level; mobility of people, goods, 
and services; access to properties, economic activities, and social services; and service 
disruptions, among others. Construction workers may potentially bring communicable diseases, 
including emerging infectious diseases such as the 2019 corona virus disease (COVID-19), in the 
community.  
 
274. To mitigate these impacts, the contractor will be required to implement its approved 
SEMP, which should include asbestos management measures from the Asbestos Management 
Plan and a Construction Work Health and Safety Plan (Construction WHSP) following 
international best practices on community health and safety such as those in Section 4.3 of World 
Bank Environmental Health and Safety (EHS) Guidelines on Construction and Decommissioning 
Activities.33 As a minimum and whichever are applicable, the Construction Work Health and 
Safety Plan shall ensure the following: 
 

(i) Implementing risk management strategies to protect the community from physical, 
chemical, or other hazards associated with sites under construction and 
decommissioning; 

(ii) Restricting access to the site, through a combination of institutional and 
administrative controls, with a focus on high-risk structures or areas depending on 
site-specific situations, including fencing, signage, and communication of risks to 
the local community; 

(iii) Removing hazardous conditions on construction sites that cannot be controlled 
effectively with site access restrictions, such as covering openings to small 
confined spaces, ensuring means of escape for larger openings such as trenches 
or excavations, or locked storage of hazardous materials; 

 
33 IFC World Bank Group. 2007. Environmental, Health, and Safety (EHS) Guidelines ï General EHS Guidelines: 

Construction and Decommissioning.  
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(iv) Implementing measure to prevent proliferation of vectors of diseases at work sites; 
(v) Providing adequate space and lighting, temporary fences, reflectorized barriers 

and signages at active work sites; 
(vi) Ensuring contractorôs preparedness in emergency response; 
(vii) Ensuring adequate dissemination of GRM and contractorôs observance and 

implementation of GRM; and 
(viii) Upon availability, ensuring local people are given the opportunity for work in the 

project. 
 
275. Occupational Health and Safety Impacts due to Asbestos. As discussed under the 
planning and pre-construction phase, one primary objective of the subproject is to rehabilitate the 
existing water supply pipeline in Kochi City. Based on the assessment undertaken by an Asbestos 
Expert engaged for this project, KWA does not have the existing capacity and methodology to 
manage asbestos containing materials (ACM) including asbestos cement pipes. Therefore, the 
health risks associated with the handling of ACMs including AC pipes during its implementation 
are high. Activities such as extraction, transport, temporary storage, and final disposal and 
treatment of asbestos cement pipes; work in narrow streets; and interventions in existing asbestos 
cement pipes may have adverse impacts on workers and surrounding population. ACMs, if 
handled unsafely, may cause health issues such as inflammation of the lungs, mesothelioma, 
peritoneal mesothelioma, pleural plaques, asbestosis and bronchogenic carcinoma.  
 
276. The existing distribution network has significant amount of AC pipes, and because of the 
health risks these will be left in situ by providing parallel pipelines with non-AC materials including 
shifting of property service connections to the new mains as part of the pipe renewal program. 
This will reduce risks of handling and disposal of AC pipes. As a guidance the Contractor shall 
explore laying the parallel pipeline at a reasonable distance to the existing mainôs location and on 
commissioning of the new main and shifting of connections, the old AC main shall be 
disconnected from the source of supply and is left underground. Contractor shall obtain the details 
from the Employer (KWA) of the nature and location of all water supply infrastructure, and 
planning pipeline alignments carefully to minimise any conflict or damage to existing AC pipes. 
However, there is likelihood of intermittent interventions necessary on existing AC pipes such as 
(i) repairing leaks, (ii) providing new connections, and (iii) replacing a pipe length section 
consequent to a burst in the implementation zones which are yet to be taken up for pipe renewal 
program. Given the hazardous nature of unbonded AC fibres released during any construction 
work for both workers and citizens, additional measures should be taken to protect the health of 
all parties in the event (however unlikely) that AC pipes are encountered.  
 
277. To mitigate the health impacts of asbestos, an Asbestos Management Plan has been 
developed for the project and attached to this IEE report as Appendix 21. It includes the following 
measures that need to be implemented under the subproject: 
 

(i) Engaging certified and competent asbestos service provider to train the workers 
to identify, handle and remove the asbestos materials present and encountered in 
the project sites; 

(ii) Adopt ADBôs Good Practice Guidance for the Management and Control of 
Asbestos: Protecting Workplaces and Communities from Asbestos Exposure 
Risks, March 2022. 
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(iii) Adopting good practices per EHS Guidelines34 to minimize the health risks 

associated with ACMs by avoiding their use in new construction and renovation, 
and, if ACMs are encountered, by using internationally recognized standards and 

best practices to mitigate their impact;35  

(iv) Training of workers and supervisors, possession of (or means of access to) 
adequate equipment and supplies for the scope of envisioned works, and a record 
of compliance with regulations on previous work; 

(v) Removal, repair, and disposal of ACM shall be carried out in a way that minimizes 
worker and community asbestos exposure, and require the selected contractor to 
develop and submit a plan, subject to the PMUôs acceptance, before doing so; 

(vi) Providing adequate protection to its personnel handling asbestos, including 
respirators and disposable clothing;  

(vii) Storing the ACM removed from work sites in an isolated storage room in plastic 
bags and disposing them in the Treatment, Storage and Disposal Facility (TSDF) 
at Kochi. 

(viii) Providing one Asbestos warning sign board and one no-entry sign board near each 
work site handling Asbestos Containing Materials (ACM) and one sign board near 
isolated storage room for ACM. 

(ix) Conducting air sampling and analysis for asbestos fibre count at isolated storage 
room and at work sites. 

 
278. Further, prior to start of construction works involving AC Pipes the Contractor will develop 
a site-specific protocol for approval of Employer based on the Asbestos Management Plan of the 
project that will be applied in any instance that AC pipes are encountered, to ensure that 
appropriate action is taken. This should also be based on the approach recommended by the 
United States Environmental Protection Agency (USEPA)36. Prior to start of construction and/or 
O&M activities, PMU will engage an asbestos management specialist to provide training and 
awareness in relation to the implementation of the AMP, and to coordinate with various 
stakeholders on the risks, management, and mitigation measures required for the identification, 
safe handling, transport and disposal of the asbestos materials. 
 
279. Other Occupational Health and Safety Impacts. Workers will be exposed to the 

 
34 ADB SPS specifies application of pollution prevention and control technologies and practices consistent with 

international good practice, as reflected in internationally recognized standards such as the World Bank Groupôs 
Environment, Health and Safety (EHS) Guidelines. These standards contain performance levels and measures that 
are normally acceptable and applicable to projects. When host country regulations differ from these levels and 
measures, the borrower/client will achieve whichever is more stringent. If less stringent levels or measures are 
appropriate in view of specific project circumstances, the borrower/client will provide full and detailed justification for 
any proposed alternatives that are consistent with the requirements presented in this document. 

35 The EHS Guidelines specify that the use of ACM should be avoided in new buildings and construction or as a new 
material in remodeling or renovation activities. Existing facilities with ACM should develop an asbestos management 
plan that clearly identifies the locations where the ACM is present, its condition (e.g., whether it is in friable form or 
has the potential to release fibers), procedures for monitoring its condition, procedures to access the locations where 
ACM is present to avoid damage, and training of staff who can potentially come into contact with the material to avoid 
damage and prevent exposure. The plan should be made available to all persons involved in operations and 
maintenance activities. Repair or removal and disposal of existing ACM in buildings should be performed only by 
specially trained personnel following host country requirements or, if the country does not have its own requirements, 
internationally recognized procedures. Decommissioning sites may also pose a risk of exposure to asbestos that 
should be prevented by using specially trained personnel to identify and carefully remove asbestos insulation and 
structural building elements before dismantling or demolition. 

36 In the USA, standards and approaches for handling asbestos are prescribed by the Occupational Health and Safety 
Administration (OHSA) and the Environmental Protection Agency (EPA) and can be found at 
http://www.osha.gov/SLTC/asbestos  
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crosscutting threats of the impacts above during construction.  Inadequate supply of safe and 
potable water and inadequate sanitation facilities; poor sanitation practices on site; poor housing 
conditions; the handling and operation of construction equipment; handling of hazardous 
substances; exposure to extreme weather and non-observance of health and safety measures 
pose additional threats to the health and safety of construction workers. Construction workers 
may be potentially exposed to communicable and transmittable diseases in the community and 
the workforce, such as the dreaded COVID-19.  
 
280. To mitigate these impacts, contractors will be required to implement its approved SEMP, 
which should include a Construction Work Health and Safety Plan (Construction WHSP) following 
international best practices on occupational health and safety such as those in Section 4.2 of 
World Bank EHS Guidelines on Construction and Decommissioning Activities (footnote 25). As 
minimum and whichever are applicable, the Construction Work Health and Safety Plan shall 
ensure the following: 

 
(i) Communication and Training 

(a) Training of all workers on occupational health and safety prior to 
construction works; 

(b) Conduct of orientation to visitors on health and safety procedures at work 
sites; 

(c) Signages strategically installed to identify all areas at work sites, including 
hazard or danger areas; 

(d) Proper labelling of equipment and containers at construction and storage 
sites; and 

(e) Suitable arrangements to cater for emergencies, including: first aid 
equipment; personnel trained to administer first aid; communication with, 
and transport to, the nearest hospital with an accident / emergency 
department; monitoring equipment; rescue equipment; firefighting 
equipment; and communication with nearest fire brigade station; 
 

(ii) Physical Hazards 
(a) Use of personal protective equipment by all workers such as earplugs, 

safety shoes, hard hats, masks, goggles, etc. as applicable, and ensure 
these are used properly; 

(b) Avoidance of slips and falls through good house-keeping practices, such 
as the sorting and placing loose construction materials or demolition debris 
in established areas away from foot paths, cleaning up excessive waste 
debris and liquid spills regularly, locating electrical cords and ropes in 
common areas and marked corridors, and use of slip retardant footwear; 

(c) Use of bracing or trench shoring on deep excavation works; 
(d) Adequate lighting in dark working areas and areas with night works; 
(e) Rotating and moving equipment inspected and tested prior to use during 

construction works. These shall be parked at designated areas and 
operated by qualified and trained operators only; 

(f) Specific site traffic rules and routes in place and known to all personnel, 
workers, drivers, and equipment operators; and 

(g) Use of air pollution source equipment and vehicles that are well maintained 
and with valid permits. 
 

(iii) General Facility Design and Operation 
(a) Regular checking of integrity of workplace structures to avoid collapse or 
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failure; 
(b) Ensuring workplace can withstand severe weather conditions; 
(c) Enough work spaces available for workers, including exit routes during 

emergencies; 
(d) Fire precautions and firefighting equipment installed; 
(e) First aid stations and kits are available. Trained personnel should be 

available at all times who can provide first aid measures to victims of 
accidents; 

(f) Secured storage areas for chemicals and other hazardous and flammable 
substances are installed and ensure access is limited to authorized 
personnel only; 

(g) Good working environment temperature maintained; 
(h) Worker camps and work sites provided with housekeeping facilities, such 

as separate toilets for male and female workers, drinking water supply, 
wash and bathing water, rest areas, and other lavatory and worker welfare 
facilities; and 

(i) Maintain records and make reports concerning health, safety and welfare 
of persons, and damage to property.  Take remedial action to prevent a 
recurrence of any accidents that may occur. 

 
281. Community and Occupational Health and Safety Due to 2019 Corona Virus Disease 
(COVID-19). Due to the ongoing COVID-19 pandemic, workers and community people 
surrounding the project sites are at risk of contracting or spreading the disease. This disease is 
new, and no known cure has been established yet. Therefore, the project will need to follow 
community health and safety protocol on COVID-19 and any other emerging infectious diseases 
that may evolve in the future. As a mitigation measure, the contractor shall implement its 
Construction Work Health and Safety Plan (Construction WHSP), as may be updated from time 
to time, which include a Health and Safety COVID-19 Plan and in accordance with relevant 
government regulations and guidelines on COVID-19 prevention and control, or in the absence 
thereof, to international good practice guidelines such as World Health Organization, 2020. 
Appendix 12 is a sample guidance note in responding to COVID-19. 
 
E. Operation and Maintenance  Phase  Impacts  

282. Operation and maintenance of the water supply system will be carried out over a 10-year 
period by the contractor, with overall supervision from the PMU and Kochi PIU. During this phase, 
several impacts are envisaged which the subproject needs to avoid and/or minimized. 
 
283. Surface Water Quality. Repairs and maintenance of water supply pipelines, booster 
pump stations and drinking water supply reservoirs could pollute nearby receiving bodies of water. 
To mitigate these impacts, the following measures shall be implemented: (i) Develop and 
implement an O&M Manual that adopts international best practices on operation and maintenance 
of water supply pipelines, booster pump stations and drinking water supply reservoirs. Ensure 
that all aspects of the manual are followed to maintain efficient functioning of these facilities as 
they are designed; (ii) Develop and implement an emergency preparedness and response plan 
for unanticipated adverse events; (iii) Comply with national environmental rules, regulations, and 
statutory requirements, including permits, NOCs, etc., related to the operation of these facilities; 
and (iv) Employ a well-trained environmental, health and safety officer on a full-time basis. 
284. Occupational Health and Safety. The operation and maintenance of the booster pump 
stations and distribution network will have potential threat to the health and safety of employees 
and workers. These include the following: (i) risk of health of workers during operation and 



116 

 

maintenance; workers may suffer infectious diseases and/or physical injuries due to accidents; 
(ii) safety issues related to working with electrical equipment and control panels; (iii) safety issues 
related to working in confined places; (iv) safety issues related to installation and repair of 
pipelines; and (v) health and stress issues due to noise in work environment, and others.  In order 
to mitigate these issues, the following are examples of measures that will be implemented by the 
operator of booster pump stations and pipelines. These should be included in the Operation 
Service Work Health and Safety Plan (Operation WHSP) which shall be part of the O&M Manuals 
that will be developed for all the facilities. 
 

(i) Disease and Injury Prevention 
a. Ensure routine vaccinations for workers for various known diseases likely 

to be contracted at the project sites. 
b. Workers must be trained to recognize potential hazards, use proper work 

practices and procedures, recognize adverse health effects, understand 
the physical signs and reactions related to exposures, and are familiar with 
appropriate emergency evacuation procedures. They must also be trained 
to select and use the appropriate PPE. 

c. Provide all the personal protective equipment like gum boots, nose mask, 
gloves etc. for the protection of workers.   

d. The workplace will be equipped with fire detectors, alarm systems and fire-
fighting equipment. The equipment will be periodically inspected and 
maintained in good working condition. 

e. Providing adequate personnel facilities, including washing areas and areas 
to change clothes before and after work. 

f. Medical check-up will be conducted on regular basis and the health 
conditions will be monitored. 

g. First aid facilities required to attend immediately for meeting emergency 
situations will be made available at the facility. 

h. Maintaining good housekeeping in waste processing and storage areas. 
i. Install railing around all water tanks and pits. Require use of a life line and 

personal flotation device (PFD) when workers are inside the railing, and 
ensure rescue buoys and throw bags are readily available. 

j. Use PFDs when working near waterways. 
k. Use fall protection equipment when working at heights. 
l. Maintain work areas to minimize slipping and tripping. 
m. Use proper techniques for trenching and shoring. 
n. Implement fire and explosion prevention measures in accordance with 

internationally accepted standards. 
 

(ii) Hazards from electrical equipment 
a. Conduct detailed identification and marking of all electrical connections 

prior to any maintenance work. 
b. Lock out (de-charge and leave open with a controlled locking device) and 

tag-out (by a warning sign placed on the lock) devices during dismantling 
and maintenance. 

c. Ensure circuit breaking before starting work on electrical parts. 
d. Use electricity-specific PPE, including insulating clothing, suits, and gloves. 
e. Use specially trained personnel to demount electrical parts. 

 
(iii) Hazard of confined spaces 

a. Implement a confined spaces entry program that is consistent with 
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applicable national requirements and internationally accepted standards. 
Valves to process tanks should be locked to prevent accidental flooding 
during maintenance 

b. Provide safe means of access and egress from confined places, such as 
stairs and ladders, and safety ropes, 

c. Avoid operating combustion equipment for prolonged periods unless the 
area is actively ventilated, 

d. Use special PPE including respirators, protective suits, gloves, and eye 
protection. 

e. Minimize exposure period to the extent possible 
 

(iv) Hazards of field repair works 
a. Establishment of work zones so as to separate workers from traffic and 

from equipment as much as possible 
b. Reduction of allowed vehicle speeds in work zones; 
c. Use of high-visibility safety apparel for workers in the vicinity of traffic; 
d. For night work, provision of proper illumination for the work space, while 

controlling glare so as not to blind workers and passing motorists; 
e. Locate all underground utilities before digging. 

 
(v) Hearing impairment due to noise 

a. Effectively isolating control room against noise. 
b. Avoid exposure to excessive levels beyond permissible limits set out by 

local and international regulations. 
c. Monitor noise levels frequently. 
d. Use noise hearing protection gear and vibration resistant boots, gloves, 

and clothing. 
e. Keep records of breaching incidents, and report to the higher management. 

 
285. Community Health and Safety. The operation and maintenance of the booster pump 
stations and distribution network will have potential threat to the health and safety of the 
immediate communities and living things inhabiting these communities. These threats include the 
following: (i) community health issues and contamination of environment due to mismanagement 
of overflows; (ii) odor and noise nuisance to adjacent sensitive receptors; (iii) safety issues related 
to working in confined places; (iv) safety issues related to installation and repair of pipelines; and 
(v) health and stress issues due to noise in work environment, and others. In order to mitigate 
these issues, the following are examples of measures that will be implemented by the operator of 
booster pump stations and pipelines. These should be included in the Operation Service Work 
Health and Safety Plan which shall be part of the O&M Manuals developed for all the facilities. 
 

(i) Community health issues and contamination of environment due to 
mismanagement of discharges 
a. Develop and implement appropriate protocols to reduce risks to safety, 

public health, and environment that include well-written instructions; 
b. Develop a contingency plan (site-specific); 
c. Prevent, contain, or minimize overflows; 
d. Protect Pumping Station components from flood damage where it is 

feasible to do so (e.g., elevating the location of sensitive machines, which 
components could be damaged by flood water). 
 

(ii) Odor and noise nuisance to adjacent sensitive receptors 
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a. Apply preventive and corrective maintenance on odor control units, in a 
frequency applicable to the manufacturer's instructions; 

b. Establish a standard operating procedure (SOP) to include requirements 
for maintenance, monitoring, and personnel training; 

c. Monitor outdoor odor and noise levels within the Pumping Station 
boundaries, to ensure limits are not exceeded; 

d. Create retrofitting noise controls where practical, like fencing and 
enclosures; 

e. Keep records of the maintenance logs, local complaints, and analyse 
trends. 
 

(iii) Public health issues and contamination of environment due to mismanagement of 
hazardous waste and materials 
a. Train operators on release prevention, including drills specific to hazardous 

materials as part of emergency preparedness response training; 
b. Implement inspection programs to maintain the mechanical integrity and 

operability of pressure vessels, tanks, piping systems, relief and vent valve 
systems, containment infrastructure, emergency shutdown systems, 
controls and pumps, and associated process equipment, etc.; 

c. Prepare written SOP for filling containers or equipment as well as for 
transfer operations by personnel trained in the safe transfer and filling of 
the hazardous material, and in spill prevention and response; 

d. Transport and dispose solid wastes from physical processes (e.g., 
screening) in government-approved disposal sites; 

e. Make available spill response equipment sufficient to handle at least initial 
stages of a spill; 

f. Train and educate operations personnel on response activities in the event 
of spill, release, or chemical emergency; and 

g. Provide quality monitoring tests for surface and ground water resources 
adjacent to project locations. 

 
286. Community and Occupational Health and Safety Due to 2019 Corona Virus Disease 
(COVID-19). Similar to construction phase, workers during O&M phase are also at risk of 
contracting emerging infectious diseases such as COVID-19. COVID-19 is a new disease, and 
no known cure has been established yet. Therefore, the subproject will need to follow community 
health and safety protocol on COVID-19 and any other emerging infectious diseases that may 
evolve in the future. As a mitigation measure, the contractor shall implement its Operation Service 
Work Health and Safety Plan (Operation WHSP), as may be updated from time to time, which 
include a Health and Safety COVID-19 Plan and in accordance with relevant government 
regulations and guidelines on COVID-19 prevention and control, or in the absence thereof, to 
international good practice guidelines such as World Health Organization, 2020. Appendix 12 is 
a sample guidance note in responding to COVID19. 
 
F. Cumulative Impacts  

287. The project activities would take place in existing pumping stations and road rights-of-way. 
The main cumulative impacts assessed would be an additional contribution of dust emissions and 
water pollution due to construction and operation and maintenance activities. However, the project 
construction activities are so small in nature and will involve mitigation measures to reduce both 
dust pollution and water pollution.
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VI. CONSULTATION, INFORMATION DISCLOSURE, AND GRIEVANCE REDRESS 
MECHANISM 

A. Consultation  

288. Stakeholder consultation and participation was an essential process during subproject 
preparation. The process of engaging stakeholders and affected people involved key informant 
interviews, random field interviews of stakeholders, and online discussions. Due to the ongoing 
COVID-19 pandemic, most recent consultations have been undertaken virtually through various 
online platforms. 
 
289. Consultation with Kerala Forests and Wildlife Department. A meeting was conducted 
with Assistant Conservator of Forests and Wildlife Warden, Mangalavanam Bird Sanctuary at his 
office at Malayattoor on 18th December 2019. The meeting was set to brief KFWD about the 
project, which will involve water supply pipeline rehabilitation near the Mangalavanam Bird 
Sanctuary (a protected area notified by the Central Government). Based on discussions and the 
draft eco sensitive zone notification for the sanctuary published by the Ministry of Environment, 
Forests and Climate Change (MoEFCC), Government of India, the project appears to be a non-
critical project and does not fall in the list of activities prohibited or regulated within the eco-
sensitive zone. The results of the meeting turned out positive, and the Wildlife Warden expressed 
his support for the ñnobleò project of the government and ADB. 
 
290. Consultation with Archaeological Survey of India (ASI). An online consultation was 
conducted with Mr. K. P. Mohandas, Superintending Archaeologist, ASI Thrissur Circle on 18th 
March 2021 in Google Meet platform. A presentation on the proposed project was made by the 
Heritage Expert of the project. Mr. Mohandas pointed out the need for integrating the present 
project with other ongoing development activities in the area to avoid impacts on heritage area of 
Fort Kochi. He explained the clearance requirements for the project. Details of this meeting are 
presented in the Heritage Impact Assessment Report attached as Appendix 20.  
 
291. Preliminary Public Consultation. Kochi PIU arranged a public consultation meeting with 
a womenôs group in Chullikkal, Fort Kochi (with support from the Municipal Councillor having 
jurisdiction of the area) on 20  December, 2019. Overview of the proposed project was presented, 
including the benefits it would bring to the residents of Kochi. After the presentation, comments 
were gathered from participants. Concerns raised were primarily issues related to quality of 
drinking water reaching the homes, and suggestions on how to improve service delivery of water 
supply in the communities. Minutes, photographs and signature sheet of the consultation meeting 
is attached as Appendix 13. Overall, the womenôs group expressed its support to the proposed 
project. 
 
292. Focus Group Discussions. Subsequent to the preliminary public consultation held in 
December 2019, focus group discussions (FGDs) were conducted at two locations in Kochi in 
March 2021. The FGDs were conducted using a questionnaire to learn about community attitudes, 
questions, and comments concerning the current water supply system and how it could be 
improved. The FGDs were attended by women household representatives, Municipal Corporation 
ward councillors and study team members. FGD participants included people of various social 
statuses and community leaders. The first FGD was conducted in Palluruthy ward at one of the 
participantôs house on March 17, 2021. This meeting was attended by 12 participants and all of 
them were females. The second FGD was conducted in Edappally ward at one of the participantôs 
house on March 22, 2021. This meeting was attended by nine participants out of which five were 
females. 
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293. It was noted during the discussion that the people are very much dependent upon KWA 
water supply system for drinking purposes. All community members have equal access to drinking 
water. It was mentioned repeatedly that in the rainy season, the shallow unprotected wells 
become unsafe to use due to contamination. Details of responses of the participants and the 
photographs of the FGDs are presented in Appendix 13. 
 
294. Follow-up Public Consultation. Kochi PIU arranged a public consultation meeting with 
local public and social workers in Chullikkal, Fort Kochi (with support from the Municipal Councillor 
having jurisdiction of the area) on 26 June 2023. Overview of the proposed project was presented, 
including the benefits it would bring to the residents of Kochi. After the presentation, comments 
were gathered from participants. Concerns raised were primarily issues related to insufficient 
supply of water, delay in addressing the grievances of public, apprehensions about the chance of 
getting sufficient water at the tail end of the distribution network, delay in road restoration and 
disruption of water supply during the proposed pipe laying works. Minutes, photographs and 
signature sheet of the consultation meeting is attached as Appendix 13. Overall, the participants 
welcomed the project and offered full support for project implementation. 
 
B. Information  Disclosure  

295. Information shall be disclosed through public consultation and more formally by making 
documents and other materials available in a form and at a location in which they can be easily 
accessed by stakeholders. This normally involves making draft reports available for the public in 
the subproject locations and providing a mechanism for the receipt of comments and making 
documents available more widely by lodging them on ADB and KWA websites. KWA through the 
PMU will submit to ADB the following documents for disclosure on ADBôs website:37 
 

(i) the final IEE reports; 
(ii) new or updated IEE reports and corrective action plan prepared during project 

implementation, if any; and 
(iii) semi-annual environmental monitoring reports. 
 

296. PMU will provide relevant environmental information, including information from the 
relevant documents in a timely manner, in an accessible place and in a form and language(s) 
understandable to affected people and other stakeholders. For illiterate people, other suitable 
communication methods will be used. 
 
297. For the benefit of the community, the summary of the IEE will be translated in the local 
language and made available at: (i) office of PMU; and (ii) office of Kochi PIU. Hard copies of the 
full IEE report will be available in the offices of PMU and Kochi PIU, and accessible to citizens as 
a means of disclosing the document and at the same time creating wider public awareness. On 
demand, the person seeking information can obtain a hard copy of the complete IEE document 
at the cost of photocopy from the same offices of the PMU or Kochi PIU, on a written request and 
payment for the same to the Project Director. Electronic version of the IEE will be placed in the 
official website of KWA after approval of the documents by Government and clearance from ADB. 
PMU and Kochi PIU will consider other additional means of information disclosure depending on 
practicability, such as publication in local newspaper, and distribution of posters or leaflets within 
the locality to mass campaign the basic tenets of the IEE. 

 
37  Per ADB SPS, 2009, prior to disclosure on ADB website, ADB reviews the ñborrowerôs/clientôs social and 

environmental assessment and plans to ensure that safeguard measures are in place to avoid, wherever possible, 
and minimize, mitigate, and compensate for adverse social and environmental impacts in compliance with ADBôs 
safeguard policy principles and Safeguard Requirements 1-4.ò 
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C. Common Grievance  Redress Mechanism  

298. The project will adopt the basic elements of KWAôs existing grievance redress mechanism 
(GRM), with some adjustments to ensure compliance with ADB SPS requirements. A common 
GRM shall be set up to register grievances of the affected people regarding technical, social and 
environmental aspects. Also, the GRM welcomes all kinds of technical and safeguards-related 
queries, comments, suggestions and complaints from anyone. The process will be designed to 
be transparent, gender responsive, culturally appropriate and commensurate to the risks and 
adverse impacts of the overall project, as well as readily accessible to all segments of the affected 
people. The project GRM will not supersede any legal government grievance procedures.  
 
299. Affected people are to be informed about the mechanism through information 
dissemination campaigns and orientation in the community to be conducted by the KWA PMU 
and PIUs, through distribution of pamphlets and brochures, media announcement and posting of 
posters in public outlets. To ensure wider coverage, complaints or grievances can be reported 
through but not limited to letters, e-mails, text messages, verbal narration from walk-in 
complainants, phone calls, fax, online grievance registration form (in local dialects) through the 
KWA website, installation of Grievance Intake Box at the subproject locations and other mode of 
filing that the affected people have access to. For those affected people who cannot read and 
write, a community leader/volunteer will be identified in every project area. The community 
leader/volunteer will serve as the focal person who will assist the affected people in filing the 
complaints. This participatory process shall ensure that all views of the people are adequately 
reviewed and suitably incorporated in the design and implementation process. The GRM will be 
implemented in three levels as given in Figure 26. 
 
300. The GRM provides an accessible, inclusive, gender-sensitive and culturally appropriate 
platform for receiving and facilitating resolution of affected persons' grievances related to the 
project. The multi-tier GRM for the project is outlined below, each tier having time-bound 
schedules and with responsible persons identified to facilitate and address grievances at each 
level. City-wide public awareness campaigns will ensure that awareness on grievance redress 
procedures is generated through the campaign. The Environmental Safeguards Officer and Social 
Safeguards Officers of PMU will have the responsibility for timely grievance redress on respective 
environmental and social safeguards related issues. 
 
301. Who can file a complaint: A complaint may be registered by stakeholders who may be, 
directly or indirectly affected by the project. A representative can register a complaint on behalf of 
the affected person or group, provided that the representative is identified by the affected person 
or group and submits evidence of the authority to act on their behalf. 

302. Types of grievance/complaint to be filed: Any comments, complaints, queries and 
suggestions pertaining to safeguard compliance - environment, involuntary resettlement, and 
indigenous people, design related issues, compensation, service delivery or any other issues or 
concerns related to the project. The complaint must contain name, date, address/contact details 
of the complainant, location of the problem area, along with the problem. Sample grievance 
registration form is provided in Appendix 14. 

303. Where and how to file a complaint: The Contractorôs site office will be the primary point 
for receiving and lodging any complaint. Apart from that, PMU will maintain a Central Complaint 
Cell at KWA, comprising the Environmental Safeguards Officer and Social Safeguards Officer, 
under Deputy Chief Engineer, KWA, who will be the designated grievance officer. Affected 
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persons or any complainant will also be able to register grievances on social, environmental or 
other related issues at the PIU office. Grievances/suggestions/queries from affected persons can 
be dropped into suggestion boxes or conveyed through phone or e-mails. The officials responsible 
for handling of grievances in the Central Complaints Cell will be able to correctly interpret/record 
verbal grievances of non-literate persons and those received over telephone. The complaints 
received at Central Complaint Cell will be forwarded to the PIU and subsequently to the 
Contractor. The Central Complaint Cell will also serve as Public Information Centre, where 
information on the project and its social and environmental safeguards can be provided. 
 
304. Documentation: Documentation of the complaints is important and must contain name of 
the complainant, date of receipt of the complaint, address/contact details of the person, location 
of the problem area, and how the problem was resolved. The officers of Central Complaint Cell 
at PMU with the support of the PIUs will have the overall responsibility for timely grievance 
redress, and for registration of grievances, related disclosure, and communication with the 
aggrieved party. All the documents will be made available to the public at the community level (at 
ward offices) and will include information on the contact number, address and contact person for 
registering grievances, and will be disseminated throughout the project area by the PIUs. 

 
305. Grievance/Problem Redress through Participatory Process: Efforts must be made by 
the PIUs with the support of safeguard officers to resolve problems and conflicts amicably through 
participatory process with the community and the ULB. In case of grievances that are immediate 
and urgent in the perception of the complainant, the Contractor and supervision personnel from 
the PIUs will provide the most easily accessible or first level of contact for the quick resolution of 
grievances. Contact phone numbers and names of the concerned staff and contractors will be 
posted conspicuously at all construction sites. 
 
306. Grievance Redressal Committee: ADB SPS requires an independent Grievance 
Redressal Committee (GRC) should be established under the project to address the grievance of 
persons affected due to implementation of the project. The composition of the GRC is provided in 
Table 37. KWA order regarding the constitution of GRC is given as Appendix 22. The process of 
GRM is given in Figure 26. 
 

Table 37: Responsible Persons by Level of GRM  

Level 1: Site Level Level 2: PIU Level 3: PMU GRC 

(i) Environmental and Social 
Management Officer of 
Contractor 

(ii)  WHS Officer of 
Contractor 

(iii) Project Manager of 
Contractor 

(iv) Assistant Engineer 
(Supervision), KWA 

(i) Executive Engineer 
(Project Manager), KWA 
PIU 

(ii) Assistant Executive 
Engineer (Supervision), 
KWA PIU 

(iii) Environmental Safeguards 
Officer, KWA PIU 

(iv) Social Officer, KWA PIU 

(v) Environmental Safeguards 
Expert, LISU 

(vi) Resettlement and Social 
Safeguards Expert, LISU 
Consultant 

(i) Project Director (The 
Managing Director), KWA 
PMU - Chairperson 

(ii) Joint Managing Director, KWA 
PMU ï Vice Chairman 

(iii) Project Coordinator (The Chief 
Engineer, Projects & 
Operations), KWA PMU  
Member 

(iv) Deputy Project Director,(The 
Chief Engineer, SR) KWA, 
PMU - Member 

(v) Deputy Project Director (The 
Chief Engineer, CR), KWA 
PMU - Member 

(vi) Deputy Chief Engineer, PIU-4, 
KWA PMU - Member 
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Level 1: Site Level Level 2: PIU Level 3: PMU GRC 

(vii) Assistant Executive Engineer 
(Technical Expert), KWA PMU 
ï Member 

(viii) Environmental Safeguards 
Officer (Assistant Engineer), 
KWA PMU - Member 

(ix) Social Safeguards Officer 
(Land Officer), KWA PMU - 
Member 

(x) Team Leader, LISU 
Consultant - Member 

KWA ï Kerala Water Authority; LISU ï Loan Implementation Support Unit; PIU ï Project Implementation 
Unit; PMU ï Project Management Unit; WHS ï Work Health and Safety  
 

Figure 26: Grievance Redressal Mechanism 

 

307. Process and Timeframe.38  

(i) Site Level Grievance Redressal: Site level grievance redressal mechanism 
comprises of the Environmental and Social Management Officer of Contractor, 
WHS Officer of Contractor, Project Manager of Contractor, and the Assistant 
Engineer (Supervision), KWA.  All minor issues and those that are immediate and 
urgent in the perception of the complainant will be resolved at the site level. If the 
grievance is not under the Contractorôs scope, but under the project, the Assistant 
Engineer (Supervision), KWA will resolve this issue. If a grievance cannot be 
resolved by the Contractor alone or the supervision staff alone, it will be brought 

 
38 Due to covid-19 situation, an additional 15 days could be added to resolve the issue, if necessary. 
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to the notice of the PIU. All the grievances should be resolved within seven days 
of receipt of a complaint/grievance. 
 

(ii) PIU Level Grievance Redressal: The PIU level grievance redressal mechanism 
comprises of the Executive Engineer (Project Manager), Assistant Executive 
Engineer (Supervision), Environmental Safeguards Officer and Social Safeguards 
Officer of KWA PIU, and the Environmental Safeguards Expert and the 
Resettlement and Social Safeguards Expert of LISU. All grievances that cannot be 
redressed at the site level within seven days will be brought to the notice of the 
Environmental and Social Safeguards Officers to place the issue at the PIU for 
resolution. The PIU will review the grievance and act appropriately to resolve it 
within seven days of receipt at this level. 
 

(iii) PMU Level Grievance Redressal: The PMU level grievance redressal committee 
comprises of the Project Director (The Managing Director), Joint Managing 
Director, Project Coordinator, Deputy Project Directors, Deputy Chief Engineer, 
Assistant Executive Engineer (Technical Expert), Environmental Safeguards 
Officer and Social Safeguards Officer of KWA, and the Team Leader of LISU. All 
the grievances that are not addressed at the PIU level within seven days of receipt 
will be brought to the notice of the PMU. The PMU GRC will meet twice a month 
and determine the merit of each grievance brought to their level. The PMU will 
resolve the grievance within 15 days of receiving the complaint. The Environmental 
and Social Safeguards Officers of KWA will provide feedback to the complainant. 

