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ABBREVIATIONS  
 ADB – Asian Development Bank 
 BOD – Bio Chemical Oxygen Demand 
 CO – Carbon Monoxide 
 CFE – Consent for Establishment 
 CH4 – Methane 
 CFO – Consent for Operation 
 DO – dissolved oxygen 
 dB – Decibel 
 IEE – Initial Environmental Examination 
 EA – executing agency 
 EIA – Environmental Impact Assessment 
 EC – Environmental Clearance 
 GoI – Government of India 
 GoU – Government of Uttrakhand 
 Ha – Hectare 
 H2S – Hydrogen sulphide 
 HFL – High Flood level 
 Km – Kilometer 
 Leq – Sound level 
 Mg – Milligram 
 MFF – Multitranche Financing Facility 
 MoEF – Ministry of Environment & Forests 
 MLD – Million Litter Per day 
 Mn – Million 
 M – Meter 
 mm – Millimeter 
 mg/l – Milligram per Liter 
 m3 – Cubic meter 
 NAAQM – National Ambient Air Quality Monitoring 
 NOx – oxides of Nitrogen 
 NA – Not Applicable 
 OUR – oxygen uptake rate 
 O & M – Operation and maintenance 
 PMU – Project Management Unit 
 PWD – Public works Division 
 PIU – Project Implementation Units 
 RCC – Reinforced Cement Concrete 
 RoW – Right of Way 
 RSPM – Respirable suspended particulate matter 
 RP – Rehabilitation Plan 
 SEIAA – State Environment Impact Assessment Authority 
 SPCB – State Pollution Control Board 
 SS – Suspended Solids 
 SBR – Sequential Batch Reactor 
 SPM – Suspended Particulate Matter 
 SO2 – sulphur dioxides 
 ST – Scheduled Tribes 
 SC – Scheduled Castes 
 SOP – Standard Operational Procedures 



 

 UDD – Urban Development Department 
 g/m3 – Micro Gram Per Cubic Meter 
 % – Percentage 

 
WEIGHTS AND MEASURES 

 cm – centimeter 
 Crore – 100 lakhs = 10,000,000 
 Lakh – 100 thousand = 100,000 
 km – Kilometer 
 kph – Kilometer per hour 
 Lpd – liters per day 
 M – Meter 
 mg/l – milligrams per liter 
 mm – Millimeter 
 MSL – Mean sea level 
 μ – 10-6 meter 
 µg/m3 – micrograms per cubic meter 
 μS/cm – micro Siemens per centimeter 
 NTU – Nephalo turbidity unit 
 ppm – parts per million 

 
GLOSSARY 

 Ayacut – Area provided with irrigation water 
 De-silting or Re-grading – Excavation of the channel bed to remove sand bars and vegetation 

to restore the channel to its design section 
 Dredging – Excavation below water. 
 Embankment – A raised earthen bank to carry a road or railway across a low-lying 

area or to re-direct or prevent flooding by a river or sea. 
 Bank Standardisation – Reforming the embankment along a river channel to comply with 

the design section. 
 Fluming – Provision of vertical retaining walls either side of a channel.  

Fluming is provided in reaches where it is not possible to re-section 
the channel with the standard trapezoidal section due to physical 
constraints such as buildings on the bank side or lack of 
government land.   

 Levee – A levee is an elongated naturally occurring ridge or artificially 
constructed fill or wall, which regulates water levels. It is usually 
earthen and often parallel to the course of a river in its floodplain or 
along low-lying coastlines. 

 Pumping Schemes – Pumping schemes pump drain or river water to irrigate land that is 
too high to receive water directly from irrigation canal system. 

 Re-construction – Demolition and removal of all components of an existing structure 
and construction of new structure including foundations on the 
same site. 

 Re-sectioning – Changing the cross section of channels by excavating the bed, 
widening the bed width and raising the level and width of side 
embankments. 

 Repair – Restoration the components of the structure to function as 
designed. Minor repairs include replacing plaster, replacement of a 
gate operating mechanism.   Major repairs include reconstruction of 
one component of the structure such as a wing wall or side wall.   

http://en.wikipedia.org/wiki/Fill_dirt
http://en.wikipedia.org/wiki/Soil
http://en.wikipedia.org/wiki/Parallel_%28geometry%29
http://en.wikipedia.org/wiki/River
http://en.wikipedia.org/wiki/Floodplain


 

 

  

 River Training – Provision of hard protection on one bank of the channel to prevent 
scour.  The hard protection can be either inclined block protection 
or a vertical concrete retaining wall. 

NOTE{S} 
In this report, "$" refers to US dollars. 
“INR” and “ ” refer to Indian rupees 

 
 





 

I. EXECUTIVE SUMMARY 

1. The project supported by the Asian Development Bank (ADB) will improve six rivers in 
the Vennar System by adopting structural and non-structural investments. Achieving climate 
resilience of the water management through infrastructure improvements based on projections 
of climate change using modelling techniques are key project strategies.  
 
2. The project includes upgrading of the irrigation system which comprise re-sectioning of 
river/canals, rehabilitation of embankments, de-silting of river bed, construction of new, or 
rehabilitation of old, or reconstruction of head regulators, cross regulators, drainage outfalls, 
irrigation outfalls and infalls on the Harichandranadi, Adappar, Pandavaiyar,Vedhanarayam 
,Vellaiyar rivers and Valavanar River/Drain in the Vennar system. The project also includes 
imprvements to the management system. 
 
3. The project includes re-sectioning of 234.50 kilometers (km) of river involving (i) 
Harichandranadhi River (42.96 km), (ii) Adappar River (41.19 km), (iii) Pandavaiyar River (38.75 
km), (iv) Vellieyar River (46.40 km) , (v) Valvanar drain (19.00 km) and (vi) Vedaranyam canal 
(46.20 km). The re-sectioning also involves about 181 km of de-silting of river beds to their 
natural levels. The project also covers 4 straight cuts of cumulative length 18.31 km, 
construction of 4 new tail-end regulators (TERs) on the Vellaiyar, Harichandranadi, Adappar and 
Valavanar rivers and rehabilitation of 13 pumping stations. 
 
4. The project is located in the districts of Thiruvarur and Nagapattinam. There are four 
rivers, one drain and one dis-used navigation canal. Since these channels flow to the shore line, 
compliance with the coastal regulatory zone regulations is required. This IEE was prepared by 
the project preparatory consultants and updated in December 2015 based on assessments 
undertaken to obtain necessasary governmental environmental clearances. The environment 
assessment to obtain governmental clearances was undertaken by a government accredited 
consultancy firm. Some of the river reaches require clearances under the coastal regulatory 
zone (CRZ) notification 2011. The Pandavaiyar River does not fall under the CRZ. The 
Harichandranadi, Adappar and Vellaiyar rivers fall under the CRZ. Stretches Vellaiyar, Lawford, 
Adappar and Uppanar straight cuts falling under CRZ-I are also included in this Project. 
 
5. Re-sectioning of rivers will have an impact on the vegetation on the embankment of the 
river. The felling of teak trees or trees planted by the Tamil Nadu Forest Department on the 
embankment will require permission from the Forest Department. Re-sectioning of the rivers, 
removal of silt from river beds and standardisation and improvement of embankments will 
disturb the silt and soil. This may induce and increase turbidity downstream. The project will 
result in several positive environmental impacts. With the standardization of embankments and 
re-sectioning of river channels flood conveyance wil be improved and around 10,500 ha of area 
will have a reduced risk of flooding during a 25 year return flood event. Around 335,000 
housholds will have reduced risk of flooding thereby significantly reducing the loss of life and 
property. Like wise with the rehabilitation of the tail end regulators, sea water ingress along the 
channels will be reduced impounding more fresh water that could be used for irrigation. This will 
also have beneficial impacts on groundwater. With improved conveyance of irrigation water and 
improved management systems established, downstream users will have improved access to 
irrigation water. 
 
6. Re-sectioning of rivers will have an impact on the vegetation on the embankment of the 
river. The felling of teak trees or trees planted by the Tamil Nadu Forest Department on the 
embankment will require permission from the Forest Department. Re-sectioning of the rivers, 
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removal of silt from river beds and standardisation and improvement of embankments will 
disturb the silt and soil. This may induce and increase turbidity downstream. The project will 
result in several positive environmental impacts. With the standardization of embankments and 
re-sectioning of river channels flood conveyance wil be improved and around 10,500 ha of area 
will have a reduced risk of flooding during a 25 year return flood event. Around 335,000 
housholds will have reduced risk of flooding thereby significantly reducing the loss of life and 
property. Like wise with the rehabilitation of the tail end regulators, sea water ingress along the 
channels will be reduced impounding more fresh water that could be used for irrigation. This will 
also have beneficial impacts on groundwater. With improved conveyance of irrigation water and 
improved management systems established, downstream users will have improved access to 
irrigation water 
 
7. Mitigation measures have been developed to reduce all negative impacts to acceptable 
levels. The mitigation measures are described in the environmental management plan 
(EMP).An environmental monitoring plan (EMoP) has also been developed to assess the 
environmental performance of each sub-project implementation. The mitigation measures 
proposed will be incorporated in project designs and implemented as part of each sub-project. 
Most of the mitigation costs are included in the construction costs. Costs for monitoring and tree 
planting are not included in the construction cost and are included under the project 
management unit (PMU) expenses.  
 
8. Environmental issues identified through this initial environmental examination (IEE) are 
manageable and a range of proven mitigation strategies exist to address them. This IEE has 
assessed all potential environmental impacts associated with the project due to location, design, 
construction and operation. There are no environmental impacts which are significant or 
complex or which need an in-depth study to assess the impact or to develop mitigation 
measures. The environmental impacts identified are manageable, and the Water Resources 
Department (WRD) will implement the mitigation measures stated in the IEE. In parallel, WRD 
undertook an environmental impact assessment (EIA) study between October-December 2016 
to obtain CRZ clearance, with the services of an accredited firm. This IEE was updated using 
the findings of this study which were included  in the final report January 20161.  

 
9. Importantly there are no uncertainties in the present IEE and no further or additional 
work is required to comply with ADB’s Safeguard Policy Statement, 2009 (SPS). However, to 
satisfy the guidelines of the Government of India, before proceeding for construction, WRD 
should obtain CRZ clearance and other necessary government statuary clearances. Once 
government clearances are obtained, this IEE and EMP maybe updated if required to meet any 
clearance requirements. 
  

                                                
1  January 2016, WAPCOS. Environmental Impact Assessment Study for Implementation of Climate Adaptation in 

Six Rivers in Vennar Subbasin in Cauvery Delta. 
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II. POLICY, LEGAL, AND ADMINISTRATIVE FRAMEWORK 

10. There are a number of acts and rules of the State and National Government that may be 
of importance to the project. While some of these could define activities to be done and location 
of the project, there are others that may be supported by project activities. This section 
discusses these regulations and their implications. 
 

 Environmental (Protection) Act (EPA), 1986, Environmental Impact Assessment A.
Notification, 2006 with amendments and rules 

11. This act vests power to the Central Government to take necessary action to protect the 
environment and prevent environmental pollution. Under this act, standards for discharge of 
effluents and pollution standards, as specified under the various pollution control acts are made. 
Under this act, procedures and safeguard for handling of hazardous substances are also laid 
down. All projects and activities are broadly categorized in to two – category A and category B, 
based on the spatial extent of potential impacts and potential impacts on human health and 
natural and man-made resources. Clearances for category A projects are from the central 
government and processed through the Ministry of Environment and Forests (MOEF). Category 
B projects require clearance at the state level and will go through the State Environment Impact 
Assessment Authority (SEIAA). 
 

 EIA Notification 2006 and amendments  B.

12. According to the notification of 2006 under sub-rule (3) of rule 5 of the EPA, 1986, 
powers conferred by sub-section (1) and clause (v) of sub-section (2) of section 3 of the 
Environment (Protection) Act, 1986, read with clause (d) of sub-rule (3) of rule 5 of the 
Environment (Protection) Rules, 1986 construction of new projects or activities or the expansion 
or modernization of existing projects or activities listed in the Schedule to the notification 
entailing capacity addition with change in process and or technology will only be undertaken 
after the prior environmental clearance from the Central Government or as the case may be, by 
the State Level Environment Impact Assessment Authority as the case might be. 
 
13. The Schedule includes in 1 (c) River valley projects, including irrigation projects. The 
Table B-1 below gives details of what is mentioned under 1 (c) of the Schedule. 
 

Table II-1: Project under Schedule of EIA notification 

Project or Activity Category with threshold limit Conditions if any 
   B  

(a) (  (1) (2) (3) (4) (5) 
1 River 

Valley 
projects 

(i)  50 MW 
hydroelectric 

power 
generation; 
(ii)  10,000 

ha. of 
culturable 
command 

area 

(i) < 50 MW  25 
MW 

hydroelectric 
power 

generation; 
(ii) < 10,000 ha. 

of culturable 
command area 

General 
Condition shall 

apply 

Source: EIA Notification 2006 

14. The categorisation of modernisation of existing projects is based on the limits specified 
in the schedule after modernisation. 
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15. Application with the Form 1 given in Appendix I of the notification with feasibility report 
was submitted by WRD to the Member Secretary of the State Level Environmental Impact 
Assessment Authority (SLEIAA) for categorisation of the project. The SEIAA by letter of 14 July 
2014 has informed WRD that this project does not fall under the purview of the EIA notification 
and its subsequent updates. 
 

 Process of Environmental Clearance C.

16. An application seeking prior environmental clearance in all cases shall be made in the 
prescribed Form 1 annexed in EIA Notification 2006 as given in Appendix II, after the 
identification of prospective site(s) for the project and/or activities to which the application 
relates, before commencing any construction activity, or preparation of land, at the site by the 

Screening – State 
Level Expert 

Appraisal 
Committee 

Scoping – Terms of 
Reference to Conduct 

EIA 

Public Consultation 
– If required 

Appraisal for Grant of 
Prior EC or Rejection 

Execution 

Yes 

No 

Process of Environmental Clearance (EC) 
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applicant. The applicant shall furnish, along with the application, a copy of the pre-feasibility 
project report except that, in case of construction projects in addition to Form 1, a copy of the 
conceptual plan shall be provided, instead of the pre-feasibility report.  
 

 Stages of Prior Environmental Clearance D.

17. Stage (1) Screening – this stage will entail the scrutiny of an application seeking prior 
environmental clearance made on Form 1 to the concerned State level Expert Appraisal 
Committee (SEAC) for determining whether or not the project or activity requires further 
environmental studies for preparation of an EIA for appraisal by SEAC prior to the grant of 
environmental clearance depending up on the nature and location specificity of the project. The 
projects requiring an EIA report shall be termed Category ‘B1’ and remaining projects shall be 
termed Category ‘B2’ and will not require an EIA report.  
 
18. Stage (2) Scoping - “Scoping” refers to the process by which the Expert Appraisal 
Committee (EAC) at the Central Government in the case of Category ‘A’ projects or activities, 
and SEAC in the case of Category ‘B1’ projects or activities (including applications for 
expansion and/or modernization and/or change in product mix of existing projects or activities) 
determine detailed and comprehensive terms of reference (TORs) addressing all relevant 
environmental concerns for the preparation of an EIA report in respect of the project or activity 
for which prior environmental clearance is sought. The EAC at Central Government or SEAC 
concerned shall determine the TORs on the basis of the information furnished in the prescribed 
application Form 1 including the TORs proposed by the applicant, a site visit by a sub-group of 
EAC at Central Government or SEAC concerned if considered necessary by the committee 
concerned, and other information that may be available to the committee concerned.  
 
19. Stage (3) Public Consultation – excluded for the modernization of irrigation projects. 
 
20. Stage (4) Appraisal - Appraisal means the detailed scrutiny by the EAC at Central 
Government or SEAC of the application and other documents, like the final EIA report, and the 
outcome of the public consultations including public hearing proceedings, submitted by the 
applicant to the regulatory authority concerned for grant of environmental clearance. This 
appraisal shall be made by EAC at Central Government or SEAC concerned in a transparent 
manner in a proceeding to which the applicant shall be invited in order to furnish any necessary 
clarifications in person or through an authorized representative. On the conclusion of this 
proceeding, the EAC at Central Government or SEAC concerned shall make categorical 
recommendations to the regulatory authority concerned either for grant of prior environmental 
clearance on stipulated terms and conditions, or rejection of the application for prior 
environmental clearance, together with reasons for the same. 
 

 CRZ Notification 2011 E.

21. The Coastal Regulatory Zone Notification 2011 under Environment (Protection) Act, 
1986 gives power to central government/state government to conserve and protect/prevent 
coastal stretches, its unique environment and its marine area and to promote development 
through sustainable manner based on scientific principles taking into account the dangers of 
natural hazards in the coastal areas, sea level rise due to global warming. This notification also 
declares the costal stretches of the country and the water area up to its territorial water limits. 
 
22. The Governent of Tamil Nadu prepared the CRZ map, and is available on the following 
link: http://www.environment.tn.nic.in/iczmp-maps1.html 

http://www.environment.tn.nic.in/iczmp-maps1.html
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23. The portions of the project of under the CRZ2 map are show on CRZ map in Annexure 7. 
The Vellaiyar, Harichandranadi, Adappar, Uppanar and Valvanar rivers fall partly in the CRZ 
area. The TER on Vellaiyar, Harichandranadi, Adappar falls within CRZ – II and III and require 
state level approval. The mouth of Vellaiyar straight cut, Lawford straight cut, Adappar straight 
cut and Uppanar straight cut and left bank of Lawford straight cut as shown in the Map 2 in 
Annexure 7 fall in CRZ-I. 
 
24. CRZ Clearance. The project proponent shall apply with following documents seeking 
prior clearance under CRZ notification to the concerned state or union territory Coastal Zone 
Management Authority, -  

(i) Form 1 
(ii) Comprehensive EIA with cumulative studies of project  
(iii) Disaster Management/Risk assessment and Management Plan 
(iv) CRZ Map indicating High Tide Line (HTL) and Low Tide Line (HTL) demarcated 

by approved agency on a map at 1:4000 scale. 
(v) Project layout superimposed on the above map  
(vi) CRZ map normally covering 7 km radius around project site 
(vii) CRZ map indicating the CRZ-I, II, III and IV areas including other notified 

ecologically sensitive areas. 
 

25. The Tamil Nadu CRZ Authority shall examine the above documents in accordance with 
the approved Coastal Zone Management Plan and in compliance with CRZ notification 
2011 and make recommendation within 60 days from the date of receipt of application. 
The comprehensive EIA was undertaken between October-December 2016 by an 
accredited agency. 

 
 Forest Conservation Act, 1980 and amendments F.

26. This act provides guidelines for conservation of forests and diversion of forest land for 
non-forest use. The law also states guidelines on de-reservation of various categories of forests 
for diversion of forest land. This law describes the penalty for contravention of the provisions of 
the act and the restrictions on the de-reservation of forests or use of forest land for non-forest 
purpose. 
 
27. Forest Clearance is required for diversion of forest land and/or felling of trees for any 
other purpose or felling of trees on the forest land.  
 
28. Trees required to fell are either planted by the forest department or WRD on the 
embankment of the rivers/canals/drains. Teak trees are planted by the forest department and 
                                                
2 Costal Regulatory Zones catergorised as CRZ-I, II, III and IV according to Costal Zone Management Plan of 

Tamilnadu  
 CRZ-I – The areas that are ecologically sensitive and the geomorphological features which play a role in 

maintaining the integritiy of the cost;  
 CRZ II – The area that have been developed upto or close to the shoreline; 
 CRZ III – The areas that are relatively undisturbed and  do not  belong to either CRZ-I or II which include coastal 

zone in the rural area (developed and undeveloped) and also areas whithin municipal limits or in other legally 
designated urban area, which are not substantially built up;  

 CRZ IV – from low tide level to twelve nautical miles on the seawards or water area of tidal influenced water body 
from the mouth of the water body. 
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other species are planted by WRD. Teak trees planted by the forest department on the 
embankment of the rivers/canal/channels are under the Forest (Conservation) Act, 1980; hence 
the forest department’s permission will be required before felling of teak trees. 

 
29. Trees not planted by the forest department and required to fell will need prior permission 
from the revenue department of the Government of Tamil Nadu. 
 
30. The mangroves present in Vennar system are the second largest area in the Indian sub-
continent after Sundarban mangroves. Felling of mangroves or transplantation of mangroves 
will not be permitted. 

 
 Noise Pollution (Regulation and Control) Rules, 2000 G.

31. This legislation defines the levels of noise permitted in each area, including from 
vehicular traffic, generators, construction activities and mechanical devices. This rule would be 
important especially during the construction period of the project. The noise pollution standards 
under this rule are given in the Table B-2 below. These levels need to be adhered to for all 
project activities. 
 

Table II-2: Noise Level Standards Precribed Tamil Nadu Pollution Control  

Table: Noise Pollution 
Standards for Various 
Locations Area Code  

Category of 
Area/Zone  

Limits in dB(A) Leq *  

 Day 
time 

Night Time 

(A)  Industrial area  75  70  
(B)  Commercial area  65  55  
(C)  Residential area  55  45  
(D)  Silence Zone  50  40  

Source: Central Pollution Control Board 

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

32. Under this act, boards (Central and State) for the prevention and control of air pollution 
have been set up to monitor and manage activities that would lead to air pollution in India, and 
declare air pollution control areas. The act also sets ambient air quality standards for industrial, 
residential and ecologically sensitive areas. 
 
33. This will be important during the construction phase, where there is likely the use of 
diesel generators for provision of energy and other activities that may result in air pollution. Also, 
based upon the area, the project activities are underway, the standards, as defined by the act 
are to be adhered to.  
 
 Water (Prevention and Control of Pollution) Act, 1974, its Rules and amendments I.

34. This law is to control and prevent water pollution. This legislation also defines discharge 
standards and permit needs for any effluent/wastewater discharged. It includes surface and 
groundwater and marine discharges. The act also discusses possible water pollution, prevention 
and control areas for the application of this act. 
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35. Presently the project does not envisage undertaking any activity that would result in 
effluent discharges and therefore permission under this act is not required. Nonetheless, at the 
construction phase of the project, there may be a need to look at possible discharge from 
various activities to ensure that discharges do not result in the change in the quality of water 
bodies, whether temporarily or permanently. Water quality standards for different uses have 
been defined by the Central Pollution Control Board, Government of India. 
 

 Manufacturing, Storage and Transportation of Hazardous Chemicals Rules, 1989 J.
and Amendments 

36. This rule is for the management and transportation of hazardous chemicals and 
substances that include toxic and flammable substances, their use, processing and storage. 
Schedules 1 to 4 of this rule describes what is categorized as hazardous, their quantities and 
levels of toxicity. These include a number of pesticides, and liquid and gaseous fuels. According 
to the rule, the agency needs to identify possible accidents and risk from the chemical during 
transport, storage or usage, ensure ways to avoid any hazard to take place and in case of an 
accident, ensuring clean up and reporting of the accident to appropriate authority. The rule also 
states that no industrial activity is to start till a safety report is filed to the concerned authority 
according to Schedule 8 of the rule, which needs to be adhered to and no changes in activities 
undertaken without updating of the report with another 90 days notice. Equally, any hazardous 
chemicals stored or transported need to be labelled as specified in the rules and an updated 
safety data sheet to be kept. 
 
37. This could be relevant to the project as there would be certain chemicals and fuel likely 
to be stored for various project needs. Some of these could be flammable or toxic. Prior to 
starting any activity the project would need to identify if there are any chemicals as identified in 
Schedule 3 of the project. If so, appropriate handling procedures and safety permits, etc. would 
need to be developed and submitted to the concerned authority. 
 

 Asian Development Bank K.

38. ADB’s SPS lays out the requirements under environmental and social safeguards. Under 
SPS, impacts of project activities on the environment are to be identified early in the project 
cycle so that appropriate mitigation and management actions are undertaken. 
 
39. Projects are categorized according to the level and type of impacts and type of 
investments. ADB uses a classification system to reflect the significance of a project’s potential 
environmental impacts. Projects can be categorised into four depending upon their impacts. 
These are: 

(i) Category A. A proposed project is classified as category A if it is likely to have 
significant adverse environmental impacts that are irreversible, diverse, or 
unprecedented. These impacts may affect an area larger than the sites or 
facilities subject to physical works. An EIA is required.  

(ii) Category B. A proposed project is classified as category B if its potential 
adverse environmental impacts 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 IEE is required.  

(iii) Category C. A proposed project is classified as category C if it is likely to have 
minimal or no adverse environmental impacts. No environmental assessment is 
required although environmental implications need to be reviewed.  
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(iv) Category FI. A proposed project is classified as category FI if it involves 
investment of ADB funds to or through a FI (Financial Intermediary).  

 
40. To ensure that people’s concerns and needs are included in project design, consultation 
with those impacted by the project need to be undertaken early in the project design cycle. 
Furthermore, there is a need for the client to identify an appropriate grievance redress system 
for project impacted stakeholders and to ensure transparency. 
 

 Compliances for the Project L.

41. In compliance to statutory and regulatory environmental requirements for the 
Government of India and the Government of Tamil Nadu, the following procedures specified in 
the Table B-3 of different stages are complied. 
 

Table II-3: Statutory and Regulatory Compliance Plan 

Sl 
No 

Clearance 
Approval 

Requirement 
from regulatory 

agency 

Relevant 
Legislation 

Agency Responsibility Remarks 

1. Prior 
Environmental 
Clearance – 
Screening Stage 

Environmental 
Impact Assessment 
Notification, 2006 
and amendments. 

State Level 
Expert 
Appraisal 
Committee 

WRD Application on 
prescribed 
Form–1 

2. CRZ Clearance Costal Regulatory 
Zone Notification 
2006. 

District 
Level CRZ 
committee 

WRD Application 
with EIA and 
Form-1 
prescribe in 
CRZ 
Notification 
2011 and 
prepared by 
the approved 
agency by 
Tamilnadu 
CRZ Authority. 

3. No Objection from 
pollution Control 
Board – Consent 
to Establish and 
Consent to 
Operate hot mix 
plant, wet mix 
plant, Diesel 
Generator set 

Air (Prevention and 
Control of Pollution) 
Act, 1981,and 
amendments 
Water (Prevention 
and Control of 
Pollution)Act, 1974 
and amendments. 

Tamil Nadu 
Pollution 
Control 
Board – 
District level 

Contractor/ 
WRD 

Application on 
prescribed 
form to 
Pollution 
Control Board-
District Level 

4. Forest Clearance 
for felling of trees 

Forest 
(Conservation) Act, 
1980 and 
amendments and 
rules there in. 
This act provides 
guidelines for 
conservation of 
forests and 

Divisional 
Forest 
Office 

WRD Application on 
prescribed 
form District/ 
Divisional 
Forest Office 
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diversion of forest 
land for non-forest 
use. The law also 
states guidelines on 
de-reservation of 
various categories 
of forests for 
diversion of forest 
land. This law 
describes the 
penalty for 
contravention of the 
provisions of the 
Act. Restriction on 
the dereservation of 
forests or use of 
forest land for non-
forest purpose. 
 

5. Pollution under 
Control Certificate 
(PUC) of all 
construction 
vehicles  

The Motor Vehicle 
Act, 1988 and 
amendments and 
rules therein. 

District 
Transport 
Office or 
Regional 
Transport 
Office/ 
concerned 
agency 

Contractor/WRD All vehicles 
used in the 
construction 
are required to 
comply with 
the 
requirement. 
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III. DESCRIPTION OF THE PROJECT 

 Background A.

42. The Cauvery Basin is the largest of 17 river basins in Tamil Nadu and is located in 
Karnataka, Kerala and Tamil Nadu.  The sub-areas of the Cauvery Basin lie within each of the 
three riparian states and the enclave of Karraikal in the Union Territory of Puducherry. The 
project includes structural and non-structural measures to support improved flood and irrigation 
management to help communities in the Vennar subbasin of the Cauvery delta adapt to climate 
change. WRD of the Public Works Department (PWD), Government of Tamil Nadu, is the 
executing agency. The project includes re-sectioning of river/canals, de-silting of river bed, 
construction of new or rehabilitation old or reconstruction of head regulators, cross regulators, 
drainage outfall, irrigation outfalls and infalls on rivers. In addition, the program will support 
improvements to water resources management in the Cauvery delta by implementing improved 
monitoring and decision support system (DSS).  
 

 Vennar System  B.

43. The Vennar system comprises ten main river channels that are used to convey irrigation 
and drainage waters. In addition, ten other channels are used purely as drainage channels to 
convey flood and drainage water, although some have been adapted to enable drainage water 
to be used by pumped irrigation schemes in lower reaches.  
 
44. The system has 7 head regulators at major river bifurcation points, 188 intermediate 
regulators that facilitate the distribution of irrigation flows and 11 tail-end regulators (TERs). 
TERs serve the dual purpose of raising water levels to provide irrigation to low lying command 
areas near the coast and preventing tidal backwater flows into the system. When heavy rainfall 
occurs and drainage congestion takes place, TERs are opened to allow outflows, although high 
tides and storm surges restrict discharges to the sea. 
 
45. The Vennar system has two distinct coastal zones:  

(i) The eastern coast along the Bay of Bengal from Point Calimere to Nagapattinam 
immediately inland of which small remnants of lagoons and marsh are joined 
together by the Vendharanyam Canal. The canal was constructed between 1863 
and 1867 to aid navigation between the salt producers south of Thopputharai and 
the port at Nagapattinam to the north. Between the Vendharanyam Canal and 
the sea there is a 3–4 km strip of sand dunes. Five straight cuts were constructed 
across the sand dunes to directly link the Vendharanyam Canal and some of the 
Vennar system rivers to the sea to supplement the flow through two ‘natural’ 
outlets at Vendharanyam and Velanganni. Sections of the Vendharanyam Canal 
and some of the straight cuts are heavily silted.  The canal is no longer used for 
navigation and is now solely a drainage carrier for the east bound rivers of the 
Vennar system. However, there is a government proposal to re-establish 
navigation on the Vedharanyam Canal. 