 

308. In case of any inter-departmental or inter-jurisdictional coordination required for resolution 
of specific grievances, PIUs will refer the matter to the Project Director, KWA. If required, the 
Project Director, KWA will refer the matter to the Board of Directors, KWA. Notwithstanding the 
project GRM, an aggrieved person shall have access to the country's legal system at any stage 
and accessing the country's legal system can run parallel to accessing the GRM and is not 
dependent on the negative outcome of the GRM.  
 
309. Periodic community meetings with affected communities to understand their concerns and 
help them through the process of grievance redress (including translation from local 
dialect/language, recording and registering grievances of non-literate affected persons and 
explaining the process of grievance redress) will be conducted if required. The above grievance 
redress process will be discussed with the different stakeholders during stakeholder consultation 
meetings. These meetings will be held with affected persons and community members 
(beneficiaries) and the concerned Municipal Ward Councillors where civil works are proposed. 
The process and timelines for grievance redress and contact details of the persons responsible 
for grievance redress will be shared in the stakeholder meetings. Action taken in respect of all 
complaints will be communicated to the complainant by letter, over phone or e-mail or WhatsApp 
as the case may be. 
 
310. Consultation Arrangements for GRM: This will include group meetings and discussions 
with affected persons, to be announced in advance and conducted at the time of day agreed on 
with affected persons and conducted to address general/common grievances; and if required with 
the Environment/Social Specialist of PMU/LISU for one-by-one consultations. Non-literate 
affected persons/vulnerable affected persons will be assisted to understand the grievance redress 
process. At the site office, the Environmental and Social Management Officer of the contractor 
and at PIU level, the Environmental Safeguards Officer or any other official appointed at receiving 
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section will assist the non-literate affected persons to register complaints and with follow-up 
actions at different stages in the process. 
 
311. Record Keeping: Records of all grievances received, including contact details of 
complainant, date the complaint was received, nature of grievance, agreed actions and measures, 
the date these were effected, and final outcome will be kept by the Grievance Officer of Central 
Complaint Cell at PMU. LISU will keep track of the grievance redressal process and maintain the 
records of grievances handled at three levels of GRM. The number of grievances recorded and 
resolved, and the outcomes will be displayed/disclosed in the PIU offices, ULB office and on the 
project website, as well as reported in the semi-annual social and environmental monitoring 
reports to be submitted to ADB. 
 
312. Information Dissemination Methods of the GRM: Grievances received, and responses 
provided will be documented and reported back to the affected persons. The number of 
grievances recorded and resolved, and the outcomes will be displayed/disclosed in the KWAôs 
Central Complaint Cell and website. The phone number where grievances are to be recorded will 
be prominently displayed at the construction sites. 
 
313. Periodic Review and Documentation of Lessons Learned: The PMU and PIU, 
supported by the LISU specialists will periodically review the functioning of the GRM and record 
information on the effectiveness of the mechanism, especially on the PIUôs ability to prevent and 
address grievances. 
 
314. Costs: All costs involved in resolving the complaints (meetings, consultations, 
communication, and reporting/information dissemination) will be borne by the PMU.  
 
315. ADB Accountability Mechanism: If the established GRM is not able to resolve the issue, 
the affected person can use the ADB Accountability Mechanism through directly contacting (in 
writing) the Complaint Receiving Officer at ADB headquarters or the ADB India Resident Mission 
(INRM). Before submitting a complaint to the Accountability Mechanism, it is recommended that 
affected people make a good faith effort to resolve their problems by working with the concerned 
ADB operations department (in this case, the INRM). Only after doing that, and if they are still 
dissatisfied, they could approach the Accountability Mechanism. The ADB Accountability 
Mechanism information will be included in the project-relevant information to be distributed to the 
affected communities, as part of the project GRM. Also, the affected people can access a court 
of law at any time is needed without depending on the result of the project grievance redress, and 
the court of law is not part of the project GRM process. 
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VII. ENVIRONMENTAL MANAGEMENT PLAN  

A. Institutional Arrangements  

316. Project Management Unit. Water Resources Department, Government of Kerala will be 
the Executing Agency (EA) and the Kerala Water Authority (KWA) will be the Implementing 
Agency (IA) for this project. A central Project Management Unit (PMU) established in KWA 
headquarters at Thiruvananthapuram will be responsible for implementing the project. The PMU 
will oversee the day-to-day activities of the project. Headed by a Project Director, the PMU will be 
responsible for planning, management, coordination, supervision and progress monitoring of the 
project. The PMU has the responsibility of fulfilling environmental requirements of the government 
and conducting required level of environmental assessment per ADB SPS. To ensure effective 
implementation of the environmental aspects, one Environmental Safeguards Officer who is a 
permanent employee of KWA will be assigned at PMU. The Environmental Safeguards Officer 
will primarily be responsible for the compliance to the statutory and legal requirements, including 
overall supervision of the implementation of the environmental management provisions in the 
IEEs/EMPs for the project. A team of consultants will assist the PMU in this regard. 
 
317. Project Implementation Unit. Project Implementation Units (PIUs) will be established in 
Kochi and Thiruvananthapuram for effective project implementation. The Kochi PIU will be 
responsible for the day-to-day activities of project implementation in the field and will have direct 
supervision to all contractors at project sites in Kochi City. The Kochi PIU will have one full-time 
Environmental Safeguards Officer who is a permanent employee of KWA, responsible for day-to-
day monitoring of the project progress and implementation of the environmental provisions in the 
EMP. The Environmental Safeguards Officer will ensure compliance with government and ADB 
requirements on environmental safeguards. The Kochi PIU will submit monthly progress reports 
on all aspects concerning environmental assessment, management and monitoring to the PMU. 
 
318. Loan Implementation Support Unit. A Loan Implementation Support Unit (LISU) 
Consultant will be appointed for construction supervision, contract management and for reporting 
and ensuring compliance with ADB policies and regulations including safeguards. The LISU team 
shall include the following environmental safeguards expertise to effectively implement the 
relevant provisions of the IEE reports of the project: (i) an Environmental Safeguards Expert 
(intermittent input), and (ii) one Environmental Engineer each for Kochi and Thiruvananthapuram 
(intermittent input). These personnel will provide technical support to the PMU and PIUs, including 
implementation of the environmental requirements, in accordance with ADB SPS, and assist in 
monitoring impacts and mitigation measures associated with the subprojects. The LISU 
safeguards specialists will support environmental management functions including updating 
subproject IEEs with respect to environmental management plans and assist in monitoring 
impacts and mitigation measures associated with subprojects. The consultants will also provide 
needed training and capacity building support to the PMU and the PIUs. The Terms of Reference 
for project environmental personnel is provided in Appendix 15. 
 
319. Contractors. The contractors of subprojects will have specific roles in the implementation 
of the EMPs. Each contractor will have one Environmental and Social Management Officer and 
one Work Health and Safety (WHS) Officer responsible for implementing applicable measures in 
the EMP. All these specific roles and responsibilities will be defined in the IEE reports, which shall 
form part of the contract documents. For this subproject, Kochi PIU will monitor contractorôs 
environmental performance. Figure 27 shows the institutional arrangement of the project. 
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Figure 27: Institutional Arrangement of the Project 
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320. Table 38 below summarizes the overall roles and responsibilities of PMU and Kochi PIU.  
 

Table  38: Institutional Roles and Responsibilities  

Project Management Unit Project Implementation Unit 

Pre-construction Stage 

Environmental Safeguards Officer of the PMU, with 
assistance from the Environmental Safeguards 
Expert of the LISU will conduct rapid environmental 
assessment (REA) for each subproject using 
checklists available on ADBôs website. Based on the 
REA, the Environmental Safeguards Officer will 
categorize the project based on ADBôs SPS and 
submit all categorization forms to ADB. 

LISU will assist the PIU/PMU and conduct IEE 
(or update existing IEE) for three subprojects 
(two in Kochi and one in Thiruvananthapuram), 
which will include an EMP. PIU with assistance 
from the Environmental Safeguards Officer of the 
PIU and the Environmental Safeguards Expert of 
the LISU to carry out public consultation during 
IEE process and incorporate consultation 
findings into project designs and IEE. 

Based on review, PMU will approve the IEE and 
send to ADB for review and clearance before 
contract award. The IEE will also be made available 
on request. Ensure IEE with the corresponding 
EMP is part of contract documents. 

After the approval of IEE by PMU and clearance 
by ADB, PMU will disclose the cleared IEE on its 
website. PIU with the assistance of LISU will 
also disclose the IEE and EMP for public 
information as required by ADBôs SPS. LISU, on 
behalf of the PIU, will incorporate mitigation 
measures in project design, specified in IEE and 
incorporate environmental mitigation and 
monitoring measures that need to be 
incorporated into contract document. 

Environmental Safeguards Officer of PMU will 
provide guidance to the PIU to ensure conformance 
of the three subprojects to the regulatory 
compliance, with regard to environment. This shall 
include guidance in preparation of the documents 
as required for the issuance of applicable 
environmental clearances from the government, 
submission of application forms, and liaising with 
agencies towards obtaining these clearances, tree-
cutting permits, and other clearances from relevant 
government agencies. Environmental Safeguards 
Officer of PMU shall notify the ADB on obtaining of 
these clearances, including the conditions specified 
if any in the clearances, and integration of these 
into the contracts/EMP. 

On obtaining the environmental clearances, 
LISU, on behalf of the PIU, will incorporate the 
clearance requirements in project design and 
IEE and incorporate environmental mitigation 
and monitoring measures according to the 
clearance requirements into contract document. 

Environmental Safeguards Officer of PMU will 
ensure that the IEE containing the EMP of each 
subproject is included in the bid and contract 
documents. At the same time, the Environmental 
Safeguards Officer of PMU will ensure that the total 
budget for implementing the EMP is included in the 
bid and contract documents. 

The Environmental Safeguards Officer of PIU to 
ensure that: (i) each contractor prepares its 
SEMP based on the EMP in the subproject IEE; 
and (ii) budget is included in the SEMP. 

Construction Stage 

PMU will review the PIU monthly environmental 
monitoring reports to ensure that all mitigation 
measures are implemented. PMU will consolidate 
the monthly reports and submit semi-annual reports 
to ADB for review. Corrective actions will be 
undertaken if needed. 

Contractors will conduct environmental 
monitoring and implement EMPs/SEMPs. PIU 
with support from the Environmental 
Specialist(s) of LISU will (i) review and approve 
the contractorsô implementation plan for the 
environmental provisions in the EMP, and (ii) 
monitor the implementation of mitigation 
measures by contractor. PIU, with assistance 
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Project Management Unit Project Implementation Unit 

from LISU, will prepare monthly progress reports 
including a section on implementation of the 
mitigation measures and submit to PMU for 
review.  

Operation Stage 

KWA (or any future operator of the water supply facility) will conduct monitoring, as specified in the 
environmental monitoring plan of EMP. 

PMU will continue submission of semi-annual environmental monitoring report to ADB until ADB issues 
a project completion report. 

ADB = Asian Development Bank, EMP = Environmental Management Plan, IEE = Initial Environmental Examination, 
KWA = Kerala Water Authority, LISU = Loan Implementation Support Unit, PIU = Project Implementation Unit, PMU = 
Project Management Unit, REA = Rapid Environmental Assessment, SEMP = Site-Specific Environmental 
Management Plan, SPS = Safeguards Policy Statement. 

 
B. Environmental Management Plan  

321. An environmental management plan (EMP) has been developed to provide mitigation 
measures to reduce all negative impacts to acceptable levels. 
 
322. The EMP will guide the environmentally-sound construction of the subproject and ensure 
efficient lines of communication between PMU, Kochi PIU, consultants and contractors. The EMP 
will (i) ensure that the activities are undertaken in a responsible non-detrimental manner; (ii) 
provide a pro-active, feasible and practical working tool to enable the measurement and 
monitoring of environmental performance on site; (iii) guide and control the implementation of 
findings and recommendations of the environmental assessment conducted for the subproject; 
(iv) detail specific actions deemed necessary to assist in mitigating the environmental impact of 
the subproject; and (v) ensure that safety recommendations are complied with. The EMP includes 
a monitoring program to measure the environmental condition and effectiveness of 
implementation of the mitigation measures. It will include observations on- and off-site, document 
checks, and interviews with workers and beneficiaries. 
 
323. The contractor will be required to (i) carry out all of the mitigation and monitoring measures 
set forth in the approved EMP; and (ii) implement any corrective or preventive actions set out in 
safeguards monitoring reports that PMU will prepare from time to time to monitor implementation 
of this IEE, EMP and site-specific EMP (SEMP). The contractor shall allocate budget for 
compliance with these IEE, EMP and SEMP measures, requirements and actions. The contractor 
will be required to submit to Kochi PIU, for review and approval, SEMP including (i) proposed 
sites/locations for construction work camps, storage areas, hauling routes, lay down areas, 
disposal areas for solid wastes and excavation spoils; (ii) specific mitigation measures following 
the approved EMP/SEMP; and (iii) monitoring program per EMP. No works can commence prior 
to approval of SEMP. 
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Table 39: Design and Pre -Construction Phase Environmental Management Plan Matrix   

Project Activity/ Field Impacts Mitigation Measures Responsibility 

Implementation Supervision 

Mitigation Measures for the Findings of Preliminary Environmental Audit 

Replacement of pipes  Pipe replacements works will 
disturb the flow of traffic in 
the city. Existing AC pipes 
could be damaged during 
replacement, which could 
endanger the health and 
safety of workers and 
community people in the 
long term.  
KWA does not have any 
asbestos management plan 
in place. 
Many pipeline alignments fall 
in CRZ. 
Some pipeline alignments 
fall within heritage zone and 
the prohibited and regulated 
area of ASI protected 
monuments 

¶ A proper traffic management plan should be developed in 
consultation with the traffic management agency in the city. 

¶ Finalize and implement asbestos management plan (AMP) adopting 
ADBôs Good Practice Guidance for the Management and Control of 
Asbestos: Protecting Workplaces and Communities from Asbestos 
Exposure Risks, March 2022. 

¶ Develop a community health and safety plan to be implemented 
during construction works (e.g., notice boards, barricades, lightings, 
etc.) 

¶ Develop an occupational health and safety plan to be implemented 
during construction works. 

¶ Conduct meaningful consultations with affected stakeholders, 
including prior information to directly affected households or 
establishments in a particular alignment construction activities. 

¶ Any asbestos waste generated during the rehabilitation works should 
be handled, stored and disposed as per the Asbestos Management 
Plan prepared for the project. 

¶ CRZ clearance is to be obtained from MoEFCC for the rehabilitation 
of pipelines falling in CRZ. 

¶ Pipe laying within the prohibited area and regulated area of two ASI 
protected monuments require clearance from ASI.  

¶ Pipe laying within the heritage zone of Kochi require clearance from 
the Art and Heritage Commission of Kerala. 

PMU, PIU-Kochi, 
Contractor 

KWA 

Booster pump stations 
and elevated service 
reservoirs (ELSRs) 

No appropriate PPEs (ear 
plugs, vests, safety shoes, 
helmet) is worn by workers. 
Rest area / Sleeping room 
located within the pump 
houses. High risk of hearing 
loss for workers if there is 
long period of exposure and 
no ear protection is worn. 
Unmanaged and scattered 
pipes (including AC pipes) 
within the compound. 
Stagnant water accumulated 
in big elbow pipes scattered 
at the facility yard is a 
potential breeding ground for 

¶ Provide appropriate PPEs to workers at the pump houses. Enforce 
the use of these PPEs. 

¶ Sleeping quarters should not be allowed inside the pump house. Rest 
areas should be located where noise is at minimum and with level 
complying with noise level standards. 

¶ Implement good housekeeping within and around the pump houses. 
Segregate and manage solid wastes according to types. 

¶ Improve stacking of pipes. Segregate AC pipes from non-AC pipes. 
During stacking activities, ensure no AC pipe is broken. Follow the 
Asbestos Management Plan prepared for the project. 

¶ Water should not be allowed to stagnate in the pump station 
compounds 

¶ All reservoir tanks (underground or ground level) should be clear of 
wastes, including grasses. Segregate and manage solid wastes 
according to types. 

PIU-Kochi PMU, KWA 
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Project Activity/ Field Impacts Mitigation Measures Responsibility 

Implementation Supervision 

mosquitos and other disease 
vectors. Grasses have 
grown on top of the 
underground water 
tanks/reservoirs, which 
suggest lack of regular 
maintenance and clearing. 
One pump house is 
equipped with a chlorination 
unit where dosing is 
monitored by the pump 
house operator who is 
trained to handle chlorine in 
the process. No chemist is 
supervising the chlorination. 

Noted use of ladders 
without rails and support. 
This is not compliant with 
OHS standards. 
Noted uncovered manhole 
(open tank) with no 
appropriate barricades 
around. ELSR at Fort Kochi 
falls in CRZ and within the 
regulated area of St. Francis 
CSI Church, an ASI 
protected monument. 

¶ Ensure chemist is available to supervise the chlorine dosing. 

¶ Use ladders that are compliant with OHS standards (e.g., hand rails, 
ladder foot support). 

¶ Provide protective barricades around areas with high risks of fall 
(e.g., open manhole or opening of underground tanks with no cover). 

¶ Obtain CRZ clearance from MoEFCC and Archaeological clearance 
from ASI prior to the rehabilitation of the ELSR at Fort Kochi. 

Other Environmental Impacts and Mitigation Measures   

Climate Change Future climate changes and 
extreme weather events can 
potentially damage the 
usability or affect the efficient 
functioning of the pipelines, 
booster pump stations, 
reservoirs and other related 
infrastructures of the project. 

¶ Integrate in the project design appropriate recommendations of the 
climate change expert engaged under the project with respect to 
climate change adaptation measures, such as, but not limited to, 
consideration in the design of project infrastructures future changes 
in climate patterns such as flooding due to extended monsoon 
seasons and increased level of precipitation, droughts, and increased 
global temperature, among others. 

Project 
Consultants 

PMU, KWA 

Physical Cultural 
Resources 

Impact of project excavation 
and pipe laying activities to 
physical cultural resources 
(PCRs), such as, but may 
not limited to, the protected 
monuments as follows: (i) 

¶ A Heritage Impact Assessment Study was carried out to identify the 
specific measures to protect all PCRs in subproject areas. Integrate 
in the project design the following findings and recommendations of 
the study applicable for the design and pre-construction phase: 

i. Ensure clearance from ASI through State Archaeological 
Department and clearance from Art and Heritage 

PMU,  
Project 
Consultants (for 
impact 
assessment) 

KWA 
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Project Activity/ Field Impacts Mitigation Measures Responsibility 

Implementation Supervision 

Mattanchery Dutch Palace 
(an ASI-protected 
monument), (ii) St. Francis 
CSI Church (an ASI-
protected monument), and 
(iii) Six monuments 
protected by the State 
Archaeology Department.  

Commission are obtained; 
ii. Ensure to integrate all related conditions in the permits issued 

by ASI, Archaeological Department and Art and Heritage 
Commission to the construction or excavation methodologies 
for alignments near the PCRs;  

iii. Integrate the subproject with similar developmental activities 
being implemented in the city by other departments and 
agencies such as Cochin Smart Mission Limited (CSML);  

iv. Consultation with the concerned NGOs including Indian 
National Trust for Art and Cultural Heritage (INTACH) Cochin 
Chapter as they have raised issues on digging for 
developmental projects in the heritage zones. 

Biodiversity Impact of project activities to 
aquatic and terrestrial 
biodiversity features such as 
Mangalavanam Bird 
Sanctuary, Vembanad-Kol 
Wetland Ramsar Site and 
Coastal Regulation Zones 
(CRZ) surrounding the 
different project sites. 

¶ A Biodiversity Assessment and Critical Habitat Study was carried out 
to identify the specific measures to protect biodiversity in subproject 
areas. Integrate in the project design the following findings and 
recommendations of the study applicable for the design and pre-
construction phase. 

i. Many pipelines are located in CRZ since they pass through 
bridges across tidal influenced water bodies and along the 
roads situated near such water bodies. Hence the project 
requires CRZ clearance according to the CRZ Notification 
2019.  

ii. Construction works near the sanctuary shall be avoided 
during May ï July when highest species richness of birds is 
found in the sanctuary. 

PMU, Project 
Consultants 

KWA 

Hazardous Materials 
Handling ï Asbestos-
Containing Materials 
(ACMs) 

Long term negative health 
impact to workers and 
community people. 

i. An Asbestos Management Plan (AMP) has been prepared for 
the project. It includes identification of hazards, the use of 
proper safety gear, and handling and disposal methods. The 
AMP is based on the approach recommended by the United 
States Environmental Protection Agency (USEPA). Integrate 
the following recommendations of the AMP in the project 
design: 

ii. Engaging certified and competent asbestos service provider 
to train the workers to identify, handle and remove the 
asbestos materials present and encountered in the project 
sites; 

iii. Adopting good practices per World Bank EHS Guidelines to 
minimize the health risks associated with ACMs by avoiding 
their use in new construction and renovation, and, if ACMs 
are encountered, by using internationally recognized 
standards and best practices to mitigate their impact;  

PMU, Project 
Consultants 

KWA 
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Project Activity/ Field Impacts Mitigation Measures Responsibility 

Implementation Supervision 

iv. Training of workers and supervisors, possession of (or means 
of access to) adequate equipment and supplies for the scope 
of envisioned works, and a record of compliance with 
regulations on previous work; 

v. Removal, repair, and disposal of ACM shall be carried out in 
a way that minimizes worker and community asbestos 
exposure, and require the selected contractor to develop and 
submit a plan, subject to the PMUôs acceptance, before doing 
so; 

vi. Providing adequate protection to its personnel handling 
asbestos, including respirators and disposable clothing;  

vii. Storing the ACM removed from work sites in an isolated 
storage room in plastic bags and disposing them in the 
Treatment, Storage and Disposal Facility (TSDF) at Kochi. 

viii. Providing one Asbestos warning sign board and one no-entry 
sign board near each work site handling Asbestos Containing 
Materials (ACM) and one sign board near isolated storage 
room for ACM. 

ix. Conducting air sampling and analysis for asbestos fibre count 
at isolated storage room and at work sites. 

Waste Disposal Sites Inappropriate disposal sites 
could result to pollution 
and/or land quality 
degradation. 

¶ PMU shall identify an approved disposal site for waste ACM, 
including excess spoils and wastes expected to be generated during 
construction activities. PMU shall inform the contractor of this 
approved disposal site as early as possible prior to construction 
activities. 

PMU KWA 

Site selection of 
sources of construction 
materials such as sand 
and gravels. 

Extraction of materials can 
disrupt natural land contours 
and vegetation resulting in 
accelerated erosion. 
 
Disturbance in natural 
drainage patterns, ponding 
and water logging, and water 
pollution. 

¶ Procure construction materials such as sand, gravels, or aggregates 
from government-authorized dealers only; and 

¶ If quarrying is to be the source, ensure to conduct at sites authorized 
by the government. 
 

PMU KWA 

Project Level Permits 
and Clearances 

Failure to obtain necessary 
permits, and other 
appropriate regulatory 
clearances can result to 
design revisions and work 
stoppage. 

¶ Obtain all necessary clearances required for the project from various 
government agencies, such as Road Cutting Permission, Railway 
Crossing Permission,  Coastal Regulation Zone Clearance, ASI 
Clearance and any other clearance as may be required. 

¶ Include in detailed design drawings and documents all conditions and 
provisions if necessary. 

PMU KWA 
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Project Activity/ Field Impacts Mitigation Measures Responsibility 

Implementation Supervision 

Other Consents, 
Permits, NOCs, 
Clearances, etc.  

Failure to obtain necessary 
consents, permits, and other 
appropriate regulatory 
clearances can result to 
work stoppage.  

¶ Obtain all of the necessary consents, permits, and clearances before 
the start of civil works; and 

¶ Acknowledge in writing and provide report on compliance all obtained 
permits, clearance, NOCs, etc. 

Contractor PMU, KWA 
PIU-Kochi 

Contractor Mobilization Timing of mobilization and 
pre-construction works will 
impact preparedness of 
contractors to implement 
safeguard measures. 

¶ Develop a site-specific EMP (SEMP) that is approved by PMU based 
on the EMP of the IEE report;  

¶ Develop a Traffic Management Plan covering all areas along the pipe 
alignments, in coordination with local traffic enforcement office. 
Contractor shall have Traffic Management Plan in place prior to 
excavation or construction works;  

¶ Develop a Spoil Management Plan to manage any excess spoils 
generated during construction and O&M activities;  

¶ Develop a specific Construction Work Health and Safety Plan 
(Construction WHSP) and Operation Service Work Health and Safety 
Plan (Operation WHSP) that will include a Health and Safety COVID-
19 Plan (HS-C19 Plan) in accordance with relevant government 
regulations and guidelines on COVID-19 prevention and control, or in 
the absence thereof, to international good practice guidelines such as 
World Health Organization, 2020 based on outline or generic plans 
prepared during the bidding process. 

Contractor PMU, KWA 
PIU-Kochi 

Construction Camps Unplanned construction of 
camps without basic 
amenities could result in 
stress of workers and 
degradation of the local 
environment. 

¶ Contractors shall establish construction camps following local 
standards or regulations, if any. Separately, contractors may follow 
the guidance note developed by the International Finance 
Corporation (IFC) and European Bank for Reconstruction and 
Development (EBRD) entitled ñWorkersô accommodation: processes 
and standards (A guidance note by IFC and the EBRD), 2009ò. 

Contractor PMU, KWA 
PIU-Kochi 

Location of trees, over 
ground and 
underground utilities, 
and other 
infrastructures before 
construction. 

Loss of good aesthetics, soil 
erosion and nesting places 
for birds due to loss or 
cutting of trees. 
 
Disruption of utility services; 
 
Water quality changes due 
to construction.  
 
Interference with other 
utilities and other 
infrastructures, including 
heritage areas, if any, during 
construction 

¶ Avoid alignments that will run over trees and utilities such as electric 
poles, etc.; 

¶ Provide budget for restoration/replacement of damaged utilities; 

¶ Provide budget for tree planting as replacement activity for cut trees, 
if any. Adopt tree replacement ratio of 3:1 (i.e., 3 trees for every 1 
tree cut);  

¶ Adopt trenchless technology for laying pipes across railway lines and 
major roads. 

¶ Avoid placing alignment near heritage buildings and religious 
structures. If unavoidable, ensure to obtain permission from relevant 
local and national agencies and engage full time experts to supervise 
excavation and other vibration-intensive works in these areas; 

Contractor PMU, KWA 
PIU-Kochi 
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¶ Photograph all sites within heritage areas to enable before and after 
comparison (note: all roads affected by excavation works are to be 
reinstated to original character); and 

¶ Ensure compliance with any Archaeological Survey of India rules 
during design. 

Traffic Management 
Plan 

Lack of traffic management 
planning will disrupt flow of 
traffic in the vicinity of 
project sites. 

¶ Contractor shall prepare a Traffic Management Plan through traffic 
impact assessments and traffic management planning to minimize 
disturbance of vehicular traffic and pedestrians. Access 
arrangements for vehicles accessing the project area will be 
formulated such that this will avoid community disturbance and 
severance, and the plan will include consideration of the following: 
(i) Lane availability and minimizing interference with traffic flows 

past the work site; 
(ii) Establishment of acceptable working hours and constraints; 
(iii) Agreement on time scale and establishment of traffic flow/delay 

requirements; 
(iv) Programming issues, including the time of year and available 

resources; 
(v) Discussion of the LISUôs inspection/monitoring role; and 
(vi) Establishment of complaints management system for the 

duration of the work. 

Contractor, LISU PMU, KWA 
PIU-Kochi 

Spoil Management 
Plan 

Lack of spoil management 
planning will result to 
indiscriminate disposal or 
mismanagement of excess 
spoils at the project sites. 
This will cause siltation of 
canals and receiving 
bodies of water in the 
areas, change the 
topography and deteriorate 
the visual aesthetics of the 
areas. 

¶ Contractor shall prepare a Spoil Management Plan that will include 
necessary measures, such as, but not limited to, the following: 
(i) Avoid storing spoils at the vicinity of construction sites for a long 

period of time. Retain only what is needed for the reinstatement 
works, and haul excess spoils on a regular basis to ensure no 
siltation occurs in drainages or receiving bodies of water nearby. 
Dispose only in the designated and government-approved 
disposal areas that were identified during the planning stage of 
the project; 

(ii) Ensure adequate compaction, and drainage system around the 
disposal areas; and 

(iii) Ensure disposal areas are utilized up to their capacity limit only 
and in accordance with the required sloping and levelling 
specification approved during the planning phase of the project. If 
disposal area reaches the limit, utilize other similar designated 
and government-approved disposal areas. 

Contractor, LISU PMU, KWA 
PIU-Kochi 

Construction 
arrangements in the 
vicinity of residential 
areas 

Nuisance to residents. 
 
Impacts to qualities of 
ambient air, surface water, 
groundwater, and land. 

¶ Efficient scheduling of works to ensure minimal nuisance or 
disturbance to residents, such as non-works during night time, 
holidays and weekends, etc. 

Contractor, LISU PMU, KWA 
PIU-Kochi 
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Impacts to health and safety 
of community and workers. 

¶ Ensure compliance with national or international standards on noise, 
ambient air and effluent, whichever are more stringent. 

¶ Ensure all contract documents prepared and finalized have copies of 
the initial environmental examination (IEE) as attachment. 

Community Awareness 
Program 

Without proper interaction 
with local communities and 
or with stakeholders may 
lead to confusion and 
agitation and non-
cooperation of local people. 

¶ Before the start of the project, the local population should be well 
aware of the upcoming project. There should be regular interaction 
with the local population and make them understand the project 
activities. 

Contractor, LISU PMU, KWA 
PIU-Kochi 

EMP Implementation 
Training 

Irreversible impact to the 
environment, workers, and 
community. 

¶ Project manager and all key workers of contractors will be required to 
undergo EMP implementation training including spoils management, 
Standard operating procedures (SOP) for construction works; health 
and safety (H&S), core labour laws, applicable environmental laws 
etc. 

Contractor, LISU PMU, KWA 
PIU-Kochi 

 
Table 40: Construction Phase Environmental Management Plan Matrix  

Project Activity/ Field Impacts Mitigation Measures Responsibility 

Implementation Supervision 

Landscape and 
Aesthetics   

The construction work is likely 
to generate considerable 
quantities of waste soil. 
Indiscriminate disposal of the 
soil and waste, excess 
construction material, 
concrete, packing materials, 
containers, lubricants and oils 
may affect the landscape and 
aesthetics of local 
environment. 

¶ Dispose excess spoils per Spoil Management Plan developed during 
pre-construction phase; 

¶ Avoid stockpiling of excess excavated soils as far as possible; 

¶ Avoid disposal of any debris and waste soils in or near water 
bodies/rivers; 

¶ Coordinate with PIU for beneficial uses of excess excavated soils or 
immediately dispose to government-designated areas; 

¶ Recover used oil and lubricants and reuse, or remove from the sites 
by transport and disposal procedure in accordance with government 
rules and regulations on toxic chemicals and hazardous substances; 

¶ Manage solid waste in accordance with the following hierarchy: reuse, 
recycling and disposal to government-designated areas; and 

¶ Remove all wreckage, rubbish, or temporary structures which are no 
longer required.  

Contractor LISU, PMU 
PIU-Kochi 

Air Quality Air pollution due to 
generation of dust from (i) 
excavation of dry soil and 
backfilling, (ii) transport, 
loading and unloading of 
natural aggregates; (iii) 
movement of construction 

¶ Confine earthworks according to excavation segmentation plan that 
should be part of site-specific environmental management plan 
(SEMP);  

¶ Consult with Kochi PIU on the designated areas for stockpiling of 
sand, gravel, and other construction materials; 

Contractor LISU, PMU 
PIU-Kochi 
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vehicles; (iv) on-site rock 
crushing and concrete 
mixing; (v) emissions from 
construction vehicles, 
equipment, and machinery 
used for excavation and 
construction, which may 
contain pollutants such as 
carbon monoxide, sulphur 
oxides, particulate matter, 
nitrous oxides, and 
hydrocarbons, and (vi) 
burning of firewood for 
cooking and heating in work 
and labour camps. 

¶ Bring construction materials (aggregates, sand, etc.) to the 
construction site as and when required to avoid heavy stockpiling at 
the sites; 

¶ Damp down with water dry exposed surfaces and stockpiles of 
aggregates at least twice daily, or as necessary;  

¶ If re-surfacing of disturbed roads cannot be done immediately, spread 
crushed gravel over backfilled surfaces;  

¶ use enclosers and sprinkle water during concrete road cutting works to 
lay pipelines; dampen the unpaved ground in the immediate vicinity, 
and the debris generated;   

¶ Place signages in conspicuous locations at active work sites;  

¶ Require trucks delivering aggregates, cement and/or construction 
materials to have tarpaulin cover; 

¶ Clean wheels and undercarriage of vehicles prior to leaving 
construction sites; 

¶ Limit speed of construction vehicles on access roads and work sites to 
a level that will not cause heavy road dust suspension in the air (e.g., 
maximum of 30 km/h);  

¶ Prohibit burning firewood in work and labour camps (promote liquefied 
petroleum gas for cooking purposes and electric heater for heating 
purposes);  

¶ Use vehicles that have government-issued permits and registrations; 
and 

¶ Prohibit open burning of solid waste. 

¶ provide temporary enclosure for dust-generating activities, where ever 
possible; and 

¶ Carry out air quality monitoring per the environmental quality 
monitoring plan included in the EMP. 

Acoustic Environment Noise pollution due to noise-
emitting construction 
activities such as 
earthworks, concrete mixing, 
demolition works, movement 
and operation of construction 
vehicles and equipment, and 
loading and unloading of 
spoils and coarse 
aggregates. 

¶ Provide prior information to the local public, including institutions such 
as schools and hospitals, about the work schedule; 

¶ Use equipment that emits the least noise, well-maintained and with 
efficient mufflers. Install silencers if necessary and practical; 

¶ Restrict noisy activities to day time; 

¶ Avoid use of noisy equipment or doing noisy works at night time;  

¶ Limit engine idling (e.g., maximum of one minute idling, otherwise 
engine should be turned off if remains to be unused for a longer time); 

¶ Spread out the schedule of material, spoil and waste transport; 

¶ Minimize drop heights when unloading coarse aggregates; and 

¶ Do not use horns unless it is necessary to warn other road users or 
animals of a vehicleôs approach. 

Contractor LISU, PMU 
PIU-Kochi 
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¶ Carry out noise level monitoring per the environmental quality 
monitoring plan included in the EMP. 

Surface Water Quality Pollution of receiving bodies 
of water near project sites 
due to (i) poorly managed 
construction sediments, and 
waste materials; (ii) poor 
sanitation practices of 
construction workers; and 
(iii) improper storage of 
petroleum products or 
chemicals used during 
construction such as fuel, oil 
and lubricants. 

¶ Manage spoils per the Spoil Management Plan prepared;  

¶ Locate temporary storage areas on flat grounds and away from main 
surface drainage routes; 

¶ Shield temporary storage areas with sandbags; 

¶ Provide adequate water supply and sanitation facilities at work sites; 

¶ Provide impervious bunded areas with 110% volume for storage of 
petroleum products used during construction, such as fuel, oils, and 
lubricants; and 

¶ Provide orientation and training to assigned workers on the correct 
handling of petroleum-based products, clean-up of equipment, and 
response measures in case spills or emergencies. 

Contractor LISU, PMU 
PIU-Kochi 

Groundwater Quality Pollution of groundwater due 
to seepage of chemicals or 
liquid wastes from 
construction activities. 

¶ Provide impervious bunded areas with 110% volume for storage of 
petroleum products and other chemicals used during construction, 
such as fuel, oils, and lubricants. 

Contractor LISU, PMU 
PIU-Kochi 

Solid Waste 
Management and 
Disposal 

Improper solid waste 
disposal could create 
negative health and safety 
impact to community people 
and physical environment.  

¶ Collect of recyclable solid wastes and supply to scrap vendors; 

¶ Ensure all the camp wastes and construction wastes are placed in the 
designated waste collection pits away from receiving water; 

¶ Establish separate bunded and lined areas with 110% volume for the 
storage of all the toxic material wastes, including batteries, oil filters, 
mobile, burnt oils, etc. at the construction site; and 

¶ Consult with Kochi PIU or PMU on the proper disposal of all residual 
wastes, including disposal of asbestos-containing waste materials 
following the asbestos management plan prepared for the project. 

Contractor LISU, PMU 
PIU-Kochi 

Ecological Resources Negative impact to aquatic 
and terrestrial resources 
(flora and fauna) due to 
construction and other 
associated activities. 

¶ In addition to obtaining CRZ Clearance for the project, the following 
recommendations of the Biodiversity Assessment and Critical Habitat 
Study are to be implemented:  
(i) Construction works near Mangalavanam bird sanctuary shall be 

avoided during May ï July when highest species richness of birds 
is found in the sanctuary  

(ii) Workers shall be strictly restricted from entering the sanctuary or 
itôs eco sensitive zone to avoid impacts in the sanctuary. 

¶ Avoid, or minimize when avoidance is not possible, tree cutting. 
Ensure to avoid cutting locally-important trees (for whatever local or 
cultural reasons), if any, during implementation; 

¶ If cutting of tree is unavoidable due to technical reasons as regards 
the project design, conduct tree replacement ratio of 3:1 (i.e., 
replacement of 3 trees for every tree cut) as approved by Kerala 
Forest Department; 

Contractor LISU, PMU 
PIU-Kochi 



 139 

 

Project Activity/ Field Impacts Mitigation Measures Responsibility 

Implementation Supervision 

¶ Ensure to remind workers to protect flora and fauna found in all project 
sites; 

¶ Prohibit employees and workers from poaching animals and cutting of 
trees for firewood at the project sites or their vicinities; 

¶ Provide temporary protection at sections adjacent or near rivers or 
canals to avoid siltation; 

¶ Manage spoils following the Spoil Management Plan to ensure spoils 
are stored away from these bodies of water to avoid being washed 
down; and 

¶ Not undertake construction works near water bodies during the 
spawning and breeding periods. 

Socio-economic 
Condition   

Impact to pedestrian and 
vehicle traffic flow during 
excavation and pipe laying 
activities.  
 
Economic activities of 
households and businesses 
may be affected due to 
unintentional damage to 
underground and over 
ground utilities (e.g., power 
supply poles, and water taps 
or pipes), and potential loss 
of access to residents, 
business owners, and 
pedestrians due to 
excavated sections fronting 
these houses and business 
establishments. 

¶ Implementation of a traffic management plan duly prepared during the 
pre-construction phase in coordination with local authorities, PMU and 
Kochi PIU. The traffic management plan shall include the following:  
(i) alternate routes;  
(ii) markers to direct traffic movement;  
(iii) markers to direct pedestrian movement;  
(iv) installation of clear signages about ongoing works at conspicuous 

locations;  
(v) barricades for all excavated areas; and  
(vi) lightings at night; among others. 

¶ Where traffic congestion will likely occur, place traffic flagmen during 
working hours; 

¶ Avoid full road closures by applying section-wise and/or chainage-wise 
approach during excavation and pipe laying; 

¶ If full road closure is not possible especially on very narrow roads, 
ensure that alternate routes are identified and that affected residents 
and establishments are informed prior to conducting the construction 
activities; 

¶ Limit the width of trench excavation as much as possible by adopting 
best construction practices; adopt vertical cutting approach with proper 
shoring and bracing; this is especially to be practiced in narrow roads 
and deeper trenches;  

¶ Leave spaces for access between mounds of soil to maintain access 
to the houses/properties; access to any house or property shall not be 
blocked completely; alternative arrangements, at least to maintain 
pedestrian access at all times to be provided; 

¶ Provide pedestrian access in all the locations; provide wooden/metal 
planks with safety rails over the open trenches at each house / 
business establishment to maintain the access; 

¶ Consider children, pregnant women, elderly, and persons with 
disabilities in designing pedestrian access and markers directing 

Contractor LISU, PMU 
PIU-Kochi 
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pedestrian movements; 

¶ Plan and execute the work in such a way that the period of 
disturbance/ loss of access is minimum; 

¶ Provide appropriate compensation to qualified affected people or 
businesses per approved resettlement plan of the project;  

¶ Manage stockpile; 

¶ Relocate affected power supply poles, if any, prior to excavation or 
pipe laying works; and 

¶ Advice the concerned authority when accidental damage to any utility 
occurs. 

Impact to physical cultural 
resources 

¶ In addition to obtaining clearances from ASI, State Archaeological 
Department and Art and Heritage Commission, implement the 
following recommendations of the Heritage Impact Assessment report 
prepared for the project: 
(i) Study the heritage character of the work place before starting the 

work; 
(ii) Take precautionary measures during construction such as 

avoiding heavy machinery; 
(iii) Conduct careful inspection of work sites for chance finds 
(iv) Conduct structural monitoring of heritage structures during 

construction period; 
(v) Restoring the work site to its original form; and 
(vi) Create awareness among the design team, PMU, and Kochi PIU 

about the chance finds procedure discussed in this environmental 
assessment report. Ensure that this procedure is disseminated to 
contractor and workers during excavation works 

¶ For any chance finds, ensure to comply with the following: 
(i) Strictly follow the protocol of coordinating immediately with Kochi 

PIU, PMU, ASI and Archaeological Department for any suspicion 
of chance finds during excavation works; 

(ii) Stop work immediately to allow further investigation if any finds 
are suspected; and 

(iii) Request authorized person from the ASI and Archaeological 
Department to observe when excavation resumes for the 
identification of the potential chance find, and comply with further 
instructions. 

Contractor LISU, PMU 
PIU-Kochi 

Community Health and 
Safety 

Construction sites may pose 
danger to community people. 
Construction workers may 
potentially bring 
communicable diseases, 
including emerging infectious 

¶ Implement the Construction Work Health and Safety Plan 
(Construction WHSP), which includes a site-specific Health and Safety 
COVID-19 Plan in accordance with national and international 
guidelines on COVID-19; 

¶ Implement the approved SEMP, which should include asbestos 
management measures from the Asbestos Management Plan and a 

Contractor LISU, PMU 
PIU-Kochi 
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diseases such as the 2019 
corona virus disease 
(COVID-19), in the 
community. 
 

Construction Work Health and Safety Plan (Construction WHSP) 
following international best practices on community health and safety 
such as those in Section 4.3 of World Bank Environmental Health and 
Safety (EHS) Guidelines on Construction and Decommissioning 
Activities. As a minimum and whichever are applicable, the 
Construction Work Health and Safety Plan shall ensure the following: 
(i) Implementing risk management strategies to protect the 

community from physical, chemical, or other hazards associated 
with sites under construction and decommissioning; 

(ii) Restricting access to the site, through a combination of 
institutional and administrative controls, with a focus on high-risk 
structures or areas depending on site-specific situations, including 
fencing, signage, and communication of risks to the local 
community; 

(iii) Removing hazardous conditions on construction sites that cannot 
be controlled affectively with site access restrictions, such as 
covering openings to small confined spaces, ensuring means of 
escape for larger openings such as trenches or excavations, or 
locked storage of hazardous materials; and 

(iv) Implementing measure to prevent proliferation of vectors of 
diseases at work sites; 

(v) Providing adequate space and lighting, temporary fences, shining 
barriers and signage at active work sites; 

(vi) Ensuring contractorôs preparedness in emergency response; 
(vii) Ensuring adequate dissemination of GRM and contractorôs 

observance and implementation of GRM; and 
(viii) Upon availability, ensuring local people are given the opportunity 

for work in the project. 
(ix) Consider children, pregnant women, elderly, and persons with 

disabilities in designing pedestrian movements. 

Hazardous Materials 
Handling ï Asbestos-
Containing Materials 
(ACMs) 

Long term negative health 
impact to workers and 
community people. 

¶ Implement the following recommendations of the Asbestos 
Management Plan prepared for the project: 
(i) Adopt ADBôs Good Practice Guidance for the Management and 

Control of Asbestos: Protecting Workplaces and Communities from 
Asbestos Exposure Risks, March 2022.  

(ii) Engage certified and competent asbestos service provider to train 
the workers to identify, handle and remove the asbestos materials 
present and encountered in the project sites; 

(iii) Adopt good practices per World Bank EHS Guidelines to minimize 
the health risks associated with ACMs by avoiding their use in new 
construction and renovation, and, if ACMs are encountered, by 

Contractor KWA 
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using internationally recognized standards and best practices to 
mitigate their impact;  

(iv) Conduct training of workers and supervisors, provide adequate 
equipment and supplies for the scope of envisioned works, and 
maintain a record of compliance with regulations on previous work; 

(v) Removal, repair, and disposal of ACM shall be carried out in a 
way that minimizes worker and community asbestos exposure, 
and the contractor shall develop and submit a plan, subject to the 
PMUôs acceptance, before doing so; 

(vi) Provide adequate protection to the personnel handling asbestos, 
including respirators and disposable clothing;  

(vii) Store the ACM removed from work sites in an isolated storage 
room in plastic bags and dispose them in the Treatment, Storage 
and Disposal Facility (TSDF) at Kochi. 

(viii) Providing one Asbestos warning sign board and one no-entry sign 
board near each work site handling Asbestos Containing Materials 
(ACM) and one sign board near isolated storage room for ACM. 

(ix) Conducting air sampling and analysis for asbestos fibre count at 
isolated storage room and at work sites. 

Detailed responsibilities of the Contractor with respect to handling of 
asbestos containing materials is included in the Asbestos Management 
Plan presented as Appendix 21. A summary of the Asbestos 
Management Plan is presented as  

Table 41. 

Occupational Health 
and Safety 

Construction workers may 
be potentially exposed to 
communicable diseases, 
including the 2019 corona 
virus disease (COVID-19), 
and transmittable diseases 
in the community and the 
workforce. Likewise, workers 
may be put at risk to 
accidents and physical 
injuries at the project sites 

¶ Implement the Construction Work Health and Safety Plan, which 
includes a site-specific Health and Safety COVID-19 Plan in 
accordance with national and international guidelines on COVID-19; 

¶ Implement the approved SEMP, which should include asbestos 
management measures from the Asbestos Management Plan and a 
Construction Work Health and Safety Plan (Construction WHSP) 
following international best practices on occupational health and safety 
such as those in Section 4.2 of World Bank EHS Guidelines on 
Construction and Decommissioning Activities (footnote 5). As 
minimum and whichever are applicable, the Construction Work Health 
and Safety Plan shall ensure the following: 
(i) Communication and Training 

a. Training of all workers on occupational health and safety prior 
to construction works; 

b. Conduct of orientation to visitors on health and safety 
procedures at work sites; 

c. Signages strategically installed to identify all areas at work 
sites, including hazard or danger areas; 

Contractor LISU, PMU 
PIU-Kochi 



 143 

 

Project Activity/ Field Impacts Mitigation Measures Responsibility 

Implementation Supervision 

d. Proper labelling of equipment and containers at construction 
and storage sites; and 

e. Suitable arrangements to cater for emergencies, including: first 
aid equipment; personnel trained to administer first aid; 
communication with, and transport to, the nearest hospital with 
an accident / emergency department; monitoring equipment; 
rescue equipment; firefighting equipment; and communication 
with nearest fire brigade station; 

(ii) Physical Hazards 
a. Use of personal protective equipment by all workers such as 

earplugs, safety shoes, hard hats, masks, goggles, etc. as 
applicable, and ensure these are used properly; 

b. Avoidance of slips and falls through good house-keeping 
practices, such as the sorting and placing loose construction 
materials or demolition debris in established areas away from 
foot paths, cleaning up excessive waste debris and liquid spills 
regularly, locating electrical cords and ropes in common areas 
and marked corridors, and use of slip retardant footwear; 

c. Use of bracing or trench shoring on deep excavation works; 
d. Adequate lighting in dark working areas and areas with night 

works; 
e. Rotating and moving equipment inspected and tested prior to 

use during construction works. These shall be parked at 
designated areas and operated by qualified and trained 
operators only; 

f. Specific site traffic rules and routes in place and known to all 
personnel, workers, drivers, and equipment operators; and 

g. Use of air pollution source equipment and vehicles that are 
well maintained and with valid permits; 

(iii) General Facility Design and Operation 
a. Regular checking of integrity of workplace structures to avoid 

collapse or failure; 
b. Ensuring workplace can withstand severe weather conditions; 
c. Enough work spaces available for workers, including exit 

routes during emergencies; 
d. Fire precautions and firefighting equipment installed; 
e. First aid stations and kits are available. Trained personnel 

should be available at all times who can provide first aid 
measures to victims of accidents; 

f. Secured storage areas for chemicals and other hazardous 
and flammable substances are installed and ensure access is 
limited to authorized personnel only; 

g. Good working environment temperature maintained; 
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h. Worker camps and work sites provided with housekeeping 
facilities, such as separate toilets for male and female 
workers, drinking water supply, wash and bathing water, rest 
areas, and other lavatory and worker welfare facilities; and 

i. Maintain records and make reports concerning health, safety 
and welfare of persons, and damage to property.  Take 
remedial action to prevent a recurrence of any accidents that 
may occur. 

 

Table 41: Summary of the Asbestos Management Plan  

Activities Requirements Responsible 
Entity 

Associated 
Documents 

Estimated Cost (Rs.) 

Pre-construction Phase 

Identification & Inventorization of AC 
pipes & fittings scattered at KWA 
premises, and AC roofing sheets of 
existing buildings. 

Old AC pipes & fittings scattered in the KWA premises and AC 
roofing sheets of existing buildings needs to be quantified and a 
proper inventorization has to be prepared. Inventory is vested 
upon the PIU and it has to be annually verified by PMU. 

PIU and PMU  Form-I Nil 

Design to encounter minimal ACM 
during pipeline renewal 

The onus of the minimal encounter of ACM is vested upon the 
PMU with the support of the Contractor. 

PMU and 
Contractor 

Form-I Nil 

Setting up of an isolated storage 
area for stacking the AC Pipes and 
fittings stored at KWA premises  

The storage area should be twice the area required for storage 
of ACM. The storage area made available will be isolated with 
fencing of 8.0 ft. height. It should not be located in low-lying area 
and it should be away from habitation and water storage. 

PIU and PMU  Form-VI 65/Sq.m.  

This is not part of this 
project cost. 

Setting up of an isolated storage 
room for damaged ACM prior to 
disposal at TSDF 

An isolated storage room of size 10 ft. x 10 ft. should be 
constructed with height of 10 ft. and roofed properly for isolated 
storage of ACM waste prior to disposal at TSDF. Walls and roof 
of this room can be constructed with iron frames and metal 
roofing sheets. The floor should be cemented. The room should 
be labelled as: 

DISPOSABLE ASBESTOS WASTE STORAGE ROOM 
HAZARDOUS WASTE CATEGORY - 15.2. 

(as per Hazardous and other Wastes (Management & 
Transboundary Movement) Rules 2016). 

Inward and outward movement of only authorized person must be 
allowed and has to be under key control. 

PMU and 
Contractor 

Form-VI 250000/room 

Warning signage near the ACM work 
site and ACM storage sites 

The signage labels should be in English and local language. 
They can be printed sticker or painted. 

PMU and 
Contractor 

SOP-2 1000/signage 
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Activities Requirements Responsible 
Entity 

Associated 
Documents 

Estimated Cost (Rs.) 

Training of personnel handling the 
ACM 

Training should be given to adequate number of staff to handle 
ACM. 

Contractor Form-II 1000/Person 

Use of Personal Protective 
Equipment (PPE) 

Provide hard helmet, double strapped mask, safety tapes, boots 
(non-laced), gloves, safety suits, goggles and ear plug of good 
quality. All the PPE should be silicon based and suitable for 
Asbestos protection. There should be minimum 4 sets of PPEs 
at each work site. 

Contractor Form-II 6000/Person 

Briefing of Emergency Response 
Plan 

All the risk zones with respect to ACM has to be briefed. Contractor Form-II 1000/Person 

Pre-history medical records of the 
ACM handling team 

All requisite medical tests. Contractor Form-IV 3000/Person 

Construction Phase 

Work in narrow streets Conduct awareness program on safety during the construction 
work.  

Undertake the construction work stretch-wise; excavation, pipe 
laying and trench refilling should be completed on the same day  

Provide barricades, and deploy security personnel to ensure 
safe movement of people and also to prevent unnecessary entry 
and to avoid accidental fall into open trenches.  

Identify risk of intervention with existing AC pipes. If there is 
significant risk, implement the AMP strictly that includes 
identification of hazards, the use of proper safety gear and 
disposal methods. 

All provision of safe working with proper signage has to be 
undertaken prior to work initiation, during the work and after the 
work. 

PMU and 
Contractor 

SOP-1 and SOP-2 The ACM handling 
cost is part of the 
contract cost. 

Ensure adoption of all standard 
operating procedure 

Site-specific information may be upgraded in the SOP 1 and 
SOP-2 if required. 

PMU and 
Contractor 

SOP-1, SOP-2 
and SOP-3 

Nil 

Collection, Segregation, Reception 
and Disposal as per National norms 
for ACM 

Standard Regulatory format has to be filled and ACM has to be 
disposed of within 90 days. 

PMU and 
Contractor 

Form-V Nil 

Use of safety gears prior to handling 
of ACM. 

Site-specific Periodic training to be conducted. PMU and 
Contractor 

SOP-1, SOP-2 Nil 

ACM removal Follow SOPs. The damaged / broken ACM have to be 
cautiously handled with prior moistening, packed in permissible 
plastic bags and sent to isolated storage room with all signage 
and precautionary measures. 

Contractor SOP-1, SOP-2 
and SOP-3 

The ACM handling 
cost is part of the 
contract cost. 
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Activities Requirements Responsible 
Entity 

Associated 
Documents 

Estimated Cost (Rs.) 

Isolated storage of AC pipes and 
fittings in a confined storage area 
with access control and proper 
inventorization. 

AC pipes and fittings stored at KWA premises are to be stored 
as stacks. The stacks have to be kept minimum 1.0 ft. above 
ground and shielded with 8.0 ft. height fencing. Stoppers shall 
be provided at the bottom layer to keep the pipe stack stable. 
The stack, particularly of smaller diameter pipes, shall be in 
pyramid shape. Pipes shall not be stacked more than 1.5 m 
high. Each stack shall have pipes of the same type and size 
only. Removal of pipes shall start from the top layer and by 
pulling from one end, if required, with all safety precautions. A 
pipe shall not be stored inside another pipe. Pipes in each layer 
shall be placed transverse to the pipes in the previous layer. 
They shall be stored on horizontal racks supported throughout 
their lengths on a reasonably flat surface free from stones and 
sharp projections. They should not be stacked in large piles, 
especially under warm conditions. Open ends of pipes should 
be sealed with permissible polythene sheets. 

PIU and PMU Form-VI This is not part of this 
project cost. 

Isolated storage of damaged ACM in 
a storage room prior to disposal at 
TSDF. 

The damaged/broken AC pipes, fittings and fragments of AC 
roofing sheets will be packed in permissible Poly bags and has 
to be stored in defined location within the isolated storage room.  

Contractor Form-VI The ACM handling 
cost is part of the 
contract cost. 

Maintenance of record of ACM 
waste stored in isolated storage 
room and disposed of at TSDF 

The copies of inventory generated will have to be shared with 
Land Owner and PMU.  

Contractor Form-I & Form-VI Nil 

Disposal of ACM at the identified 
TSDF to be done as per procedure  

The ACM waste should be disposed within 90 days of waste 
generation. The records pertaining to the disposal have to be 
maintained. Submit the returns in the prescribed manifest as per 
Hazardous and other Wastes (Management and Transboundary 
Movement) Rules, 2016. 

PMU and 
Contractor 

Form- V (Form-10 
of Hazardous and 
other Wastes 
(Management and 
Transboundary 
Movement) Rules. 

Rs. 50,000 as one-
time membership fee, 
Rs.1912 + tax per 
metric ton of waste as 
disposal fee and 
Rs.6500+tax for one-
time testing of waste  

Monthly Inspection & Semi-annual 
Environmental Monitoring for Air 
Quality sampling & Analysis for 
Asbestos fibre count 

The sampling zone should be 500 m from the storage site and 
personal sampling has to be as per SOP-3 using personal 
sampler and phase contrast microscope. The exposure limit to 
be followed is 0.1 fibres per cubic centimeter of air as an eight-
hour time weighted average (TWA), with an excursion limit (EL) 
of 1.0 asbestos fibre per cubic centimeter over a 30 minutes 
period. As per the OSHA standards for asbestos, exposure 
monitoring and medical surveillance of workers is required when 
the workers are or will be exposed to airborne concentrations of 
fibres of asbestos at or above OSHAôs exposure limits for a 
combined total of 30 or more days per year; or when the 
workers perform work that disturbs asbestos-containing material 

Contractor Form-III 13,000/sample 
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Activities Requirements Responsible 
Entity 

Associated 
Documents 

Estimated Cost (Rs.) 

(ACM) or presumed asbestos-containing material (PACM) for a 
combined total of 30 or more days per year. One sample shall 
be taken from the isolated storage room of ACM waste and 
another sample shall be taken from a work site handling ACM. 
The frequency of monitoring should be bi-annually. 

Periodic medical check-up of the 
personnel handling ACM to be 
conducted and health records to be 
maintained. 

Collection of medical history and periodic medical examination 
are to be done for all the concerned employees deputed to 
handle or deal with ACM. 

Contractor, 
PMU, Municipal 
Corporation 

Form-IV 3000/Person 

Reporting in Semi-annual 
Environmental Monitoring Report 
(SEMR) 

As per ADB Format PMU and 
Contractor 

SEMR format in 
IEE Report 

Nil 

 

Table 42: Operation and Maintenance Phase Environmental Management Plan Matrix  

Project Activity/ Field Impacts Mitigation Measures Responsibility 

Implementation Supervision 

Surface Water Quality Repairs and maintenance of 
water supply pipelines, 
booster pump stations and 
drinking water supply 
reservoirs could pollute 
nearby receiving bodies of 
water. 

¶ Develop and implement an O&M Manual that adopts international 
best practices on operation and maintenance of water supply 
pipelines, booster pump stations and drinking water supply 
reservoirs. Ensure that all aspects of the manual are followed to 
maintain efficient functioning of these facilities as they are designed; 

¶ Develop and implement an emergency preparedness and response 
plan for unanticipated adverse events; 

¶ Comply with national environmental rules, regulations and statutory 
requirements, including permits, NOCs, etc., related to the operation 
of these facilities; and 

¶ Employ a well-trained environmental, health and safety officer on a 
full-time basis. 

Contractor LISU, PMU, 
KWA 
PIU-Kochi 

Occupational Health 
and Safety   

Risk of health of workers 
during operation and 
maintenance; workers may 
suffer infectious diseases 
and/or physical injuries due to 
accidents. 

¶ Implement the Operation Service Work Health and Safety Plan, 
which includes a site-specific Health and Safety COVID-19 plan in 
accordance with national and international guidelines on COVID-19; 

¶ Implement the Asbestos Management Plan of the project;  

¶ Develop and implement an O&M Manual that adopts international 
best practices on operation and maintenance of water supply 
pipelines, booster pump stations and drinking water supply 
reservoirs. Ensure that all aspects of the manual are followed to 
maintain efficient functioning of these facilities as they are designed. 
The Operation Service Work Health and Safety Plan shall be part of 
the O&M Manual; 

Contractor LISU, PMU, 
KWA 
PIU-Kochi 
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Project Activity/ Field Impacts Mitigation Measures Responsibility 

Implementation Supervision 

¶ The following measures shall be included in the Operation Service 
Work Health and Safety Plan and implemented: 
(i) Ensure routine vaccinations for workers for various known 

diseases likely to be contracted at the project sites. 
(ii) Workers must be trained to recognize potential hazards, use 

proper work practices and procedures, recognize adverse health 
effects, understand the physical signs and reactions related to 
exposures, and are familiar with appropriate emergency 
evacuation procedures. They must also be trained to select and 
use the appropriate PPE. 

(iii) Provide all the personal protective equipment like gum boots, 
nose mask, gloves etc. for the protection of workers.   

(iv) The workplace will be equipped with fire detectors, alarm 
systems and fire-fighting equipment. The equipment will be 
periodically inspected and maintained in good working condition. 

(v) Providing adequate personnel facilities, including washing areas 
and areas to change clothes before and after work. 

(vi) Medical check-up will be conducted on regular basis and the 
health conditions will be monitored. 

(vii) First aid facilities required to attend immediately for meeting 
emergency situations will be made available at the facility. 

(viii) Use personal flotation devices (PFDs) when working near 
waterways. 

(ix) Use fall protection equipment when working at heights. 
(x) Maintain work areas to minimize slipping and tripping. 
(xi) Use proper techniques for trenching and shoring. 
(xii) Implement fire and explosion prevention measures in accordance 

with internationally accepted standards. 

Safety issues related to 
working with electrical 
equipment and control panels 

¶ Conduct detailed identification and marking of all electrical 
connections prior to any maintenance work. 

¶ Lock out (de-charge and leave open with a controlled locking device) 
and tag-out (by a warning sign placed on the lock) devices during 
dismantling and maintenance. 

¶ Ensure circuit breaking before starting work on electrical parts. 

¶ Use electricity-specific PPE, including insulating clothing, suits, and 
gloves. 

¶ Use specially trained personnel to demount electrical parts. 

Contractor LISU, PMU, 
KWA 
PIU-Kochi 

Safety issues related to 
working in confined places. 

¶ Implement a confined spaces entry program that is consistent with 
applicable national requirements and internationally accepted 
standards. Valves to process tanks should be locked to prevent 
accidental flooding during maintenance. 

¶ Provide safe means of access and egress from confined places, such 

Contractor LISU, PMU, 
KWA 
PIU-Kochi 
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Project Activity/ Field Impacts Mitigation Measures Responsibility 

Implementation Supervision 

as stairs and ladders, and safety ropes. 

¶ Avoid operating combustion equipment for prolonged periods unless 
the area is actively ventilated. 

¶ Use special PPE including respirators, protective suits, gloves, and 
eye protection. 

¶ Minimize exposure period to the extent possible. 

Safety issues related to 
installation or repair of 
pipelines. 

¶ Establishment of work zones so as to separate workers from traffic 
and from equipment as much as possible. 

¶ Reduction of allowed vehicle speeds in work zones. 

¶ Use of high-visibility safety apparel for workers in the vicinity of traffic. 

¶ For night work, provision of proper illumination for the work space, 
while controlling glare so as not to blind workers and passing 
motorists. 

¶ Locate all underground utilities before digging. 

Contractor LISU, PMU, 
KWA 
PIU-Kochi 

Health and stress issues due 
to noise in work environment 

¶ Effectively isolating control room against noise. 

¶ Avoid exposure to excessive levels beyond permissible limits set out 
by local and international regulations. 

¶ Monitor noise levels frequently. 

¶ Use noise hearing protection gear and vibration resistant boots, 
gloves, and clothing. 

¶ Keep records of breaching incidents, and report to the higher 
management. 

Contractor LISU, PMU, 
KWA 
PIU-Kochi 

Community Health and 
Safety 

Community health issues and 
contamination of environment 
due to mismanagement of 
discharges. 

¶ Implement the Operation Service Work Health and Safety Plan, 
which includes a site-specific Health and Safety COVID-19 Plan in 
accordance with national and international guidelines on COVID-19; 

¶ Develop and implement an O&M Manual that adopts international 
best practices on operation and maintenance of water supply 
pipelines, booster pump stations and drinking water supply 
reservoirs. Ensure that all aspects of the manual are followed to 
maintain efficient functioning of these facilities as they are designed. 
The Operation Service Work Health and Safety Plan shall be part of 
the O&M Manual; 

¶ Develop and implement appropriate protocols to reduce risks to 
safety, public health, and environment that include well-written 
instructions; 

¶ Develop a contingency plan (site-specific); 

¶ Prevent, contain, and/or minimize overflows; 

¶ Protect booster pump station and reservoir components from flood 
damage where it is feasible to do so (e.g., elevating the location of 
sensitive machines, which components could be damaged by flood 
water). 

Contractor LISU, PMU, 
KWA 
PIU-Kochi 
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Project Activity/ Field Impacts Mitigation Measures Responsibility 

Implementation Supervision 

Odor and noise nuisance to 
adjacent sensitive receptors. 

¶ Apply preventive and corrective maintenance on odor control units, in 
a frequency applicable to the manufacturerôs instructions; 

¶ Establish a Standard Operating Procedure (SOP) to include 
requirements for maintenance, monitoring, and personnel training; 

¶ Monitor outdoor odor and noise levels within project site boundary, to 
ensure limits are not exceeded; 

¶ Create retrofitting noise controls where practical, like fencing and 
enclosures; 

¶ Keep records of the maintenance logs, local complaints, and analyse 
trends. 

Contractor LISU, PMU, 
KWA 
PIU-Kochi 

Public health issues and 
contamination of environment 
due to mismanagement of 
hazardous waste and 
materials. 

¶ Train operators on release prevention, including drills specific to 
hazardous materials as part of emergency preparedness response 
training; 

¶ Implement inspection programs to maintain the mechanical integrity 
and operability of pressure vessels, tanks, piping systems, relief and 
vent valve systems, containment infrastructure, emergency shutdown 
systems, controls and pumps, and associated process equipment etc. 

¶ Prepare written SOP for filling containers or equipment as well as for 
transfer operations by personnel trained in the safe transfer and filling 
of the hazardous material, and in spill prevention and response; 

¶ Transport and dispose solid wastes from physical processes (e.g., 
screening) in government-approved disposal sites; 

¶ Make available spill response equipment sufficient to handle at least 
initial stages of a spill; 

¶ Train and educate operations personnel on response activities in the 
event of spill, release, or chemical emergency; and 

¶ Provide quality monitoring tests for surface and ground water 
resources adjacent to project locations. 

Contractor LISU, PMU, 
KWA 
PIU-Kochi 
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C. Environmental  Monitoring Program  

324. Monitoring of implementation of mitigation measures suggested in the Environmental 
Management Plan (EMP) during construction and operation phases is the responsibility of Kochi 
PIU supported by the PMU Environmental Safeguards Officer and LISU Environmental 
Safeguards Expert. To ensure effective implementation of EMP, environmental quality monitoring 
is to be carried out by sampling and analysis of air and water and measurement of noise. Asbestos 
monitoring is to be carried out as per the Asbestos Management Plan prepared for the project. 
Table 43 shows the EMP implementation monitoring program and Table 44 shows the 
environmental quality monitoring program proposed for this subproject, which specifies the 
various monitoring activities, indicating location, frequency of monitoring and responsibility. 
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Table 43: EMP Implementation  Monitoring Program  

Sl. 
No. 

Monitoring 
Attributes 

Parameters to be 
Monitoreda 

Location Frequency Method Responsibility 

Implementation Monitoring 

1. Pre-Construction Phase  

1.01 Consents, 
Permits, 
NOCs, 
Clearances, 
etc. 

All copies of permit, 
clearance and NOCs. 

Subproject 
component 
locations 

Prior to start of 
construction 
and/or O&M 
works, and once 
every year 

Inspection of official 
copies of approved 
permits and 
clearances 

Contractor, 
Kochi PIU 

PMU, LISU 

1.02 IEE with EMP 
is included in 
bid and 
contract 
documents 

Copies of bid and 
contract documents 

Contractorôs 
office 

Prior to start of 
construction or 
O&M works. 

Inspection of 
officially signed bid 
and contract 
documents 

PMU 
PMU, LISU 

1.03 Site-specific 
EMP (SEMP) 
submitted by 
Contractor for 
approval by 
Kochi PIU 

Copy of SEMP PMU/Kochi 
PIU offices 
and 
constructorôs 
site offices 

Prior to start of 
construction or 
O&M works. 

Inspection of duly 
approved SEMP 

Contractor, 
Kochi PIU 

PMU, LISU 

1.04 Spoil 
management 
plan (SMP) 
submitted by 
Contractor for 
approval by 
Kochi PIU 

Copy of SMP PMU/Kochi 
PIU offices 
and 
constructorôs 
site offices 

Prior to start of 
construction or 
O&M works. 

Inspection of duly 
approved SMP 

Contractor, 
Kochi PIU 

PMU, LISU 

1.05 Traffic 
management 
plan (TMP) 
submitted by 
Contractor for 
approval by 
Kochi PIU 

Copy of TMP PMU/Kochi 
PIU offices 
and 
constructorôs 
site offices 

Prior to start of 
construction or 
O&M works. 

Inspection of duly 
approved TMP 

Contractor, 
Kochi PIU 

PMU, LISU 

1.06 Disposal of 
waste 
asbestos-
containing 
materials, 

Information on site 
disposal facility 
Agreement between 
project and site disposal 
facility 

PMU, Kochi 
PIU 

Prior to start of 
construction or 
O&M works. 

Inspection of signed 
agreement between 
the project and 
disposal facility 
management. 

PMU, Kochi PIU 
PMU, LISU 
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Sl. 
No. 

Monitoring 
Attributes 

Parameters to be 
Monitoreda 

Location Frequency Method Responsibility 

Implementation Monitoring 

including 
asbestos 
cement pipes, 
identified and 
contracted 
under the 
project 

1.07 Community 
Awareness 
Program 

Confirms that 
Contractor arrange 
awareness program 

At the 
community 
area and 
project site 
office 

Every six 
months 

Inspection of record 
of attendees list and 
photolog 

Contractor, 
Kochi PIU 

PMU, LISU 

1.08 EMP 
Implementation 
Training 

Minutes of workshop, 
attendance list and 
presentation review 

At the project 
site office 

During pre-
construction 
period 

Inspection of record 
of attendees list and 
photolog 

Contractor, 
Kochi PIU, LISU 

PMU, LISU 

1.09 Construction 
Camps 

Approved location plan; 
Construction method; 
Standard amenities, 
including sanitary 
facilities, etc. 

Construction 
camp sites 

Once before 
contractor 
mobilization 

Comparison with 
local standards for 
construction 
accommodation, or 
Guidance Note by 
IFC and EBRD. 

Contractor, 
Kochi PIU 

PMU, LISU 

1.10 Operation and 
Maintenance 
(O&M) Manual 

Copy of O&M Manual Contractor 
office, Kochi 
PIU office, 
PMU office 

Once before 
contractor 
mobilization 

Comparison with all 
requirements per 
Employerôs 
Requirements in the 
bid and contract 
documents. 

Contractor, 
Kochi PIU 

PMU, LISU 

2. Construction Phase 

2.01 Landscape 
and Visual  

Restoration of work 
sites 

For all the 
subproject 
areas (Booster 
pumping 
stations, 
reservoirs, and 
pipeline 
network 
alignments) 

Monthly 
inspection  

Visual inspection, 
Consultation with 
surrounding 
communities. 

Contractor PMU, 
Kochi PIU, 
LISU 
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Sl. 
No. 

Monitoring 
Attributes 

Parameters to be 
Monitoreda 

Location Frequency Method Responsibility 

Implementation Monitoring 

2.02 Construction 
Camps, 
Storage Areas  

Housekeeping, 
Complaints received 
 

Construction 
camps, 
Stockpile 
areas and 
storage sites 

Monthly 
Inspection  

Visual inspection 
and inspection of 
records 

Contractor 
PMU, 
Kochi PIU, 
LISU 

2.03 Public 
Disturbance 
and 
Inconvenience 

Installation of utilities, 
Signs and protective 
barriers,  
 
Access to paths, steps, 
bridges, crossings or 
driveways for all 
entrances to properties; 
 
Complaints from 
stakeholders and 
affected people; 
 
Records of public 
consultation 

Throughout 
the project 
area specially 
at excavation 
sites.  

Prior to start of 
civil works (per 
pipe section) 
 
During 
excavation, old 
pipeline 
extraction, pipe 
laying. 
 