(ii) The southern coast along the Palk Strait from Point Calimere to Adirampattinam 
where the south flowing rivers and drains of the Vennar system cross 4–6 km of 
tidal sand flats into two large lagoons that are connected to the sea through 1–2 
km wide openings.  The lagoons are ecologically sensitive areas, in part because 
on the western side there is the largest extent of mangrove forest in Tamil Nadu.  
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46. Outflows from the river channels to the sea are influenced by tidal patterns with peak 
flows occurring at low tide and slack water or low flows occurring at high tide. The normal tidal 
range is relatively small being about 0.6 meter (m).  During peak floods, tidal effects may have 
limited impact on flows as the flood water levels in the channels will dominate. The coastal 
areas are subject to tidal surges related to cyclones and tropical depressions and tsunamis.  
 
47. In general, the topography of the Vennar system falls from about 25 m above sea level 
(masl) at the Vetta-Vennar Regulator (VVR) Head Regulator to sea level over a distance of 
about 100 km. Drainage divides are largely defined by the irrigation system as opposed to 
natural topographic watersheds. The location map shown in the Figure C-1.  
 
48. The projects outcome is improved climate resilient water management in the Vennar 
system of the Cauvery delta and outputs are: (i) flood management and irrigation infrastructure 
upgraded, and (ii) improved water management systems established. 
 
49. The project focuses on six river channels within the Vennar system, with the intention of 
scaling up and applying the interventions throughout the Cauvery Delta in a follow on project. 
The Vennar system is the worst affected by flooding, the most in need of improved water 
resources management and represents problems of the other systems within the Cauvery Delta. 
 
50. The feasibility study undertaken during project preparation follows the Central Water 
Commission’s Guidelines for the preparation of detailed project reports (DPR) (CWC 2008).  
 

 Location  C.

51. The project is located in Vennar Subbasin of Cauvery Delta region. The entire project 
falls in two districts of Tamil Nadu namely Nagapattinam and Thiruvarur.  
 
Figure III.1: Location Map of proposed project 
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 Project interventions D.

52. The project will support the upgrading of irrigation and drainage systems through 
improved design, construction and operation. This includes re-sectioning of river/canals, 
strengthening embankments, de-silting of river bed, construction of new or rehabilitation old or 
reconstruction of  head regulators, cross regulators, drainage out fall, irrigation out falls and in 
falls on Harichandranadi, Adappar, Pandavaiyar, Vellieyar rivers, and Valavanar of Vennar 
subbasin. It also includes soft measures such as improvements in flood and irrigation 
management through establishment of monitoring networks and a decision support system 
(DSS), establishment of flood forecasting and waning systems and flood risk mapping. 
 

 Category  E.

53. In accordance with ADB’s safeguard policy statement (SPS) 2009 the project is 
categorized as B. 
 

 Need of the project F.

1. Deficiencies in the Six Rivers 

54. Irrigation and drainage facilities in the Cauvery Delta and the Vennar system have 
evolved over centuries with the first diversions being made at the Grand Anicut over 2000 years 
ago.  The main channel network is formed from old natural river channels and, uniquely, the 
present system utilises the same river channels to carry both irrigation and drainage flows.  The 
river channels are unlined and have lost their shape over the years of usage, resulting in 
scouring of riverbeds in some reaches, heavy silting in other reaches, encroachment of the 
banks, and extensive vegetative growth on the sides and bed of the river channels that 
obstructs the free flow of water.  
 
55. The anicuts, river channels and appurtenant structures have been operated and 
maintained by the government departments since the 19th century. Most of the hydraulic 
infrastructure is masonry, physically old and manually operated. Many of the structures are in 
dilapidated condition and in need of repair, resulting in heavy leakage of water from the canal. 
Historically, the irrigation canals were maintained by the farmers through the self-help 
(kudimaramath) system, but, in the 1930s, the primary (Class ‘A’) canals and their structures 
were adopted by the government.  
 
56. In the early 20th century, the government added 108 intermediate and TERs in order to 
increase water levels in the main river channels at the heads of the primary irrigation channels 
and prevent the ingress of salt water. Even so, during the cropping season it is necessary to run 
the main rivers at discharges in excess of demand in order to ensure adequate water is 
available at irrigation head sluices. 
 
57. For the last 5 decades, investment in the Cauvery Delta and the Vennar system was 
further neglected even for routine maintenance because of the interstate water dispute with 
Karnataka. Now the Cauvery Basin dispute has been resolved, there is an opportunity to make 
up for decades of under investment and adapt the system so that it is resilient to climate 
change. 
 

2. Need to Improve the Performance of the Six Rivers  
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58. The drainage system of the Vennar basin is unable to cope with the floods resulting from 
present climatic conditions. Man-made interventions and natural processes combine to impede 
drainage and aggravate flooding particularly on low-lying agricultural land. Climate change is 
expected to make flooding worse due to more intense and unpredictable rainfall.  
 
59. The delivery of irrigation flows to farmers is becoming more erratic and unreliable as the 
aging structures impede the efficient management of irrigation flows. Many irrigation 
management structures have deteriorated to an extent that they are no longer effective and are 
well passed their useful life.   
 
60. The present management of floods and irrigation distribution is outdated and does not 
utilise modern technologies to ensure efficiency and transparency. The management needs to 
become more systematic, efficient and based on scientific information to inform decision 
making, with specific targets that are explicit in terms of cost, water and other resources to meet 
environmental requirements.  
 
61. Therefore the scope of the project is to improve the performance of six river channels in 
anticipation that further investment will be subsequently made to modernize the drainage and 
irrigation channels within the command and catchment areas of the system.  The six river 
channels have been taken as the critical entry points because they are the backbone from 
which all other improvements to the drainage and irrigation systems will extend. 
 
62. The core water resources problem facing the Vennar irrigation and drainage system is 
insufficient integration of water resources management. The principal causes of the problem 
are: 

(i) A growing and unsustainable dependence on groundwater with salinity becoming 
a major concern; 

(ii) Highly water-consumptive agricultural systems; 
(iii) A vulnerability to fluvial and coastal floods, exacerbated by inadequate drainage 

capacity, the poor state of TERs and minimal coordination of regulation, which is 
likely to become more acute as the climate changes; 

(iv) A vulnerability to droughts which may become more acute as the climate 
changes; 

(v) Uncoordinated water resources development and management with supply-side 
measures dwarfing demand-side measures. 

 
63. The principal effects of these issues are: (i) agricultural productivity and rural incomes 
are less than potential; (ii) there are early indications of conflicts between water users: and 
(iii) soils in some areas are being degraded by excessive use of saline groundwater and 
repetitive rice cropping.  
 
64. The impact of these effects is that the vulnerability of the Cauvery delta to climate 
change is increasing. Thus above reason warrants the modernisation of the existing irrigation 
system of Vennar Subbasin of Cauvery River. 
 

 Description of Rivers and Proposed Project G.

65. The proposed project includes re-sectioning, regrading, standardisation, repair, 
reconstruction and new construction of structures in the rivers.  De-silting of rivers is required in 
throughout its length starting from its head regulator to the end. The Vellaiyar, Lawford and 
Adappar and Uppanar straight cut of Vellaiyar River, Harichandranadi River, Adappar River and 
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Vedaranyam Canal where dredging is proposed to excavate below water to remove silt and 
sand. The summary of the rivers are given in Table C-1. 
 

Table III-1: The summary of the rivers are given below table. 

Feature 

Name of River 

Adappar 
Harichandr

a Vellaiyar Pandavayar Valavanar 
Vedharanya

m Canal 
Purpose of 

River 
Irrigation 

and 
Drainage  

Irrigation 
and 

Drainage  

Irrigation 
and 

Drainage  

Irrigation 
and 

Drainage  

Drainage Drainage 

Location of 
Head 

Regulator 

100 36’ 
47’’N 

790 33’ 9’’E 

100 39’ 45’’ 
N 

790 30’ 28’’ 
E 

100 28’ 51’’ 
N 

790 44’ 50’’ 
E 

100 45’ 46’’ 
N 

790 29’ 34’’ 
E 

100 31’ 42’’ 
N 

790 38’ 41’’ 
E 

100 44’ 38’’ 
N 

790 30’ 15’’ 
E 

Length of 
River (km) 

44.5 43.6 47.9 38.2 19.3 39.6 

Drainage 
area (ha) 

11548 13822 12622 428 15,977  

Ayacut 
irrigated 

(ha) 

760 17535 10920 8504 1084 0 

Cropping 
Pattern 

Rice/gram Rice/gram Rice/gram Rice/gram Rice/gram Rice/gram 

Normal 
irrigation 

Discharge 
(m3/s) 

1 17 26 15 not 
applicable 

not 
applicable 

Peak flood 
discharge 

(Q25) 
(m3/s) 

70 129 127 65 38  

Number of 
Irrigation 
offtakes  

13 56 36 51 0 0 

Number of 
Drainage 

Infalls 

35 16 18 13 44 23 

District 

 

Thiruvarur, 
Nagapattina

m 

Thiruvarur, 
Nagapattina

m 

Thiruvarur, 
Nagapattina

m 

Thiruvarur, 
Nagapattina

m 

Thiruvarur, 
Nagapattina

m 

Nagapattina
m 

 
66. The proposed works of Project are defined as below:  

(i) Re-sectioning of the river channel which includes cleaning the channel of 
vegetation, desilting/dredging and widening. 

(ii) Re-grading of the river channel which includes excavation of the channel bed to 
remove sand bars and other impediments to restore the channel to its design 
section. Also known as de-silting.  

(iii) Standardization of banks which includes raising and strengthening of the 
embankments, decreasing bank side slopes, increasing top width, construction of 
road etc. to bring the embankment back to Bureau of Indian Standards (BIS) to 
withstand 25 year return floods taking climate change considerations into 
account.  
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(iv) Repairs of structures–head regulator, cross or intermediate regulators, TERs, 
irrigation sluices, drainage sluices, drainage infalls, irrigation syphons, drainage 
syphons, bed dams and grade walls. Repairs are the restoration of the 
components of the structures to function as designed. 

(v) Reconstruction of existing and construction of new head regulators, cross or 
intermediate regulators, TERs, irrigation sluices, drainage sluices, drainage 
infalls, irrigation syphons and drainage syphons, bed dams, and grade walls. 
Reconstruction is the demolition and removal of all components of the existing 
structure and construction of new structure including foundations on the same 
site. 

(vi) Fluming and River Training. Bank revetment/pitching and masonry walls 
depending upon severity of the problem of bank failure and availability of land. 

67. The total length of the river channels to be re-sectioned or re-graded is 234.50 km. The 
number of new structures and the existing structures to be reconstructed and 
repaired/rehabilitated is given in Table C-2. 
 

Table III-2: New Structures and Structures to be Reconstructed and Repaired  

Type of Structure New Reconstruction Repair 
Regulators  (Head, Cross and Tail) 4 8 13 

Irrigation Head Sluice 2 84 47 

Drainage Sluice 2 28 4 

Drainage Infall 27 22 14 

Drainage Syphon 0 9 3 

Irrigation Syphon 0 2 0 

Bed Dam/Grade wall 4 1 15 

Total 39 154 96 

The indicative typical diagram showing river re-section is given in Annexure 10.  

1. Harichandranadi River 

68. The Harichandra takes off from the Koraiyar River at the Harichandra head regulator at 
Chainage 121.14 km. The length of the river is 40.00 km and its alignment is predominantly 
west to east. This excludes 100 m from outfall of Harichandra (Lawford) straight cut to the sea 
and Lawford straight cut from junction V-Canal for 1.50 km towards sea in CZR-1. 
 
69. The irrigation design discharge at the head regulator is 25.77 cubic meter per second 
(m3/s) serving an ayacut of 3,600 hectares (ha) through 56 irrigation head sluices. The features 
of the Harichandra as predominantly an irrigation delivery channel is illustrated by considering 
the middle reach (From Chainage 134.67 km to Chainage 140.40 km).  Along this reach, there 
are 12 irrigation head sluices of which 11 are on the right bank.  Drainage from these 11 
ayacuts flows into the Adappar.  The Ambodiar head sluice (HS) provides water to the Adappar 
to irrigate 4,650 ha in its lower reaches. The Ambodirajan head sluiceHS irrigates 1,360 ha on 
the Adappar left bank.  
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70. There are several large drainage infalls along the Harichandra. For example, the Vennar 
Chitar Infall adjacent to the Harichandra head sluice (at Chainage 121.16 km) has a catchment 
of 979 ha that is upstream of the Harichandra command area.  Further downstream at Chainage 
126.10 km, there is the Athiveeramana infall with a catchment area of 1,193 ha but the channel 
is also connected to the Vennar River at the Athiveeramana regulator.  In addition, the main 
Vennar River falls into the Harichandra at Chainage 138.48 km.   
 
71. The upper reach of the Harichandra passes through rural areas with only occasional 
settlements nearby and poor road access. From about Chainage 126.03 km downstream, there 
is paved road access along at least one side of the river and there are several settlements/built-
up areas close to the river, especially around road bridges. 
 
72. The new structures comprise of one new TER located 6 km downstream of the existing 
Brinji Moolai TER.  Two new irrigation head sluices will be constructed just upstream of the new 
TER to provide supplementary irrigation water to the lower reaches of the RajanVoikal canal on 
the right bank and water for shrimp farms and agriculture on the left bank. In addition,  drainage 
infall sluices will be constructed on open infalls to allow continuous road access along the side 
of the river channel and prevent backflow from the river into the drainage catchments plus two 
grade walls.  Forty-nine structures need reconstruction and 41 structures need repair.  In 
addition to the regulators, sample designs were prepared for a grade wall (at Chainage 133.70 
km) and the drainage infall at Chainage and the capacity of the irrigation head sluice (at 
Chainage 144.12) km) was checked. 
 
73. The structural works to be undertaken are detailed in  Annexure 8. 
 
74. The re-sectioning of river and construction of standard embankment have been 
proposed on this river of length 39.27 km and Lawford straight cut 4.35 km. 

2. Adappar River 

75. The Adappar River illustrates the typical characteristics of the rivers of the Vennar 
system. The Adappar River offtakes from the Mullaiyar River at Chainage 130.20 km. In the 6.6 
km upper reach from the Adappar head regulator to the Thiruvalanjuli cross regulator (Chainage 
136.4 km) there are 4 Class B irrigation head sluices supplying about 1.34 m3/s to 673 ha and 
12 infalls providing drainage to 2,287 ha. The head sluice is rated as 1.54 m3/s for irrigation 
flow. Flood flows in the Mullaiyar are not diverted through the Adappar head regulator. The 
combined drainage flows entering the Adappar upstream of the Thiruvalanjuli regulator is 10.49 
m3/s. At the Thiruvalanjuli regulator, all irrigation water is diverted into the B3-Thiruvalanjali and 
B4-Kunnar canals on the right bank.  Adjacent to the left bank of the Thiruvalanjuli regulator is 
the unregulated Pullithikudhi drain infall that discharges downstream of the regulator.  There are 
no data on the Pullithikudhi catchment or flow or water level measurements. 
 
76. From Chainage 136.4 km to chainage 139.9 km there are no irrigation offtakes and 
Adappar serves only as a drain, collecting flows from six infalls with combined catchments of 
339 ha plus the Pullithikudhi catchment. At chainage139.9 km, the Adappar is joined by the 
Ambodiyar Link Canal3 that provides irrigation water diverted from the Harichandra.  Between 

                                                
3 The Ambodoyar Link Canal offtakes from the Harichandra upstream of the Keeranthi Regulator at Chainage 137.54 

km. The Ambothirajan Channel also takes off from the Ambodoyir Link Canal/ Harichandra at the Keeranthi 
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chainage 139 km and the Pamani regulator at Chainage 149.489 km, there are seven irrigation 
head sluices, providing water to 2,677 ha and 5 drainage infalls with combined catchments of 
1,672 ha.  
 