As works 
progress.  

Visual inspection, 
Inspection of 
records, 
Consultation with 
surrounding 
communities. 

Contractor 
PMU, 
Kochi PIU, 
LISU 

2.04  Soil Erosion 
and Siltation  

Extent and degree of 
erosion  

All subproject 
sites 

Whenever 
necessary, 
especially 
during monsoon 
season 

Visual inspection, 
Consultation with 
surrounding 
communities. 

Contractor 
PMU, 
Kochi PIU, 
LISU 

2.05 Tree Plantation  Ensure that tree 
replacement plan is 
followed properly with 
the correct ratio. 

All subproject 
sites 

Periodic until the 
end of the 
construction and 
O&M periods. 

Visual inspection, 
Inspection of 
records 
 

Contractor PMU, 
Kochi PIU, 
LISU 

2.06 Waste 
Management  

Handling, 
transportation, Storage 
and disposal of 
hazardous waste; 
Collection and disposal 
of solid waste and 
effluents from all 
camps; 
Complaints 

All subproject 
sites and 
labour camps 

Weekly Visual inspection, 
Inspection of 
records, 
Consultation with 
surrounding 
communities. 

Contractor PMU, 
Kochi PIU, 
LISU 
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Sl. 
No. 

Monitoring 
Attributes 

Parameters to be 
Monitoreda 

Location Frequency Method Responsibility 

Implementation Monitoring 

2.07 Socioeconomic 
benefit 

Local labour 
employment, income 
level status 

At the 
construction 
areas during 
construction 
period. 

Once a month 
during 
construction 
period. 

Visual inspection, 
Inspection of 
records, 
Consultation with 
surrounding 
communities. 

PMU, LISU 
(by the 
Social 
Safeguard 
Officer) 

PMU 

2.08 Community 
Health and 
Safety  

Access paths, steps, 
bridges, crossings or 
driveways for all 
entrances to properties; 
 
Complaints from 
stakeholders and 
affected people; 
 
Records of disclosure 
and public 
consultations; 
 
Control movement of 
project traffics 
especially at densely 
populated areas, such 
as schools, hospitals, 
and other institutions, to 
avoid any accident. 

All subproject 
sites, 
especially at 
excavation 
sites.   

During 
excavation and 
pipe laying 
activities; 
 
As works 
progress  

Visual inspection, 
Inspection of 
records, 
Consultation with 
surrounding 
communities. 

Contractor PMU, 
Kochi PIU, 
LISU 

2.09 Asbestos 
Management 

Implementation of 
Asbestos Management 
Plan including air 
sampling & analysis for 
Asbestos fibre count 

All subproject 
sites and 
construction 
camp 

Regular site 
inspection and 
semi-annual air 
sampling 

Visual inspection, 
inspection of records 

Contractor PMU, 
Kochi PIU, 
LISU 

2.10 Occupational 
Health and 
Safety  

Quality of food and 
accommodation at 
construction camp; 
Safe water supply, 
hygienic toilet at camps 
and construction of 
drain at camp sites;  

All subproject 
sites and 
labour camps 

Regularly  Visual inspection, 
Consultation with 
workers 

Contractor PMU, 
Kochi PIU, 
LISU 
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Sl. 
No. 

Monitoring 
Attributes 

Parameters to be 
Monitoreda 

Location Frequency Method Responsibility 

Implementation Monitoring 

First-Aid kit with 
required tools and 
medicine; 
Handling and storage of 
construction material 
safely putting due care 
on public safety;  
Personal protective 
equipment (PPE) for 
worker at the sites; and 
All other parameters as 
indicated in the EMP. 

3. Operation and Maintenance Phase 

3.01 Solid and 
hazardous 
waste 
management 

Handling, 
transportation, storage 
and disposal of 
hazardous waste; 
Collection and disposal 
of solid waste. 

All subproject 
sites 

Monthly Visual inspection, 
inspection of records 

Contractor KWA 

3.02 Community 
Health and 
Safety  

Incidents records, 
Records of complaints. 

Communities 
around all 
subproject 
sites 

Regularly Inspection of 
records,  
Consultation with 
community 

Contractor KWA 

3.03 Occupational 
Health and 
Safety  

Incidents records, 
Records at medical care 
centers, 
Use of PPEs 

All subproject 
sites   

Regularly Visual inspection, 
Inspection of 
records, 
Consultation with 
workers. 

Contractor KWA 
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Table 44: Environmental Quality Monitoring Program  

Sl. 
No. 

Monitoring 
Attributes 

Parameters to be Monitored Location Frequency Standards Responsibility 

Implementation Monitoring 

Pre-Construction Phase (Baseline Environmental Quality) 

1 Air Quality SPM, PM2.5, PM10, SO2, NOX, 
CO 

One location at 
Construction 
camp and three 
critical locations 
at subproject sites 

Once before 
construction 

National 
Ambient Air 
Quality 
Standards or 
WHO 
Guidelines 

Contractor through 
a nationally 
recognized 
laboratory 

PMU, Kochi 
PIU, LISU 

2 Noise Level Equivalent day and night time One location at 
Construction 
camp and three 
critical locations 
at subproject sites 

Once before 
construction 

National 
Standards for 
Noise or WHO 
Guidelines 

Contractor through 
a nationally 
recognized 
laboratory 

PMU, Kochi 
PIU, LISU 

3 Surface 
Water 
Quality  

DO, BOD5, COD, TSS, Nitrate, 
phosphate, salinity, faecal 
coliform, and other parameters 
as may be applicable. 

Three locations in 
canals adjacent to 
subproject sites 

Once before 
construction 

National 
Standard for 
Inland Surface 
water 

Contractor through 
a nationally 
recognized 
laboratory 

PMU, Kochi 
PIU, LISU 

Construction and Operation Phases 

1 Air Quality SPM, PM2.5, PM10, SO2, NOX, 
CO 

One location at 
Construction 
camp and three 
critical locations 
at subproject sites 

Quarterly at 
each site for 
10 years  

National 
Ambient Air 
Quality 
Standards or 
WHO 
Guidelines 

Contractor through 
a nationally 
recognized 
laboratory 

PMU, Kochi 
PIU, LISU 

2 Noise Level Equivalent day and night time One location at 
Construction 
camp and three 
critical locations 
at subproject sites 

Quarterly at 
each site for 
10 years 

National 
Standards for 
Noise or WHO 
Guidelines 

Contractor through 
a nationally 
recognized 
laboratory 

PMU, Kochi 
PIU, LISU 

3 Surface 
Water 
Quality  

DO, BOD5, COD, TSS, Nitrate, 
phosphate, salinity, faecal 
coliform, and other parameters 
as may be applicable. 

Three locations in 
canals adjacent to 
subproject sites 

Quarterly at 
each site for 
10 years 

National 
Standard for 
Inland Surface 
water 

Contractor through 
a nationally 
recognized 
laboratory 

PMU, Kochi 
PIU, LISU 

Note: The duration of the subproject is ten (10) years. The subproject comprises the functions of asset management, design and construction, and operations and 
maintenance. There is a temporal overlap between these functions and hence construction and operation activities will happen parallelly. Hence, environmental 
quality monitoring is not proposed separately for construction and operation phases. 
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D. Capacity  Development  Training  

325. The PMU safeguards officers (environmental and social) with support from Environmental 
Safeguards Expert of LISU and Resettlement and Social Safeguard Expert of LISU will be 
responsible for training Kochi PIU safeguards officers (environmental and social) and contractors. 
Training modules will need to cover safeguards awareness and management in accordance with 
both ADB and government requirements as specified below: 
 

(i) Environmental Safeguards 
(a) Sensitization on ADBôs safeguard policy on environment;  
(b) Introduction to environment and environmental considerations in water 

supply projects;  
(c) Review of IEEs and integration into the project detailed design; 
(d) Community and occupational health and safety considerations; 
(e) Consultation and participation requirements; 
(f) Project GRM and ADBôs Accountability Mechanism;  
(g) improved coordination among project stakeholders; and  
(h) Monitoring and reporting system. The contractors will be required to 

conduct environmental awareness and orientation of workers prior to 
deployment to work sites. 

(ii) Social Safeguards 
(a) Sensitization on ADBôs policies on Involuntary Resettlement and 

Indigenous People;  
(b) Introduction to social safeguards assessment and document requirements;  
(c) Consultation and participations requirements; 
(d) Project GRM and ADBôs Accountability Mechanism; and 
(e) Monitoring and reporting system.  

 
326. The proposed training program along with the frequency of sessions is presented in Table 
45. 
 

Table 45: Training Program for Environmental Management  

Items Pre-construction Construction 

Training 
Title  

Orientation workshop Orientation program/ workshop 
for contractors and supervisory 
staff 

Experiences and 
best practices 
sharing 

Purpose  To make the participants aware of 
the environmental safeguard 
requirements of ADB and 
Government of India and how the 
project will meet these 
requirements  

To build the capacity of the 
staff for effective 
implementation of the designed 
EMPs aimed at meeting the 
environmental safeguard 
compliance of ADB and 
Government of India 

To share the 
experiences and 
best practices 
aimed at learning 
lessons and 
improving 
implementation of 
EMP 

Contents  Module 1: Orientation  
ADB Safeguards Policy 
Statement 
Government of India 
Environmental Laws and 
Regulations 
 

Roles and responsibilities of 
officials/contractors/consultants 
towards protection of the 
environment 
Environmental issues during 
construction 
Implementation of EMP 

Experiences on 
EMP 
implementation ï 
issues and 
challenges 
Best practices 
followed  
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Items Pre-construction Construction 

Module 2: Environmental 
Assessment Process 
ADB environmental process, 
identification of impacts and 
mitigation measures, formulation 
of an environmental management 
plan (EMP), implementation, and 
monitoring requirements 
Review of environmental 
assessment report to comply with 
ADB requirements  
Incorporation of EMP into the 
project design and contracts 

Monitoring of EMP 
implementation 
Reporting requirements 
 

Duration  1 day  1 day  1 day on a regular 
period to be 
determined by 
PMU and LISU 

Participants PMU and PIU staff (technical and 
environmental) involved in the 
project implementation 

PMU, PIU, Contractors PMU, PIU, 
Contractors 

 
E. EMP Implementation and Mo nitoring Cost (Indicative)  

1. Environmental Management Cost to be Borne by KWA  

327. Environmental Management to be borne by KWA includes the cost of training to be 
imparted to staff of KWA and the Contractor. An amount of Rs. 1,000,000 has been considered 
for communication workshops for the project, which includes environmental training for PIU and 
PMU staff and the staff of the Contractor. This cost is covered under the cost for Loan 
Implementation Support Unit (LISU). 
 

2. Environmental Management Cost to be Borne by the Contractor as Part of 
Good Engineering Practices  

328. There are many health, safety and environment related requirements to be implemented 
by the Contractor at work sites, construction camps, labour camps, quarries, borrow areas etc. 
as part of the Contractorôs obligation to fulfil the General Conditions and Particular Conditions of 
the Contract. These requirements can be considered as good engineering practices. 
 
329. Clause 4.8 of General Conditions of the Contract (as modified under clause 4.8 of Part B 
of Particular Conditions of the Contract) specifies that ñthe Contractor shall: (a) comply with all 
applicable safety regulations, (b) take care for the safety of all persons entitled to be on the Site, 
(c) use reasonable efforts to keep the Site and Works clear of unnecessary obstruction so as to 
avoid danger to these persons, (d) provide fencing, lighting, guarding and watching of the Works 
until the issue of the Performance Certificate; and (e) provide any Temporary Works (including 
roadways, footways, guards and fences) which may be necessary, because of the execution of 
the Works, for the use and protection of the public and of owners and occupiers of adjacent land.ò 
 
330. Clause 4.18 of General Conditions of the Contract specifies that ñthe Contractor shall take 
all reasonable steps to protect the environment (both on and off the Site) and to limit damage and 
nuisance to people and property resulting from pollution, noise and other results of his operations. 
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The Contractor shall ensure that emissions, surface discharges and effluent from the Contractorôs 
activities shall not exceed the values stated in the Specification or prescribed by applicable Laws.ò 
The pollution control measures will include water sprinkling for dust suppression, providing 
temporary noise barriers near sensitive receptors etc. 
 
331. Clause 6.4 of General Conditions of the Contract specifies that ñthe Contractor shall 
comply with all the relevant labour Laws applicable to the Contractorôs Personnel, including Laws 
relating to their employment, health, safety, welfare, immigration and emigration, and shall allow 
them all their legal rights. The Contractor shall require his employees to obey all applicable Laws, 
including those concerning safety at work.ò Clause 6.6 of General Conditions of the Contract 
specifies that ñexcept as otherwise stated in the Specification, the Contractor shall provide and 
maintain all necessary accommodation and welfare facilities for the Contractorôs Personnel.ò 
Clause 6.6 of Part B of Particular Conditions of the Contract adds that ñthe labour camp should 
be constructed following the standards outlined in the IFC/EBRD Accommodation Guidance Note, 
including hygienic facilities with proper ablution facilities, waste management. No camp facilities 
should be located within areas considered at risk of flooding or natural hazards.ò 
 
332. Clause 6.7 of General Conditions of the Contract (as modified under clause 6.7 of Part B 
of Particular Conditions of the Contract) specifies that ñthe Contractor shall at all times take all 
reasonable precautions to maintain the health and safety of the Contractorôs Personnel. In 
collaboration with local health authorities, the Contractor shall ensure that medical staff, first aid 
facilities, sick bay and ambulance service are available at all times at the Site and at any 
accommodation for Contractorôs and Employerôs Personnel, and that suitable arrangements are 
made for all necessary welfare and hygiene requirements and for the prevention of epidemics. 
The Contractor shall appoint an Accident Prevention Officer at the Site, responsible for 
maintaining safety and protection against accidents. This person shall be qualified for this 
responsibility, and shall have the authority to issue instructions and take protective measures to 
prevent accidents. Throughout the execution and operation of the Works, the Contractor shall 
provide whatever is required by this person to exercise this responsibility and authority.ò Section 
6 (Employerôs Requirements) of the bid document specifies that the Contractor should have a 
Work Health and Safety Officer throughout the contract period (10 years). This person shall be 
designated as the Accident Prevention Officer and to exercise his/her responsibility, the 
Contractor shall provide one standby emergency vehicle for the Work Health and Safety Officer 
throughout the contract period (10 years) for maintaining safety and protection against accidents 
including traffic control and EMP safeguard compliances. 
 
333. Clause 6.7 of Part A of Particular Conditions of the Contract specifies that ñthe Contractor 
shall provide at cost all labour and materials related to implementation of the two final WHSPs 
and all other community and occupation health and safety measures specified in the EMP 
throughout the construction activities. These include construction/installation and maintenance of 
site safety, hard barricading, flexible green net, signboards, temporary day/light traffic diversions, 
etc. in accordance with specifications; and provision of appropriate Personal Protective 
Equipment (PPEs) to all the labourers working at the construction sites. The Contractor shall bear 
all the costs, including costs of PPEs, to ensure that such measures, requirements and actions 
are carried out.ò 
 
334. It is evident that the Contractor is bound to implement health, safety and environment 
related requirements at work sites and construction camps and provide facilities at labour camps 
as per the contract clauses and prevailing labour laws of India. Costs for these measures will not 
be calculated separately as these are the measures to be implemented by the Contractor as good 
engineering practices under the contract obligations. The Contractor has to keep in mind these 
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requirements while bidding for the project. 
 

3. Environmental Management Cost to be Included in the Contract Cost  

335. This includes the cost for project-specific environmental mitigation and enhancement 
measures to be implemented by the Contractor like implementing Asbestos Management Plan, 
implementing Health and Safety Covid-19 Plan, and conducting environmental quality monitoring. 
These items will be included in the Contract BOQ (Bill no. 2 ï General Overheads) and the 
Contractor has to quote his cost for these items. 
 
336. It is to be noted that this is a special kind of contract. The duration of the project is ten (10) 
years. The project comprises the functions of asset management, design and construction, and 
operations and maintenance. There is a temporal overlap between these functions and hence 
construction and operation activities will happen parallelly. Hence, environmental management 
cost for construction and operation stages are not calculated separately. It is assumed that the 
Contractor will be carrying out works involving ACM during the first eight years of the contract 
period. This includes operations and maintenance of AC pipelines and renewal of AC pipelines. 
Works will be carried out at maximum 12 sites at a time. Minimum four workers of the Contractor 
will be specially trained for handling ACM.  
 
337. Table 46 provides the details of Environmental Management cost for the subproject. 
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Table 46: Environmental Management Cost for the Subproject  

(The following items need to be incorporated in the BOQ (Bill No. 2) of this subproject): 

Sl. No. Activities or Items Unit of 
Measure 

No. of 
Units 

Unit Cost 
(INR) 

Total Cost 
(INR) 

1. Implementing Work Health and Safety Plans and Pollution Control Measures 

1.1. The Contractor shall: a) comply with all applicable safety regulations, (b) take care 
for the safety of all persons entitled to be on the site, (c) keep the site and works 
clear of unnecessary obstruction so as to avoid danger to these persons, (d) 
provide fencing, lighting, guarding and watching of the works until the issue of the 
performance certificate; and (e) provide any temporary works (including roadways, 
footways, guards and fences) which may be necessary, because of the execution 
of the works, for the use and protection of the public and of owners and occupiers 
of adjacent land 

Cost covered under good 
engineering practices 

0 

1.2. The Contractor shall take all reasonable steps to protect the environment (both on 
and off the site) and to limit damage and nuisance to people and property resulting 
from pollution, noise and other results of his operations. The Contractor shall 
ensure that emissions, surface discharges and effluent from the Contractorôs 
activities shall not exceed the values stated in the Specification or prescribed by 
applicable Laws. The pollution control measures will include water sprinkling for 
dust suppression, providing temporary noise barriers near sensitive receptors etc. 

Cost covered under good 
engineering practices 

0 

1.3. The Contractor shall comply with all the relevant labour Laws applicable to the 
Contractorôs Personnel, including Laws relating to their employment, health, 
safety, welfare, immigration and emigration, and shall allow them all their legal 
rights. The Contractor shall require his employees to obey all applicable Laws, 
including those concerning safety at work. 

Cost covered under good 
engineering practices 

0 

1.4. The Contractor shall provide and maintain all necessary accommodation and 
welfare facilities for the Contractorôs Personnel. The labour camp should be 
constructed following the standards outlined in the IFC/EBRD Accommodation 
Guidance Note, including hygienic facilities with proper ablution facilities and 
waste management.  

Cost covered under good 
engineering practices 

0 

1.5. The Contractor shall at all times take all reasonable precautions to maintain the 
health and safety of the Contractorôs Personnel. In collaboration with local health 
authorities, the Contractor shall ensure that medical staff, first aid facilities, sick 
bay and ambulance service are available at all times at the site and at any 
accommodation for Contractorôs and Employerôs Personnel, and that suitable 
arrangements are made for all necessary welfare and hygiene requirements and 
for the prevention of epidemics. The Contractor shall appoint an accident 
prevention officer at the Site, responsible for maintaining safety and protection 
against accidents. Contractorôs Work Health and Safety Officer shall be 

Cost covered under good 
engineering practices 

0 
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Sl. No. Activities or Items Unit of 
Measure 

No. of 
Units 

Unit Cost 
(INR) 

Total Cost 
(INR) 

designated as the Accident Prevention Officer and to exercise his/her 
responsibility, the Contractor shall provide one standby emergency vehicle for the 
Work Health and Safety Officer throughout the contract period (10 years) for 
maintaining safety and protection against accidents including traffic control and 
EMP safeguard compliances. 

1.6. The Contractor shall provide at cost all labour and materials related to 
implementation of the two Work Health and Safety Plans (Construction WHSP and 
Operation WHSP) and all other community and occupation health and safety 
measures specified in the EMP throughout the construction activities. These 
include construction/installation and maintenance of site safety, hard barricading, 
flexible green net, signboards, temporary day/light traffic diversions, etc. in 
accordance with specifications; and provision of appropriate Personal Protective 
Equipment (PPEs) to all the labourers working at the construction sites. The 
Contractor shall bear all the costs, including costs of PPEs, to ensure that such 
measures, requirements and actions are carried out. 

Cost covered under good 
engineering practices 

0 

2. Implementing Asbestos Management Plan 

2.1. Setting up of an isolated storage room for damaged ACM prior to disposal at 
TSDF. 

No. 1 250000 250000 

2.2. One Asbestos warning sign board and one no-entry sign board near each work 
site handling Asbestos Containing Materials (ACM) and one sign board near ACM 
storage room, renewed annually during the first eight years of the Contract period. 

No. 200 1000 200000 

2.3. Health and Safety training for 60 workers of the Contractor including briefing of 
emergency response plan for ACM, conducted annually during the first eight years 
of the Contract period. 

No. 480 1000 480000 

2.4. Special training on safe handling of ACM for selected 4 workers of the Contractor, 
conducted annually during the first eight years of the Contract period. 

No. 32 1000 32000 

2.5. Special personal protective equipment (PPE) for selected workers handling ACM. 
These include hard helmet, double strapped mask, safety tapes, boots (non-
laced), gloves, safety suits, goggles and ear plug of good quality. All the PPE 
should be silicon based and suitable for Asbestos protection. There should be 
minimum 4 sets of PPEs and renewed semi-annually during the first eight years of 
the Contract period. 

No. 64 6000 384000 

2.6. Health check-up of selected 4 workers handling ACM for generating their pre-
history medical records. Check-up should include all requisite medical tests. This 
should be conducted annually for continuing workers / new workers during the first 
eight years of the Contract period. 

No. 32 3000 96000 
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Sl. No. Activities or Items Unit of 
Measure 

No. of 
Units 

Unit Cost 
(INR) 

Total Cost 
(INR) 

2.7. Semi-annual air quality sampling & analysis for Asbestos fibre count at two 
locations, as specified in the Asbestos Management Plan, during the first eight 
years of the Contract period. 

Sample 32 13000 416000 

2.8. One-time membership fee at Kochi Treatment, Storage and Disposal Facility 
(TSDF) for disposal of ACM waste. 

LS   50000 

2.9. Fee for one-time testing of ACM waste at the TSDF. LS   7670 

2.10. Fee for disposal of ACM waste at the TSDF. Metric 
Ton 

6 2256 13536 

 Sub Total (A) 1929206 

3. Implementing Health and Safety COVID-19 Plan (HSC-19 Plan) 

3.1. Handheld non-contact Infrared Thermometer for temperature screening of all 
persons at the camp site and worksites. 

No. 13 2000 26000 

3.2. Contactless attendance system (face detection / RFID card) at the campsite. No. 1 15000 15000 

3.3. Liquid soap dispenser & hand washing arrangement at camp site and work sites. No. 13 5000 65000 

3.4. Contactless, sensor-based/ pedal operated sanitizer dispenser at camp site. No. 1 2300 2300 

3.5. Additional rest areas and dining spaces at camp site. L.S.   500000 

3.6. Tie-up with nearest hospital for Ambulance equipped with all necessary items like 
oxygen cylinder, nose masks, first aid kits, aprons, disinfectant solutions etc. 

Cost covered under good 
engineering practices 

0 

3.7. First aid kits with hand sanitizers and hand wash liquids in all the vehicles of the 
Contractor, replaced semi-annually during the entire contract period of 10 years 

No. 280 1100 308000 

3.8. Covid-19 protocols issued by state government and district authority should be 
adhered and all the staff should be compulsorily made aware of that. 

No additional cost required 0 

3.9. Job protection of workers during crisis period of COVID-19 pandemic needs to be 
ensured. 

No additional cost required 0 

 Sub Total (B) 916300 

4. Environmental Quality Monitoring 

4.1. Air Quality     

4.1.1. Monitoring of Air Quality at the construction camp. (One location, once before 
starting construction and then quarterly for 10 years) 

Sample 41 2800 114800 

4.1.2. Monitoring of Air Quality at Critical Locations (Three locations, once before 
starting construction and then quarterly for 10 years) 

Sample 123 2800 344400 

4.2. Noise Levels 
 

   

4.2.1. Monitoring of Noise Level at the construction camp (One location, once before 
starting construction and then quarterly for 10 years) 

Sample 41 1200 49200 

4.2.2. Monitoring of Noise Levels at Critical Locations (Three locations, once before 
starting construction and then quarterly for 10 years) 

Sample 123 1200 147600 

4.3. Water Quality 
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Sl. No. Activities or Items Unit of 
Measure 

No. of 
Units 

Unit Cost 
(INR) 

Total Cost 
(INR) 

4.3.1. Monitoring of Canal Water Quality at working zones (Three locations, once before 
starting construction and then quarterly for 10 years) 

Sample 123 5500 676500 

 Sub Total (C) 1332500 

Total Cost (A+B+C) 4178006 
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VIII. MONITORING AND REPORTING 

338. PMU will monitor the progress of EMP implementation in the different subproject sites. 
The PMU and Kochi PIU will undertake site inspections and document review to verify compliance 
with the EMP and progress toward the final outcome. The contractor will conduct day to day 
implementation of the SEMP. 
 
339. The contractor will submit monthly reports to Kochi PIU. The monthly reports will include 
compilation of copies of monitoring sheets accomplished and duly signed by the Contractorôs 
Environmental and Social Management Officer and Work Health and Safety Officer on a daily 
basis. A sample daily monitoring sheet which can be used by the contractors is in Appendix 16. 
This monitoring sheet is indicative which can be further enhanced depending on the actual 
situations at subproject construction sites. 
 
340. Kochi PIU will submit monthly environmental monitoring reports to PMU, which will include 
summary of monitoring activities of the contractor and results of any independent monitoring or 
inspection activities by Kochi PIU. In the conduct of these independent inspection activities, Kochi 
PIU will be supported by LISU. A sample inspection checklist is in Appendix 17. This checklist is 
indicative which can be further enhanced depending on the actual situations at subproject 
construction sites.  
 
341. PMU shall consolidate monthly reports from various PIUs under KUWSIP, including Kochi 
PIU and results of its independent monitoring or inspection activities. PMU shall accomplish semi-
annual environmental monitoring report (SEMRs), which shall be submitted to ADB for review and 
disclosure on ADB website. Submission of SEMR will continue until ADB issues a project 
completion report. The template for the SEMR is attached as Appendix 18. 
 
342. ADB will carry out the following monitoring actions to supervise the project implementation: 
 

(i) On a need basis, conduct site visits for subproject with potential adverse 
environmental or social impact; 

(ii) Conduct supervision missions with detailed review by ADBôs environment/social 
safeguard specialists and/or officers and/or consultants for subprojects with 
adverse environmental and social impacts; 

(iii) Review the SEMRs submitted by PMU to ensure that adverse impacts and risks 
are mitigated as planned in the EMP; 

(iv) Work with KWA to rectify to the extent possible any failures to comply with its 
environmental safeguard commitments, as covenanted in the loan agreement and 
elaborated in all environmental safeguard documents; and formulate and 
implement a corrective action plan to re-establish compliance as appropriate; and 

(v) Prepare a project completion report that assesses whether the objective and 
desired outcomes of the safeguard plans have been achieved, taking into account 
the baseline conditions and the results of monitoring. 

 
343. ADBôs monitoring and supervision activities are carried out on an on-going basis until a 
project completion report is issued. ADB issues a PCR within 1-2 years after the project is 
physically completed and in operation. 
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IX. CONCLUSION AND RECOMMENDATIONS  

344. The process described in this document has assessed the environmental impacts of all 
elements of the Kochi water supply subproject for rehabilitation, replacement and upgrading water 
supply distribution system. All potential impacts were identified in relation to pre-construction, 
construction, and operation phases. Planning principles and design considerations have been 
reviewed and incorporated into the site planning and design process wherever possible; thus, 
environmental impacts as being due to the project design or location were not significant. The 
subproject is not listed under the schedule of EIA Notification, 2006 of Government of India and 
therefore no EIA or environmental clearance is required.  
 
345. Subproject components are located in the coastal city of Kochi in the state of Kerala in 
south of India. Kochi municipal area has three major land areas separated by the Vembanad 
Lake, an estuary: Kochi, Willingdon Island and Ernakulam. Much of Kochi lies at sea level, with a 
coastline of 48 km, and has a rich network of backwaters, which have been declared as National 
Waterways. Major land use is built-up, followed by waterbodies. The vegetation cover and 
associated fauna within the project area are very sparse and highly fragmented. There are many 
mangrove patches along the banks of Vembanad estuary and connected canals with tidal 
influence. There are two ecologically sensitive areas: Mangalavanam Bird Sanctuary and 
Vembanad Lake, a part of Vembanad-Kol Wetland Ramsar Site. Kochi has a very prominent place 
in history.  The Jews, Syrians, Arabs, Chinese, Dutch, British and Portuguese seafarers followed 
the sea route to the Kingdom of Kochi and left their impressions in the town. There are two 
protected monuments of national importance (Mattanchery Palace and St. Francis Church), and 
six of local/regional importance. Since works are located mostly along the public roads, and select 
project sites within urban area, no notable impact envisaged. Heritage impact assessment study 
was conducted, and measures are included in the EMP. No notable impacts envisaged on 
wetland or bird sanctuary. Necessary permissions will be obtained for works close to heritage 
areas, and in coastal regulation zone areas. 
 
17. Due to nature and location of works, potential impacts during construction are considered 
significant but temporary and are common impacts of construction in urban areas. Construction 
impacts arise mainly from the disturbance of residents, businesses and traffic due to construction 
work; safety risk to workers, public and nearby buildings due to deep trench excavations in the 
road; access impediment to houses and business, disposal of large quantities of construction 
waste etc.  Since most of the existing water supply pipeline in Kochi City are made of old asbestos 
cement pipes, and subproject involves replacement of existing asbestos cement pipelines, an 
Asbestos Management Plan has been prepared as part of IEE. It recommends safe handling, 
storage and disposal procedures for asbestos containing materials with health and safety 
measures for workers and public and monitoring and analysis for asbestos. 
 
346. The project will benefit the general public by contributing to the long-term improvement of 
water supply system and improved quality of life and environment in Kochi. Based on the above 
findings, the classification of the subproject as Category B per ADB SPS, 2009 is confirmed, and 
no further special study or detailed EIA needs to be undertaken.  
 
347. Recommendations. This IEE has been prepared based on preliminary designs of the 
subproject. Therefore, the PMU shall update this draft IEE based on final detailed design and 
submit to ADB for clearance and disclosure. The cleared updated IEE shall be treated as the final 
IEE. No works can commence until (i) the final IEE cleared by ADB is provided to the Contractor, 
and (ii) the SEMP prepared by the Contractor is approved by Kochi PIU. If circumstances would 
require, the IEE will be further updated for ADBôs review during the implementation period. In the 
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event of unanticipated impact and/or any design change and/or non-compliance during subproject 
implementation period, the IEE shall be updated to include (i) assessment of the unanticipated 
impact and corresponding mitigation measures; and/or (ii) information on the design change and 
assessment of associated environmental impacts, if any; and/or (iii) corrective actions, associated 
cost and schedule; respectively. Other recommendations are as follows: 
 

(i) Obtain all statutory clearances (CRZ, ASI etc.) at the earliest time possible and 
ensure conditions/provisions are incorporated in the detailed design; 

(ii) Include this IEE in bid and contract documents; 
(iii) Update/revise this IEE based on detailed design and/or if there are unanticipated 

impacts, change in scope, alignment, or location; 
(iv) Conduct safeguards induction to the contractor after award of contract; 
(v) Ensure contractor appointed qualified environment, health and safety (EHS) 

officers prior to start of works; 
(vi) Implement asbestos management plan and heritage management measures 

during the construction phase; 
(vii) Timely disclosure of information and establishment of GRM; 
(viii) Involvement of contractors, including subcontractors, in first level GRM; 
(ix) Strictly supervise EMP implementation; 
(x) Continuous consultations with stakeholders; and 
(xi) Documentation and reporting on a regular basis as indicated in the IEE. 
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Appendix 1: Rapid Environmental Assessment Checklist  
 
Rapid Environmental Assessment (REA) Checklist   
 

Instructions: 
 
Ç This checklist is to be prepared to support the environmental classification of a project. It is to be 

attached to the environmental categorization form that is to be prepared and submitted to the Chief 
Compliance Officer of the Regional and Sustainable Development Department. 

 
Ç This checklist is to be completed with the assistance of an Environment Specialist in a Regional 

Department. 
 
Ç This checklist focuses on environmental issues and concerns. To ensure that social dimensions 

are adequately considered, refer also to ADB checklists and handbooks on (i) involuntary 
resettlement, (ii) indigenous peoples planning, (iii) poverty reduction, (iv) participation, and (v) 
gender and development. 

 
Ç Answer the questions assuming the ñwithout mitigationò case. The purpose is to identify potential 
impacts. Use the ñremarksò section to discuss any anticipated mitigation measures. 

 

 
Country/Project Title:   
 
 
 
Sector Division:     

   

SCREENING QUESTIONS Yes No REMARKS 

A. Project Siting 
 
Is the project areaé 

  
 

Á Densely populated? 
X Ä 

The project area is Kochi Municipal Corporation. 
It is densely populated. 

Á Heavy with development activities? 
X Ä 

The Kochi Municipal Corporation area is heavy 
with development activities. 

Á Adjacent to or within any 
environmentally sensitive areas?   

 

¶ Cultural heritage site  
 

X Ä 

There are two ASI protected monuments, six 
State protected monuments and several other 
archaeologically important structures within the 
Subproject area. Subproject pipelines are 
passing through the roads adjacent to these 
monuments. 

¶ Protected Area 
 

X Ä 

Mangalavanam Bird Sanctuary is located within 
Kochi Municipal Corporation area. Subproject 
pipelines are passing through the roads which 
are the boundaries of the draft eco sensitive 
zone of the sanctuary. 

WATER SUPPLY  

IND: Kerala Urban Water Services Improvement Project 
(Package: Water Supply System Operations and Maintenance and System 
Upgrades in Kochi) 

Urban Development / SAUW 
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SCREENING QUESTIONS Yes No REMARKS 

¶ Wetland 
 

X Ä 

There are several waterbodies scattered in Kochi 
Municipal Corporation area, which are wetlands 
connected with Vembanad lake. The subproject 
pipelines are not passing through any wetland 
and no subproject infrastructure is located in 
wetland. 

¶ Mangrove 
 

X Ä 

There are several mangrove areas scattered in 
Kochi Municipal Corporation area. The 
subproject pipelines are not passing through any 
mangrove area and no subproject infrastructure 
is located in mangrove area. 

¶ Estuarine 
 

X Ä 
The Vembanad lake scattered in Kochi Municipal 
Corporation area is an estuary. 

¶ Buffer zone of protected area 
 

X Ä 

Draft Eco Sensitive Zone (ESZ) has been 
notified for Mangalavanam Bird Sanctuary 
located in Kochi Municipal Corporation. Some of 
the roads through which subproject pipelines are 
passing through may fall under the ESZ. 

¶ Special area for protecting 
biodiversity 

 
X Ä 

The Vembanad-Kol Wetland is a Ramsar site for 
protecting biodiversity. It is scattered in Kochi 
Municipal Corporation. But the subproject 
pipelines are not passing through any wetland 
and no subproject infrastructure is located in 
wetland. 

¶ Bay 
 

Ä X 
There is no bay located near the subproject area.  

B. Potential Environmental Impacts 
 
Will the Project causeé 

  
 

Á Pollution of raw water supply from 
upstream wastewater discharge from 
communities, industries, agriculture, 
and soil erosion runoff? 

Ä X 

There is no discharge of wastewater from Kochi 
Municipal Corporation to any raw water source 
for water supply. Wastewater discharge from 
Kochi Municipal Corporation flows in to 
Vembanad estuary which opens to Arabian Sea 
at Kochi. 

Á Impairment of historical/cultural 
monuments/areas and loss/damage 
to these sites? 

Ä X 

No impairment or damage is anticipated for 
historical/cultural monuments because 
subproject pipelines are passing through the 
roads outside the monument compounds. A 
heritage impact assessment report has been 
prepared for the subproject to address any 
possible impacts.  

Á Hazard of land subsidence caused 
by excessive ground water 
pumping? 

Ä X 
No groundwater pumping is involved in this 
subproject. 

Á Social conflicts arising from 
displacement of communities? 

Ä X 
No displacement of communities is required for 
this subproject. 

Á Conflicts in abstraction of raw water 
for water supply with other beneficial 
water uses for surface and ground 
waters? 

Ä X 

Abstraction of raw water is not involved in this 
subproject. This Subproject is for rehabilitation 
and maintenance of distribution system only. 

Á Unsatisfactory raw water supply 
(e.g., excessive pathogens or 
mineral constituents)? 

Ä X 
Abstraction of raw water is not involved in this 
subproject. This Subproject is for rehabilitation 
and maintenance of distribution system only. 
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SCREENING QUESTIONS Yes No REMARKS 

Á Delivery of unsafe water to 
distribution system?  Ä X 

Water treatment is not involved in this 
subproject. This Subproject is for rehabilitation 
and maintenance of distribution system only. 

Á Inadequate protection of intake 
works or wells, leading to pollution of 
water supply?  

Ä X 
Abstraction of raw water is not involved in this 
subproject. This Subproject is for rehabilitation 
and maintenance of distribution system only. 

Á Over pumping of ground water, 
leading to salinization and ground 
subsidence?  

Ä X 
No groundwater pumping is involved in this 
subproject. 

Á Excessive algal growth in storage 
reservoir?  

Ä X 
All the storage reservoirs are covered and hence 
there is no chance of excessive algal growth. 

Á Increase in production of sewage 
beyond capabilities of community 
facilities? 

Ä X 
Increase in water supply is not envisaged in this 
subproject and hence increase in production of 
sewage is not expected. 

Á Inadequate disposal of sludge from 
water treatment plants? 

Ä X 
Water treatment is not involved in this 
subproject. 

Á Inadequate buffer zone around 
pumping and treatment plants to 
alleviate noise and other possible 
nuisances and protect facilities? 

Ä X 

Water treatment is not involved in this 
subproject. All the booster pumps in the 
distribution system are placed inside buildings 
protected by compound walls with sufficient 
buffer zone around the buildings.  

Á Impairments associated with 
transmission lines and access 
roads? 

X Ä 
Transmission lines will be renewed as part of the 
subproject. It will lead to temporary impairment of 
transmission lines and access roads. 

Á Health hazards arising from 
inadequate design of facilities for 
receiving, storing, and handling of 
chlorine and other hazardous 
chemicals. 

X Ä 

Even though water treatment is not involved in 
this subproject, chlorine will be used for booster 
chlorination at booster pump stations. Contractor 
will take adequate safeguards for handling 
chlorine to avoid health hazards. 

Á Health and safety hazards to 
workers from the management of 
chlorine used for disinfection and 
other contaminants? 

X Ä 

There are chances of chlorine leakage from 
booster pump stations using chlorine. Standard 
operating procedures for handling chlorine will be 
included in the O&M manual to be prepared by 
the Contractor. 

Á Dislocation or involuntary 
resettlement of people  

Ä X 
No dislocation or involuntary resettlement of 
people are anticipated in this subproject. 

Á Social conflicts between construction 
workers from other areas and 
community workers? 

Ä X 

No social conflicts are anticipated because there 
are not enough manual workers available in 
Kerala and already migrant workers are doing 
such works. 

Á Noise and dust from construction 
activities? 

X Ä 

There is a chance of increased noise level and 
dust during excavation for pipe laying works. 
Contractor will take adequate measures as 
suggested in the EMP to reduce and to mitigate 
the impacts. 

Á Increased road traffic due to 
interference of construction 
activities? 

X Ä 

There is a chance of traffic congestion and 
diversion of traffic through alternate routes during 
excavation for laying pipes. This will increase 
traffic in alternate routes. 

Á Continuing soil erosion/silt runoff 
from construction operations? 

Ä X 

Soil erosion / silt runoff from construction sites 
will be negligible because the backfilled soil will 
be compacted and covered with aggregates 
immediately after laying the pipe. 
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SCREENING QUESTIONS Yes No REMARKS 

Á Delivery of unsafe water due to poor 
O&M treatment processes 
(especially mud accumulations in 
filters) and inadequate chlorination 
due to lack of adequate monitoring 
of chlorine residuals in distribution 
systems? 

X Ä 

There is a chance of delivery of unsafe water 
due to leakage of pipes which are passing under 
drains. The design will take care of such lines by 
removing them from drains. Chances of 
inadequate chlorination will be handled by 
frequent testing and following standard operating 
procedures.  

Á Delivery of water to distribution 
system, which is corrosive due to 
inadequate attention to feeding of 
corrective chemicals? 

X Ä 

There is a chance of releasing excessive 
chlorine to water. This will be avoided by 
following standard operating procedures. 

Á Accidental leakage of chlorine gas? 

X Ä 

There is a chance of accidental leakage of 
chlorine gas from booster pump stations. This 
will be avoided by following standard operating 
procedures. 

Á Excessive abstraction of water 
affecting downstream water users? 

Ä X 
This subproject does not involve abstraction of 
water. It is only for distribution. 

Á Competing uses of water? 
Ä X 

This subproject does not involve abstraction of 
water. It is only for distribution. 

Á Increased sewage flow due to 
increased water supply Ä X 

Increase in water supply is not envisaged in this 
subproject and hence increase in production of 
sewage is not expected. 

Á Increased volume of sullage 
(wastewater from cooking and 
washing) and sludge from 
wastewater treatment plant 

Ä X 

Increase in water supply is not envisaged in this 
subproject and hence increase in sullage and 
sludge from wastewater treatment plant is not 
expected.  

Á Large population influx during project 
construction and operation that 
causes increased burden on social 
infrastructure and services (such as 
water supply and sanitation 
systems)? 

Ä X 

Large number of workers are not required for this 
subproject and hence increased burden on social 
infrastructure and services is not expected.  

Á Social conflicts if workers from other 
regions or countries are hired? 

Ä X 

No social conflicts are anticipated because there 
are not enough manual workers available in 
Kerala and already migrant workers are doing 
such works. 

Á Risks to community health and 
safety due to the transport, storage, 
and use and/or disposal of materials 
such as explosives, fuel and other 
chemicals during operation and 
construction? 

X Ä 

Explosives are not required for this subproject. 
Fuel will be stored only in limited quantity in the 
construction camp with adequate safety 
measures. Excavation of Asbestos containing 
materials is a risk to community health, which will 
be managed according to the Asbestos 
Management Plan for the subproject. 

Á Community safety risks due to both 
accidental and natural hazards, 
especially where the structural 
elements or components of the 
project are accessible to members of 
the affected community or where 
their failure could result in injury to 
the community throughout project 
construction, operation and 
decommissioning? 

X Ä 

Chances of accidents due structural elements 
are not expected since no new structures are 
proposed in this subproject. But there are 
chances of accidents for community due to 
excavation work for laying pipes. Contractor will 
take adequate precautions such as hard 
barricades, sign boards and caution tapes to 
secure the trenches and to warn the community.  

  



Appendix 1 173 

 

A Checklist for Preliminary Climate Risk Screening  

Country/Project Title : IND: Kerala Urban Water Services Improvement Project 
  (Package: Water Supply System Operations and Maintenance 

and System Upgrades in Kochi) 
Sector : Urban Development 
Subsector : Water Supply 
Division/ Department: : SAUW / SARD 

 

Screening Questions Score Remarks39 

Location 
and Design 
of project 

Is siting and/or routing of the project 
(or its components) likely to be 
affected by climate conditions 
including extreme weather-related 
events such as floods, droughts, 
storms, landslides?  

1 Some project sites may 
experience flooding during 
heavy rains. However, no 
significant effect on siting or 
routing, adequate measures  
will be included in designs.   

Would the project design (e.g., the 
clearance for bridges) need to 
consider any hydro-meteorological 
parameters (e.g., sea-level, peak 
river flow, reliable water level, peak 
wind speed etc.)?   

1 Valve chambers may need 
protection from flooding in 
flood prone areas of the city. 

Materials 
and 
Maintenance 

Would weather, current and likely 
future climate conditions (e.g., 
prevailing humidity level, temperature 
contrast between hot summer days 
and cold winter days, exposure to 
wind and humidity hydro-
meteorological parameters likely 
affect the selection of project inputs 
over the life of project outputs (e.g., 
construction material)? 

0 Climatic conditions will not 
affect the water supply 
distribution system. 

Would weather, current and likely 
future climate conditions, and related 
extreme events likely affect the 
maintenance (scheduling and cost) of 
project output(s)? 

0 Climatic conditions will not 
affect the maintenance of 
water supply distribution 
system. 

Performance 
of project 
outputs 

Would weather/climate conditions, 
and related extreme events likely 
affect the performance (e.g., annual 
power production) of project output(s) 
(e.g., hydro-power generation 
facilities) throughout their design life 
time?  

0 Climatic conditions will not 
affect the performance of 
water supply distribution 
system. 

 

 

 
39 If Possible, Provide Details on The Sensitivity Of Project Components To Climate Conditions, Such As How Climate Parameters 

Are Considered In Design Standards For Infrastructure Components, How Changes In Key Climate Parameters And Sea Level 
Might Affect The Siting/Routing Of Project, The Selection Of Construction Material And/Or Scheduling, Performances And/Or 
The Maintenance Cost/Scheduling Of Project Outputs.   
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Options for answers and corresponding score are provided below: 

Response Score 

Not Likely 0 

Likely 1 

Very Likely 2 

Responses when added that provide a score of 0 will be considered low risk project. If adding all 
responses will result to a score of 1 - 4 and that no score of 2 was given to any single response, 
the project will be assigned a medium risk category. A total score of 5 or more (which include 
providing a score of 1 in all responses) or a 2 in any single response, will be categorized as high-
risk project.  

Result of Initial Screening (Low, Medium, High): Medium 

Other Comments:  

Prepared by: xxxxxxxx 
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Appendix 2: Salient Features of Major Labo ur Laws Applicable to Establishments 
Engaged in Construction Works  

(i) Workmen Compensation Act, 1923 - The Act provides for compensation in case of injury by 
accident arising out of and during the course of employment. 

(ii) Payment of Gratuity Act, 1972 - Gratuity is payable to an employee under the Act on 
satisfaction of certain conditions on separation if an employee has completed 5 yearsô service or 
more or on death at the rate of 15 days wages for every completed year of service. The Act is 
applicable to all establishments employing 10 or more employees. 

(iii)  Employeesô PF and Miscellaneous Provisions Act, 1952 - The Act provides for monthly 
contributions by the employer plus workers @10 % or 8.33 %. The benefits payable under the 
Act are: (a) Pension or family pension on retirement or death as the case may be; (b) deposit 
linked insurance on the death in harness of the worker; (c) payment of PF accumulation on 
retirement/death etc. 

(iv)  Maternity Benefit (Amendment) Act 2017- The Act provides for leave and some other 
benefits to women employees in case of confinement or miscarriage etc. 

(v)  Contract Labour (Regulation and Abolition) Act, 1970 - The Act provides for certain welfare 
measures to be provided by the Contractor to contract labour and in case the Contractor fails to 
provide, the same are required to be provided by the Principal Employer by Law. The principal 
employer is required to take Certificate of Registration and the Contractor is required to take a 
License from the designated Officer. The Act is applicable to the establishments or Contractor of 
principal employer if they employ 20 or more contract labour. 

(vi)  Minimum Wages Act, 1948 - The employer is supposed to pay not less than the Minimum 
Wages fixed by appropriate Government as per provisions of the Act if the employment is a 
scheduled employment. Construction of Buildings, Roads, Runways are scheduled employment. 

(vii)  Payment of Wages Act, 1936 - It lays down as to by what date the wages are to be paid, 
when it will be paid and what deductions can be made from the wages of the workers. 

(viii)  Equal Remuneration Act, 1979 - The Act provides for payment of equal wages for work of 
equal nature to Male and Female workers and not for making discrimination against Female 
employees in the matters of transfers, training and promotions etc. 

(ix)  Payment of Bonus Act, 1965 - The Act is applicable to all establishments employing 20 or 
more workmen. The Act provides for payments of annual bonus subject to a minimum of 8.33 % 
of wages and maximum of 20 % of wages to employees drawing Rs. 3,500/- per month or less. 
The bonus to be paid to employees getting Rs. 2,500/- per month or above up to Rs.3,500/- per 
month shall be worked out by taking wages as Rs.2,500/- per month only. The Act does not apply 
to certain establishments. The newly set up establishments are exempted for five years in certain 
circumstances. Some of the State Governments have reduced the employment size from 20 to 
10 for the purpose of applicability of the Act. 

(x)  Industrial Disputes Act, 1947 - The Act lays down the machinery and procedure for 
resolution of industrial disputes, in what situations a strike or lock-out becomes illegal and what 
are the requirements for laying off or retrenching the employees or closing down the 
establishment. 

(xi)  Industrial Employment (Standing Orders) Act, 1946 - It is applicable to all establishments 
employing 100 or more workmen (employment size reduced by some of the States and Central 
Government to 50). The Act provides for laying down rules governing the conditions of 
employment by the employer on matters provided in the Act and get the same certified by the 
designated Authority. 
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(xii) Trade Unions Act, 1926 - The Act lays down the procedure for registration of trade unions 
of workmen and employees. The trade unions registered under the Act have been given certain 
immunities from civil and criminal liabilities. 

(xiii) Child Labour (Prohibition and Regulation) Act, 1986 - The Act prohibits employment of 
children below 14 years of age in certain occupations and processes and provides for regulation 
of employment of children in all other occupations and processes. Employment of child labour is 
prohibited in Building and Construction Industry. 

(xiv) Inter-State Migrant Workmen's (Regulation of Employment and Conditions of Service) Act, 
1979 - The Act is applicable to an establishment which employs 5 or more inter-state migrant 
workmen through an intermediary (who has recruited workmen in one state for employment in the 
establishment situated in another state). The inter-state migrant workmen, in an establishment to 
which this Act becomes applicable, are required to be provided certain facilities such as housing, 
medical aid, traveling expenses from home up to the establishment and back, etc. 

(xv) The Building and Other Construction Workers (Regulation of Employment and Conditions 
of Service) Act, 1996 and the Cess Act of 1996 - All the establishments who carry on any building 
or other construction work and employ 10 or more workers are covered under this Act. All such 
establishments are required to pay Cess at rate not exceeding 2% of the cost of construction as 
may be notified by the Government. The employer of the establishment is required to provide 
safety measures at the building or construction work and other welfare measures, such as 
canteens, first-aid facilities, ambulance, housing accommodation for workers near the workplace 
etc. The employer to whom the Act applies has to obtain a registration certificate from the 
Registering Officer appointed by the Government. 
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Appendix 3: List of Mammals Observed in the Study Area  

Sl. 
No 

Scientific name Common Name  WPA Status IUCN Status 

1 Bandicota indica Greater bandicoot rat Schedule V Least Concern 

2 Bos Taurus Cow - Not Evaluated 

3 Bubalus bubalis Water buffalo - Not Evaluated 

4 Canis lupus familiaris Dog - Least Concern 

5 Cynopterus sphinx Fruit Bat Schedule V Least Concern 

6 Equus caballus Domestic Horse - Not Evaluated 

7 Felis catus Domestic Cat - Not Evaluated 

8 Funambulus palmarum Indian palm squirrel  - Least Concern 

9 Funambulus sublineatus Nilgiri striped squirrel - Vulnerable 

10 Funnambulus pennanti 
Five -striped palm 
squirrel 

Schedule IV Least Concern 

11 Herpestes edwardsi Common mongoose Sch II (Part I) Least Concern 

12 Herpestes javanicus Small Indian mongoose Sch II (Part I) Least Concern 

13 Kerivoula picta Painted bat - 
Near 
Threatened  

14 Lutra sp. Common Otter Sch II (Part I) 
Near 
Threatened  

15 Mus musculus House mouse Sch IV Least Concern 

16 Paradoxurus hermaphroditus Common Palm Civet Sch II (Part I) Least Concern 

17 Pipistrellus coromandra Indian pipistrelle  - Least Concern 

18 Pteropus giganteus Indian flying fox Sch IV Least Concern 

19 Rattus rattus House rat Sch IV Least Concern 

20 Rousettus leschenaultii Fruit Bat - Least Concern 

21 Sousa plumbea 
Indian Ocean humpback 
dolphin 

- Endangered  

22 Suncus murinus Asian house shrew - Least Concern 

23 Sus scrofa domesticus Domestic pig - Not Evaluated 
WPA: Wildlife Protection Act, IUCN: International Union for Conservation of Nature 
Source:  

1. http://wiienvis.nic.in/Database/ScheduleSpeciesDatabase_7969.aspx 
2. http://www.iucnredlist.org 
3. Local Biodiversity Strategy and Action Plan for Kochi Municipal Corporation, Prepared Under the BMU 

Supported INTERACT-Bio Project, 2020 
4. WAPCOS. (2015). Environmental impact assessment study for Multi-User Liquid Terminal project (MULT) at 

Puthuvypeen, Cochin port 
5. Joseliph, A., & Davis, S. (2014). An inventory of urban faunal diversity with reference to Thevara, Kochi, 

Kerala. Heartian Journal of Pure and Applied Sciences, 3(1), 11ï23. 

http://wiienvis.nic.in/Database/ScheduleSpeciesDatabase_7969.aspx
http://www.iucnredlist.org/
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Appendix 4: List of Birds Observed in the Study Area  

Sl. 
No 

Scientific Name Common Name  
WPA 
Status 

IUCN Status 

1 Accipiter badius Shikra - Least Concern 

2 Acridotheres fuscus Jungle myna - Least Concern 

3 Acridotheres tristis Common myna - Least Concern 

4 Acrocephalus dumetorum Blyth's reed warbler - Least Concern 

5 Acrocephalus stentoreus Clamorous reed warbler - Least Concern 

6 Actitis hypoleucos Common sandpiper - Least Concern 

7 Aegithina tiphia Common iora - Least Concern 

8 Aerodramus unicolor Indian swiftlet - Least Concern 

9 Alcedo atthis Common kingfisher - Least Concern 

10 Amaurornis phoenicurus White-breasted waterhen - Least Concern 

11 Anas poecilorhyncha Indian spot-billed duck - Least Concern 

12 Anas querquedula Garganey - Least Concern 

13 Anastomus oscitans Asian openbill - Least Concern 

14 Anhinga melanogaster Oriental darter - Near Threatened  

15 Anthus rufulus Paddyfield pipit - Least Concern 

16 Apus affinis Little swift - Least Concern 

17 Ardea alba Great egret - Least Concern 

18 Ardea cinerea Grey heron - Least Concern 

19 Ardea intermedia Intermediate egret - Least Concern 

20 Ardea purpurea Purple heron - Least Concern 

21 Ardeola grayii Indian pond heron   Least Concern 

22 Arenaria interpres Ruddy turnstone   Least Concern 

23 Artamus fuscus Ashy woodswallow   Least Concern 

24 Athene brama Spotted owlet   Least Concern 

25 Bubulcus ibis Western cattle egret   Least Concern 

26 Butorides striata Striated heron   Least Concern 

27 Cacomantis passerinus Grey-bellied cuckoo   Least Concern 

28 Calidris alba Sanderling   Least Concern 

29 Calidris ferruginea Curlew sandpiper   Near Threatened  

30 Calidris minuta Little stint   Least Concern 

31 Calidris temminckii Temminck's stint   Least Concern 

32 Caprimulgus atripennis Jerdon's nightjar   Least Concern 

33 Caprimulgus indicus Jungle nightjar   Least Concern 

34 Cecropis daurica Red-rumped swallow   Least Concern 

35 Centropus sinensis Greater coucal   Least Concern 

36 Ceryle rudis Pied kingfisher   Least Concern 

37 Charadrius dubius Little ringed plover   Least Concern 

38 Charadrius mongolus Lesser sand plover   Least Concern 

39 Chlidonias hybrida Whiskered tern   Least Concern 
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Sl. 
No 

Scientific Name Common Name  
WPA 
Status 

IUCN Status 

40 Chloropsis aurifrons Golden-fronted leafbird   Least Concern 

41 
Chroicocephalus 
brunnicephalus 

Brown-headed gull   Least Concern 

42 
Chroicocephalus 
ridibundus 

Black-headed gull   Least Concern 

43 
Chrysocolaptes 
guttacristatus 

Greater flameback   Least Concern 

44 Ciconia episcopus Woolly-necked stork   Vulnerable 

45 Cinnyris asiaticus Purple sunbird   Least Concern 

46 Cinnyris lotenius Loten's sunbird   Least Concern 

47 Circus aeruginosus Western marsh harrier   Least Concern 

48 Clamator jacobinus Jacobin cuckoo   Least Concern 

49 Clanga clanga Greater spotted eagle   Vulnerable 

50 Columba livia Common pigeon  Sch IV Least Concern 

51 Copsychus saularis Oriental magpie-robin   Least Concern 

52 Coracias benghalensis Indian roller   Least Concern 

53 Corvus macrorhynchos 
Jungle crow/Large-billed 
crow 

  Least Concern 

54 Corvus splendens House crow   Least Concern 

55 Cuculus canorus Common cuckoo   Least Concern 

56 Cuculus micropterus Indian cuckoo   Least Concern 

57 Cyornis tickelliae Tickell's blue flycatcher   Least Concern 

58 Cypsiurus balasiensis Asian palm swift   Least Concern 

59 Dendrocitta vagabunda Rufous treepie   Least Concern 

60 Dendrocygna javanica Indian whistling duck   Least Concern 

61 Dendronanthus indicus Forest wagtail   Least Concern 

62 Dicaeum erythrorhynchos 
Pale-billed flowerpecker / 
Tickell's flowerpecker 

  Least Concern 

63 Dicrurus aeneus Bronzed drongo   Least Concern 

64 Dicrurus leucophaeus Ashy drongo   Least Concern 

65 Dicrurus macrocercus Black drongo   Least Concern 

66 Dicrurus paradiseus Greater racket-tailed drongo   Least Concern 

67 Dinopium benghalense Black-rumped flameback   Least Concern 

68 Egretta garzetta Little egret   Least Concern 

69 Egretta gularis Western reef heron   Least Concern 

70 Elanus caeruleus Black-winged kite   Least Concern 

71 Eudynamys scolopaceus Asian koel   Least Concern 

72 Falco peregrinus Peregrine falcon 
Sch I 
(Part III) 

Least Concern 

73 Fulica atra Eurasian coot   Least Concern 

74 Galerida malabarica Malabar lark   Least Concern 

75 Gallinago gallinago Common snipe   Least Concern 
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Sl. 
No 

Scientific Name Common Name  
WPA 
Status 

IUCN Status 

76 Gallinago stenura Pin-tailed snipe   Least Concern 

77 Gallinula chloropus Common moorhen   Least Concern 

78 Gelochelidon nilotica Gull-billed tern   Least Concern 

79 Geokichla citrina Orange-headed thrush   Least Concern 

80 Glareola lactea Small pratincole   Least Concern 

81 Glaucidium radiatum Jungle owlet   Least Concern 

82 Halcyon smyrnensis White-throated kingfisher   Least Concern 

83 Haliaeetus leucogaster White-bellied sea eagle   Least Concern 

84 Haliastur indus Brahminy kite   Least Concern 

85 Hieraaetus pennatus Booted eagle   Least Concern 

86 Hierococcyx varius Common hawk-cuckoo   Least Concern 

87 Himantopus himantopus Black-winged stilt   Least Concern 

88 Hirundo rustica Barn swallow   Least Concern 

89 Hirundo smithii Wire-tailed swallow   Least Concern 

90 Ichthyaetus ichthyaetus Pallas's gull   Least Concern 

91 Ixobrychus flavicollis Black bittern   Least Concern 

92 Ixobrychus sinensis Yellow bittern   Least Concern 

93 Lanius cristatus Brown shrike   Least Concern 

94 Lanius schach Long-tailed shrike   Least Concern 

95 Larus fuscus Lesser black-backed gull   Least Concern 

96 Leptocoma zeylonica Purple-rumped sunbird   Least Concern 

97 Lonchura malacca Tricoloured munia   Least Concern 

98 Lonchura punctulata Scaly-breasted munia   Least Concern 

99 Lonchura striata White-rumped munia   Least Concern 

100 Loriculus vernalis Vernal hanging parrot   Least Concern 

101 
Megalaima 
haemacephala 

Coppersmith barbet   Least Concern 

102 Megalaima viridis White-cheeked barbet   Least Concern 

103 Merops leschenaulti Chestnut-headed bee-eater   Least Concern 

104 Merops orientalis Green bee-eater   Least Concern 

105 Merops philippinus Blue-tailed bee-eater   Least Concern 

106 Metopidius indicus Bronze-winged jacana   Least Concern 

107 Microcarbo niger Little cormorant   Least Concern 

108 Micropternus brachyurus Rufous woodpecker   Least Concern 

109 Milvus migrans Black kite   Least Concern 

110 Mirafra affinis Jerdon's bush lark   Least Concern 

111 Motacilla alba White wagtail   Least Concern 

112 Motacilla cinerea Grey wagtail   Least Concern 

113 Motacilla flava Western yellow wagtail   Least Concern 
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Sl. 
No 

Scientific Name Common Name  
WPA 
Status 

IUCN Status 

114 
Motacilla 
maderaspatensis 

White-browed wagtail   Least Concern 

115 Muscicapa latirostris Asian brown flycatcher   Least Concern 

116 Mycteria leucocephala Painted stork   Near Threatened  

117 
Nettapus 
coromandelianus 

Cotton pygmy goose   Least Concern 

118 Numenius phaeopus Eurasian whimbrel   Least Concern 

119 Nycticorax nycticorax Black-crowned night heron   Least Concern 

120 Oceanites oceanicus Wilson's storm petrel   Least Concern 

121 Onychoprion anaethetus Bridled tern   Least Concern 

122 Oriolus kundoo Indian golden oriole   Least Concern 

123 Oriolus xanthornus Black-hooded oriole   Least Concern 

124 Orthotomus sutorius Common tailorbird   Least Concern 

125 Otus bakkamoena Indian scops owl   Least Concern 

126 Pandion haliaetus Fish hawk 
Sch I 
(Part III) 

Least Concern 

127 Parus cinereus Cinereous tit   Least Concern 

128 Passer domesticus House sparrow   Least Concern 

129 Pastor roseus Rosy starling   Least Concern 

130 Pavo cristatus Indian peafowl 
Sch I 
(Part III) 

Least Concern 

131 Pelargopsis capensis Stork-billed kingfisher   Least Concern 

132 Pelecanus philippensis Spot-billed pelican   Near Threatened  

133 
Pericrocotus 
cinnamomeus 

Small minivet   Near Threatened  

134 Petronia xanthocollis Yellow-throated sparrow   Least Concern 

135 Phalacrocorax carbo Great cormorant   Least Concern 

136 Phalacrocorax fuscicollis Indian cormorant   Least Concern 

137 Phoenicopterus roseus Greater flamingo   Least Concern 

138 Phylloscopus trochiloides Greenish warbler   Least Concern 

139 Platalea leucorodia Common spoonbill 
Sch I 
(Part III) 

Least Concern 

140 Plegadis falcinellus Glossy ibis   Least Concern 

141 Ploceus manyar Streaked weaver   Least Concern 

142 Ploceus philippinus Baya weaver   Least Concern 

143 Porphyrio poliocephalus Grey-headed swamphen   Least Concern 

144 Porzana pusilla Baillon's crake   Least Concern 

145 Prinia hodgsonii Grey-breasted prinia   Least Concern 

146 Prinia inornata Plain prinia   Least Concern 

147 Prinia socialis Ashy prinia   Least Concern 

148 Psittacula krameri Rose-ringed parakeet   Least Concern 
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Sl. 
No 

Scientific Name Common Name  
WPA 
Status 

IUCN Status 

149 Puffinus carneipes Flesh-footed shearwater   Near Threatened  

150 Pycnonotus cafer Red-vented bulbul   Least Concern 

151 Pycnonotus jocosus Red-whiskered bulbul   Least Concern 

152 Saxicola caprata Pied bush chat   Least Concern 

153 Saxicoloides fulicatus Indian robin   Least Concern 

154 Spilopelia chinensis Spotted dove   Least Concern 

155 Spilornis cheela Crested serpent eagle   Least Concern 

156 Stercorarius parasiticus Parasitic jaeger   Least Concern 

157 Stercorarius pomarinus Pomarine jaeger   Least Concern 

158 Sterna aurantia River tern   Near Threatened  

159 Sterna hirundo Common tern   Least Concern 

160 Sternula albifrons Little tern   Least Concern 

161 Strix ocellata Mottled wood owl   Least Concern 

162 Sturnia blythii Malabar starling   Least Concern 

163 Sturnia malabarica Chestnut-tailed starling   Least Concern 

164 Sturnia pagodarum Brahminy starling   Least Concern 

165 Surniculus dicruroides Fork-tailed drongo-cuckoo   Least Concern 

166 Tachybaptus ruficollis Little grebe   Least Concern 

167 Tachymarptis melba Alpine swift   Least Concern 

168 Terpsiphone paradisi Indian paradise flycatcher   Least Concern 

169 Thalasseus bengalensis Lesser crested tern   Least Concern 

170 Thalasseus bergii Greater crested tern   Least Concern 

171 Thalasseus sandvicensis Sandwich tern   Least Concern 

172 
Threskiornis 
melanocephalus 

Black-headed ibis   Near Threatened  

173 Tringa glareola Wood sandpiper   Least Concern 

174 Tringa nebularia Common greenshank   Least Concern 

175 Tringa ochropus Green sandpiper   Least Concern 

176 Tringa totanus Common redshank   Least Concern 

177 Turdoides affinis Yellow-billed babbler   Least Concern 

178 Turdoides striata Jungle babbler   Least Concern 

179 Tyto alba Western barn owl   Least Concern 

180 Vanellus indicus Red-wattled lapwing   Least Concern 

181 Vanellus malabaricus Yellow-wattled lapwing   Least Concern 

182 Xenus cinereus Terek sandpiper   Least Concern 
WPA: Wildlife Protection Act, IUCN: International Union for Conservation of Nature 
Source:  

1. http://wiienvis.nic.in/Database/ScheduleSpeciesDatabase_7969.aspx 
2. http://www.iucnredlist.org 
3. Local Biodiversity Strategy and Action Plan for Kochi Municipal Corporation, Prepared Under the BMU 

Supported INTERACT-Bio Project, 2020 
4. WAPCOS. (2015). Environmental impact assessment study for Multi-User Liquid Terminal project (MULT) at 

Puthuvypeen, Cochin port.  

http://wiienvis.nic.in/Database/ScheduleSpeciesDatabase_7969.aspx
http://www.iucnredlist.org/
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5. Azeez, P., & Bhupathy, S. (2006). The Mangalavanam Bird Sanctuary / Mangrove Area, Ernakulam, Kerala 
(Project Report No. 74). Retrieved from http://www.sacon.in/wp-content/uploads/2015/06/FT-2006-PR74-
Mangalavanam-Bird-SanctuaryMangrove-area-Ernakulam-Kerala.pdf 

6. Ng, Peter K. L., Varghese Rani, & S. Bijoy Nandan. (2017). ñA New Species of Pseudosesarma Ser¯ne & 
Soh, 1970 (Crustacea: Brachyura: Sesarmidae) from Cochin in Southwestern India.ò Zootaxa 4311(2):263ï
70. 
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Appendix 5: List of Reptiles Observed in the Study Area  

Sl. 
No 

Scientific Name Common Name  
WPA 
Status 

IUCN Status 

1 Boiga sp. Common cat snake  Least Concern 

2 Bungarus caeruleus Common krait  Not Evaluated 

3 Calotes calotes 
Common Green Forest 
Lizard 

  

4 Calotes versicolor Common Garden Lizard  Not Evaluated 

5 Chameleon zeylanicus Indian chameleon   Least Concern 

6 Daboia russelii Russell's viper 
Sch II  
(Part II) 

Not Evaluated 

7 Enhydris dussumieri Dussumier's water snake  Least Concern 

8 Eutropis carinata Eutropis carinata  Least Concern 

9 Hemidactylus frenatus Common house gecko  Least Concern 

10 
Hemidactylus 
parvimaculatus 

Spotted house gecko  Not Evaluated 

11 Lissemys punctata Indian soft-shelled turtle 
Sch I  
(Part II) 

Least Concern 

12 Lycodon sp. Oriental wolf snake  Least Concern 

13 Melanochelys trijuga Indian black turtle  Least Concern 

14 Naja naja Spectacled cobra 
Sch II  
(Part II) 

Least Concern 

15 
Psammophilus 
blanfordanus 

Blanford's rock agama  Least Concern 

16 Ptyas mucosa Dhaman or rat snake  
Sch II  
(Part II) 

Not Evaluated 

17 Python molurus Python 
Sch I  
(Part II) 

Near 
Threatened  

18 
Ramphotyphlops 
braminus 

Brahminy blind snake  Not Evaluated 

19 
Sphenomorphus 
dussumieri 

Dussumier's forest skink  Least Concern 

20 Varanus bengalensis Bengal monitor  
Sch I  
(Part II) 

Least Concern 

21 Xenochrophis piscator Checkered keelback  
Sch II  
(Part II) 

Least Concern 

WPA: Wildlife Protection Act, IUCN: International Union for Conservation of Nature 
Source:  

1. http://wiienvis.nic.in/Database/ScheduleSpeciesDatabase_7969.aspx 
2. http://www.iucnredlist.org 
3. Local Biodiversity Strategy and Action Plan for Kochi Municipal Corporation, Prepared Under the BMU 

Supported INTERACT-Bio Project, 2020 
4. WAPCOS. (2015). Environmental impact assessment study for Multi-User Liquid Terminal project (MULT) at 

Puthuvypeen, Cochin port

http://wiienvis.nic.in/Database/ScheduleSpeciesDatabase_7969.aspx
http://www.iucnredlist.org/
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Appendix 6: List of Fishes Observed in the Study Area  