77. Between the Pamani regulator at chainage 149.5 km and Umabalachery TER at 
Chainage 156 km, there are four drainage infalls, two irrigation head sluices irrigating 2,071 ha 
plus two inlets to pumping stations irrigating 536 ha. Downstream of the Umabalachery TER 
until chainage 169 km where the Adappar meets the Vendharanyam Canal and the Adappar 
straight Ccut, there are 10 drain infalls. Two of the drains, the Pokkuvoikkal and Nallar drain an 
extensive area with catchments of 4,322 ha and 1,181 ha, respectively. Downstream of 
Chainage 162.31 km, the width of the Adappar channel increases from about 60 m to over 200 
m as the river enters the lagoon. 
 
78. There are few homesteads or habitations close to the Adappar along most of its length, 
although downstream of Pamani there are a few built-up areas close to the channel. There is no 
road access along the channel from the head regulator to the Pamini regulator, except for few 
locations such as between Chainage 143 km to 144.80 km.   
 
79. In 2008, flooding in the Adappar occurred mainly in the middle and lower reaches.  WRD 
does not systematically collect flood level data or map the extent of flooding during a flood. 
Information about flooding is available from visual observations of where breaches took place or 
anecdotal evidence from affected locals.  There is no flow or water level data on the flood 
discharges through the numerous infalls. 
 
80.  Annexure 8 provides a list of structures to be provided under the project. The re-
sectioning of river and construction of standard embankment have been proposed on this river 
of length 41.23 km and Adappar Straight cut 3.24 km excluding 100 m from outfall of Adappar 
straight cut to the sea. 

3. Pandavayar River 

81. The Pandavayar takes off from the Vennar River at the Pandavayar head regulator at 
PWD Chainage 109.23 km.  The Pandavayar River generally follows a well-defined channel 
with high banks. Sections of the river are over grown with vegetation and have sand banks.  
 
82. The Pandavayar is primarily an irrigation channel as there are 57 irrigation head sluices 
and an Ayacut of 8,504 ha.  The first drainage infall is at Chainage 132.17 km, 25 km 
downstream of the head regulator.  The ayacuts on the right bank drain into the Vellaiyar.  
 
83. As part of their strategy to manage flood flows originating between the Grand Annicut 
and the VVR Head, WRD pass flood flows from the Vennar into the Pandavayar.  The upper 
and middles reaches can generally accommodate the flood flow but the lower reaches towards 
its confluence with the Vellaiyar become flooded 
 
84. Annexure 8 provides a list of structures to be provided under the project. The re-
sectioning of river and construction of standard embankment have been proposed on this river 
of length 41.23 km and Adappar Straight cut 3.24 km excluding 100 m from outfall of Adappar 

                                                                                                                                                       
Regulator to provide irrigation water to 1360 ha on the left bank of the Adappar River between Chainage 139.854 
km and Chainage 147.84 km 
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straight cut to the sea. The re-sectioning of river and construction of standard embankment has 
been proposed on this river of length 38.18 km. 

4. Velliayar River 

85. The Vellaiyar off takes from the Vennar River at the Vellaiyar head regulator at Chainage 
111.65 km. The upper reach of the Vellaiyar has an interesting feature in that the channels 
passes through four 90o  bends before following a linear alignment downstream. Close to its 
confluence with the Pandavayar, the channel again goes through a number of 90o bends. 
Whether the river’s present alignment is natural or man-made is not known.  It is unfortunate 
that there are no records of how these rivers evolved.  Designs or as-constructed drawings are 
not available for any Vennar system works. The alignment of the Vellaiyar must have been 
established some time ago as there are numerous established settlements along the channel.  
 
86. The Vellaiyar channel is generally well-defined throughout though some cross sections 
are narrow and there are low points on the banks. As part of their strategy to manage flood 
flows originating between the Grand Annicut and the VVR Head, WRD pass flood flows from the 
Vennar into the Pandavayar. The upper and middles reaches can generally accommodate the 
flood flow but the lower reaches towards its confluence with the Pandavayar become flooded. 
Reportedly, the existing TER at Eravakkadu was overtopped or bypassed during the 2008 flood. 
 
87. Annexure 8 provides a list of structures to be provided under the project. The re-
sectioning of river and construction of standard embankment have been proposed on this river 
of length 41.23 km and Adappar Straight cut 3.24 km excluding 100 m from outfall of Adappar 
straight cut to the seaThe re-sectioning of river and construction of standard embankment has 
been proposed on this river of length 43.27km and Vellaiyar straight cut 4.47 km excluding 100 
m from outfall of Adappar. 

5. Valavanar River 

88. The Valavanar drain starts at the Thiruthuraipoondi-Vedaranyam bridge close to 
Thiruthuraipoondi town.  North of the road bridge, the Valavanar drain is connected to two 
smaller drainage channels that are connected to the tail end of two irrigation channels on the left 
bank of the Mullaiyar River. The two smaller drainage channels, the Varambain and the 
Thiruthuraipoondi, pass under the Mullaiyar by syphons.  A third small drain, the Ariyalur, joins 
the Valavanar just downstream of the zero point.  
 
89. The Valavanar drain passes through low-lying land and drains local run-off plus drainage 
from irrigation and floodwaters from the Mullaiyar River to the north and east and the Koraiyar/ 
Marakka Koraiyar to the west.  The total catchment for the drain is reportedly 15,977 ha 
although there is an absence of topographic maps at a suitable scale to verify the catchment 
area. 
 
90. The elevation of the land along the Valavanar drain is close to sea level. For example, in 
the upper reach, the bed level of the drain at the railway bridge (Chainage 2.290 km) is +0.15 
m. In the middle reach, the drain is above the level of adjacent land. At the start of the lower 
reach, the bed level of the bridge at Voimedu (also known as the Karpaganathar-Killam Road 
Bridge-Structure #54 at Chainage 16.450 km) is -1.13 m.  
 
91. The river channel is well defined along most of its course, and the alignment is generally 
straight. In the upper reach, bed widths increases gradually from about 15 m at zero point to 
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about 30 m at Chainage +6.570 km.  Thereafter, the channel widens to about 80–250+ m until 
the Thulasiappattinam road bridge at Chainage 13.700 km. Along this middle reach, the 
Pitchankottagam drain with bed width of 40 m runs parallel to the Valavanar and collects flows 
from drainage infalls on the left bank before discharging into the Valavanar at Chainage 
+13.450 km. The width of the channel reduces to about 80 m or less as it passes through higher 
land for about 3 km before widening again to 150–250+ m and discharging to the sea lagoon.  
 
92. The drain passes through mainly agricultural land that is less productive due to heavy 
soils, poor drainage and subject to periodic flooding.  There are no villages or homesteads close 
to the drain, except for where the drain passes through the higher land between Chainage 
13.450 and 16.450 km. 
 
93. Tail-End Regulator (TER). The existing Valavanar TER has been derelict for over a 
decade, but there is local demand to reconstruct the TER or provide a new TER close by. The 
location of the existing TER falls within CRZ Zone 1.  Annex 8 provides a description of 
structures to be included under the project. 
 

 Pump Stations  H.

94. Rehabilitation of Pumped Irrigation Schemes:  There are 26 government lift pump 
irrigation schemes located within the Vennar basin. Of these, 13 are on the six rivers. The 
electrical and mechanical equipment has not been replaced since the schemes were 
constructed in the 1960’s.  The performance of these schemes will be greatly improved by 
replacing the equipment by more efficient equipment that uses less energy.  
 
 Project Alternatives: I.

95. The proposed project is the least-cost option that was identified to achieve the objective 
of providing water and flood control to the project area whilst minimizing adverse impacts on the 
existing system and the environment. A large number of studies and simulations were 
undertaken to select the infrastructure that would best achieve this objective.The project 
feasibility study considered alternatives to improve flood conveyance/mitigation and irrigation 
water distribution. Apart from rehabilitating the existing schemes the other alternatives 
considered were to create flood retention areas and construct new drains. However, this was 
excluded as it required acquisition of large amounts of land. Technical designs of the existing 
system were based on hydraulic modelling of the main channel system supported by 
hydrological modelling of the catchments in the project area to provide runoff response to 
rainfall. Models were run for 25, 50 and 100 year return events with and without climate change. 
While the modelling has accuracy limitations due to data limitations, it provided a sound and 
rational basis for evaluating the differences in flood water levels and flood extents between the 
existing and proposed conditions both with and without climate change impacts. To minimize 
adverse social impacts the design options, considered were confined to the existing 
infrastructure rights of way. These included: (i) reviewing the rationale for the proposed design, 
specific components, and operational modes; (ii) considering a range of technical alternatives 
and their technical and economic viability; (iii) maximizing the beneficiary areas and 
communities; (iv) minimizing adverse environmental and social impacts; and (v) optimizing 
timescales for project implementation. The no project alternative was also considered. The 
productivity of command areas would decline depending upon access to fresh groundwater and 
location in the irrigation system. Ayacuts with conjunctive use of gravity or pumped surface 
water and groundwater would lose their surface water supply and would then become 
dependent only on groundwater. There are insufficient borewells in the region, hence 
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groundwater is not available to all farmers and it is not possible to irrigate the full area using 
groundwater. In the without-project scenario ayacuts with only surface water supply would 
become dependent on rainfall. However, the project area is located within a rain shadow as the 
Western Ghat mountains effectively cut-off the south-west monsoon, hence there is effectively 
only one monsoon in this part of Tamil Nadu. Consequently, rainfall is so erratic and unreliable 
that cultivation of rainfed annual crops will decline. If the no project alternative was considered 
there will be no reduced impacts due to flooding. Therefore, the finalized option was considered 
to be the most feasible.  
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IV. DESCRIPTION OF THE ENVIRONMENT 

96. This section describes relevant physical, biological, and socioeconomic conditions within 
the study area. It also looks at current and proposed development activities within the project's 
area of influence, including those not directly connected to the project. It indicates the accuracy, 
reliability, and sources of the data. Baseline information were initially collated in 2014, further 
updates were included based on the WAPCOS study undertaken from October-December 
2015. 
 

 Location A.

97. The project is located in the districts of Thiruvarur and Nagapattinam. There are six 
rivers under the Project. Since these rivers are close to shore line, the intervention of CRZ is 
required to be studied. The preliminary assessment is given below. The confirmatory zoning will 
be done by the approved consultant of the CRZ authority. 
 
Figure IV.1: Location Map of the proposed project 

 
98. Pandavaiyar River does not fall under the CRZ. Harichandranadi, Adappar and Vellaiyar 
rivers fall under the CRZ-III. A stretch of V-canal falling north of the confluence of Adappar and 
V-canal is under CRZ-I (Sensitive Ecosystem).  
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99. Valavanar River flows through CRZ-I in sensitive ecosystem categorised by the CRZ 
authority. The cross regulator will be located within CRZ-I area. 
 
100. Four straight cuts also included in Project I are Vellaiyar, Lawford, Adappar, and 
Uppanar straight cuts. The mouth of the straight cut will fall within High Tide Line and Low Tide 
Line in CRZ-I. 
 
101. Project influence area is defined as the project having direct or indirect impact on the 
environmental attributes. Initially during screening stage of preparation of rapid checklist, the 
entire Cauvery delta region was considered. But looking at the project activity and its impact and 
the project influence area for IEE stage, most of the impacts are limited to project boundary 
within the river land including its bank. Other impacts like dust will have impact up to very limited 
distance of about 10–15 meter from the construction site. Dust may impact the residential area 
and agricultural crops adjacent to the rivers. But these impacts are insignificant.  
 

 Land Use B.

102. Nagapattinam: The total area of the district is 2,716 km2. This district has a net 
cultivated area of 153,000 ha which is 57% of the total area. Forest cover is very minimum 
accounting for only about 2% of the land. The area of fallow land increased slightly over the past 
3 years. The land not available for cultivation covering barren and uncultivable land and land put 
to non-agricultural uses, accounts for 30%. The other uncultivated lands including permanent 
pastures and miscellaneous tree crops and groves not in the net area sown cover 4%. The area 
coming under fallow is about 8%.  
 
103. Thiruvarur: The total area of the district is 2,097 km2 of which 237,715 ha or 69% is 
cultivated land. Thiruvarur District is more suitable for cultivation of paddy. Other important 
crops grown in the district are black gram, green gram, cotton, sugarcane, sesame, groundnut 
etc., and the major cash crops are paddy, black gram, green gram, and cotton. The land use 
pattern of the district includes forest land and non-forest land with trees (nearly 18%) while the 
area of fallow land is 14%. The land under non-agricultural uses is (18%) which is a cause for 
concern as the growth of non-agricultural activities will reduce the potential for agricultural 
growth in the district. The current fallow and other fallow lands occupying 5.5 and 3.5%, 
respectively could be reduced considerably by encouraging horticulture.  
 
104. Summary of land use pattern of the two districts are given below Table No. D-1 
 

Table IV-1: Summary of Land Use of the Project districts  

Item Thiruvarur Nagapattinam 

Total Area in square 
kilometer (km2) 

2097 2716 km2 

Net cultivated Area in 
square millimeter (mm2) 

1532 1485 

Forest Cover in km2 
(2004–2005) 

26 53 

Cultivated Land           
(2010–2011) 

237,715 ha 
69% 

153,000 ha 
30% 

Fallow Land 3.5–5% 8% 
  Source: Tamil Nadu Landuse Board 
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105. Residential areas adjacent to the rivers are given in tables D-2, D-3, D-4, D-5, D-6 and 
D-7. 
 

Table IV-2: Residential Area on Addapar River 

Rivers Chainage 
(km) Length in meters 

Location residential area 
adjacent to Adappar river 

153.100 900 
154.500 1,700 

 

Table IV-3: Residential Area on Harichandranadi River  
Rivers Chainage Length in meters 

Residential area adjacent 
to Harichandranadi 

124.200  300 
125.800  100 
126.600  400 
127.600  100 
128.800  200 
130.800  400 
131.300  800 
132.500   134.000   137.700   142.400  600 
146.800  100 
152.500  300 
153.300   157.900  100 
157.900  100 
161.700  200 
163.100    

 

Table IV-4: Residential Area on Vellaiyar River  
Rivers Chainage Length in meters 

Residential area adjacent 
to Vellaiyar 

113.700   125.000  200 
132.200  200 
142.200   144.300   145.000  600 
146.900   158.500    

Table IV-5: Residential Area on Valavanar River  
Rivers Chainage Length in meters 

Residential area adjacent to Valavanar - 200 
12.700 700 

 
Table IV-6: Commercial-cum-Residential Area on Harichandranadi River  

River/ Channel Chainage Length in meters 
Harichandranadi     
Commercial cum Residential    126.800             800  
Bus stop and Commercial cum Residential    130.700                 -    
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Bus Stop and commercial    134.600                 -    
Commercial cum Residential    140.400             300  
Commercial cum Residential    149.000             400  
Commercial cum Residential    150.900             800  
Commercial cum Residential    161.200                 -    

 

Table IV-7: Schools and Community Infrastructures  
River/ Channel Chainage 
Harichandranadi  
School 129.000 
Temple 130.800 
Vellaiyar  
Govt. School 113.200 
Church 148.000 

 
 Climate C.