Sl. 
No 

Scientific Name Common Name  
WPA 
Status 

IUCN Status 

1 Acanthurus triostegus Convict tang  Least Concern 

2 Acentrogobius viridipunctatus Spotted green goby  Not Evaluated 

3 Allenbatrachus grunniens Grunting toadfish  Not Evaluated 

4 Ambassis gymnocephalus Bald glassy  Least Concern 

5 Anabas testudineus Climbing perch  Least Concern 

6 Anguilla bengalensis  Indian mottled eel  Near Threatened 

7 Aplocheilus lineatus Striped panchax  Least Concern 

8 Aplocheilus panchax White spot  Least Concern 

9 Arius platystomus Flatmouth catfish  Least Concern 

10 Brachirus orientalis Oriental sole  Not Evaluated 

11 Butis butis Crazy fish  Least Concern 

12 Caranx hippos Bluefin trevally  Least Concern 

13 Caranx melampygus Walking catfish  Least Concern 

14 Caranx nigripinnis Blackfin scad  Least Concern 

15 Catla catla Catla  Least Concern 

16 
Chanda commersonii 

Commerson's Glassy 
Perchlet 

 Least Concern 

17 Channa marulius Bullseye Snakehead  Least Concern 

18 Channa striata Snakehead murrel  Least Concern 

19 Chanos chanos Milkfish  Least Concern 

20 Congresox talabonoides Indian pike conger  Not Evaluated 

21 Cynoglossus cynoglossus Bengal tongue sole  Not Evaluated 

22 Cynoglossus puncticeps Speckled tonguesole  Near Threatened  

23 Dendrophysa russelii Goatee croaker  Not Evaluated 

24 
Dussumieria hasseltii 

Slender rainbow 
sardine 

 Least Concern 

25 Epinephalus malabaricus Malabar grouper  Least Concern 

26 Epinephelus diacanthus Spinycheek grouper  Least Concern 

27 Etroplus maculatus Orange chromide  Least Concern 

28 Etroplus suratensis Pearlspot  Least Concern 

29 Eubleekeria splendens Splendid ponyfish  Least Concern 

30 Garra mcclellandi Cauvery garra  Least Concern 

31 Gazza minuta Toothpony  Least Concern 

32 Gerres filamentosus Whipfin silver-biddy  Least Concern 

33 
Gerres limbatus 

Saddleback silver-
biddy 

 Least Concern 

34 Glossogobius giuris Tank goby  Least Concern 

35 Hemiramphus far Black-barred halfbeak  Not Evaluated 

36 Horabagrus brachysoma Günther's catfish  Vulnerable 

37 Hyporhamphus limbatus Congaturi halfbeak  Least Concern 
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Sl. 
No 

Scientific Name Common Name  
WPA 
Status 

IUCN Status 

38 Labeo dussmieri Malabar Labeo  Least Concern 

39 Lates calcarifer Barramundi  Not Evaluated 

40 Leiognathus brevirostris Shortnose ponyfish  Not Evaluated 

41 Leiognathus equulus Common ponyfish  Least Concern 

42 Liza parsia Goldspot mullet  Not Evaluated 

43 Lutianus jhonii John's snapper  Least Concern 

44 
Lutjanus argentimaculatus 

Mangrove red 
snapper 

 Least Concern 

45 Lutjanus fulviflamma Dory snapper  Least Concern 

46 Macrognathus guentheri Malabar spinyeel  Least Concern 

47 Megalops cyprinoides Indo-Pacific tarpon  Data Deficient 

48 Monopterus fossorius Malabar swampeel  Endangered 

49 Mugil cephalus Mullet  Least Concern 

50 Mystus gulio Long whiskers catfish  Least Concern 

51 Mystus malabaricus Jerdon's mystus  Near Threatened  

52 Nandus nandus Gangetic leaffish  Least Concern 

53 
Nemipterus japonicus 

Japanese threadfin 
bream 

 Least Concern 

54 Ompok malabaricus Goan catfish  Least Concern 

55 Oreochromis mossambicus Thilapia  Near Threatened  

56 Oxyurichthys microlepis Maned goby  Least Concern 

57 Oxyurichthys tentacularis   Data Deficient 

58 Planiliza macrolepis Largescale mullet  Least Concern 

59 Platycephalus indicus Bartail flathead  Data Deficient 

60 Poecilia reticulata Guppy  Not Evaluated 

61 Rasbora daniconius Slender rasbora  Least Concern 

62 Rastrelliger kanagurta Indian mackerel  Data Deficient 

63 Rhinoptera javanica Indian mackerel  Data Deficient 

64 Sardinella longiceps Flapnose ray  Vulnerable 

65 Scatophagus argus Indian oil sardine  Least Concern 

66 Scoliodon laticaudus Spotted scat  Not Evaluated 

67 Silago sihama Spadenose shark  Near Threatened 

68 Sphyraena jello Pickhandle barracuda  Not Evaluated 

69 Stolephorus indicus Indian anchovy  Least Concern 

70 Terapon jarbua Indian anchovy  Least Concern 

71 Tetraodon fluviatilis Green pufferfish  Least Concern 

72 Thryssa mystax Moustached thryssa  Least Concern 

73 Triacanthus biaculeatus Moustached thryssa  Least Concern 

74 Wallago attu Short-nosed tripodfish  Not Evaluated 

75 Xenentodon cancila Freshwater garfish  Least Concern 
WPA: Wildlife Protection Act, IUCN: International Union for Conservation of Nature 
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Source:  
http://wiienvis.nic.in/Database/ScheduleSpeciesDatabase_7969.aspx 
http://www.iucnredlist.org 
https://www.fishbase.se/ 
Local Biodiversity Strategy and Action Plan for Kochi Municipal Corporation, Prepared Under the BMU Supported 
INTERACT-Bio Project, 2020 
WAPCOS. (2015). Environmental impact assessment study for Multi-User Liquid Terminal project (MULT) at 
Puthuvypeen, Cochin port 
Asha, C. V., Suson, P. S., Retina, C. I., & Nandan, S. B. (2014). Decline in Diversity and Production of Exploited Fishery 
Resources in Vembanad Wetland System: Strategies for Better Management and Conservation. Open Journal of 
Marine Science, 04, 344ï357. https://doi.org/10.4236/ojms.2014.44031 

http://wiienvis.nic.in/Database/ScheduleSpeciesDatabase_7969.aspx
http://www.iucnredlist.org/
https://doi.org/10.4236/ojms.2014.44031
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Appendix 7: List of Butterflies Observed in the Study Area  

Sl. 
No 

Scientific Name Common Name  WPA Status IUCN Status 

1 Acraea violae   Not Evaluated 

2 Aeromachus pygmaeus Pygmy Scrub-hopper  Not Evaluated 

3 Ampittia dioscorides 
Common bush 
hopper  

 Not Evaluated 

4 Appias lyncida Albatross, Chocolate Sch II (Part II) Not Evaluated 

5 Arhopala centaurus 
Western Centaur 
Oakblue 

  

6 Ariadne merione Common castor  Not Evaluated 

7 Azanus ubaldus Bright Babul Blue  Not Evaluated 

8 Badamia exclamationis   Not Evaluated 

9 Borbo cinnara Rice Swift  Not Evaluated 

10 Caleta decidia Angled Pierrot  Least Concern 

11 Caltoris kumara Blank Swift  Not Evaluated 

12 Castalius rosimon Common Pierrot Sch I (Part IV) Not Evaluated 

13 Catopsilia pomona Common Emigrant  Not Evaluated 

14 Catopsilia pyranthe Mottled Emigrant  Not Evaluated 

15 Cephrenes acalle Plain palm dart  Not Evaluated 

16 Chilades lajus Lime Blue  Not Evaluated 

17 Chilades pandava Plains Cupid  Not Evaluated 

18 Cirrochroa thais Tamil yeoman   

19 Cupha erymanthis Rustic  Not Evaluated 

20 Curetis thetis Indian Sunbeam  Not Evaluated 

21 Danaus chrysippus Palin Tiger  Not Evaluated 

22 Danaus genutia Plain Tiger  Not Evaluated 

23 Delias eucharis Striped Tiger  Not Evaluated 

24 Deudorix isocrates Common Jezebel  Not Evaluated 

25 Discolampa ethion Banded Blue Pierrot  Not Evaluated 

26 Elymnias caudata Tailed palmfly  Not Evaluated 

27 Elymnias hypermnestra Common Palm Fly  Not Evaluated 

28 Euchrysops cnejus Gram Blue  Not Evaluated 

29 Euploea core Common Crow Sch IV Not Evaluated 

30 Eurema blanda 
Three Spot Grass 
Yellow 

 Not Evaluated 

31 
Eurema hecabe 
contubernalis 

Common Grass 
Yellow 

 Not Evaluated 

32 Euthalia aconthea Common Baron  Not Evaluated 

33 Euthalia lubentina Gaud Baron Sch IV Not Evaluated 

34 Gangara thyrsis Giant Redeye  Not Evaluated 

35 Graphium agamemnon Tailed Jay  Not Evaluated 

36 Graphium doson Common Jay  Not Evaluated 
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No 

Scientific Name Common Name  WPA Status IUCN Status 

37 Graphium sarpedon Common Blue Bottle  Not Evaluated 

38 Graphium teredon 
Narrow banded 
bluebottle 

 Not Evaluated 

39 Hasora badra Common Awl  Not Evaluated 

40 Hasora chromus Common Banded Awl  Not Evaluated 

41 Hebomoia glaucippe Great Orange Tip  Not Evaluated 

42 Hypolimnas bolina Great Eggfly  Not Evaluated 

43 Hypolimnas misippus Danaid Eggfly  Not Evaluated 

44 Iambrix salsala Chestnut Bob  Not Evaluated 

45 Jamides celeno Common Cerulean  Not Evaluated 

46 Junonia almana Peacock Pansy  Least Concern 

47 Junonia atlites Grey Pansy  Not Evaluated 

48 Leptosia nina nina Psyche  Not Evaluated 

49 Limenitis procris Commander  Not Evaluated 

50 Loxura atymnus Yamfly  Not Evaluated 

51 Matapa aria Common Red Eye  Not Evaluated 

52 Melanitis leda ismene 
Common Evening 
Brown 

 Not Evaluated 

53 Mycalesis mineus 
Dark-branded 
Bushbrown 

 Not Evaluated 

54 
Mycalesis perseus 
blasius 

Common Bush 
Brown 

 Not Evaluated 

55 Neptis hylas Common Sailer  Not Evaluated 

56 Orsotriaena medus Nigger  Not Evaluated 

57 Pachliopta aristolochiae Common Rose  Not Evaluated 

58 Pachliopta hector Crimson Rose  Not Evaluated 

59 Papilio clytia Common Mime  Not Evaluated 

60 Papilio demoleus Lime Butterfly  Not Evaluated 

61 Papilio polymnestor Blue Mormon  Not Evaluated 

62 Papilio polytes Common Mormon  Not Evaluated 

63 Parantica aglea Galssy Tiger  Not Evaluated 

64 Pareronia valeria Common Wanderer  Not Evaluated 

65 Parnara bada Ceylon Swift  Not Evaluated 

66 Parthenos sylvia Clipper Sch II (Part II) Not Evaluated 

67 Pelopidas mathias Small Branded Swift  Not Evaluated 

68 Phalanta phalantha Common Leopard  Not Evaluated 

69 Precis iphita Chocolate Soldier  Not Evaluated 

70 
Precis lemonias 
lemonias 

Nymphalid butterfly  Not Evaluated 

71 Pseudozizeeria maha Pale Grass Blue  Not Evaluated 

72 Rathinda amor Monkey Puzzle  Not Evaluated 
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No 

Scientific Name Common Name  WPA Status IUCN Status 

73 Spalgis epius Apefly  Not Evaluated 

74 Spialia galba 
Indian Grizzled 
Skipper 

 Not Evaluated 

75 Suastus gremius Palm Bob  Not Evaluated 

76 Tagiades gana Suffused Snow Flat  Not Evaluated 

77 Tagiades litigios Water Snow Flat  Not Evaluated 

78 Tajuria cippus Peacock Royal Sch II (Part II) Not Evaluated 

79 Tanaecia lepidea Grey Count  Not Evaluated 

80 Taractrocera maevius Common grass dart  Not Evaluated 

81 Telicota ancilla Dark palm dart  Not Evaluated 

82 Telicota colon 
Andaman Pale Palm-
Dart 

 Not Evaluated 

83 Tirumala limniace Common Blue Tiger  Not Evaluated 

84 Troides helena Common Birdwing  Not Evaluated 

85 Troides minos Southern birdwing  Least Concern 

86 Udaspes folus Grass Demon  Not Evaluated 

87 Vanessa cardui Painted Lady  Not Evaluated 

88 Vindula erota Cruiser  Not Evaluated 

89 Ypthima baldus Common Fivering  Not Evaluated 

90 Ypthima huebneri Common Fourring  Not Evaluated 

91 Zesius chrysomallus Redspot  Not Evaluated 

92 Zizeeria karsandra Dark Grass Blue  Not Evaluated 

93 Zizina otis Lesser Grass Blue  Not Evaluated 

94 Zizula hylax   Not Evaluated 
WPA: Wildlife Protection Act, IUCN: International Union for Conservation of Nature 
Source:  

1. http://wiienvis.nic.in/Database/ScheduleSpeciesDatabase_7969.aspx 
2. http://www.iucnredlist.org 
3. https://www.gbif.org/ 
4. https://www.ifoundbutterflies.org/ 
5. Local Biodiversity Strategy and Action Plan for Kochi Municipal Corporation, Prepared Under the BMU 

Supported INTERACT-Bio Project, 2020 
6. WAPCOS. (2015). Environmental impact assessment study for Multi-User Liquid Terminal project (MULT) at 

Puthuvypeen, Cochin port 

http://wiienvis.nic.in/Database/ScheduleSpeciesDatabase_7969.aspx
http://www.iucnredlist.org/
https://www.gbif.org/


Appendix 8 191 

 

Appendix 8: List of Spiders Observed in the Study Area  

Sl. 
No 

Scientific Name Common Name  
WPA 
Status 

IUCN Status 

1 Achaearanea mundula Comb-footed platform spider  Not Evaluated 

2 Achaearanea tepidariorum Common house spider  Not Evaluated 

3 Amyciaea forticeps Ant-Like Crab Spider   Not Evaluated 

4 Araneus mitificus Kidney garden spider  Not Evaluated 

5 Araneus nympha   Not Evaluated 

6 Argiope aemula 
Oval St Andrew's cross 
spider 

 Not Evaluated 

7 Argiope anasuja Orb-weaver spider   Not Evaluated 

8 Argiope pulchella Orb-weaver spider   Not Evaluated 

9 Artema atlanta Giant daddy-long-legs spider  Not Evaluated 

10 Asemonea tenuipes Tailed jumper spider  Not Evaluated 

11 Brettus albolimbatus   Not Evaluated 

12 Carrhotus viduus   Not Evaluated 

13 Castianeira zetes   Not Evaluated 

14 Crossopriza lyoni Cellar spiders  Not Evaluated 

15 Cyclosa bifida   Not Evaluated 

16 Cyclosa confraga Trashline orbweavers  Not Evaluated 

17 Cyclosa quinqueguttata   Not Evaluated 

18 Cyrtophora cicatrosa   Not Evaluated 

19 Cyrtophora citricola Global tentweb weaver  Not Evaluated 

20 Epeus indicus   Not Evaluated 

21 Eriovixia laglaizei   Not Evaluated 

22 Gasteracantha geminata   Not Evaluated 

23 Hasarius adansoni Jumping spiders  Least Concern 

24 Hersilia savignyi   Not Evaluated 

25 Heteropoda venatoria Giant crab spiders  Not Evaluated 

26 Hippasa agelenoides   Not Evaluated 

27 Hyllus semicupreus   Not Evaluated 

28 Leucauge celebesiana   Not Evaluated 

29 Leucauge pondae   Not Evaluated 

30 Lycosa mackenziei   Not Evaluated 

31 Menemerus bivittatus Gray wall jumper  Not Evaluated 

32 Myrmaplata plataleoides   Not Evaluated 

33 Myrmarachne orientales   Not Evaluated 

34 
Myrmarachne 
plataleoides 

  Not Evaluated 

35 Neoscona mukerjei   Not Evaluated 

36 Neoscona vigilans   Not Evaluated 

37 Oecobius navus Disc web spiders  Not Evaluated 

38 Olios milleti   Not Evaluated 
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39 Oxyopes birmanicus   Not Evaluated 

40 Oxyopes javanus   Not Evaluated 

41 Oxyopes lineatus   Not Evaluated 

42 Oxyopes quadridentatus   Not Evaluated 

43 Oxyopes shweta   Not Evaluated 

44 Oxyopes sunandae   Not Evaluated 

45 Oxytate virens   Not Evaluated 

46 Pardosa pseudoannulata   Not Evaluated 

47 Pardosa sumatrana   Not Evaluated 

48 Peucetia viridana   Not Evaluated 

49 Phintella vittata   Not Evaluated 

50 Pisaura gitae   Not Evaluated 

51 Plexippus paykulli Jumping spiders  Not Evaluated 

52 Plexippus petersi   Not Evaluated 

53 Portia labiata   Not Evaluated 

54 Rhene danieli   Not Evaluated 

55 Scytodes thoracica   Not Evaluated 

56 Siler semiglaucus   Not Evaluated 

57 Telamonia dimidiata   Not Evaluated 

58 Tetragnatha cochinensis   Not Evaluated 

59 Tetragnatha mandibulata   Not Evaluated 

60 Tetragnatha viridorufa   Not Evaluated 

61 Theridula angula   Not Evaluated 

62 Thiania bhamoensis   Not Evaluated 

63 Thomisus lobosus   Not Evaluated 

64 Thomisus projectus   Not Evaluated 

65 Thomisus pugilis   Not Evaluated 
WPA: Wildlife Protection Act, IUCN: International Union for Conservation of Nature 
Source:  

1. http://wiienvis.nic.in/Database/ScheduleSpeciesDatabase_7969.aspx 
2. http://www.iucnredlist.org 
3. https://www.gbif.org/ 
4. Local Biodiversity Strategy and Action Plan for Kochi Municipal Corporation, Prepared Under the BMU 

Supported INTERACT-Bio Project, 2020 
5. WAPCOS. (2015). Environmental impact assessment study for Multi-User Liquid Terminal project (MULT) at 

Puthuvypeen, Cochin port.  
6. Sebastian, P. A., Murugesan, S., Mathew, M. J., Sudhikumar, A. V, & Sunish, E. (2005). Spiders in 

Mangalavanam, an ecosensitive mangrove forest in Cochin, Kerala, India (Araneae). Acta Zoologica 
Bulgarica, 2005(1), 315ï318. 

http://wiienvis.nic.in/Database/ScheduleSpeciesDatabase_7969.aspx
http://www.iucnredlist.org/
https://www.gbif.org/
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Appendix 9: Summary of Results of IBAT Screening for Six Locations in the Project 
Area 
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Appendix 10: Summary of Distances of Protected Areas and Key Biodiversity Areas from 
Six IBAT Screened Locations in the Project Area  

 
Sl. 
No. 

Protected Areas/ Key 
Biodiversity Areas 

Identified using IBAT 

Distance from Project Locations as per IBAT Screening Results 

Aluva 
WTP 

KMC North 
Boundary 

KMC East 
Boundary 

KMC South 
Boundary 

KMC West 
Boundary 

Maradu 
WTP 

A. Protected Areas       

1 Chimmony 50 50     

2 Parambikulam 50      

3 Parambikulam 
(extension) 

50 50     

4 Peechi-Vazhani 50 50     

5 Thattekkadu Bird 1 50 50 50   50 

6 Vembanad-Kol 
Wetland 2 

  50 50  50 

B Key Biodiversity 
Areas 

      

1 Chimmony Wildlife 
Sanctuary 

50 50     

2 Kol Wetland 50      

3 Malayattur Reserve 
Forest 

50 50 50 50 50 50 

4 Mathikettan Shola 
National Park 3 

50 10 10 50 10 10 

5 Nelliyampathy 
(Nemmara Division) 

50      

6 Parambikulam 
Wildlife Sanctuary 

50      

7 Peechi - Vazhani 
Wildlife Sanctuary 

50 50     

8 Thattekkad Wildlife 
Sanctuary 1 

50 50 50 50  50 

9 Vazhachal Forest 
Division 

50 50 50 50 50 50 

10 Vembanad Lake 4 50 50 10 10 10 10 

Issues in Distances Identified by IBAT 

1. Thattekkad Bird Sanctuary mentioned under Protected Areas and Thattekkad Wildlife 
Sanctuary mentioned under Key Biodiversity Areas are the same. However, distance from KMC 
South Boundary to this sanctuary is not the same for both the entries. 

2. Vembanad-Kol Wetland is a Ramsar Site located within Kochi City. All the screened locations 
are actually within 10 km from this site. But IBAT screening missed it for three locations. 

3. Mathikettan Shola National Park is not listed under Protected Areas in this screening. But it is 
appearing under Key Biodiversity Areas. It is not falling within 10 km from any of the screened 
locations. Hence, 10 km mentioned is wrong. 

4. Vembanad Lake is located within Kochi City. Hence, distance from KMC North boundary to 
this lake is less than 10 km. But it is wrongly given as 50 km. 

5. Mangalavanam Bird Sanctuary is a protected area located within Kochi City. But IBAT 
screening has not identified it. 
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Appendix 11: Preliminary Envi ronmental Audit Note  
Date Package / Site Findings / Observations / Recommendations 

11 ï 
21 
Dec 
2019 

AC Pipes Alignments ï Kochi 
City 

¶ High Court Road 

¶ Mathai Manjooran Road 

¶ Chittoor Road 

¶ Kannachan Thodu Road 

¶ Peter Correya Road 

¶ Chittoor Road (near Railway 
line) 

¶ Master Road 

¶ Water Board Jetty Road 

¶ Neditara Road 

¶ Cheranallur Road 

¶ Old National Highway -17 

¶ Mannam Road 

¶ Ambedkar Road 

¶ Edappally Over bridge 
service road 

¶ Old NH Edappally Road 

¶ NH #544 

¶ Edappally Market Road 

¶ MJ Hospital Road 

¶ Mother Teresa Road 

¶ Thripunithura Road 

¶ Balakrishna Menon Road 

¶ Chandreli Road 

¶ Kannanthodath Road 

¶ Banerji Road 

¶ Mangalam Road 

¶ Anchumana Temple Road 

¶ Power House Road 

¶ South Janatha Road 

¶ Stadium Road 

¶ Deshabhimani Road 

¶ Ponoth Road 

¶ Azad Road 

¶ Kaloor ï Kadavanthara Road 

¶ Thammanam Road 

¶ Pullepady Road 

¶ Arangath Road 

¶ Ummer Road 

¶ Krishna Swami Road 

¶ Easwara Iyer Road 

¶ Chittoor Road 

¶ Jews Street 

¶ M G Road 

¶ Doraiswami Iyer Road 

¶ Shenoys Road 

¶ Convent Road 

¶ A K Nepali Road 

¶ Hospital Road (both side) 

Findings / Observations: 
- The backwaters on the coastal boundaries of Kochi City is 
identified as an environmentally sensitive area per definition 
of ADB SPS. These water bodies form part of the Vembanad 
- Kol - Wetland ï System, a declared Ramsar site. 
- These roads are within the city that serve different land 
uses such as residential, commercial, and institutional 
establishments. 
- Narrowest are the one-lane roads with carriageway widths 
varying from approximately 2 meters to 3 meters. 
- Widest are the four-lane main city roads with carriageway 
width at around 14 meters.  
- Existing AC pipes could be damaged during replacement, 
which could endanger the health and safety of workers and 
community people in the long term.  
- KWA does not have any asbestos management plan in 
place. 
- Many pipeline alignments fall in CRZ. 
 
Recommendations (to be addressed in the IEE): 
- AC pipe replacements works will disturb the flow of traffic in 
these areas. Therefore, a proper traffic management plan 
should be developed in consultation with the traffic 
management agency in the city. 
- Develop a community health and safety plan to be 
implemented during construction works (e.g., notice boards, 
barricades, lightings, etc.) 
- Develop an occupational health and safety plan to be 
implemented during construction works. 
- Conduct meaningful consultations with affected 
stakeholders, including prior information to directly affected 
households or establishments in a particular alignment 
construction activities. 
- Any asbestos waste generated during the rehabilitation 
works should be handled, stored and disposed as per the 
Asbestos Management Plan prepared for the project. 
- CRZ clearance is to be obtained from MoEFCC for the 
rehabilitation of pipelines falling in CRZ.  
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¶ Government Press Road 

¶ Karakat Road 

¶ Ernakulam Jn. Railway 
station Road 

¶ Vivekananda Road (nest to 
Railway station) 

¶ Jews Road 

¶ Kuttappayi Road 

¶ Church Road 

¶ Basin Road 

¶ Banerji Road 

¶ Amulya Road 

¶ Providence Road 

¶ St. Vincent Road 

¶ TAB Road 

¶ Paramara Road 

¶ Sivarama Menon Road 

¶ KP Elzebius Master Road 

¶ Shastha Road 

¶ Dr. Palpu Road 

¶ Ayyappankavu East Road 

¶ Tagore Road 

¶ UK Bava Road 

¶ Hamsa Kunj Road 

¶ Justice K Mathew Road 

¶ Darrusalam Road 

¶ Eash Lane 

¶ Pottakuzhi Road 

¶ NK Sreedharan Road 

¶ Erattakulangara Road 

¶ Kunnampilli Road 

¶ Anglo Indian School Road 

¶ Chittoor Road 

¶ Perandoor Road 

¶ Thanikkal Keerthi Nagar 
Road 

¶ Play ground Road 

¶ Perumbotta Road 

¶ Parayil Road 

¶ Puthukkalavattom Road 

¶ Deshabhimani Road 

¶ Keerthi Nagar Junction 
Road 

¶ Keerthi Nagar Cross Road 3 
& 3A 

¶ Keerthi Nagar Cross Road 4 

¶ Keerthi Nagar Cross Road 5 

¶ Keerthi Nagar Cross Road 6 

¶ Keerthi Nagar Cross Road 7 

¶ Maha Manglam Road 

¶ YMJ Road 

¶ BTS Cross Road 
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¶ BTS Edappally Road 

¶ Menon Parambu Road 

¶ Thamburatty Parambu Road 

¶ Perandoor Road 

¶ Ponekkara Road 

¶ Ponevazhi Road 

¶ Manimala Road 

¶ Lal Bahadur Shastri Road 

¶ Prasad Nagar Road no. 1 

¶ Prasad Nagar Road no. 2 

¶ Prasad Nagar Road no. 3 

¶ Prasad Nagar Road no. 4 

¶ SNRA layout no. 2 Road 

¶ KJ Herschel Road 

¶ Rameshwaram Canal Road 

¶ Varu Vaidyan Road 

¶ Santo Gopalan Road 

¶ Rose Street 

¶ KL Bernard Master Road 

¶ Vadathazha Lane 

¶ Ridsdale Branch Road 

¶ Chirattatalam Road 

¶ P J Job Road 

¶ Vasu Vaidyan Road 

¶ AK Xavier Road 

¶ PJ Jacob Road 

¶ Pandikudi Chellanam Road 

¶ Barabas Jacob Road 

¶ Janakiya Road 

¶ Sreeramgam lane 

¶ Santhom Colony Road 

¶ Santa Maria Cross Road 

¶ Kochupally Road 

¶ T & R Cross Road 

¶ Market Road 

¶ Unni Ramesh Road 

11 
Dec 
2019 

AC Pipes Alignments ï Kochi 
City 
 

¶ Old Railway Station Road 

¶ Mathai Manjooran Road 

Findings / Observations: 
- These AC pipe alignments are immediately adjacent (near 
the perimeter boundary) of the Mangalavanam Bird 
Sanctuary, a protected area notified by the Central 
Government. However, this area has not been identified in 
the IBAT Screening for the project. 
- Similarly, these alignments are near the Vembanad - Kol - 
Wetland ï System, a declared Ramsar site. 
Recommendations (to aid in completing the IEE for the 
project): 
- Engage a biodiversity expert who will undertake 
assessment of impacts, if any, of the project to the Bird 
sanctuary, and any other sensitive areas and species 
identified in the IBAT Screening. If impacts are predicted, the 
expert will provide expert advice or recommendations on how 
to mitigate the impacts. 
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12 
Dec 
2019 

Thamanam Pump Houses 1 
and 2 

Findings / Observations (as part of audit of existing 
facilities) 
- Pumping operation is normal.  
- The facility structures, pumps, piping and instrumentations 
are already visibly old. Pipes and fittings are corroding with 
evidence of leakages in most of them. 
- No appropriate personal PPEs (ear plugs, vests, safety 
shoes, helmet) is worn by workers. 
- Rest area / Sleeping room located within the pump houses. 
High risk of hearing loss for workers if there is long period of 
exposure and no ear protection is worn. 
- Noted unmanaged and scattered pipes (including AC pipes) 
within the compound. 
Recommendations for the IEE (as part of corrective 
action plan for existing facilities): 
- Provide appropriate PPEs to workers at the pump houses. 
Enforce the use of these PPEs. 
- Sleeping quarters should not be allowed inside the pump 
house. Rest areas should be located where noise is at 
minimum and with level complying with noise level standards. 
- Implement good housekeeping within and around the pump 
houses. Segregate and manage solid wastes according to 
types. 
- Improve stacking of pipes. Segregate AC pipes from non-
AC pipes. During stacking activities, ensure no AC pipe is 
broken. 
- Engage an Asbestos Cement Expert who will assist the 
project in developing an Asbestos Cement Management Plan 
for the handling and disposal of abandoned AC pipes, 
including training of personnel who will execute the 
management plan. 

12 
Dec 
2019 

Elamkulam Pump House Findings / Observations (as part of audit of existing 
facilities) 
- Pumping operation is normal.  
- Safety guidelines on pump house operation is on display. 
- The facility structures, pumps, piping and instrumentations 
are already visibly old. Pipes and fittings are corroding with 
evidence of leakages in most of them. 
- No appropriate personal PPEs (ear plugs, vests, safety 
shoes, helmet) is worn by workers. 
- Rest area / Sleeping room located within the pump house. 
High risk of hearing loss for workers if there is long period of 
exposure and no ear protection is worn. 
- Stagnant water accumulated in big elbow pipes scattered at 
the facility yard. This is a potential breeding ground for 
mosquitos and other disease vectors. 
- Noted some unmanaged and scattered pipes (including AC 
pipes) within the compound. 
Recommendations for the IEE (as part of corrective 
action plan for existing facilities): 
- Provide appropriate PPEs to workers at the pump house. 
Enforce the use of these PPEs. 
- Sleeping quarters should not be allowed inside the pump 
house. Rest areas should be located where noise is at 
minimum and with level complying with noise level standards. 
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- Implement good housekeeping within and around the pump 
house. Segregate and manage solid wastes according to 
types. 
- Improve stacking of pipes. Segregate AC pipes from non-
AC pipes. During stacking activities, ensure no AC pipe is 
broken. 
- Engage an Asbestos Cement Expert who will assist the 
project in developing an Asbestos Cement Management Plan 
for the handling and disposal of abandoned AC pipes, 
including training of personnel who will execute the 
management plan.  

12 
Dec 
2019 

Pallimukku Pump Houses 1, 2 
and 3 

Findings / Observations (as part of audit of existing 
facilities) 
- Pumping operation is normal.  
- Safety guidelines on pump house operation is on display. 
- The facility structures, pumps, piping and instrumentations 
are already visibly old. Pipes and fittings are corroding, and 
leaks are very prominent. 
- Roofing of one pump house is made of asbestos cement. 
- No appropriate personal PPEs (ear plugs, vests, safety 
shoes, helmet) is worn by workers. 
- Rest area / Sleeping room located within the pump houses. 
High risk of hearing loss for workers if there is long period of 
exposure and no ear protection is worn. 
- Grasses have grown on top of the underground water 
tanks/reservoirs, which suggest lack of regular maintenance 
and clearing. 
- One pump house is equipped with a chlorination unit. 
Accordingly, dosing is monitored by the pump house operator 
who is trained to handle chlorine in the process. No chemist 
is supervising the chlorination. 
Recommendations for the IEE (as part of corrective 
action plan for existing facilities): 
- Provide appropriate PPEs to workers at the pump houses. 
Enforce the use of these PPEs. 
- Sleeping quarters should not be allowed inside the pump 
house. Rest areas should be located where noise is at 
minimum and with level complying with noise level standards. 
- Implement good housekeeping within and around the pump 
houses. All reservoir tanks (underground or ground level) 
should be clear of wastes, including grasses. Segregate and 
manage solid wastes according to types. 
- Confirm if the AC roofing observed will be replaced during 
the rehabilitation activities. Include in the Asbestos Cement 
Management Plan guidelines and procedures on handling 
and disposing these AC roofing if replacement is included. 
- Ensure chemist is available to supervise the chlorine 
dosing.  

12 
Dec 
2019 

Karuvelipady Pump House Findings / Observations (as part of audit of existing 
facilities) 
- High level of noise inside and in the perimeter of the pump 
house. 
- No appropriate PPEs (ear plugs, vests, safety shoes, 
helmet) is worn by workers. 
- Rest area / Sleeping room located within the pump house. 
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High risk of hearing loss for workers if there is long period of 
exposure and no ear protection is worn. 
- Noted unmanaged and scattered pipes (including AC pipes) 
within the compound. 
Recommendations for the IEE (as part of corrective 
action plan for existing facilities): 
- Provide appropriate PPEs to workers at the pump house. 
Enforce the use of these PPEs. 
- Sleeping quarters should not be allowed inside the pump 
house. Rest areas should be located where noise is at 
minimum and with level complying with noise level standards. 
- Implement good housekeeping within and around the pump 
house. Segregate and manage solid wastes according to 
types. 
- Improve stacking of pipes. Segregate AC pipes from non-
AC pipes. During stacking activities, ensure no AC pipes is 
broken. 
- Engage an Asbestos Cement Expert who will assist the 
project in developing an Asbestos Cement Management Plan 
for the handling and disposal of abandoned AC pipes, 
including training of personnel who will execute the 
management plan. 

12 
Dec 
2019 

AC Pipes Alignments ï Kochi 
City 
 

¶ Maulana Azad Road 

¶ Bazar Road 

¶ St. Jacob Road 

¶ Unnamed Road (Adjacent 
Jewish Cemetery) 

¶ KJ Herschel Road 

¶ Church Road 

Findings / Observations: 
- Apart from being near the Vembanad - Kol - Wetland ï 
System, a declared Ramsar site, these AC pipe alignments 
are also near the boundary of Mattanchery Dutch Palace, an 
ASI-Protected monument and St. Francis CSI Church (an 
ASI-protected monument). Some of these alignments 
(Maulana Azad, Bazar, St. Jacob, and an ñunnamedò road) 
are perceived to be within 300 meters of the boundaries of 
the said ASI monument. Some of these pipeline alignments 
fall in the Heritage Zone of Kochi. 
Recommendations (to aid in completing the IEE for the 
project): 
- Engage a heritage expert who will undertake assessment of 
impacts, if any, of the project to the ASI and nationally/state-
protected monuments, and any other physical cultural 
resources in the area. If impacts are predicted, the expert will 
provide expert advice or recommendations on how to 
mitigate the impacts. 
- Pipe laying within the prohibited area and regulated area of 
two ASI protected monuments require clearance from ASI.  
- Pipe laying within the heritage zone of Kochi require 
clearance from the Art and Heritage Commission of Kerala. 

12 
Dec 
2019 

Thoppumpady Pump House ï 
Fort Kochi  

Findings / Observations (as part of audit of existing 
facilities) 
- Safety warning signs / signages posted within the pump 
house premises. 
- No appropriate PPEs (ear plugs, vests, safety shoes, 
helmet) is worn by workers. 
- Rest area / Sleeping room located within the pump house. 
High risk of hearing loss for workers if there is long period of 
exposure and no ear protection is worn. 
- Noted open burning of solid wastes around the compound. 
- This pump house falls in CRZ. 



206 Appendix 11 
 

 

Date Package / Site Findings / Observations / Recommendations 

Recommendations for the IEE (as part of corrective 
action plan for existing facilities): 
- Provide appropriate PPEs to workers at the pump house. 
Enforce the use of these PPEs. 
- Implement good housekeeping within and around the pump 
house. Segregate and manage solid wastes according to 
types.  
- Sleeping quarters should not be allowed inside the pump 
house. Rest areas should be located where noise is at 
minimum and with level complying with noise level standards. 
- CRZ Clearance is to be obtained from MoEFCC for the 
rehabilitation of this pump house. 

12 
Dec 
2019 

Palluruthy Pump House ï Fort 
Kochi 

Findings / Observations (as part of audit of existing 
facilities) 
- Safety warning signs / signages posted within the pump 
house. 
- Noted high level of noise inside the pump house and 
perimeter of the pump house. 
- No appropriate PPEs (ear plugs, vests, safety shoes, 
helmet) is worn by workers. 
- Rest area / Sleeping room located within the pump house. 
High risk of hearing loss for workers if there is long period of 
exposure and no ear protection is worn. 
- Noted open burning of solid wastes around the compound. 
- Noted use of ladders without rails and support. This is not 
compliant with OHS standards. 
- Noted uncovered manhole (open tank) with no appropriate 
barricades around. 
Recommendations for the IEE (as part of corrective 
action plan for existing facilities): 
- Provide appropriate PPEs to workers at the pump house. 
Enforce the use of these PPEs. 
- Implement good housekeeping within and around the PH. 
Segregate and manage solid wastes according to types.  
- Sleeping quarters should not be allowed inside the pump 
house. Rest areas should be located where noise is at 
minimum and with level complying with noise level standards. 
- Use ladders that are compliant with OHS standards (e.g., 
hand rails, ladder foot support). 
- Provide protective barricades around areas with high risks 
of fall (e.g., open manhole or opening of underground tanks 
with no cover). 