106. Rain Fall – The rainfall Thanjvur, Thiruvarur and Nagapattinum is given below in Table 
D-8. 
 

Table IV-8: Rainfall of Thanjavur, Nagapattinum and Thiruvarur in year 2013  
Month, Year 2013 Thanjavur (mm) Thiruvarur (mm) Nagapattinum (mm) 
January 4.00 11.00 12.40 
February 13.60 15.20 22.40 
March 36.80 57.00 27.10 
April 0.00 0.00 0.00 
May 25.60 16.00 1.00 
June 49.20 36.00 3.90 
July 3.10 0.00 0.00 
August 111.20 160.40 48.60 
September 109.80 132.80 220.60 
October 299.40 702.70 682.40 
November 81.40 72.60 58.90 
December 20.60 37.20 53.50 

Source: Indian Meteorological Department 

107. Monsoon.  Normal onset of Monsoon in Tamilnadu is between 25 May to 1 June and 
withdrawal after 15 October. The Map shows below 
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Figure IV.2: Arrival of Monsoon 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Onset of Monsoon in Tamilnadu is between 25 May to 1 June 
Source : Indian Meteorological Department 

1 June 
25 May 
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 Figure IV.3: Withdrawal Southwest Monsoon 
Source : Indian Meteorological Department  
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108. Climatic Data. Daily data on temperature, relative humidity and wind speed was 
obtained from PWD, for 5 locations within the study area and one just outside. Average data is 
summarized in Table D-9 below based on the period 2002-12. 
 

Table IV-9: Average data of five location of the project area 
 Max temp 

(oC) 
Min temp 

(oC) 
Relative 
Humidity 

Wind Speed 
(km/hr) 

Solar radiation 
(MJ/m2) 

Jan 30.1 20.6 80% 3.3 21.1 
Feb 32.4 21.2 76% 3.0 23.3 
Mar 34.9 23.6 74% 2.8 23.7 
Apr 36.5 26.1 73% 3.0 21.0 
May 37.3 26.6 71% 3.7 18.8 
Jun 36.6 26.5 66% 4.4 17.7 
Jul 36.2 25.8 66% 4.4 17.6 
Aug 35.4 25.0 69% 4.3 18.1 
Sep 34.8 24.7 72% 3.2 18.0 
Oct 32.7 24.1 79% 2.7 16.4 
Nov 30.0 22.9 84% 3.1 16.3 
Dec 29.3 21.5 82% 3.6 18.3 
Year 33.9 24.1 74% 3.5 19.2 

Source : Indian Meteorological Department 
 

 Flooding and Drought  D.

109. Flood. Occasional cyclonic storms during the NE monsoon bring prolonged intense 
rainfall causing local flooding as rivers overtop their banks and drainage of runoff from fields is 
impeded by congestion. In recent years, serious local flooding occurred in November 2008 and 
November 2010, due to intense rainfall during the NE monsoon. 
 
110. The frequency of local flooding in the delta can be approximated by the frequency of 
storm rainfall. In 2008, rainfall over the period 20th–30th November averaged 643 millimeters 
(mm) in the Vennar system. Individual rain gauge totals ranged from 421 mm at Mulliyar head to 
865 mm at Muthupettai. The peak of the storm occurred over 5 days (24th–28th November) 
when 560 mm was recorded across the system. Detailed analysis of the frequency of annual 
maximum daily rainfall from 10 raingauges in the Vennar system over the period 1981–2012, 
shows that a 5-day total of 560 mm has a return period between 20 and 50 years. It can be 
inferred that the peak flood flows in the Vennar system had a similar return period. 
 
111. The project preparatory technical assistance (PPTA) team has estimated that the cost of 
damage caused by the 2008 flood in Thanjavur District was $49.7 million. In each of Thiravarur 
and Nagapattimum districts it was likely to be more because the flooding was worse there than 
in Thanjavur. The frequency of extreme rainfall is given in Table D-10. 

Table IV-10: Frequency of Extreme Rainfall   
Return Period Years Daily rainfall mm 5-Daily rainfall mm 
2 123 259 
10 201 441 
20 232 511 
50 273 601 
100 305 668 

Source : Indian Meteorological Department 
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112. The frequency of flooding in the Cauvery River is different to that of local flooding in the 
delta. This type of flooding is indicated by the annual maximum discharges from Mettur dam. 
Between 1990 and 2013 there were 16 years with planned maximum releases for irrigation in 
the range 425 to 849 m3/s (15,000 to 30,000 cusecs). However there were 8 years with 
unplanned daily releases in excess of 1473 m3/s (52,021 cusecs). The largest of these was 
6011m3/s (212,283 cusecs) in September 2005 which caused serious flooding in the Cauvery 
valley. Flood flows by-passed the Grand Anicut and caused serious flooding in the delta. 
 
113. The September 2005 flood was caused by a severe storm in Karnataka and highland 
Tamil Nadu which necessitated a large emergency release of excess water from Mettur dam, 
amplified by storm runoff from tributary watersheds downstream of Mettur. According to 
anecdotal information none of the other emergency releases since 1990 caused flooding in the 
delta.  
 
114. Drought. A poor SW monsoon in Karnataka limits flows in the Cauvery River and the 
amount of water stored in the Stanley reservoir and therefore reduces the amount of surface 
water available for irrigation during the rice growing season (June-January) in the Cauvery 
subbasin in Tamil Nadu. The potential annual irrigation demand for two rice crops in the Vennar 
system is approximately 2,407 million cubic meters (MCM) (85 thousand million cubic feet 
[TMC]), but average annual flow in the Vennar River at the VVR head regulator is only 1,260 
MCM (44.5 TMC) and are less than 850 MCM (30 TMC) in 2 out of 10 years. Clearly therefore, 
for two rice crops to grow successfully it is necessary for the NE monsoon to contribute an 
average of 1,147 MCM (40.5 TMC) and as much as 1,557 MCM (55 TMC) in 2 out of 10 years.  
 
115. However the NE monsoon in Tamil Nadu is notably erratic. Analysis of rainfall amounts 
recorded in the Vennar system between October and December indicates an average of 750 
mm with a standard deviation of 241 mm. typically, less than 500 mm falls on the Vennar 
system during the NE monsoon in 2 out of 10 years. This is equivalent to 325 MCM (11.5 TMC) 
of effective rainfall. Clearly therefore a poor SW monsoon in Karnataka, followed a poor NE 
monsoon in Tamil Nadu, creates a drought situation and has serious consequences for 
agriculture in the subbasin. This was the case in 2003 and 2004. 
 
116. Where sufficient groundwater is available, the shortfall in surface water can be made up. 
However there are many areas in the Cauvery delta with limited groundwater availability or with 
saline groundwater. Consequently in such areas drought impacts are especially severe. 
 

 Topography and Geology  E.

117. In general the topography falls from about 25-m above sea level (masl) at the VVR head 
to sea level over a distance of about 100 km mostly flat agricultural field. Drainage divides are 
largely defined by the irrigation system as opposed to natural divides. 
 
118. The summary of the geological environment of the Project Area provided by the UNDP 
Groundwater Project (UNDP, 1970) is given in Table D-11. 
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Table IV-11: Stratigraphic Succession of the Cauvery Delta Area (after UNDP, 1970) 
Era Period Formation Lithology 
Quaternary Recent Alluvium, laterites Soils, coastal and river sands and laterites 
Tertiary Pliocene Podakki formation Sands and clays and minor limestone 

Miocene Cuddalore formation Sands, sandstones, gravels with clay and 
limestone 

Eocene  Sands, silts and clays 
UNCONFORMITY 

Mesozoic Cretaceous Kuppakkudi formation Calcareous sandstones, clays, marls and 
siltstones 

UNCONFORMITY 
Azoic Achaean Eastern Ghat complex Gneissic complex and hornblende granites 
 
119. The Archaean basement underlying the region is a poor aquifer generally, but in 
weathered locations at shallow depth it can support dug wells or bore wells for domestic needs 
with discharges of up to 150m3/day (1.7 litres per second [L/s]). 
 
120. The Cretaceous formation is understood to have a relatively low transmissivity of 50 
square meters per day (m2/day) reported by Central Groundwater Board (CGWB). Some 
domestic wells with low yields extract water from this formation. 
 
121. The iocene formation has been subdivided into a number of aquifer units by CGWB. The 
lower aquifer (the Orthanadu aquifer) outcrops near Thanjavur and occurs throughout the delta 
area. The Orthanadu aquifer and varies from relatively coarse material at the outcrop to fine 
material in the eastern parts of the present day delta. This horizon is 30 to 70 m thick generally 
and when first explored was under artesian conditions (hydraulic head about ground level) in 
places. Wells tapping this aquifer unit are from 150m to 350m deep typically, and produce yields 
of 10 to 20 l/s. Transmissivity values for the aquifer have been estimated to lie in the range 30 to 
1,400 m2/day. 
 
122. Above the Orthanadu aquifer lies the “Main Flowing Zone” or Burdigalian Aquifer. This 
upper Eocene sub-unit comprises coarse-grained sands varying to fine-grained sands beneath 
the Vennar subbasin. The thickness of this aquifer is about 35 m. Tube wells tapping this aquifer 
range in depth from 100m in the west to about 250 m in the east. Yields of wells are around 25 
l/s. Estimates of aquifer transmissivity range between 1,350 m2/day in the west to 100 m2/day in 
the east. This aquifer unit has also historically been artesian (indicating a confined aquifer) but 
piezometric levels have declined significantly with exploitation of the aquifer. 
 
123. The Pliocene shallow aquifer thickness is typically 10 to 35 m, and is mostly 
unconsolidated sands, gravels, sandy clays and clays. The aquifer is generally unconfined.  
 

 Seismicity F.

124. The entire project area falls under the seismic zone II of least seismic intensity. 
 

 Ground Water G.

125. Salinity is the major water quality concern – and that is greatest towards the coast. 
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126. Otherwise, the groundwater in the main aquifer units is mildly alkaline (pH in the range 7 
to 9.3) but generally considered good quality for drinking purposes. The character of the 
groundwater is calcium bicarbonate type in the west, modifying to sodium bicarbonate and 
sodium chloride types as one travels to the coast. Where groundwater salinity is a little higher, 
the sodium absorption values indicate some issues with soil sodicity. In the coastal sand dune 
area to the south of the project area there are small pockets of fresh groundwater overlying the 
saline groundwater body. These are very important for drinking purposes, and need to be 
carefully conserved. 
 

 Sampling Location of Ground Water Sample H.

127. The sampling location for collection of representative samples of ground water in the 
project area. The list of the locations are given in the below Table D-12. 

Table IV-12: Sampling Location of ground water 
Sl. No. Location 

1 Near Mulliar Head, sample from nearby boreholes/wells 

2 Near Proposed Vellaiyar (tail-end regulator) TER, sample from 
nearby boreholes/wells 

3 Near Proposed Harichandra TER, sample from nearby 
boreholes/wells 

4 Near Proposed Adappar TER, sample from nearby 
boreholes/wells 

5 Near Proposed Valavanar TER, sample from nearby 
boreholes/wells 

 
128. Salinity Intrusion. The location of the interface between fresh and saline water in the 
area has been determined by UNDP in the late 1960’s. The interface has been defined as the 
isoline for sodium adsorption ratio with a value of 10. This policy has also been adopted in later 
work in the region. Below map shows the saline intrusion reported by WRD (2008) and ADB 
(2011). 
Figure IV.4: Salinity Intrusion Map 
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 Water and Soil Quality Environment I.

129. Water quality in the project’s rivers was tested for physical and chemical parameters and 
pesticides and heavy metals. Soil was tested for pH, conductivity, exchangeable and available 
Sodium, Potassium, Magnesium, Nitrogen, Boron, Iron, Copper Zinc, 18 heavy metals and 
pesticides. The locations of sampling are given in Table D-13 below and the results are given in 
annexures 2 and 3. The results of testing of river water samples collected near head regulators 
of Harichandra nadi, Addapar, Pandavaiyar according to IS10500-2012 for drinking water are 
within the acceptable limits and salinity of samples collected near the TERs of Vellaiyar, 
Adappar, Harichandranadi and Valavanar varies from 1.6 milligram per iter (mg/L) near Vellaiyar 
TER to 16.2 mg/L at Valavanar TER as per APHA 22nd EDI:2012. The water quality at the 
TERs is not suitable for the agricultural purpose. Pesticides are below detectable limit. 
Additional surface water and ground water sampling were undertaken in October/November 
2015 in different locations and are included in Annexure 2.  
 

Table IV-13: Sampling location of River Water and River silt 

Sl. 
No 

Water Samples Silt Samples 

River Location River Location 

1 Pandavayar 
1 km downstream head 

regulator Pandavayar 
1 km downstream head 

regulator 

2  
1km upstream of the proposed 

tail-end regulator (TER)  
1km upstream of the 

proposed TER 

3 Vellaiyar 
1 km downstream head 

regulator Vellaiyar 
1 km downstream head 

regulator 

4  
1km upstream of the proposed 

TER  
1km upstream of the 

proposed TER 

5 
Harichandra 

River 
1 km downstream head 

regulator 
Harichandra 

River 
1 km downstream head 

regulator 

6  
1km upstream of the proposed 

TER  
1km upstream of the 

proposed TER 

7 Adapar 
1 km downstream head 

regulator Adapar 
1 km downstream head 

regulator 

8  
1km upstream of the proposed 

TER  
1km upstream of the 

proposed TER 

9 Valavanar 
1 km downstream head 

regulator Valavanar 
1 km downstream head 

regulator 

10  
1km upstream of the proposed 

TER  
1km upstream of the 

proposed TER 
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 Figure IV.5: Sampling Location Map 

 
 Ambient Air Quality J.

130. Main source of air pollution in Nagapattinam and Thiruvarur is traffic in Nagapattinum. 
With the exception of the traffic in general the ambient air quality is good. No specific diseases 
related to air pollution are found in this area. The construction activities will also impart dust and 
will be mitigated by implementing environmental management plan. The town does not have 
any pollution monitoring mechanism. So no previous data is available.  
 