12 
Dec 
2019 

Fort Kochi ELSR - Fort Kochi Findings/Observations 
- This ELSR falls in CRZ and within the regulated area of St. 
Francis CSI Church, an ASI protected monument. 
Recommendations (to be addressed in the IEE): 
- Obtain CRZ clearance from MoEFCC and Archaeological 
clearance from ASI prior to the rehabilitation of this ELSR. 
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Appendix 12: Sample Guidance Note on Responses and Measures for COVID-19 
 

óTo Doô List / Protocol 
Daily Drill: 

¶ All workers to report some time earlier before the start of the shift. An attendance register is 
to be maintained for each shift. Masks are mandatory and social distancing40 of at least 1 m 
to be followed in the holding area. The focal point to provide information update.  

¶ The workers need to wash their hands thoroughly (for at least 20-30 seconds) with soap or 
use sanitizers just before reporting screening. Adequate provision for hand washing, soaps, 
sanitizers needs to be made at the reporting location. Hand gloves mandatory for teams who 
are screening workmen, conducting medical check-up and disinfection.  

¶ Health screening to be done for all workers in the shift - including temperature monitoring 
using a non-contact thermometer. Any worker reporting with temperature higher than 37.3oC 
shall be sent to the isolation quarters and periodic observation be made.  

o In case the worker shows symptoms of the pandemic (including COVID-19), the 
procedures as laid down by the national and state laws need to be followed for testing, 
quarantine of at least 14 days or hospitalization, depending upon individual case. 

o All the co-workers in the shift, and other persons with known contact history in the 
construction site should be quarantined for a period of at least 14 days, followed by regular 
check-ups/ observation/ examinations as laid down by the national and state laws.  

¶ The workers found fit need to proceed to work with all required personal protective equipment, 
e.g. masks, gloves, goggles, boots, helmets, harness, etc.  

¶ The workers be encouraged to avoid contact with co-workers as far as possible and wash 
their hands at regular intervals.  

¶ Lunch/meal break be staggered into two so that workers proceed for lunch/meal at different 
times. 

¶ There needs to be a provision of separate drinking bottles/cups for each worker, and these 
need to be cleaned thoroughly after meals. 

¶ Proper hand washing arrangement (water/soaps/sanitizers) needs to be ensured at eating 
locations. Hand washing facilities are ideally to be located within 5 m of toilets and at close 
range of eating space.  

¶ The workers returning to the shift after lunch/meal break need to thoroughly wash their hands 
and follow the same procedure as that followed at the start of the shift.  

¶ At the close of shift, the workers need to thoroughly wash their hands with soap/sanitizers etc.  

¶ The PPE should be thoroughly washed/cleaned/sanitized (depending upon the type of PPE) 
after the shift ends. 

¶ The meal timings should be phased in each shift. There should be a difference of about 1 hour 
between two shifts and the sensitive areas of the workplace should be cleaned / sanitized as 
far as possible.  

¶ The time between two shifts should be used for cleaning and sanitizing machines, hand 
tools and areas of regular contact ï grab handles, control levers, steering wheels, control 

 
40 Https://Www.Mohfw.Gov.In/Pdf/Socialdistancingadvisorybymohfw.Pdf 
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panels, etc. shall be regularly cleaned, and at the end of shifts used across shifts (or 
continuous operations) where operators/helpers change. 

General Guidance for Contractors: 

¶ Site specific risk assessment needs to be undertaken and emergency preparedness plan be 
prepared for all sites, including camp sites and construction sites.  

¶ Protocols for medical treatment, etc. should be prepared/followed, including for reporting, 
referral, treatment and discharge as per national and state laws and other guidelines. 

¶ A health and safety officer to be deployed as the focal point at all project sites, and wherever, 
the same is not in place, urgent action needs to be taken by the contractor to recruit someone. 

¶ Register for all the workers needs to be maintained, along with their health records. Prepare 
a profile of the workforce considering the following: i) Total number of workers who live in the 
labour camps; ii) Total number of workers who commute from their houses; iii) Number of 
male and female workers.  

¶ Limit the number of workers on site at any one time to minimize contact, including exploring 
operations for multi-shift working rotation.  

¶ Entry/exit to the site should be documented. Transport vehicles used during construction 
activities to carry construction materials should be sanitized on regular basis (at least once a 
day). 

¶ Hygienic living conditions need to be ensured in the camp sites with regular/daily cleaning, 
adequate hand washing facilities. Adequate provision for solid waste management needs to 
be provided.  

¶ Provide health and safety training/orientation on COVID19, or any other pandemic, to all 
workers and staff. Some initiatives could be like training family members of construction 
workers to stitch masks and gloves to augment PPE.  

¶ Ensure adequacy of necessary supplies of energy, water, food, medical supplies, cleaning 
equipment, PPE (both for regular use and those for medical exigencies) etc.  

¶ Quarantine and isolation facilities should be established in the camps (WHO Guidelines). The 
isolation facilities should have separate and dedicated toilets with proper arrangement for 
cleaning and removal of faeces. 

¶ Any medical waste produced during the care of ill workers should be disposed as per the 
national and state laws or relevant guidelines (e.g., WHO guidelines from time to time). PPE 
used for medical treatment/care purposes should be stored securely and kept separate from 
other waste. Current WHO recommendations are to clean utility gloves or heavy duty, 
reusable plastic aprons with soap and water and then decontaminate them with 0.5% sodium 
hypochlorite solution after each use. Single-use gloves (nitrile or latex) and gowns should be 
discarded after each use and not reused;  

¶ Incentivize workers lodging in the local community to move to site accommodation. 

¶ The community should be made aware, through posters etc., of procedures put in place at 
site to address issues related to COVID-19. This should include all measures being 
implemented to limit or prohibit contact between workers and the community. 
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Additional guidance for good practice for Contractors: 

o Follow national orders/circulars/guidelines issued from time to time 

o Apply the guidelines/guidance notes referred in the document 

o Practice the Daily Drill and General Guidance above. 

o Camp sites and construction sites may require different approaches to avoid spread of 
COVID-19. Special care to be taken for supply chain related vehicles, personnel and 
material. 

o Provide Contactless attendance system 

The various guidelines / interim notes for construction sites have been prepared by several 
institutions and organizations, some of which are listed below: 
 
a. The Ministry of Home Affairs and Ministry of Health and Family Welfare, Government of India 

issued several Orders/Circulars/Guidelines from time to time to be followed by the State 

governments, sectors and individuals :- (https://www.mha.gov.in/notifications/circulars-covid-

19, 

https://www.mha.gov.in/sites/default/files/PR_ConsolidatedGuidelinesofMHA_28032020_0.p

df , https://www.mohfw.gov.in/. Further, amendments to these orders are updated from time 

to time on https://www.mha.gov.in/media/whats-new, 

b. ILOôs Guidance: Considerations for employment intensive works in response to COVID 19 

(April 12, 2020): https://www.ilo.org/wcmsp5/groups/public/---

ed_emp/documents/publication/wcms_741669.pdf 

c. WBôs ESF/Safeguards interim note: COVID-19 considerations in construction/civil works 

projects (April 7, 2020) 

d. WHOôs guidelines: Getting your workplace ready for COVID-19 (March 03, 2020) 

https://www.who.int/docs/default-source/coronaviruse/getting-workplace-ready-for-covid-

19.pdf; Water, sanitation, hygiene, and waste management for the COVID-19 virus (March 

19, 2020) https://www.who.int/publications-detail/water-sanitation-hygiene-and-waste-

management-for-covid-19; Rational use of personal protective equipment (PPE) for 

coronavirus disease (March 19, 2020): 

https://apps.who.int/iris/bitstream/handle/10665/331695/WHO-2019-nCov-IPC_PPE_use-

2020.3-eng.pdf . 

e. IASC Interim Guidance: Scaling-Up Covid-19 Outbreak Readiness and Response Operations 

in Humanitarian Situations, Including Camps and Camp-Like Settings (March 17, 2020) 

https://interagencystandingcommittee.org/other/interim-guidance-scaling-covid-19-outbreak-

readiness-and-response-operations-camps-and-camp 

f. IDBôs Guidance for infrastructure projects on COVID-19 

https://www.idbinvest.org/en/download/9625  

g. IFC Guidance: Workersô accommodation: processes and standards (2009) 

http://documents.worldbank.org/curated/en/604561468170043490/pdf/602530WP0worke10B

ox358316B01PUBLIC1.pdf 

 

https://www.mha.gov.in/notifications/circulars-covid-19
https://www.mha.gov.in/notifications/circulars-covid-19
https://www.mha.gov.in/sites/default/files/PR_ConsolidatedGuidelinesofMHA_28032020_0.pdf
https://www.mha.gov.in/sites/default/files/PR_ConsolidatedGuidelinesofMHA_28032020_0.pdf
https://www.mohfw.gov.in/
https://www.mha.gov.in/media/whats-new
https://www.ilo.org/wcmsp5/groups/public/---ed_emp/documents/publication/wcms_741669.pdf
https://www.ilo.org/wcmsp5/groups/public/---ed_emp/documents/publication/wcms_741669.pdf
https://www.who.int/docs/default-source/coronaviruse/getting-workplace-ready-for-covid-19.pdf
https://www.who.int/docs/default-source/coronaviruse/getting-workplace-ready-for-covid-19.pdf
https://www.who.int/publications-detail/water-sanitation-hygiene-and-waste-management-for-covid-19
https://www.who.int/publications-detail/water-sanitation-hygiene-and-waste-management-for-covid-19
https://apps.who.int/iris/bitstream/handle/10665/331695/WHO-2019-nCov-IPC_PPE_use-2020.3-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/331695/WHO-2019-nCov-IPC_PPE_use-2020.3-eng.pdf
https://interagencystandingcommittee.org/other/interim-guidance-scaling-covid-19-outbreak-readiness-and-response-operations-camps-and-camp
https://interagencystandingcommittee.org/other/interim-guidance-scaling-covid-19-outbreak-readiness-and-response-operations-camps-and-camp
https://www.idbinvest.org/en/download/9625
http://documents.worldbank.org/curated/en/604561468170043490/pdf/602530WP0worke10Box358316B01PUBLIC1.pdf
http://documents.worldbank.org/curated/en/604561468170043490/pdf/602530WP0worke10Box358316B01PUBLIC1.pdf
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Appendix 13: Details of Public Consultation  
 

Minutes of the Public Consultation held at Chullikkal, Fort Kochi on 20.12.2019 
 

Venue: Anganwadi, Chullikkal                                                                                Time: 11:00 AM 
 

A public consultation meeting was organized by Mr. Antony Francis, Councillor of Division No. 25 
of the Kochi Municipal Corporation. The meeting was attended by 14 ladies.  Mr. Sanjay Maloo, 
Financial Expert, Mr. Kali Sankar Ghosh, Social Expert, Mr. Miguel Diangan Jr., Environmental 
Expert and Mr. Jomcy Mathew, Environmental Expert represented ADB in the meeting. 
 
In the beginning, Mr. Sanjay Maloo explained the background of the project. Then Mr. Kali Sankar 
Ghosh explained the purpose of conducting the consultation. Mr. Miguel Diangan Jr. explained 
the environmental safeguards of ADB.  
 
The following information were communicated to the participants by the Consultants. 
 
¶ Project is required due to ongoing leakages, old pipelines, AC pipes, contamination due 

to leakages and diseases linked to contaminated water. 
¶ Access will be provided during trench work in front of houses and shops. 
¶ Traffic planning will be done by contractor. 
¶ Advance information will be provided to public about the works. 
¶ There will be a GRM and support nos. will be displayed at work sites. 

 
Mr. Jomcy Mathew translated all the talks to the local language, Malayalam. After the talks, the 
participants were requested to provide their opinion about the project. Following are the 
comments given by the participants. 
 
1. Ms. Radha Radhakrishnan said that distribution lines are crossing the drainage canal passing 
through the area (Rameshwaram Canal) at many places and since there are leaks in the 
distribution lines, sewage is entering the pipes. She also said that pipe water has the smell of 
sewage.  
 
2. Ms. Shahida said that children and adults are suffering from recurring fever after the recent 
floods in the area. Mr. Antony Francis also supported this and said that people are suffering from 
many water-borne diseases due to the sewage-contaminated drinking water.  
 
3. Ms. Mumthas demanded that KWA should convince the local public about the purity of water 
they are getting. For that, there should be water testing laboratories at the division level. 
 
4. Ms. Anitha invited the ADB Consultants to see the locations where distribution pipes are 
passing through drains. 
 
5. One of the ladies mentioned that there is excess chlorine taste for the water they are getting. 
 
6. Mr. Antony Francis said that waste water discharge from the industries in Eloor industrial area 
is polluting the Periyar River, the source of drinking water for the City. Mr. Jomcy Mathew 
explained that Eloor Industrial area is downstream of the intake for Aluva WTP and hence there 
is no chance of contamination of water supplied to the city.  
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7. Mr. Miguel Diangan Jr. assured that the quality of water will be ensured in this project and the 
water supplied will meet the Indian standards for drinking water. 
 
8. Subsequent to the meeting, the ADB Consultants visited some of the locations where 
distribution lines are crossing the drains. 
 

Photographs of Public Consultation 
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Signature Sheet of Participants in Public Consultation 
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Responses of Participants of Focus Group Discussion held at Palluruthy on 17.03.2021 

 

ü There is no reliable water supply and no proper timing for water supply 

ü Water getting from water lines is of poor quality.  

ü People are depending on water from shallow bore wells and open wells for washing, 
bathing, and other purposes. 

ü Wells are prone to contamination due to high density of population and proximity of toilet 
tanks to wells. 

ü Due to low pressure in KWA lines, people are connecting pumps directly to the lines and 
storing water in sumps, tanks, and vessels. 

ü Leakages in lines and unauthorised connections lead to entry of dirty water to the 
pipelines and contamination of total distribution system. 

ü Water supply is not adequate and of low pressure in western wards of Kochi. 

 

Photographs of Focus Group Discussion held at Palluruthy on 17.03.2021 
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Attendance of Focus Group Discussion held at Palluruthy on 17.03.2021 
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Responses of Participants of Focus Group Discussion held at Edappally on 22.03.2021 

 

ü People are depending on dug wells and KWA pipe water for daily needs. 

ü Most of them depends on KWA water for drinking purpose. 

ü Waste management is done by Municipal Corporation. 

ü During summer season, availability of water is less and people are depending on other 
private sources. 

ü The area faces contamination of water supply during pipe maintenance period. 

ü A few participants have the opinion that the current water bill is reasonable and they are 
not willing to pay additional tariff for improved water supply. 

 

Photographs of Focus Group Discussion held at Edappally on 22.03.2021 
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Attendance of Focus Group Discussion held at Edappally on 22.03.2021 
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Minutes of the Public Consultation held at Chullikkal, Fort Kochi on 26.06.2023 
 

Venue: Municipal Councilor Office, Chullikkal                                                        Time: 02:00 PM 
 
A public consultation meeting was organized through Mr. Bastine Babu, Councilor of Division No. 
10 of the Kochi Municipal Corporation. The meeting was attended by 28 people of which 18 were 
women and 10 were men. Ms. Luna V Nair, Assistant Executive Engineer and Ms. Sathee Kumari 
V, Assistant Executive Engineer represented KWA in the meeting. Mrs. Saswati Ghosh Belliappa, 
Senior Safeguards Specialist, Mr. Achyutha Rao Aleti, Environment Specialist, Mr. Kali Sankar 
Ghosh, Social Safeguards Consultant, and Mr. Jomcy Mathew, Environmental Safeguards 
Consultant represented ADB in the meeting. 
 
In the beginning, Ms. Luna V Nair explained the background of the project. Then Mr. Bastine Babu 
explained about the need of the project and requested public cooperation for the project. Mr. 
Jomcy Mathew explained the purpose of conducting the consultation and the safeguards 
provisions of the project.  
 
The following information were communicated to the participants. 
 
¶ Project is required due to inadequate production capacity of existing WTPs, ongoing 

leakages, old pipelines, AC pipes, contamination due to leakages and diseases linked to 
contaminated water. 

¶ A new WTP of 190 MLD capacity will be constructed at Aluva to ensure 24x7 water 
supply. 

¶ No land acquisition is involved in the project.  
¶ Access will be provided during trench work in front of houses and shops. 
¶ Traffic planning will be done by contractor. 
¶ Advance information will be provided to public about the works. 
¶ There will be a GRM and support nos. will be displayed at work sites. 

 
After the talks, the participants were requested to provide their opinion and concerns about the 
project. Following are the comments given by the participants. 
 
1. One of the participant expressed a doubt whether the project will be implemented because in 
their experience, several other projects were declared, but not implemented due to lack of fund. 
It was explained that fund will not be a problem for this project since it has financial support of 
ADB. It was also explained that the distribution component of the project is already in the bid 
evaluation stage and the contract will be awarded soon.  
 
2. Another participant complained that water to be distributed at western Kochi area from Aluva 
and Maradu WTPs is being diverted to other areas and they are not getting enough water since 
they are at the tail end of the distribution network. He expressed a concern that water from the 
proposed WTP will also get diverted like this. It was explained that with the proposed WTP of 190 
MLD capacity, there will be excess water available for the entire Kochi water supply master plan 
area which includes Kochi Municipal Corporation and adjoining Municipalities and Grama 
Panchayats. Hence, tail end areas will also get sufficient water. 
 
3. Participants raised a concern about disruption of water supply during pipe laying work. It was 
explained that the existing pipelines will not be disturbed and new pipes will be laid parallel to 
them and they will be connected to the network. Hence, the time of disruption of water supply will 
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be minimum. Further, alternate arrangements such as tanker water supply will be arranged by 
the contractor, if required.  
 
4. Participants complained that their grievances are not being addressed timely by KWA. It was 
explained that there will be a dedicated GRM for the project and a GRC will be constituted. Phone 
number of contact person of the contractor for registering the complaints will be displayed in the 
project information boards at work sites. 
 
5. Participants asked whether they will be given prior intimation regarding the trenching of roads 
in their area and disruption of water supply. It was explained that KWA will give prior intimation 
regarding the works along each road and SMS notification will be given regarding disruption of 
water supply.  
 
6. Participants complained about irregular and insufficient water supply in their area. It was 
explained that after the implementation of the project, which includes a new WTP of 190 MLD 
capacity at Aluva, there will be sufficient water supply 24 x 7 and hence they donôt have to wait 
for any particular time of the day to collect water as they are doing now.  
 
7. Participants complained that usually there is delay in restoration of roads after laying the pipes 
since PWD is doing the restoration. It was explained that in this project, restoration of roads is 
part of the contract and the contractor will restore the roads immediately after laying the pipes. 
 
8. One of the participant raised a question whether the water charge will increase due to ADB 
loan. It was explained that there is no connection between water charge and the loan.  
The meeting was concluded with vote of thanks by Ms. Sathee Kumari. 
 
Photographs and attendance sheet of the public consultation meeting is given below. 
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Photographs of Public Consultation 
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Appendix 14: Sample Grievance Registration Form  

The _____________________________________Project welcomes complaints, suggestions, 
queries and comments regarding project implementation. We encourage persons with grievance 
to provide their name and contact information to enable us to get in touch with you for clarification 
and feedback. 

Should you choose to include your personal details but want that information to remain 
confidential, please inform us by writing/typing *(CONFIDENTIAL)* above your name. Thank you. 

Date  Place of Registration  

Contact Information/Personal Details  

Name  Gender  * Male  

* Female  

Age  

Home Address  

Place  

Phone no.  

E-mail  

Complaint/Suggestion/Comment/Question Please provide the details (who, what, where, and how) of 

your grievance below:  

 

 

If included as attachment/note/letter, please tick here:  

How do you want us to reach you for feedback or use on your comment/grievance?  

 

FOR OFFICIAL USE ONLY 
Registered by: (Name of Official Registering Grievance)  

Mode of Communication:  

Note/Letter  

E-mail  

Verbal/Telephonic  

Reviewed by: (Names/Positions of Officials Reviewing Grievance)  

Action Taken:  

Whether Action Taken Disclosed:  Yes  

No  

Means of Disclosure:  

  



228 Appendix 15 
 

 

Appendix 15: Indicative Terms of Reference for Environmental Safeguards Specialists for 
PMU, PIU and LISU 

Assist PMU and PIU in implementation of the project in compliance with the environmental 
safeguard requirements of the national safeguard system and ADBôs SPS and ensure that the 
Contractors/ Suppliers (including their sub-contractors) comply with the safeguard requirements. 
Detailed tasks of the Specialists include, but not limited to, the following: 

a) Update Environmental Assessment Reports (EARs) including Environmental 
Management Plan (EMP), as necessary, for each subproject and submit to PMU for 
approval; 

b) Include all the environmental safeguards tasks to be handled by the Contractors/ Suppliers 
in the bidding documents; 

c) Include in the bid, the information on regulatory clearances required for the subprojects; 
d) Apprise the Contractors on overall safeguard and compliance requirements; 
e) Ensure that components are not located in environmentally-sensitive areas (wildlife 

sanctuaries, national parks, tiger reserves, etc.,) to avoid significant environmental 
impacts;  

f) Lead and assist PMU and PIU in any additional public consultation is required based on 
the changes in the project design and/or location from existing designs; 

g) Ensure that Contractors/ Suppliers develop project-specific EMPs with detailed measures 
to mitigate environmental impacts during construction/ installation and operation phases; 

h) Ensure that all the standards/conditions, if any, stipulated in regulatory clearances, 
consents are included in the project design; 

i) Ensure that an appropriate environmental monitoring consistent with the EMP and 
commensurate to the impacts of the project is developed by Contractors/ Suppliers as part 
of EAR and EMP; 

j) Advise and assist PMU/PIU to ensure that relevant information on environmental 
safeguards is disclosed to stakeholders, community, and affected people in form and 
language they understand; 

k) Disclose EAR summary in local language at PIU and Project ULB offices; 
l) Ensure inclusion of any feedback from the public consultation process in the EARs and 

EMPs and recommend for approval of PMU; 
m) Ensure that all design-related measures are integrated into project designs before 

approval by the PMU; 
n) Advise/assist PIU in obtaining regulatory clearances and applications and documentation 

required, and ensure that all necessary clearances/permission are in place prior to start 
of construction/ installation; 

o) Monitor the implementation of project EMP to ensure Contractors/ Suppliers and their 
subcontractorsô compliance with the measures set forth in the EMP; 

p) Ensure that Contractors/ Suppliers comply with the conditions, if any, stipulated in 
regulatory clearances, consents; 

q) Assist PMU and PIU in implementation of GRS, and advise the Contractors/ Suppliers on 
appropriate actions to redress the complaints; ensure that complaints/grievances are 
addressed in a timely manner and resolutions are properly documented; 

r) Advise on any corrective or preventative actions to be implemented by Contractors/ 
Suppliers in case of non-compliance or new/unanticipated impacts including budget 
requirements; include all such suggested actions in the monthly Environmental Monitoring 
Reports; 

s) Inform PIU and PMU promptly in case if any significant impacts surfaces, which were not 
identified in the EAR and develop necessary corrective actions as necessary and ensure 
implementation by the Contractors/ Suppliers; 
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t) Consult and coordinate with national- and state-level stakeholders/authorities on 
environment, protected areas/monuments/sites, etc.) to ensure issues/concerns are 
addressed in project design; 

u) Review and approve monthly monitoring reports submitted by Contractors/ Suppliers, and 
consolidate and prepare monthly Environmental Monitoring Report (EMR) and submit to 
PMU; 

v) Submit monthly, semi-annual and annual environmental monitoring reports consolidated 
for all bid packages; 

w) Conduct semi-annual training and capacity building activities (workshops, hands-on 
trainings, visits to project sites, etc.) in implementation and management of environmental 
safeguards in KWA at various project phases to the project agencies (PMU, PIU and 
Contractors/ Suppliers); 

x) Providing support and assistance as required for Projectôs external monitoring agency, if 
any appointed, for annual safeguard compliance audit; 

y) Advise and assist PMU in addressing project-related complaints/grievances; and 
z) Assistance in any other environmental safeguard related tasks as required by PMU. 

 



230 Appendix 16 
 

 

Appendix 16: Sample Daily Monitoring Sheet for Contractor  
 

KERALA URBAN WATER SERVICES IMPROVEMENT PROJECT 
Contractor Monitoring Sheet 

Name of Subproject:         
Location of Subproject:         
Chainage covered (for linear works):      
Supervising PIU:          
Contractor:           
Contractor EHS Supervisor (or equivalent):      
Date of monitoring:          
 

Summary of Findings 

Monitoring Item Status Remarks 

1. Compliance with Local Permit 
Requirements 

(Secured / Application 
Submitted / Not Applicable) 

 

Location/zoning permits   

Permit to construct   

Building permit   

Transport / hauling permits   

2. Compliance with IEE Requirements (Approved / Under 
Preparation / Submitted to 

PIU for Approval) 

 

Site-specific EMP (SEMP)   

Corrective Action Plan, if any   

3. Compliance with SEMP   

Construction Site (Satisfactory / Needs 
Improvement / Not 

Implemented) 

 

- Conduct of toolbox talk   

- Use of PPE   

- Rest areas for male and female 

workers 

  

- Toilets for male and female workers   

- Medical kits   

- Drinking water supply   

- Dust control   

- Noise control   

- Solid waste management   

- Wastewater management   

- Chemicals storage (fuel, oil, etc.)   

- Siltation or erosion control   

- Heavy equipment staging / parking area   

- Barricades around excavation sites   

- Access to residential 

houses/shops/businesses 

  

- Traffic routing signages   

- Lightings at night   

- Trench shoring / landslide protection   
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Monitoring Item Status Remarks 

Construction Workersô Camp Site (Available / Needs 
Improvement / Not 

Available) 

 

- Quarters for male and female workers   

- Sleeping utilities (e.g. beds, pillows, 

blankets, mosquito nets, etc.) 

  

- Power/Electricity supply   

- Drinking water supply   

- Toilets for male and female workers   

- General purpose water supply (cooking, 

washing, bathing) 

  

- Cooking facilities and areas   

- Solid waste management   

- Wastewater management   

- Pest control   

4. Implementation of GRM (Yes / No or None / Under 
Resolution) 

 

Complaints    

Complaints resolution   

5. Environmental Quality Measurement (Passed / Failed / Not 
Applicable) 

 

Ambient air quality sampling   

Noise level measurement   

Receiving water quality sampling   

 
Other Issues:            
             
             
              
 
Attachments:  
1. Copies of permits secured, if any. 
2. Photos taken at worksites, if any. 
(photos attached in previous monitoring sheets should not be used again). 
3. Laboratory results of environmental quality measurements, if any. 
 
 
Prepared by:       
  Name, Designation and Signature 
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Appendix 17: Sample Site Inspection Checklist  for PMU and PIU  
 

KERALA URBAN WATER SERVICES IMPROVEMENT PROJECT 
SITE INSPECTION CHECKLIST 

 
Subproject:          Date:     
Location:        
Chainage (for linear works):      
 

MONITORING/INSPECTION QUESTIONS FINDINGS COMMENTS / 
CLARIFICATIONS 

1. Supervision and Management On-Site Yes No NA  

 a. Is an EHS supervisor available?     

 b. Is a copy of the SEMP available?     

 c. Are daily toolbox talks conducted on 

site? 

    

2. The Facilities Yes No NA  

 a. Are there a medical and first aid kits on 

site? 

    

 b. Are emergency contact details available 

on-site? 

    

 c. Are there PPEs available? What are 

they? 

    

 d. Are the PPEs in good condition?     

 e. Are there firefighting equipment on site?     

 f. Are there separate sanitary facilities for 

male and female workers? 

    

 g. Is drinking water supply available for 

workers? 

    

 h. Is there a rest area for workers?     

 i. Are storage areas for chemicals 

available and with protection?  in safe 

locations? 

    

3. Occupational Health and Safety Yes No NA  

 a. Are the PPEs being used by workers?     

 b. Are excavation trenches provided with 

shores or protection from landslide? 

    

 c. Is break time for workers provided?      

 d. How many for each type of collection 

vehicle is in current use? 

    

4. Community Safety Yes No NA  

 a) Are excavation areas provided with 

barricades around them? 

    

 b) Are safety signages posted around the 

sites? 

    

 c) Are temporary and safe walkways for 

pedestrians available near work sites? 
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MONITORING/INSPECTION QUESTIONS FINDINGS COMMENTS / 
CLARIFICATIONS 

 d) Is there a record of treated wastewater 

quality testing/measurement? 

    

5. Solid Waste Management Yes No NA  

 a. Are excavated materials placed 

sufficiently away from water courses? 

    

 b. Is solid waste segregation and 

management in place? 

    

 c. Is there a regular collection of solid 

wastes from work sites? 

    

6. Wastewater Management Yes No NA  

 a) Are there separate sanitary facilities for 

various types of use (septic tanks, 

urination, washing, etc.)? 

    

 b) Is any wastewater discharged to storm 

drains? 

    

 c) Is any wastewater being treated prior to 

discharge?  

    

 d) Are measures in place to avoid siltation 

of nearby drainage or receiving bodies 

of water? 

    

 e) Are silt traps or sedimentation ponds 

installed for surface runoff regularly 

cleaned and freed of silts or sediments? 

    

7. Dust Control Yes No NA  

 a. Is the construction site watered to 

minimize generation of dust? 

    

 b. Are roads within and around the 

construction sites sprayed with water on 

regular intervals? 

    

 c. Is there a speed control for vehicles at 

construction sites? 

    

 d. Are stockpiles of sand, cement and 

other construction materials covered to 

avoid being airborne? 

    

 e. Are construction vehicles carrying soils 

and other spoils covered? 

    

 f. Are generators provided with air 

pollution control devices? 

    

 g. Are all vehicles regularly maintained to 

minimize emission of black smoke? Do 

they have valid permits? 

    

8. Noise Control Yes No NA  

 a) Is the work only taking place between 7 

am and 7 pm, week days? 
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MONITORING/INSPECTION QUESTIONS FINDINGS COMMENTS / 
CLARIFICATIONS 

 b) Do generators operate with doors 

closed or provided with sound barrier 

around them? 

    

 c) Is idle equipment turned off or throttled 

down? 

    

 d) Are there noise mitigation measures 

adopted at construction sites? 

    

 e) Are neighbouring residents notified in 

advance of any noisy activities 

expected at construction sites? 

    

9. Traffic Management Yes No NA  

 a) Are traffic signages available around 

the construction sites and nearby 

roads? 

    

 b) Are re-routing signages sufficient to 

guide motorists? 

    

 c) Are the excavation sites along roads 

provided with barricades with 

reflectors? 

    

 d) Are the excavation sites provided with 

sufficient lighting at night? 

    

10. Recording System Yes No NA  

 a) Do the contractors have recording 

system for SEMP implementation? 

    

 b) Are the daily monitoring sheets 

accomplished by the contractor EHS 

supervisor (or equivalent) properly 

compiled? 

    

 c) Are laboratory results of environmental 

sampling conducted since the 

commencement of construction 

activities properly compiled? 

    

 d) Are these records readily available at 

the site and to the inspection team? 

    

 

Other Issues:            
             
             
              
 

Prepared by:       
  Name, Designation and Signature 
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Appendix 18: Sample  Semi-Annual Environmental Monitoring Report Template  
 
1. INTRODUCTION 

¶ Overall project description and objectives 
 

¶ Environmental category as per ADB Safeguard Policy Statement, 2009 
 

2. PROJECT SAFEGUARDS TEAM 

¶ Identify the role/s of Safeguards Team including schedule of on-site verification of reports 
submitted by consultants and contractors. 

 
Name Designation/Office Email Address Contact Number 

1. PMU    

    

    

2. PIUs    

    

    

3. Consultants    

    

    

 
3. OVERALL PROJECT AND SUBPROJECT/PACKAGE PROGRESS AND STATUS 

¶ Indicate (i) status of design ï preliminary design or final design, (ii) status of 
implementation - under bidding, contract awarded but no works yet, contract awarded with 
works, civil works completed, or O&M  

 
Package 
Number 

Components/ 
List of Works 

Type of 
Contract 
(specify 
if DBO, 
DB or 
civil 

works) 

Status of Implementation 
(specify if Preliminary Design, 

Detailed Design, On-going 
Construction, Completed 
Works, or O&M phase)41 

Contract 
Status 

(specify if 
under 

bidding or 
contract 

awarded) 

If On-going Construction 

%Physical 
Progress 

Expected 
Completion 

Date 

       

       

       

 

¶ For package with awarded contract, provide name/s and contact details of contractor/sô 
nodal person/s for environmental safeguards. 

 
Package-wise Contractor/sô Nodal Persons for Environmental Safeguards 

Package Name IEE Cleared by 
ADB 

(provide date) 

Contractor HSE Nodal 
Person 

Email Address Contact Number 

      

      

      

 

 
41 If on-going construction, include %physical progress and expected date of completion  
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4. STATUS OF IEE PER SUBPROJECT/PACKAGE 

¶ Provide status of updated/final IEE42 per package. 
 

Package-wise Implementation Status 
Package 
Number 

Final IEE based on Detailed Design Site-specific EMP 
(or Construction 

EMP) approved by 
Project Director?43 

(Yes/No) 

Remarks 

Not yet due 
(detailed 

design not yet 
completed) 

Submitted to 
ADB 

(provide date 
of submission) 

Disclosed on 
project 
website 

(provide link) 

Final IEE 
provided to 
Contractor/s 

(Yes/No) 

       

       

 
5. COMPLIANCE STATUS WITH NATIONAL/STATE/LOCAL STATUTORY 
ENVIRONMENTAL REQUIREMENTS44 

Package 
No. 

Statutory 
Environmental 
Requirements45 

Status of Compliance 
(Specify if obtained, submitted 

and awaiting approval, 
application not yet submitted ) 

Validity 
Date(s) 

(if already 
obtained) 

Action 
Required 

Specific Conditions 
that will require 
environmental 
monitoring46 

      

      

 
6. COMPLIANCE STATUS WITH ENVIRONMENTAL LOAN COVENANTS  

Schedule No. and Item 
(see Project Loan Agreement and list provisions 
relevant to environmental safeguards, core labor 
standards and occupational health and safety) 

Covenant Status of 
Compliance 

Action 
Required 

    

    

 
7. COMPLIANCE STATUS WITH THE ENVIRONMENTAL MANAGEMENT PLAN (Refer 
to EMP Tables in Approved IEE/s) 

¶ Confirm in IEE/s if contractors are required to submit site-specific EMP 
(SEMP)/construction EMPs (CEMP). If not, describe the methodology of monitoring each 
package under implementation. 
 

¶ Provide over-all compliance of the contractors with SEMP/CEMP. This should be 
supported by contractorsô monthly monitoring reports to PIU(s) and/or verification reports 
of PIU(s) or project consultants. Include as appendix supporting documents such as 
signed monthly environmental site inspection reports prepared by consultants and/or 
contractors. 

 
42 IEE prepared based on preliminary design and cleared by adb with condition that updated/final iee based on 

detailed design will be submitted.  
43 Works will not be allowed until SEMP/CEMP is approved by project implementation unit or project management 

unit.  
44 All statutory clearance/s, no-objection certificates, permit/s, etc. Should be obtained prior to award of contract/s. 

Attach as appendix all clearance obtained during the reporting period. If already reported, specify in the ñremarksò 
column. 

45 Specify statutory requirements: environmental clearance? Permit/consent to establish? Forest clearance? 
Workers/labor permit, etc. 

46 Example: environmental clearance requires ambient air quality monitoring, Forest Clearance/Tree-cutting Permit 
requires 2 trees for every tree, etc. 
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Overall Compliance with SEMP/CEMP 

Package No. Status of SEMP/CEMP Implementation 
(Excellent/ Satisfactory/ Partially Satisfactory/ Below 

Satisfactory) 

Action Proposed and Additional 
Measures Required 

   

   

   

 

¶ Provide description based on site observations and records: 
o Confirm if any dust was noted to escape the site boundaries and identify dust 

suppression techniques followed for site/s. 
o Identify muddy water was escaping site boundaries or muddy tracks were seen on 

adjacent roads. 
o Identify type of erosion and sediment control measures installed on site/s, condition of 

erosion and sediment control measures including if these were intact following heavy 
rain; 

o Identify designated areas for concrete works, chemical storage, construction 
materials, and refueling. Attach photographs of each area. 

o Confirm spill kits on site and site procedure for handling emergencies. 
o Identify any chemical stored on site and provide information on storage condition. 