131. Ambient air quality monitoring was undertaken in October 2015 and is provided in Annex 
4.  
 
132. The ambient air quality with respect to the study zone around the proposed site forms 
the baseline information. There are no major sources of air pollution in the project area. The 
sources of air pollution in the region are vehicular traffic, dust emissions from unpaved village 
roads and domestic fuel burning. The ambient air quality was monitored at various locations in 
the study area listed in Table-D-14. The air sampling location is shown in Figure-D.6. 
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Table IV-14: Ambient Air Quality Location 
S No Study area River Location 

AAQ 1 

Harichandranathi 

Irulneeki 
AAQ 2 Alathambadi 
AAQ 3 Manakudi 
AAQ 4 Thalainayar 
AAQ 5 

Adappar 

Kottur 
AAQ 6 Velur 
AAQ 7 Umbalacherry 
AAQ 8 Kariyapattinam 
AAQ 9 

Vellaiyar 

Valacherry 
AAQ 10 Velukudi 
AAQ 11 Mavur 
AAQ 12 Thirupoondi 
AAQ 13 

Valavanar 

Thiruthuraipoondi 
AAQ 14 Pandi 
AAQ 15 Veenoba 
AAQ 16 Thulasiyapattinam 
AAQ 17 

Pandavayar 

Vennavasal 
AAQ 18 Kankuduthavanitham 
AAQ 19 Kamalapuram 
AAQ 20 Mangudi 
AAQ 21 

Vedaranyam Canal 

Karuvelankadai 
AAQ 22 kallimedu 
AAQ 23 Thethakudi 
AAQ 24 Sembodai 
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Figure IV.6: Noise and Air Sampling Location Map 
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133. The parameters monitored are listed as below: 
(i) Particulate Matter less than 10 microns (PM10) 
(ii) Particulate Matter less than 2.5 microns (PM2.5) 
(iii) Sulphur Dioxide (SO2) 
(iv) Nitrogen Dioxide (NO2) 

 
134. The frequency of sampling was twice a week for 1 week in the month of October 2015. 
The results of ambient air quality monitoring and the ambient air quality standards are given 
Annexure 4.The following summarizes the findings 
 
135. Observations on ambient PM10 levels. The concentration of PM10 at various stations 
ranged from 44.2 to 67.4 g/m3. The highest PM10 value was recorded as 67.4 µg/m3 at station 
Karuvelankadai and lowest values of 40.2 g/m3 was recorded at Kottur. The PM10 values 
monitored during the field survey were within the permissible limit of 100 g/m3 for industrial, 
residential, rural and other areas (Refer Annexure 4). 
 
136. Observations on PM2.5 levels. The concentration of PM2.5 at various stations monitored 
ranged from 21.6 to 41.2 µg/m3. The highest PM2.5 value was recorded as 41.2microgram per 
cubic meter (µg/m3) at Karuvelankadai and lowest values of 21.6 g/m3 was recorded at 
VaIacherry. The PM2.5 values monitored during the field survey were with the permissible limit of 
60 g/m3 for industrial, residential, rural and other areas (Refer Annexure 4).  
 
137. Observations on ambient SO2 levels. The SO2 concentration at various stations 
monitored ranged from 5.9 to 10.9 µg/m3. The highest SO2 value was recorded at 
Karuvelankadai and lowest values was recorded at VaIacherry. Concentration of SO2 at various 
stations in the study area was well below the prescribed limits of 80 g/m3 specified for 
industrial, residential, rural and other areas.   
 
138. Observations on ambient NO2 levels. During the study period, NO2 concentration at 
various sampling stations ranged from 12.4 to 21.4 µg/m3. The highest NO2 value was recorded 
as 21.4 µg/m3 at Karuvelankadai and lowest values of 12.4 g/m3 was recorded at VaIacherry. 
The average concentration of NO2 at various stations in the study area was observed to be well 
below the prescribed limits of 80 g/m3 specified for industrial, residential, rural and other area.  
 
139. Before commencement of construction, the contractor will generate baseline ambient air 
quality. The sampling locations for the baseline data will be representative of residential area, 
along the river/ canal. 
 
140. Proposed Ambient Air Quality Sampling locations. Residential area along villages 
along the river – 5 location (1 location for each river) 
 

 Noise K.

141. Noise level monitoring is not conducted in the town; however the observation for noise 
level is acceptable in interior area of town whereas noise level on the main highway passing 
through the city the vehicular noise is predominant. The overall ambient noise level is low and is 
within acceptable limits. Baseline noise measurements were undertaken in October 2015 using 
a weighted sound pressure level meter. The survey was carried out in calm surroundings. The 
noise levels were monitored continuously for day time from 6 AM to 9 PM at each location and 
hourly equivalent noise level was measured.  The data is presented in Annexure 4. The day 
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time equivalent noise level at various sampling stations ranged from 40.16 to 46.9 dB(A) during 
study period. The noise levels were observed to be well within permissible limits of 55 dB(A) 
specified for residential area  
 
142. Noise sampling locations. Residential area along villages along the river – 5 locations 
(1 location for each river) using samples from the locations selected for the baseline study. 
 

 Ecological Environment L.

143. The identification of sensitive ecosystem including national park, bird sanctuary, bio 
diversity area, reserved and protected forest has been done in consultation with divisional forest 
officer who is also in charge of the wild life and district environmental officer. CRZ maps were 
also collected from them. 
 
144. Reserved Forest and biodiversity –There are no notified reserved forest or biodiversity 
on the six rivers. The downstream of Valavanar drain passes through notified sensitive 
ecosystem while the proposed portion from the start of the Valavanar river to the location of 
proposed cross regulator at Valavanar River does not fall in the notified sensitive ecosystem. 
 
145. Pandavaiyar, Velleiyar, Harichandranadi, Adappar and Valvanar do not fall under 
sensitive ecosystem. 
 
146. Some stretches of the Vedaranyam Canal (V-Canal) falls under the sensitive ecosystem 
and CRZ-I. The construction activity has not been planned in the sensitive ecosystem and left 
as it is. Straight Cuts – There are four straight cuts. All open into the sea. The mouth or the 
straight cut falls within the low tide line and high tide line. According the CRZ notification 2011, it 
may be treated as CRZ-I. 
 
147. A survey was undertaken in October 2015 and the findings are presented in Annexure 5. 
a total of 154 plant species under 132 genera and 49 families were recorded from the proposed 
project area. Out of which 37 species are trees 32 species are shrubs 53 species are herbs 9 
species are climbers 16 species are grasses and 7 species are sedges. The details of number 
of different life forms reported in the study area is given in Table D-15 and shown in Figure D.7 
The list of floral species recorded from the project area is presented in Annexure 5. As per the 
Red Data book of Indian Plant and following the IUCN Red List, none of the species found in the 
project area are considered as rare, endangered, or threatened. All the floral species are 
commonly distributed throughout the study area. Majority of the landuse in the project area 
comprises of agricultural land and the project area does not include any critical habitat as 
defined by ADB’s SPS 2009. The project will not negatively impact on any mangroves. 
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Table IV-15: Vegetation composition in the study area 

S.No. Life form No. of species % of species 
1 Tree 37 24.03 
2 Shrub 32 20.78 
3 Herb 53 34.41 
4 Climber 9 5.84 
5 Grass 16 10.39 
6 Sedge 7 4.55 

Total 154 100 
 

 

Figure IV.7: Number of Species versus Life Forms 
 
148. Trees. Trees on embankment and river bed impeding flow would require felling for re-
sectioning and de-silting. Some of the stretches of the rivers have Teak Trees planted by the 
forest department and this will attract permission from forest department before felling. Felling of 
other trees will require permission from the district revenue office.  
 
149. The enumeration of trees was done during the PPTA study and later updated under by 
WRD; total numbers of trees available on the river embankment are around 70,000. These are 
of different girth size but greater than 30 cm and different species. These trees may be 
impacted due to standardisation of embankment, re-sectioning and de-silting of river. 
 
150. Fauna. The mammals reported from the study area were Common Mongoose 
(Herpestes edwardsii), Indian Porcupine (Hystrix indica), Wild Bore (Sus scrofa), Common 
Langur (Presbytia entellus), Bonnet macaque (Macaca radiata), Golden jackal (Canis auresus) 
and Jungli Cat (Felis chaus). None of species fall under endangered category as per IUCN 
status. List of mammals found in the study area are given in Annexure 5.  
 
151. Reptiles and Amphibians. Among reptiles, Moniter lizard (Varanus bengalensis), 
House lizard (Hemidactylus domesticus), Common skink (Mabuya carinata), Garden lizard 
(Hemidactylis flaviviridis), Rat snake (Ptyas mucosu) and Bark gecko (Hemidactylus 
leschenaulti) are prominent. None of the reptile species is present in the IUCN Red List of 
threatened animals. The common amphibians in the study area include common toad (Bufo 
melanosticus), the wrinkled frog (Rana curtipes), Painted frog, (Kaloula sp.), Skipping frog 
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(Euphlyctis cyanophlyctis) and green frog (Hyla arborea). They have keen sense of hearing and 
smell. They feed on insects and worms and breed at the onset of monsoon rains. The list of 
common reptiles and amphibians found in the study area is presented in Annexure 5. 
 
152. Avi Fauna and Butterflies: The list of birds along with their resident/migratory status is 
presented in Annexure 5. One bird species Threskiornis  melanocephalus (Latham) is listed as 
near threatened status. An aquatic ecology study was also undertaken in November 2015 and 
details are provided in Annexure 6. 
 

 Socioeconomic Environment  M.

153. The project falls in two districts. The demographic parameters are givenin Table No. D-
14 below. 

Table IV-16: Demographic data of three districts 

District 2011 
Total Population Total Male Female 
Thiruvarur 1,264,277 626,693 637,584 
Nagapattinam  1,616,450 798,127 818,323 
Scheduled Tribe Population (Number) 
Thanjavur 3561 1739 1822 
Thiruvarur 3034 1466 1568 
Nagapattinam  3756 1847 1909 
Scheduled Tribe Population (%) 
Thiruvarur 0.24 0.23 0.25 
Nagapattinam  0.23 0.23 0.23 
Population Growth 
Thiruvarur 8.11 
Nagapattinam  8.57% 
Density/km2 
Thiruvarur 556 
Nagapattinam  629 
Proportion to Tamil Nadu Population 
Thiruvarur 1.75% 
Nagapattinam  2.24% 
Sex Ratio (Per 1000) 
Thiruvarur 1017 
Nagapattinam (part) 1025 
Child Sex Ratio (0-6 Age) 
Thiruvarur 959 
Nagapattinam  959 
Literacy % Total Male Female 
Thiruvarur 82.86 89.13 76.72 
Nagapattinam  83.59 89.79 77.58 
Source : Census of India 
 

 
 Social and Community Infrastructure  N.

154. The community infrastructure includes crematorium, burial ground, temples, pedestrian 
access, drinking water and washing area (Dhobi Ghat) will be replaced or reinstated as per 
Resettlement Plan. 
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 Climate change projections O.

155. By 2050, projections estimate an increase in maximum temperatures by 1.00C- 1.50C 
and minimum temperatures show a larger increase from 2-30C.4 Rising temperatures will 
increase water demand and evaporative losses. The results of the different climate models used 
for rainfall projections vary, but overall the models demonstrate increases in rainfall during the 
monsoon months (June to December) but drier conditions from January to May. The 
uncertainties related to future rainfall demonstrate a need for improved management and 
information system supported by robust monitoring networks, good data archival and interface 
to enable decision making. Large increases in storm rainfall (19%) are also predicted. Therefore 
more frequent and serious flooding can be expected. In coastal areas flooding will be gradually 
exacerbated by rising sea levels of between 0.29m (low scenario) and 0.87m (high scenario) by 
2100 compared to a 1990 baseline.5  
 
156. Hydraulic modelling of the main channel system was a key component of technical due 
diligence in the project preparation supported by hydrological modelling of the catchments in the 
project area to provide runoff response to rainfall. While the modelling has accuracy limitations 
due to data limitations, it provided a sound and rational basis for evaluating the differences in 
flood water levels and flood extents between the existing and proposed conditions both with and 
without climate change impacts. Embankment heights were influenced by the results of this 
modelling. 

 
  

                                                
4  ADB. 2013. Climate Data and Future Scenarios. Consultant’s report. Manila (TA 8166-IND) 
5  ADB. 2014. Relative Sea Level Rise Scenarios. Cauvery Delta Zone, Tamil Nadu, India. Consultant’s report. Manila 

(TA 8166-IND) 
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V. ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES 

157. The environmental impact assessment is based on the baseline environmental attributes 
and the project component having intervention with the attribute. The environmental attributes 
relevant to the assessment of the impacts are air environment, noise level, soil, water resources 
and quality, vegetation cover, land use, local infrastructures etc. the construction and operation 
of the project have positive and negative impact on the said environmental attributes. The 
assessment of impacts defines whether this is significant, irreversible, and reversible.  
 
158. Mitigation measures are incorporated into the design phase, construction and operation 
stage of the project. The design phase incorporates important consideration like selection of 
location of Regulators, whether reconstruction or rehabilitation of the structure. The construction 
impacts are mainly limited to the location of the construction and for short period. The operation 
stage impacts are positive and extend to the catchment area of the river channel. 
 

 Methodology A.

159. The methodology for this study includes following steps. 
(i) Review of Documents. As part of the Initial Environmental Examination Study, 

extensive literature review of have been carried out. The following documents 
have been reviewed 
a. Environmental Protection Act, 1986 
b. EIA notification, 2006 and amendments 
c. CRZ Notification, 2011 and 1996 and amendments 
d. Forest Conservation Act, 1980 and amendments and Tamilnadu Forest 

Conservation Rules. 
e. Consolidated data of Full Climatic Stations in Tamilnadu, Government of 

Tamilnadu, 
f. EIA Report of Reconstruction and Modernisation of PAZHAYAE Fishing 

Harbour (World Bank Aided), Fisheries Department, Government of 
Tamilnadu, 2010 

g. Environmental Impact Assessment Study for Bar Mouth Opening at 
Tirumullaivasal in Nagapattinam District, WAPCOS, Govt of India 

h. Report of EIA and EMP of 2.96 MLD sewage treatment plant in 
Nagapattinam Municipality. 

(ii) Surveys and Site investigation. The site investigation by the environmental 
expert along with technical expert was conducted during following schedule 
a. December 4-11, 2013 
b. February 10-21, 2014,  
c. March 24-31, 2014 
d. October- November 2015 

(iii) Surveys 
a. Enumeration of trees along the rivers 
b. Investigation of river bed silt, Water and ground water for availability of 

pesticides  

(iv) Public Consultation and stakeholders’ consultation 
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160. Consultation with local people was conducted to determine the impacts and mitigation 
measures. The stakeholder’s consultation with fisheries department, agricultural department, 
Ground water department, Forest department and district level pollution control board was also 
done. The details of the public consultation are given in section F. 
 

 Mitigation Hierarchy  B.

161. The mitigation hierarchy implemented in this project are given below 
(i) Avoidance - The avoidance of sensitive ecosystem has been excluded from the 

project. 
(ii) Minimisation – The minimisation of impact has been adopted like minimum 

disturbance to the soil within the flow of water resulting minimum turbidity. 
(iii) Restoration - The restoration adopted where impact could not be avoided like 

felling of trees available on embankment, opening of borrow area. The 
restoration of borrow area according to the prevailing guidelines has been 
planned and compensatory afforestation in lieu of felling of trees. 
 

 Impacts and Mitigation Measures C.

Physical Environment 
 

1. Ambient Air Environment 
 

162. Construction Stage Impacts and Mitigation Measures. Air emission during 
construction stage arises from operation of construction vehicles, equipment, haulage of 
material and earth, dust generation from earth work. The resection of river and construction of 
embankment are throughout all 6 rivers namely, Pandavayar, Velleiyar, Harichandranadi, 
Adappar, Vedhanarayam and Valvanar. The cumulative lengths of all six rivers are 235 km. The 
construction of embankment will generate dust but it will be localised to the construction site and 
may have impact due to generation of dust in residential, commercial and sensitive location like 
schools. These locations are given in the Table Number D-2 and D-7 in chapter IV. These 
residential areas are adjacent to the boundary of the rivers. The impacts are not significant or 
equivalent to the dust generated in agricultural land during ploughing.  
 
163. The mitigation measures for suppression of dust near the residential, commercial and 
area of socially important places like temples and churches are required through sprinkling of 
water on exposed working areas. The transportation of silt will be done in covered trucks. The 
wheels of truck will be washed at the construction site so that wheel does not carry dust to the 
human settlement area. Regular checking of pollution emission from the construction vehicles 
exhaust will be done from the authorised agency relevant Pollution under Control (PUC) 
certificate will be obtained. Given the nature of works and expected construction equipment on 
site, the emissions are expected to be far less than 100,000 tons of carbon dioxide equivalent 
per year for aggregate emissions from direct and indirect sources. 
 
164. Operation Stage Impact and Mitigation Measures. The operation stage emissions or 
any air pollution generation are not anticipated in this project. 
 

2. Noise Level 
 
165. Construction Stage Impacts and Mitigation Measures. Noise generation during 
construction stage arises from operation of construction vehicles, equipment, haulage of 
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material and earth. The impacts are not significant and is limited to construction hours in day 
time only. There are two schools identified in the project area at chainage km 129.00 at 
Harichandranadi River and km 113.2 at Vellaiyar river. The source of noise is through operation 
of construction vehicles. Given the dispersed nature of works where construction will occur over 
three phases, in different locations there will be no concentration of construction equipment in 
one place and impacts due to noise are expected to be not significant. 
 
166. The mitigation measures includes proper maintenance of construction vehicles so that it 
do not generate noise while operation. The use of pressure horn in the habitation area must be 
avoided. No horn signage will be provided near the schools. 
 

3. Soil Environment 
 
167. Construction Stage Impacts and Mitigation Measures. The construction stage 
impacts on soil are mainly due to re-sectioning, desilting of river and construction of 
embankment. The re-section and de-silting are required to remove silt from the river bed. The 
testing of silt has been conducted for rivers near head regulators and TERs. The results show 
that pesticides and heavy metals are in below detectable limit (test results are attached in 
Annexure 3). Up to 24,000 m3/km  will be removed which need to be safely disposed or re-used 
where possible. WRD has identified 64 barren sites (maps and locations of these sites are 
available with the WRD) with a cumulative area of around 325 Ha which are stuiable for 
disposal of this material. Sediment samples analysed did not show any appreciable levels of 
contaminants therefore there is no risk of contamination of land. Some of the removed material 
if found to have suitable engineering poperties (following laborotary analysis) will be used for 
filling the embankment (subject to the engineer’s confirmation), some of it may be used on 
agricultural lands if requested by farmers and only the remainder will be disposed of at the sites 
identified by WRD. Prior to transportation, the dredged material will be placed along the ROW of 
the canal until dry and only then transported in coverered trucks.  
 
168. The other impacts are due to operation of borrow areas. The borrow areas will be 
identified by the contractor together with WRD as per the contract. The operation and closure of 
borrow area will be as per the contract. The contractor will have to rehabilitate all borrow 
sites..There will be a risk water borne and air borne soil erosion due to disturbance of soil during 
de-silting, re-sectioning of river and construction of embankment. This is considered to be not 
significant because construction will only be permitted during the dry season (non irrigation 
season). During this period most part of the river remains dry so water borne soil erosion will not 
be significant. The air borne soil erosion will be prevented by stabilizing embankment by 
compaction at optimum moisture. 
 
 
169. The silt of Vellaiyar, Lawford, Adappar and Uppanar Straight cut is saline. The dredging 
of straight cut and removal of sand bar will generate silt and sand. These are not suitable for 
disposal on agricultural land and should be disposed of in similar saline soils 
 
170. Arrangement for locating the source of supply of material for embankment as well as 
compliance to environmental requirements, as applicable, shall be the sole responsibility of the 
contractor. WRD has identified several borrow sites. The environmental Officer of WRD or 
Environmental Specialist hired by the WRD shall be required to inspect every borrow area 
location prior to approval. The operation and rehabilitation of borrow area shall be according to 
Madras Detailed Standard Specification (MDSS) and Environmental Code of Practices given in 
Annexure 11. The borrow areas shall be located at least 500 m away or suitably sufficient 
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distance from schools and village access roads. The Contractor shall not borrow earth from the 
selected borrow area until a formal agreement is signed between land owner and Contractor 
and a copy of this agreement is submitted to the PMU or WRD. Planning of haul roads for 
accessing borrows materials shall be undertaken during this stage. The haul roads shall be 
routed to avoid agricultural areas. In case agricultural land is disturbed, the Contractor shall 
rehabilitate to its original condition. Haul roads shall be maintained throughout the operation 
period of the borrow areas by undertaking the required maintenance and repair works, which 
may include strengthening, pot hole repairing and diversions. Improvements shall be done to 
reduce inconvenience to users of these roads, residents living along the haul roads and 
minimize air and water pollution. All borrow areas whether in private, community or govt. land 
shall be restored either to the original condition or as per the approved rehabilitation plan. 
 
171. Silt and sand from the Vellaiyar, Law ford, Adappar and Uppanar straight cut will be 
disposed or stored near the embankment of the straight cut.  
 
172. If any quarry sites are required the contractor shall source all material from existing 
quarry sites listed below. 
 

 
S 

No 
 

 
Name of 

River 

LS Aggregate 
Quarry 

Distance 
(km) 

Earth Quarry Distance 
(km) From To 

 
1 
 
 
 
 
 
 
 
 
 

Harichandran 
athi 

123.700 127.600 Narthamalai 135 Ezhilur 32 
121.142 123.700 132  35 
131.200 135.800 142  23 
131.200 135.800 142  23 
135.800 138.200 146 Karapidagai 35 
138.200 141.450 150  30 
141.450 144.200 153 Vandal 21 
144.200 148.400 157  18 
148.400 150.800 160  30 
150.800 154.200 163 Kameswaram 30 
154.200 157.600 166  27 
157.600 160.200 169  23 
0.000 3.900 172  18 

 
2 

 
Valavanar 

   
Narthamalai 

 
139 

 
Ezhilur 

 
27 

3 Panddavaiyar 
 
 

109.270 148.020 Narthamalai 140 Koopachikottai, 
Anaikuppam, 

Keeraneri 

28,16,14 

4 
 
 

Vedamiyam 
Canal 

  Narthamalai 192 Karappidagai 10 

 
5 
 
 
 
 
 

Adappar 130.236 136.376  
Narthamalai 

132 Ovalur 25 
136.376 143.153 139 Ovalur 25 
143.153 149.468 141   
161.100 168.500 165   
168.500 169.025 142   
153.500 161.100 148   
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 149.468 153.500    
6 
 
 
 

Vellaiyar 111.650 118.450 Narthamalai 130   
118.450 126.650 138 Anaikuppam 24 
126.650 133.730 158   

 
4. Water Resources and Quality 

 
173. Design Phase. Due to siltation of the river, the bed level has increased and that has 
caused scouring of river bed at the water course. Rivers are the main source of ground water 
recharge and create a balance between river level and nearby water body. This is governed by 
the level of river bed. The design of de-silting has been done based on the original or natural 
level river bed. De-silting will not be done below the natural or original level of river. The 
construction work schedule has been planned in such a way that high flood season of 
November to January will be avoided.This will minimize pollution of the water body.  
 
174. Construction stage Impacts and Mitigation Measures. The construction stage 
impacts anticipated are soil erosion from the river bed during de-silting and re-sectioning of 
river. This impact would be insignificant since the de-silting will not normally be conducted when 
canals are closed and there is no water in the channels. However, where water cannot be 
avoided (if there are stagnant pools), turbidity in some river reaches may increase temporarily 
due to re-sectioning, but it will be limited to short distance. Any changes will be temporary and 
not very significant as works will be done during the dry season. This will be throughout the 
proposed project of entire length of 234 km on rivers/channels. Silt traps and other appropriate 
measures will be adopted to minimize siltation. 
 
175. Water pollution may be caused due to spillage of grease and oil from the heavy machine 
being used for construction. Since most of the construction work will take place in the dry 
season de-silting will take place during low flows which will minimise turbidity in the 
downstream.  Embankments will be stabilized immediately after its construction to minimise soil 
erosion due to rain. 
 
176. Impacts on phytoplankton and benthos: Biomass of phytoplankton depends mainly 
on the availability of light in nutrient rich waters. Dredging/de-silting operations may lead to 
increased turbidity and consequent reduction of light penetration for short periods.  However, 
since construction will be undertaken when the channels are relatively dry this impact will be 
localised and only for a short durtation. Furthermore, based on the aquatic ecological status of 
the project area, it can be concluded that the site supports only limited diversity with very low 
densities of biological organizms. In general the biodiversity profile of the proposed dredging 
areas is low. Operations may also affect the benthic community. Dredged material takes away 
the benthos along with it and when dumped most of the organizms present get buried under the 
deposited material. The benthic fauna recorded in the areas did not contain any rare or 
endangered species and consisted of common species only. It can be expected that these 
species will colonize within a short time from dislodging. 
 
177. Operation Stage Impacts and Mitigation Measures. The efficient flow of fresh water 
will be attained after de-silting and re-sectioning of river. This will decrease the salinity in the 
river up to the location of proposed TERs.  There will be positive impact on the agricultural land 
and aqua farming being done near the proposed TER and upstream of Vellaiyar, 
Harichandranadi, Adappar and Cross Regulator on Valvanar river and up upstream. 
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178. The quality of water for agriculture will improve in about 2000 acres of land on Adappar 
river which is deficient of fresh water for agriculture. The construction of TER on Adappar will 
increase the productivity of agriculture and aquaculture on right bank and upstream.  
 

5. Biological Environment 
 

179. Design Stage Impacts and Mitigation Measures. The rivers are the source of water 
for the riverine ecosystem. This provides water and transportation of nutrients to the riverine 
ecosystem. The riverine ecosystem extends beyond the boundary of the river banks. There is 
no available ecosystem on these rivers except only the plantation on the embankment. Since 
the level of river bed will not be reduced beyond its natural depth or original depth, there will not 
be any impact on the riverine ecosystem. So, the design of the de-silting has been limited to the 
original depth or natural depth of the river. 
 
180. Wildlife, Biodiversity and Reserved Forest. The project does not fall within or near 
any reserved forest, bio-diversity and wildlife area.  Mangrove plantations are available near 
downstream on left bank of proposed TER on Harichandranadi. This are will not be impacted 
under the project. Mangrove plantation on the Adappar River is also away from the river channel 
where standardisation of river is proposed.  
 
181. Tree Plantation. Construction Stage Impacts and Mitigation Measures. There are about 
70,000 trees along the river banks of Vellaiyar, Harichandranadi, Adappar, Valuvanar and 
Pandavayar rivers.Most of the trees are Teak, Neem, coconut, Tamirind and Karuve Trees. Of 
these trees around 60,000 are planted by the Forest Department and the remainder by the 
Water Resource Department. Teak trees are planted by the forest department and will require 
permission from forest department before felling.  
 
182. The existing trees on the bank of the river are of two type. 

(i) Type – 1 – Trees planted by the forest department  
(ii) Type – 2 – Remaining trees planted by the water resource department or 

naturally grown. 
 

183. The cutting, removal and compensatory plantation for felling of type-1 will be done by the 
forest department. While the cutting, removal and compensatory plantation for felling of type-2 
will be done by the water resource department through contractor on permission of revenue 
department. 
 
184. Right of salvage of the felled trees are with the owner agency. The removal of felled 
trees planted by the forest department will be done by the forest department. The removal of 
felled trees which are not planted by the forest department, will be done by the WRD through 
the contractor. The wooden part of the trees will be sold. Other shrubs and grass will be 
disposed off along with the waste of clearance and grubbing of the site. 
 
185. As per the requirement of the Department of Forests, the compensatory plantation will 
be 10:1 i.e. plantation of ten trees in lieu of cutting of one tree. The species of trees for 
compensatory plantation should be native or same species earlier planted and also should be 
determined in consultation with the local office of forest department. These plantations can be 
placed outer side toe of constructed embankment of the river or at areas designated by the 
Forest Department.  
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186. A consultation has been done with the forest department for the permission of felling of 
trees. Forest department will conduct its survey on receipt of proposal of felling of trees. The 
valuation of compensatory afforestation will be done. On payment of the compensation amount 
the forest department will give permission for felling. 
 

6. Socioeconomic Environment 
 

187. Land Use. Construction Stage Impacts and Mitigation Measures. The land use of 
the project area at the design stage and construction stage will not change since there is no 
diversion of other land for the purpose of the project being done. 
 
188. The land acquisition for this purpose is not expected. Any removal of squatter and 
encroacher will be rehabilitated as per the Rehabilitation and Resettlement Plan prepared for 
this project. 
 
189. Operation stage Impacts and Mitigation Measures. No operation stage negative 
impacts are envisaged. The construction of water flow control structures and standardisation of 
river embankment will bring positive impacts with improved supply of fresh water to the farmers. 
This will also bring benefits to shrimp farmers by reducing salinity upstream of the new TERs.  It 
is also envisaged that the salinity of groundwater will be locally reduced. This is because shrimp 
farmers have shifted to the Vannamei shrimp species which prefers less saline water than the 
Tiger Shrimp. The Vannamei species can tolerate salinity from a wide range of salinity, 0.2 to 70 
ppt. Salinity within the range of 10 to 25 ppt has no appreciable effect on growth when food is 
sufficient.  Therefore, shrimp farmers could still continue with their livelihoods.Conflict between 
farmers and shrimp farmers is not expected if the disposal of waste water from the shrimp farms 
is carried out responsibly and safeguards are put in place. WRD will regularly need to 
coordinate with the  Coastal Aquaculture Authority to ensure that shrimp farmers are farming as 
per pemits and legislation in place.Any unforeseen conflicts should be solved through the 
grievance redress committee (GRC) (see section VII).  
 
190. The shifting of TER will bring fresh water towards the shore side. This will have 
beneficial impact by decreasing salinity of ground water around the proposed standardisation of 
embankment and upstream of the locations of proposed TER 
 
191. The desilting and standardisation of embankment will improve the flow of water in the 
rivers/ canals/ drains. This will reduce flooding in the catchment area of the Vennar system and 
provide beneficial impacts of reliability of crop production and prevent loss of livestock and 
property due to flooding. 
 
192. Loss of Access. Temporary loss of access during the constructoni stage will be due 
closure of road on the embankment. Since standardisation of embankment will require raising 
the levels of embankment resulting raising the level of road constructed on the embankment. 
The traffic on these roads will be diverted during construction stage. These diversions will be 
done in consultation with the concerned authority, WRD and local community.  
 
193. The standardisation of embankment will also cause to replace 37 foot bridges and 38 
ramps to access the raised embankment from road sides. These existing structures will 
demolished after construction of new foot bridges.  
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194. Loss of Community Property Resources (CPRs). The community property like 
cremation ground, Dhobi Ghats will be impacted due to sectioning rivers and standardisation of 
embankments. The resources will be replaced as per Resettlement Plan. 
 
195. Archaeological Remains. There is no archaeological site within or near the proposed 
project site. Any chance finding will be taken care according to Archaeological Survey of India. 
These chance finds can be ruined structures under the ground. This is not expected because 
there no deep excavation involved.  

 
196. Occupational health and safety and community health and safety  

(i) The occupational health and safety of the workers engaged need to be 
addressed. Labour Camps established during construction period can cause 
problems in case of non-local labour (if so is arranged by the contractor), labour 
camps are set up at one or more sites adjacent to construction site. These 
labourers hired from outside can have clashes with the local population on 
account of cultural and religious differences. The influx of a large work force to an 
area, already hard pressed for basic services (medical services, power, water 
supply, etc.), can impose additional stress on these facilities.  It is anticipated that 
around 1000 workers will be engaged over the construction period for the six 
contracts congregating at various construction sites. 