Attach photograph. 
o Describe management of stockpiles in each work site (construction materials, 

excavated soils, spoils, etc.). Provide photographs. 
o Describe management of solid and liquid wastes on-site (quantity generated, 

transport, storage and disposal). Provide photographs. 
o Provide information on barricades, signages, and on-site boards. Provide 

photographs. 
o Provide information on workers labor camp(s). Provide photographs. 
o Provide information on work-related accidents and incidents. Describe actions 

implemented. 
o Provide information on if there are any activities being under taken out of working 

hours and how that is being managed. 
 

¶ Provide list of trainings on environmental safeguards, core labor standards, and OSH 
conducted during the reporting period. Include ADB-organized workshop, trainings, 
seminars, etc.) 

 
Trainings, Workshops and Seminars Conducted 

Date Topic Conducted by No. of 
Participants 

(Total) 

No. of 
Participants 

(Female) 

Remarks 

      

      

      

 

¶ Provide the monitoring results as per the parameters outlined in the approved EMP (or 
site-specific EMP/construction EMP when applicable). 
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Summary of Environmental Monitoring Activities (for the Reporting Period)47 
Impacts 

(List from 
SEMP/CEMP) 

Mitigation 
Measures 
(List from 

SEMP/CEMP) 

Parameters 
Monitored (As 

identified in 
the 

SEMP/CEMP) 

Method of 
Monitoring 

(Visual, Actual 
Sampling, 

etc.) 

Location of 
Monitoring 

(Provide GPS 
Coordinates)48 

Date of 
Monitoring 
Conducted 

Person 
Who 

Conducted 
the 

Monitoring 

Design Phase 

       

       

Pre-Construction Phase 

       

       

Construction Phase 

       

       

       

Operational Phase 

       

       

 
8. MONITORING OF ENVIRONMENTAL IMPACTS ON PROJECT SURROUNDINGS 

¶ Confirm records of pre-work condition of roads, agricultural land or other infrastructure 
prior to starting to transport materials and construction. 

 
Package No. Status of Pre-Work 

Conditions 
(Recorded / Not 

Recorded) 

Baseline Environmental 
Conditions (air, water, 
noise) Documented 

(Yes / No) 

Action Proposed and 
Additional Measures 

Required 

    

    

    

 

¶ Provide information on monitoring activities conducted during reporting period. If not 
conducted, provide justification. Compare results with baseline and internationally 
recognized standards.49  

 
Air Quality Monitoring Results 

Site No. Date of Testing Site Location 
(Provide GPS 
Coordinates)50 

Parameters (as required 
by statutory clearances or 
as mentioned in the IEE) 

Remarks 

PM10 
µg/m3 

SO2 
µg/m3 

NO2 
µg/m3 

       

       

       

 
47 Attach Laboratory Results and Sampling Map/Locations 
48 If GPS coordinate is not available, provide landmark(s) and/or chainage. 
49 ADB Safeguard Policy Statement (SPS) Appendix 1, para 33: During the design, construction, and operation of the 

project the borrower/client will apply pollution prevention and control technologies and practices consistent with 
international good practice, as reflected in internationally recognized standards such as the World Bank Groupôs 
Environment, Health and Safety Guidelines. These standards contain performance levels and measures that are 
normally acceptable and applicable to projects. When host country regulations differ from these levels and measures, 
the borrower/client will achieve whichever is more stringent. If less stringent levels or measures are appropriate in 
view of specific project circumstances, the borrower/client will provide full and detailed justification for any proposed 
alternatives that are consistent with the requirements presented in the SPS. 

50 If GPS coordinate is not available, provide landmark(s) and/or chainage. 
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Water Quality Monitoring Results 
Site 
No. 

Date of 
Sampling 

Site 
Location 

Parameters (as required by statutory clearances 
or as mentioned in the IEE) 

Remarks 

pH Conductivity 
µS/cm 

BOD 
mg/L 

TSS 
mg/L 

TN 
mg/L 

TP 
mg/L 

          

          

          

 
Noise Quality Monitoring Results 

Site No. Date of 
Testing 

Site Location LAeq (dBA) (as required by 
statutory clearances or as 

mentioned in the IEE) 

Remarks 

Day Time Night Time  

      

      

      

 
9. INFORMATION DISCLOSURE AND CONSULTATIONS 

¶ Confirm PMU/PIU/contractors provide project-related information to stakeholders, 
communities and/or affected people before and during construction works.51 

¶ Provide information on consultations conducted during reporting period such dates, topics 
discussed, type of consultation, issues/concerns raised, safeguards team member 
present. Attach minutes of meetings (ensure English translation is provided), attendance 
sheet, and photos. 

 
Date of Consultation Location Number of 

Participants (specify 
total, male and 

female) 

Issues/Concerns 
Raised 

Response to 
issues/concerns 

     

     

     

  
10. GRIEVANCE REDRESS MECHANISM 

¶ Grievance Redress Mechanism. Provide information on establishment of grievance 
redress mechanism and capacity of grievance redress committee to address project-
related issues/complaints. Include as appendix Notification of the GRM (package-wise if 
applicable). 
 

¶ Complaints Received during the Reporting Period. Provide information on number, 
nature, and resolution of complaints received during reporting period. Attach records as 
per GRM in the approved IEE. Identify safeguards team member/s involved in the GRM 
process. Attach minutes of meetings (ensure English translation is provided). 

 
 

 
51 Check EMP requirement on information disclosure. At a minimum, PIU thru the contractor should notify 

communities/affected persons/sensitive receptors 7 days and again 1 day before start of works. 
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11. SUMMARY OF KEY ISSUES/CONCERNS IDENTIFIED DURING THE REPORTING 
PERIOD AND REMEDIAL ACTIONS 

¶ Provide corrective action plan which should include all issues/concerns, actions required 
to be implemented, responsible entities, and target dates. 

 
12. STATUS OF CORRECTIVE ACTIONS FROM PREVIOUS SEMR(S) 

¶ Provide information on corrective actions to be implemented as reported in the previous 
SEMR(s). Include status of implementation of feedbacks/comments/suggestions as 
provided by ADB, if any. 

 
Corrective Action Plan Status 

Issues/Concerns Corrective Action Status Remarks 

    

    

    

 
13. APPENDIXES 

¶ Photos 

¶ Records of consultations 

¶ Copies of environmental clearances and permits (if not provided in the previous SEMR) 

¶ Environmental site inspection report (if not provided in the previous SEMR) 

¶ Other 
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Abbreviations 

 
ADB  ï Asian Development Bank 
CR ï Critically endangered 
CRZ ï Coastal Regulation Zone 
EIA  ï Environmental Impact Assessment 
EN ï Endangered 
ELSR  Elevated Level Surface Reservoir 
GCDA ï Greater Cochin Development Authority  
GLSR ï Ground level Storage Reservoir  
HTL ï High tide line 
KUWSIP ï Kerala Urban Water Services Improvement Project  
IEE ï Initial Environmental Examination  
IBAT ï Integrated Biodiversity Assessment Tool 
IUCN ï International Union for Conservation of Nature 
LC ï Least Concern  
MOEFCC  ï Ministry of Environment, Forest and Climate Change 
MLD ï Million liters per day  
NE  ï Not Evaluated 
NT ï Near Threatened 
RET ï Rare, Endangered and Threatened Species 
RKDP ï Rebuild Kerala Development Program  
SPS  ï Safeguard Policy Statement, 2009 
TDEF ï Tropical Dry Evergreen Forest  
SDGs ï United Nations Sustainable Development Goals  
UNEP ï United Nations Environment Programme 
V ï Vulnerable 
WTP ï Water Treatment Plant  
WCMC ï World Conservation Monitoring Centre 
WDPA ï World Database on Protected Area 
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SUMMARY 

Kochi is a coastal port city and the commercial capital of Kerala, the expanding coastal city attract 

variety of environmental issues of which the distribution of water needs is a major concern. The 

Kerala Urban Water Services Improvement Project (KUWSIP) has proposed to improve water 

supply in Kochi and through rebuilding resilient and sustainable infrastructure under the Rebuild 

Kerala Development Program (RKDP). The project site, the Kochi city is almost uniform in 

appearance with highest development in the state, which harbour marine flora and fauna of great 

ecological diversity. The major biodiversity habitats of Kochi city are the coastal region, 

Vembanad backwaters, estuary, mangroves, wetlands and fresh water ponds. The city is densely 

populated with an undulating topography, most of the natural vegetation has been replaced by 

plantations and avenue trees, which covers the major part of the area. 

 

Estuaries are the dominant ecosystem of Kochi spread all along the city. Mangroves play a major 

role in biodiversity of the city, and highly contribute to the estuarine biodiversity. Puthuvype, 

Mangalavanam and Kundannur are the main three sites where mangroves are found in Kochi 

of which Puthuvype has largest mangrove cover with 200 hectares. Mangroves exist in 

Mangalavanam Bird Sanctuary, Valanthakad island situated well within the urban area. 

Fragmented mangroves patches are found in Chitrapuzha river mouth near Maradu, 

Udayamperoor Cheppanam islands near Fort Kochi. The Kerala state government had declared 

the 2.74 ha area of Mangalavanam as a Protected Area in 2004. The protected area falls under 

West Coast biographic zone, 4 species of true mangrove exist in the area are Avicennia officinalis, 

Rhizophora mucronata, Acanthus ilicifolius and Acrostichus aureum and 30 other floral species 

exists in the Sanctuary. The Vembanad lake declared as Ramsar site in 2002. Is an extensive 

estuarine system, the second largest in Kerala state. The wetland has 14 mangroves species as 

well as over 40 associated plant species, and 57 species of birds, including six that are migratory. 

Nearly 100 species of fish sustain a lively fishing industry. Two endangered species Syzygium 

travancoricum (endangered species according to the Red Data Book of Indian Plants) and 

Calamus rotang in the Terrestrial system are found in the estuarine system. 

 

The biodiversity assessment of Flora and Fauna and their interlinkages and eco sensitivity along 

the project sites it can be concluded that there is no significant impact on the flora and fauna of 

this areas. With the precautions and mitigation measures during the construction phase especially 

during the monsoons, expected impacts can be avoided.  The construction work may change soil 

density, landscape relief, surface and ground water flows. Hence adequate measures have to be 

taken during the construction or developmental work. All the eco-sensitive habitats within the 50 

km radius of the project site, with good number of species which is Near Threatened and under 

Schedule I category will not be disturbed or influenced by the implementation of the project since 

their ecological boundaries are not influenced or disturbed by the project. CRZ clearance will be 

required for the project site before the implementation of the project  

1. INTRODUCTION  

Kochi is a coastal port city and the commercial capital of Kerala located along the southwestern 

coast of India. Along the Malabar coast, the Kochi region covers Fort Kochi, Mattanchery, 

Wellington Island, mainland Ernakulam and its suburb, including Vyttila, Vennala, Edappally. The 
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settlements and commercial centers of Kochi extends until the water front of the seacoast. Kochi, 

also known as the Queen of the Arabian Sea is an important tourist site which attracts the highest 

number of domestic and international tourists in Kerala, while also being a significant economic 

and trading hub within the state. The developing and expanding coastal city attract variety of 

environmental issues of which the distribution of water needs is a major concern. Various studies 

and observations tell us that the immediate distress of coastal developments are the destruction 

of its habitats and environment around. 

About 95% of the water needs of Kochi is depend on the Periyar river, there has been 

considerable reduction in the run-off of Periyar in last few decades, because of the construction 

of reservoirs, inter-basin transfers, watershed modifications and variability in rainfall 

characteristics. Kochi receives an annual average rainfall of 3000 mm in two monsoon seasons, 

from June to August and September to November, ground water availability is limited for 

consumption. Roads and paving in the city increase run-off and reduce infiltration further salinity 

intrusion and other environmental issues affect both the water quality and quantity. There are 

several water related issues faced by Kochi and many of these have intensified due to rapid 

urbanization during the past decade. These issues pose a real threat on urban water security of 

Kochi. Some of these issues include: increasing gap between demand and supply, water loss in 

the distribution network, ground water depletion, ground water contamination due to unsafe 

sanitation and unscientific solid waste management, salinity intrusion to inland areas, localized 

floods due to improper storm water management, etc. Apart from these issues, Kochi is predicted 

to be under strong impact of global climate change which will likely cause increased temperature, 

rainfall variability, rising sea levels and increase in salinity intrusion in the Corporation areas. 

 

The ecological and socio-economic importance of coastal ecosystems to the local communities 

and to the country has been recognized in the Convention of Biological Diversity discussions from 

1992 and the Ramsar conventions have also recognized importance of these systems and have 

initiated many programs for the management of coastal wetlands. Even with such initiatives these 

coastal ecosystems continue to be under pressure both regionally and globally, with growing 

population and their needs. At times these systems are compromised for supplying the basic 

needs for the peoples. Ministry of Environment Forests and Climate Change has initiated and 

implemented many legal measures for the sustainable development and wise use of resources. 

Thus, itôs imperative to identify if any ecology and environment sensitive places are disturbed in 

implementing the project and propose management / mitigation plans if any. 

 
The United Nations Sustainable Development Goals (SDGs) acknowledge the livelihood 

implications of Environmental management for sustainable development and, therefore, urge all 

countries to focus on policies and programmes that bring Environmental management to the 

center stage of their development agenda, to ensure sustainable livelihood transformation. The 

natural environment, including the water bodies such as the sea, estuaries and the lagoon as 

natural capital, and their associated livelihood activities such as fishing and other associated 

activities are threatened by poor Environmental management practices. Thus, Kochi the highly 

populated city with increasing floating population does need a proper and efficient water 
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distribution system.  In upgrading the environmental quality and safety of the dependent 

communities and the visiting populations, the Kerala Water Authority has a planned for a smart 

water system which provides fast and accurate methods and to manage water distribution 

infrastructure efficiently, improve efficiency of system, reducing maintenance-operation cost and 

prioritizing repair or rehabilitation. The project proposal will be implemented by Kerala Water 

Authority, part of the project lies on the CRZ category and influences the coastal ecosystem as 

well, and thus itôs imperative for a detail study on the likely impacts and solutions. 

2. PROJECT SITE DESCRIPTION 

Kochi is the second most important port city on the western coast of India situated in Ernakulam 

District, located in the central region of the State, between the Western Ghats and the Arabian 

Sea. Kochi has a tropical climate. The annual variation of temperature is between 26ºC and 33ºC. 

The humidity is high all year round because of its proximity to the sea and large inland water 

bodies, or backwaters. The wet season relates to the southwest and the northwest monsoons 

giving an average annual rainfall of 2,900 mm. Kochi city alone accounts for 40% of the urban 

population in the District. Greater Cochin Development Authority (GCDA) area encompasses the 

Municipal Corporation area, six municipalities and adjoining 32 Gram Panchayats. The Kochi 

estuary spreads throughout the city, includes a system of interconnected lagoons, bays and 

swamps enclosing many islands extending approximately 500 km2. The coastline of Kochi is 

spread along 46 kms and Kochi estuary, the complex waterway of about 80 km long and the 

estuary opens to the Arabian Sea through the 150 m wide Munambam inlet to the north and the 

450 m wide Cochin inlet to the middle. 

 

Figure 1. Map of Kerala and the Kochi, Kochi estuaries and its interlinkages 
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3. PROJECT DESCRIPTION 

The Kerala Urban Water Services Improvement Project (KUWSIP) has proposed to improve water 

supply in Kochi and through rebuilding resilient and sustainable infrastructure under the Rebuild 

Kerala Development Program (RKDP). The project is aimed to improve customer service by 

providing each household and each non-domestic property with a potable, pressured and reliable 

supply of water for 24 hours every day 

and to improve efficiency by refurbishing water treatment plants and pump stations. In Kochi 

Corporation Five existing water treatment plant with a capacity of 325 million liters per day (MLD) 

and 15 water pumping stations will be rehabilitated through procurement of new equipment and 

instrumentation. Water distribution system and management will be improved by replacing 700 

km of pipes. The system will be operated involving private sector operator for 10 years. In addition, 

146,000 water meters will be replaced with high quality and reliable meters ensuring 100% 

connections to vulnerable households. The project will cover 95 km2 of the city providing 146,564 

Water Connections.  

 

 
This report deals with the existing status of biodiversity prevailing in Kochi and likely impact which 

may be a hindrance to the environment due to the implementation of this project. Hindrance to 

any floral and faunal species and habitats within the 50 km radius are also assessed. The project 

site, the Kochi city is almost uniform in appearance with highest development, harbour marine 

flora and fauna of great ecological diversity. The major biodiversity habitats of Kochi city are the 

coastal region, Vembanad backwaters, estuary, mangroves, wetlands and fresh water ponds.  
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Figure. 2. View of distribution 

network of pipelines in the Kerala 

Urban Water Services 

Improvement Project (KUWSIP). A 

few locations of the network 

Starting from the Aluva Water 

Treatment Plant (WTP), 

Thammanam Ground level 

Storage Reservoir (GLSR) and 

Pump House followed by the 

Maradu (WTP), Palluruthy (2 

GLSR) and the Mattanchery 

Elevated Level Surface Reservoir 

(ELSR), Fort Kochi (ELSR) and the 

Kumbalangi Sump. The 

distribution pipeline from Aluva to 

the Fort Kochi and other sites 

crosses through several water 

ways, intertidal water ways within 

the project site, which are 

ecological sensitive zones. And 

these crossings fall under The 

Coastal Regulation Zone (CRZ) 

Notification (MoEFCC, 2019) 
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Figure 3. View on the location of the Aluva Water Treatment Plant (WTP) along the Periyar 

River and a thick vegetation patch less than 1000 mts from the plant 

 

Figure 4. View of Maradu (WTP) and the mangrove patches along the site, the fragmented 
mangrove patches are less than 1000 mts from the water treatment plant 
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Figure 5. Developmental activities along the Water Treatment Plants along the Aluva and Maradu 

in 2010-21. A decade before the developmental pressure was very less and has rapidly increased 

now in 2021, which is visible in the Figure, more developments along the water ways and within 

the tidal limits at Maradu   

 

4. RAPID BIODIVERSITY AND HABITAT ASSESSMENT 

The process of assessing the coastal, Estuarine and terrestrial biodiversity with a limited period 

of time which include the Baseline inventory, species-specific assessment, change assessment 

and Indicator assessment  

o Baseline inventory will focus on overall biological diversity of the project site both 

inventory and via the literatures  

o Species specific assessment provides a rapid appraisal of the status of a biodiversity 

and associated species in a project area. 

o change assessment were undertaken to determine the effects of human activities or 

natural disturbances in the project site 

o Indicator assessment were carried out to assess any particular species or can inform us 

about overall health of the site or the region 

 

Data sources  
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o Regional and National literatures 

o Integrated Biodiversity Assessment Tool (IBAT);  

o The World Database of Key Biodiversity Areas website (WPDA);  

o Important Bird Areas (Birdlife International);  

o Ramsar website;  

o IUCN Red list;  

o UNEP-WCMC (2017) Global Critical Habitat screening layer.  

 

A rapid ecological and environmental survey was conducted along the proposed project based 

on the literatures, photographs and discussions, the area includes the major water bodies, 

interlinking areas and the terrestrial areas. The proposed project crosses six different habitats 

such as the estuarine ecosystem, the Intertidal area and the mangrove ecosystem, terrestrial 

tropical evergreen forest ecosystem, the freshwater ecosystem, the urban terrain system, and 

thus all the sites were studied/reviewed and documented. In all the sites of the project area, the 

coastal and terrestrial floral species and the associated and macrofauna were analyzed and 

assessed. Based on the secondary literature sources and photographic evidence the species 

numbers and ecosystem type were estimated.  

 

5. RESULTS 

The results are based on the screening process with existing and updated literatures, 

photographs and discussions. Irrespective of very rapid urbanization and development in the 

project area the biodiversity is impressive, Kochi is home to Mangalavanam mangrove bird 

sanctuary and Vembanad lake, the largest Ramsar wetland in South India.  

 

5.1 Biodiversity  

The flora of Kochi is tropical, heavy rainfall, moderate temperature and fertile soil support 

vegetation cover in the city. Kochi being the largest urban center of the district along the Arabian 

coast is dominated by Lowland the Coastal Region, which consists of estuarine, strand vegetation 

and coastal tropical vegetation. The major habitat types are the Vembanad backwaters, estuary, 

mangroves, wetlands and fresh water ponds. The vegetation cover is influenced by the habitat 

types; thus, a variety of flora and fauna exists in the city and also many introduced floral species 

exists.  

 

The city is densely populated with an undulating topography, most of the natural vegetation has 

been replaced by plantations and avenue trees, which covers the major part of the area. The 

natural flora of this area is that of the Artocarpus hirsutus, Areca indica, Anacardium occidentale, 

Albizia odoratissima and several varieties of annuals and perennials. Ageratum conyzoides, 

Anesomeles indica, Cocos nucifera, Cleredendrum serratum, Crotalaria pallida, Desmodium 

tridlorium, Jatropha curcas, Leucas indica, Mimosa pudica, Naragamia alata, Rungia parviflora. 
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Climbers and epiphyses are few. Calycopteris floribunda, Panthus scandens, and Smilax 

zeylanica are some of the climbers found in mixed deciduous forests. Dendrobium nahum and 

Vanda testatea and fern Drynaria circutously are common epiphytes in this region.  

 

5.2 Estuarine and Mangrove Diversity  

 
Estuaries are the dominant ecosystem of Kochi spread all along the city. Estuaries are an 

irreplaceable natural resource and Critical natural habitats, home for birds, mammals, fish and 

other wildlife, which depend on estuarine habitats as places to live, feed and reproduce. Many 

marine organisms, including most commercially-important species of fish, depend on estuaries at 

some point during their development. The high value of biologically productive, estuaries provide 

ideal areas for migratory birds to rest and refuel, many species of fish and wildlife rely on the 

sheltered waters of estuaries as protected spawning places, estuaries are often called the 

"nurseries of the sea. The estuarine flora and soils also act as natural buffers between the land 

and ocean, absorbing flood waters and storm surges, protecting the upland habitat from storm 

and flood damage. 

 

Figure 6. Biodiversity hot spots within 15kms range from the Kochi project site 

Mangroves are salt-tolerant trees and shrubs in the intertidal areas of sheltered shores, estuaries, 

and mudflats of tropical and subtropical regions, they are uniquely adapted to marine and 

estuarine conditions, with high salinity fluctuation and muddy anaerobic soils. Since they are 

found in the interface between marine and terrestrial ecosystems, they support unique fauna with 

high biodiversity by providing habitats, nurseries, shelter, and feeding areas for various animals 
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such as reptiles, birds, mammals, fish, and shrimps and one of the highly productive ecosystem. 

Mangrove ecosystems provide ecological sustainability, economic prosperity, environmental 

security and cultural values. Thus, mangrove ecosystems significantly support the coastal 

economy by providing valuable fishery resources. Sustainable global marine fisheries are partly 

dependent upon the health of mangrove ecosystems. 

Some of the constituent species of estuarine vegetation are Acanthus ilicifolius, Cerebera 

odollam, Clereodendrom inerme, Cyperus javanicus, Derris trifoliata, Scaevola sericea, 

Sphenoclea zeylanica, Xyris indica, Launea sermentosa, Ipomea prescarpe, Portulacca 

oleraceae, Hydrocotyle, Spinifex littoreus, etc. The Acrostrichum aureum, a member of polydicea 

is abundant along the bank of the backwater areas. Eichhornia officinalis and Macaranga indica 

are observed along the bank of backwaters at Chitrapuzha river.  

 
Mangroves play a major role in biodiversity of the city, and highly contribute to the estuarine 

biodiversity. They provide nursery ground for fish, marine invertebrates, molluscans and habitat 

for birds and contribute detritus enhancing the productivity of the complex mangrove and 

estuarine ecosystem. Puthuvype, Mangalavanam and Kundannur are the main three sites 

where mangroves are found in Kochi of which Puthuvype has largest mangrove cover with 

200 hectares. Mangroves exist in Valanthakad island situated well within the urban area, this 

island is inhabited by human population and the mangrove is also connected to Maradu Village. 

Fragmented mangroves patches are found in Chitrapuzha river mouth near Maradu, 

Udayamperoor Cheppanam islands near Fort Kochi. mangroves were once found abundantly in 

Elamakkara and Vyttila but now has degraded  

 
5.2.1 Mangalavanam Mangroves / Bird Sanctuary  

The Kerala state government had declared the 2.74 ha area of Mangalavanam as a Protected 

Area in 2004, considering its importance in the life and voyage of migratory birds. The protected 

area falls under West Coast biographic zone. The true mangrove and mangrove associate 

species that exist in the area are Avicennia officinalis, Rhizophora mucronata, Acanthus ilicifolius 

and Acrostichus aureum. There are 30 floral species in Sanctuary, the major flora available in the 

Sanctuary are Acanthus ilicifolius, Acrostichum aureum, Alternanthera sp,  Avicennia officinalis, 

Azadirachta indica, Caryota urens, Ceiba pentandra, Coccinia grandis, Cuscuta reflexa, Derris 

trifoliate, Enterolobium saman, Eucalyptus sp, Ficus gibbosa, Hibiscus tiliaceus, Hydnocarpus 

alpine, Hygrophila sp, Ipomoea sp, Morinda tinctoria, Polyalthia longifolia, Pongamia pinnata, R. 

mucronata, Tectona grandis, Terminalia catappa, Tinospora cordifolia, Woodina odiyar, etc;  
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Figure 7. View of mangroves in Mangalavaram bird sanctuary  
(Source: Impact of Floods/Landslides on Biodiversity of Kerala, 2018, Kerala State Biodiversity 
Board) 

 
Figure 8. Avicennia officinalis dominated mangroves in Puthuvypin area 
(Source: Impact of Floods/Landslides on Biodiversity of Kerala, 2018, Kerala State Biodiversity 
Board) 
 

The Mangalavanam bird sanctuary situated in the heart of the Kochi city is an important roosting 

and breeding site for many of the migrant and resident, common and rare bird varieties. 95 

species of birds belonging to 15 Orders and 42 Families were recorded from Mangalavanam. Of 

these, 69 species are residents, 13 are local migrants, and another 13 species are winter visitors  

 
The Vembanad lake supplies water to Kochi coastal area; declared as Ramsar site in 2002. Is 

an extensive estuarine system, the second largest in Kerala state. It is important for its 

hydrological functions, its biodiversity and especially the fish biodiversity. The wetland has 14 

mangroves species as well as over 40 associated plant species, and 57 species of birds, including 

six that are migratory. Nearly 100 species of fish sustain a lively fishing industry. Two endangered 

species Syzygium travancoricum ( endangered species according to the Red Data Book of Indian 
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Plants)and Calamus rotang in the Terrestrial system are found in the estuarine system. These 

species offer excellent scope for development of marine bio reserve to promote ecotourism. The 

wetland travels a long distance and joins the sea at Kochi port inner harbor, which has 5.8 ha 

mangrove area near the Kochi Port Trust area. There are 12 true mangrove species present in 

the Kochi estuarine coast. Avicennia officinalis and R. mucronata are the more dominant 

mangrove species found along with Bruguirea gymnorhiza, B. cylindrica, Acrostrium aureum, 

Sonnaratia alba and Sonnaratia caseolaris. In Kochi the mangrove islands are increasingly 

threatened by population pressure, aquaculture operations and mangrove environment 

conversion to new shrimp pond. Industrial pollution, oil spills, storms, dredging for landfills and 

building ports, industrial estates and housing estates for human habitation have destroyed 

mangroves in Kochi.  

 

5.3 Sacred Groves  
 
Few fragmented and well managed sacred groves a unique tropical evergreen forest (Sacred 

groves are patches of primeval forest that some rural communities protect as abodes of deities. 

Such ñecosystem peopleò draw their livelihoods from nearby resources and value nature for the 

ecological services it provides) are located within 10-20 kms within the Kochi namely Iringole in 

Perumabvoor, Kottuvally and Shantivanam in Paravur, the Ponnakkudam Kavu at Thevakkal. 

These are the biodiversity hot spots around the Project area, endemic species of herbaceous 

flora like Vateria India (Theni maram), Dictyosperma montanum, Calamus Travancoricus 

(Arikooral). Nothopegia Travancorica and Bulbophyllum (Mookitta Kaya) are found in these 

sacred groves.  

 
Nearly 200 species of flora including the critically endangered species Vateria Indica, which is in 

the Red list of threatened species of International Union for Conservation of Nature (IUCN) are 

found are found in the sacred groves. Considering the ecological importance, the Kerala 

Biodiversity Board is protecting these sacred groves and it has declared Iringole Kavu as one of 

the five biodiversity heritage sites in the state.  Sacred grove has its own cultural, biological and 

ecological dimensions. associated with freshwater ecosystem, these water bodies meet the water 

needs of the local communities. The vegetative cover of the sacred groves improves the soil 

stability of the area and also prevent soil erosion and home for several faunal species. 

 

6. HABITAT ASSESSMENT 

 

Protected habitats located within 50 km radius were assessed using the Integrated Biodiversity 

Assessment Tool (IBAT) to identifying the critical habitat and hotspots areas having rich 

biodiversity, where any 1. Critically Endangered or Endangered Species, 2. Endemic or 

Restricted-range Species, 3. Migratory or Congregatory Species and 4. Regionally unique and 

highly threatened species exists.  
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Table 1. Protected and Key Biodiversity areas - 50 km radius of Kochi (IBAT) 

S. N Area Distance from the Project 
site 

 Protected Areas  

1 Chimmony 50 

2 Parambikulam (extension) 50 

3 Peechi-Vazhani 50 

4 Thattekadu Bird 50 

5 Vembanad-Kol Wetland 50 

 Key Biodiversity Areas  

1 Chimmony Wildlife Sanctuary 50 

2 Vembanad Lake  10 

3 Malayattur Reserve Forest 50 

4 Thattekkad Wildlife Sanctuary 50 

5 Peechi - Vazhani Wildlife Sanctuary 50 

6 Vazhachal Forest Division 50 

 

Kerala is biodiversity-rich state, home to a large number of wildlife species most of which is 

concentrated in the East. 285 species of Vertebrate are reported to be endemic to Western 

Ghats, which include 12 mammals, 16 birds, 89 reptiles, 87 amphibians, and 84 fresh water fishes. 

Among large mammals, no species is endemic to Kerala. However, birds such as White breasted 

laughing thrush, Wayanad laughing thrush, White bellied shortwing, Southern treepie, Rufous 

babbler are possible endemic birds. Nilgiri tahr, gaur, sloth bear, Nilgiri langur, tiger, leopard, 

giant squirrel and wild dog are common. The Malabar Civet (Viverra civettina) is considered to 

be one of the worldôs rarest mammals. It is endemic to India and was first reported from 

Travancore, Kerala. It is nocturnal in nature and found exclusively in the Western Ghats.  

Myristica malabarica, a tree found in swamp forests of Kerala, has been listed as vulnerable in 

the list whereas bird species namely painted stork and black-headed ibis were categorised as 

near threatened by the IUCN. While Malabar civet, a mammal has been listed as Critically 

Endangered, Nilgiri tahr, the mountain ungulate species, was listed as an endangered species. 

There are no Rare or Endangered or Endemic or Threatened (RET) species in 

Mangalavanam Bird Sanctuary except Lutra lutra (otter), which is in Near Threatened category 

as per IUCN. It is considered to be Near Threatened due to its earlier decline in population. 

 

This Vembanad wetland supports threatened species such as spot billed pelican (Pelicanus 

philippensis), oriental darter (Anhinga melanogaster), watercock (Gallicrex cinerea) and 

blackbellied tern (Sterna acuticauda ). It supports the third largest population of more than 20,000 
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waterfowls in India during the winter months. In Puthuvypin mangrove area fin fishes one species 

Anguilla bicolor belonged to Near Threatened (NT) category and another species Hyporhamphus 

xanthopterus to Vulnerable (V) category 

 

7. ANTICIPATED ENVIRONMENTAL IMPACTS 

The expected impacts of the project on the environment can be in different stages from the 

initiation of work to completion. The major activities involved in the proposed construction include 

linking the replacement of the pipelines and construction of new supporting structures. These 

activities will have their own impacts at different magnitude, such impacts are localized and 

temporary. Where ever possible impact has been assessed with appropriate tools and techniques 

taking in to account of various mitigation measures leaving only the residual impact. The predicted 

impacts on ecology and environment due to the proposed project activity are in construction 

phase i.e. temporary or short term. In operation phase of the project, no impact is predicted except 

siltation and change in the quality of the near waterbody, when washed into it, which can be highly 

prevented or controlled.  

 

7.1 Impacts on the Protected Habitats 

 

Based on Integrated Biodiversity Assessment Tool (IBAT), the Protected habitats located within 

50 km radius are the 5 protected areas and 6 Key Biodiversity Areas (Table 1) located at 20 and 

50 kms from the project site. Endangered species and Schedule I species are listed at these 

locations. Summary of the screening of the CR and EN species is presented in Table 2 and 3 in 

Appendix. Critically Endangered Species, Endemic or Restricted-range Species, Congregatory 

Species and Regionally unique and highly threatened species were identified in all the sites. 

 
o All the birds and Terrestrial species listed in the IBAT, and the marine animals which have 

a larger home range. The occurrence and spotting of these species listed in Table 2 and 

3 near the project location is negligible, the project location is also very far and the output 

will have no influence on either of the species listed and thus the impact on these species 

are very less and insignificant.  

 

o The project is expected supply water needs for domestic, industrial and other needs of the 

city, which will ensure that the environmental water need within and along the city is not 

disturbed and altered. The improved system will increase the biodiversity of the region, by 

reducing the dependency of water in the existing natural system. The project is likely to 

have positive impact on the biodiversity of these regions in long-term.  

 

o Replacement and Laying of the pipelines will not influence the catchment areas of any 

wetlands around, since the project area is within the city limit except few crossings along 

the estuarine regions and few replacements within the CRZ limits.   
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o In long-term view after the completion of the project, in the evolutionary processes no 

structural changes in the region is expected, such as change in the topography, geology, 

soil, temperature, and vegetation, and combinations of any of these components. This 

region is no biological corridor for any species of both marine and terrestrial species which 

can restrict species migration and gene flow 

 

o Though both Mangalavanam bird sanctuary and Vembanad Wetland which lies in close 

proximity of the project site and key biodiversity hot spots of the city is not a highly 

threatened ecosystems according to the criteria listed by International Union for 

Conservation of Nature (IUCN) 1994, 2012, 2014 (Areas representing Ó5% of the global 

extent of an ecosystem type meeting the criteria for IUCN status of CR or EN and areas 

not yet assessed by IUCN but determined to be of high priority for conservation by regional 

or national systematic conservation planning) 

 

o Similar to the Red List for Threatened Species, IUCN has developed Red List of 

Ecosystems, Areas representing Ó5% of the global extent of an ecosystem type meeting 

the criteria for IUCN status of CR or EN and the Other areas not yet assessed by IUCN 

but determined to be of high priority for conservation by regional or national systematic 

conservation planning. And thus, both the Mangalavanam bird sanctuary and Vembanad 

Wetland are not Threatened ecosystems. 

 

Figure 9 View of pipeline along the boundary of Mangalavanam Bird Sanctuary and itôs eco 

sensitive zone, which fall under Coastal Regulation Zone (CRZ) as per the CRZ Notification, 

2019 (MoEFCC). 
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Figure 10. View of pipeline crossing Vembanad Lake along the Venduvrthy bridge, which falls 

under Coastal Regulation Zone as per the CRZ Notification, 2019 (MoEFCC), which makes CRZ 

clearance necessary for project execution. 
































































































































































