(ii) If alternative fuels are not made available to the workforce, there is a likelihood 
that trees will be cut down for cooking or heating purposes.  

(iii) Unsanitary conditions in the labour camps might also result in impact on health of 
labourers as well as the local population. Transmission of diseases is also 
facilitated by the migration of people. During the construction phase work, crews 
and their dependents may bring with them a multitude of communicable diseases 
including sexually transmitted diseases (STDs) like AIDS. This is more so if the 
nature of the project requires more male-workers, who have migrated from other 
parts of the state or country.  

(iv) Disruption to traffic and other road accident risks, as a result of diversion of traffic 
and construction work on road.  

(v) There will be some impact on land during construction, limited mainly to 
temporary acquisition to cater to road diversion or traffic detours and 
establishment of labour camps.  

(vi) Debris generated from dismantling of derelict structure.  
(vii) Disruption of traffic of road constructed on the embankment. 

 
197. Mitigations Measures 

(i) All contractors will be encouraged to recruit the local people as labourer at least 
for unskilled and semi-skilled jobs. This would automatically reduce the 
magnitude of impact expected due to outside labour. Wherever the local labour is 
available contractors will be encouraged to recruit the locals. 

(ii) The additional stress on the facilities like medical services, power, water supply 
due to a labour camp in a local area will be avoided by the contractor providing 
basic medical facilities for the labourers at worker camps as per the direction of 
the Engineer  

(iii) In the labour camps, all temporary accommodation must be constructed and 
maintained in such a fashion that uncontaminated water is available for drinking, 
cooking and washing and suitable sanitary facilities including proper waste 
management procedures are provided. 

(iv) To avoid accidents during construction phase, contractor shall take all necessary 
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measures to ensure traffic safety. The contractor will provide, erect and maintain 
barricades, including signs marking flags lights and flagmen as required by the 
Engineer.  

(v) In the operation phase, traffic control measures such as speed breakers and sign 
boards (including speed limits) will be provided and strictly enforced in residential 
areas, near schools and water bodies like ponds and wells.  

(vi) Debris generated from the demolition of structures will be properly disposed of to 
avoid the health problems in the safeties. Earth material, if required will be 
dumped in borrow areas as approved by the engineer. Borrow areas will be filled 
to avoid health hazards from stagnant water collecting in these areas. The 
contractor will make all arrangements for dismantling and cleaning up of debris. 
Implementation will be as per the approval and direction of the Environmental 
officer of WRD or Environmental Specialist hired by WRD.  

(vii) Traffic Management measures to be adopted are detailed in Annexure 12 and 
any diversion of traffic should be notified in advance and diversion signage 
should be provided. 

 
7. Other Operation stage impacts: 

 
198. The project will result in several positive environmental impacts. With the standardization 
of embankments and re-sectioning of river channels flood conveyance wil be improved and 
around 10,500 ha of area will have a reduced risk of flooding during a 25 year return flood 
event. Around 335,000 housholds will have reduced risk of flooding thereby significantly 
reducing the loss of life and property. Like wise with the rehabilitation of the tail end regulators, 
sea water ingress along the channels will be reduced impounding more fresh water that could 
be used for irrigation. This will also have beneficial impacts on groundwater. With improved 
conveyance of irrigation water and improved management systems established, downstream 
users will have improved access to irrigation water. Thereby, this will lead to increased 
agriculture production and lead to improved livelihoods. The increased agriculture production 
may also see an increase in the use of chemical fertilizers and pesticides. To minimize this 
impact the project has included training to farmers on improvd agricultural practices. This is 
budgeted under the training budget of the project. 
 
199. Unless the canals are regularly maintained the system could fall into disrepair. Aquatic 
weeds wil proliferate and impair the flow of water reducing the water conveyance efficiency. In 
addition, regular removal of silt and regular checking of structures should be undertaken. WRD 
will be responsible to ensure that the system is maintained as has committed to allocate 
approximately 2% of the capital costs toward opeations and maintenance. Furthremore, WRD 
should ensure that the embankments are kept free of squatters and encroachers. While 
regulations exist, these have not been enforced over the years and embankments have 
illegitimate dewellers. 
 
200. Impact on fisheries: Annex 6 provides details on the fish species found in the river 
systems. Most of the species are confined to their habitat that is mostly fresh water or brackish 
water in nature. Some of the species habituate in fresh water but enter the brackish or even 
some times coasatal waters for spanning. Under these conditions the project rivers systems will 
enhance the scope of the migration of fishes and increase the fish stock in the river network. 
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VI. INFORMATION DISCLOSURE, CONSULTATION AND PARTICIPATION 

201. A range of formal and informal consultative meetings have been carried out with the 
stakeholders during the project preparation stage, and will be continued during project 
implementation. These include focus group discussions (FGDs), public meetings, community 
discussions, and in-depth key informant interviews. Key stakeholders consulted included 
government stakeholders including otherusers. While more detailed consultations were held 
during the preparation of the resettlement plan and are reported in the resettlement plan report, 
focus group discussions were also held on environmental aspects with proposed beneficiaries 
and potential affected persons. Furthermore during project preparation while key stakeholders 
were consulted individually a workshop was convened on 5 December 2013 to bring all 
stakeholders under one roof. Participants totaled 65, representing, Departments of Agriculture, 
Horticulture, Krishi Vigyan Kendra, Animal Husbandry, Fisheries, Environment, Forestry, TWAD 
Board, and WRD. The head of the Cauvery Delta Farmers’ Welfare Association shared his 
insights into the problems facing the Delta which included loss of crops and livestock due to 
flooding and issues with respect to water availability. Participants in district-specific groups were 
asked to list the key problems faced by them and prioritize the top five. The top five problems 
that cut across three districts are i) flooding, ii) salinity, iii) drainage iv) fishing and v) drinking 
water. They also worked on characterizing the consequences of the problems and possible 
solutions to overcome the problems. The suggested solutions included both structural 
(infrastructure improvement, construction of farm ponds, tank improvement) and non-structural 
interventions (farmer education to discourage summer paddy, crop rotation, common nursery, 
water sharing, water regulation). The key issues raised during focus group and individual 
consultations focussed around common themes, with requests for better water delivery, reduced 
flooding and improved sanitation.  
 
202. The community was enthusiastic to learn about the project which is going to minimize 
flooding in their villages and also provide improved access to irrigation water. Though very less 
proportion of the contacted population had agricultural land but they were happy to know that 
the project is going to improve availability of water for irrigation, if it happens then they will not 
have to visit nearby town in search of daily wage work. 
 
203. Consultation should continue during project implementation. The key stakeholders, apart 
from the institutional stakeholders, to be consulted during project implementation will include:  

(i) all affected persons; 
(ii) project beneficiaries; 
(iii) host populations in resettlement sites (if any); 
(iv) elected representatives, community leaders, and representatives of community-

based organizations; and 
(v) local non-governmental organizations (NGOs). 

 
204. The details of the public consultation held during preparation of IEE and the list of people 
who attended the public consultations are given in Annexure 1. 
 
205. The community was enthusiastic to learn about the project which is going to minimize 
flooding in their villages and also provide improved access to irrigation water. Though very less 
proportion of the contacted population had agricultural land but they were happy to know that 
the project is going to improve availability of water for irrigation, if it happens then they will not 
have to visit nearby town in search of daily wage work. 
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206. The Community is basically very poor and they do not have access to electronic media 
hence, the project will require to device suitable information education & communication 
strategy (IEC) and makes available required information, in the form and time, which could help 
project stakeholders. The IEC strategy discussed here intends to cover mainly social aspects of 
the project implementation. 
 
207. In addition to the information that is required to be made available to seeking it under 
National Right to Information Act, the foremost task in the IEC is to generate an information and 
knowledge base on the basis of which social education and communication could be 
undertaken. 
 
208. The outcome of the public consultation are given below 

(i) Flood water comes to the houses of the villagers 
(ii) Loss of crop and livestock due to flood,  
(iii) People demanded fresh water in the river, since salinity not desirable for 

agriculture. Since some places near the proposed TER locations, water is saline 
and high salinity is not suitable for shrimp farming. So construction of TER will 
benefit the aquaculture and agriculture in the catchment. 

(iv) Most of them were found to be poor and were not having access to basic 
sanitation services. Also drinking water facility was not found adequate for the 
families living in the area 

(v) People were mostly daily wage labourers, it was reported that they face a lot of 
trouble during drought, as there was no work for them in agricultural fields. 

 
209. Information Disclosure and Dissemination. Generally, Environmental and 
resettlement related disclosure will be made through the respective panchayat leaders, which 
ensures project level disclosure. At the initial stage, the WRD (through the proposed project 
management unit [PMU]) will be responsible for informing potential affected persons and the 
general public of the project and any environment concerns and resettlement related 
requirements through leaflets or other reliable means. PMU will conduct consultations and 
disseminate information to all affected persons during these initial stages to create awareness 
of the project. Basic information such as location, impacts, entitlements, and implementation 
schedule will be presented to affected persons. For illiterate people, other suitable 
communication methods will be used, such as public announcements in the local market place. 
The communication plan is given in the Table No. F-1. Budget for the implementation of the 
communicatin plan is included under the budget heading project management costs. 
 

Table VI-1: Communication Plan for Project Affected Families  

Communication 
Area/Stakeholders 

Target audience  
 

Contents  
 

Type and form of 
Information  material  

Information on 
Environmental and 
social aspects - 
Beneficiaries 
 

 Project Affected 
People 

 Panchayati Raj 
Institutions 

 Community 
 Self Help Groups 
 

 Summary of IEE in a format 
easily understood 

 Benefits of project 
 Notification with a firm date 

for vacating the area 
 Information on affected 

families 
- Numbers and names 
of Displaced persons 
- Type of compensation 
he/she is entitled to 

Summary of IEE  
Disclosure of IEE on 
Public Places like WRD 
website,  
One to one interaction 
Printed documents along 
with pictographs.  
Pamphlets and booklets  
Public display of affected 
families and their 
entitlements as per RP.  
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- Process of claiming 
the compensation with 
local contact details 
- Information on 
grievance redressal 
- Steps to be taken for 
their resettlement 
including income 
restoration  

 Actual date of construction 
area wise 

 Start and end day of project 
implementation 

 
210. The strategy would include regular briefing and updating them through meetings, 
brochures and communication materials which they can distribute to the visitors at their 
respective offices. The Environmental Officer and Social Safeguard officer of WRD and the 
Environmental Specialist attached to the PMU will be responsible for implementing the 
information disclosure. Some important modes and tools are as follows:  

(i) Face to Face meetings. Meetings with project affected persons and the 
panchayats should be organised in regular interval to maintain record of 
resettlement and income restoration In addition, regular meetings WRD 
local officials can also organise meetings for strategic communication.  

(ii) Hand-outs and Brochures. Concise, understandable and attractive 
brochures and hand outs could be prepared to provide an overview of the 
project, summarize project progress, tell the success stories and also 
unsuccessful instances of the project, beneficiaries and explain various 
issues relevant to water sector.  

(iii) Stakeholder workshops – These could be formal workshops where policy 
makers could interact directly with select community members. There can 
also be public hearings at suitable locations wherein policy makers get a 
first-hand experience of the situation and are able to take corrective 
actions or explore participatory ways of conflict resolution. These 
workshops can be on an annually basis depending upon the pace of 
implementation of the project.  

(iv) This process is expected to enable stakeholders to provide inputs on the 
resettlement process, prior to the award of civil work contracts and 
monitoring after award of contracts. All the comments made by the 
affected persons will be documented in the subproject records and 
summarized in subproject monitoring reports. PMU will also submit to 
ADB the following documents for disclosure on ADB’s website: 

(v) Work with the channel stakeholder groups to disseminate the information 
regarding project progress and highlight any issues faced by them. 
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VII. GRIEVANCE REDRESS MECHANISM 

211. A project level GRM will be in place for addressing social and environmental grievances. 
A three-tier GRM for the project is proposed, as outlined below.  

 
212. The first tier will be a single contact point at either of the PIUs or PMU and the second 
level will be at the project level and third tire will be at the district level. When a stakeholder 
raises an issue with the PMU or PIU every attempt will be made to respond speedily, if the PMU 
or PIU are unable to find a resolution within three days of receiving the complaint it will be raised 
to the second tier will have a grievance redressal committee (GRC) headed/chaired by Revenue 
Divisional Officer (RDO) and comprising of Assistant Executive Engineer, Projects, WRD as 
member secreatry, a local person of repute and standing in the society, one male representative 
from among the displaced persons and one female representative from among the displaced 
persons. The RDO will nominate the local person of repute and standing in the society and the 
DP reprsentatives. The selected local person will function as the secretary of the GRC and will 
receive grievances and forward these to the member secretary for placing before the GRC.  
GRC will be convened once in every three weeks and after hearing the aggrieved person pass 
necessary orders. The complaint / grievance will be redressed in 2 weeks time and written 
communication will be sent to the complainant. A complaint register will be maintained at PIU 
level with details of complaints lodged, date of personal hearing, action taken and date of 

communication sent to complainant. Minor complaints such as disturbances due to construction 
activity will be resolved immediately by the WRD and contractor. WRD will maintain a log of 
complaints made.  
 
213. The third tier of the GRC will headed/chaired by District Collector and comprising of 
Executive Engineer, PMU, WRD as member secretary, District Revenue Officer and relevant 
officers from district level officers (membership may change based on the grievance). An 
aggrieved person, if not happy with the decision of the project level GRC, shall have the option 
of approaching the third tier GRM. 
 
214. WRD PMU will include an assistant executive engineer (AEE) nominated to 
beSafeguard Development Officer (SDO) responsible for social and environmental safeguards. 

Affected Persons 

Project Level GRC 
Grievance 
Addressed 

 
GRC – District 

Collector Not Addressed  

Project Manager at PIU or 
Project Director at 

PMULevel  

Not Addressed  
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He will be supported by an assistant engineer (AE) in the PMU and AEs attached to two project 
implementation units assigned specifically to monitor environmental safeguards. All these staff 
will be supported by an environmental specialist from the project implementation consultancy 
team attached to the PMU.  The SDO will work in coordination with the district level GRC. All the 
respective AEEs and AEs will report to him about grievances. The engineers deputed to 
oversee environmental monitoring will report to the Project Director of the PMU. It is proposed 
that the aggrieved persons first register the grievances with the AEE/SDO. After receipt of a 
grievance, the SDO/AEE will take it to the project level committee he/she will be responsible for 
taking up the matter during the next immediate meeting within 10 days of receipt of grievance 
and initiate measures for redress. No grievance can be kept pending for more than a month 
which means the committee has to meet every month. Implementation of the redress rests with 
the PMU. At any stage of the GRM, if the aggrieved party is not satisfied with the decision of the 
GRC, they are free to approach a court of law. The GRM will not impede their access to the 
country’s legal system. Annexure 13 provides a sample grievance action form. 
 
215. The contractors site office and WRD office displays a notice/board indicating who to 
contact if anybody has any grievance. Once the Grievance Redress Committee is constituted, 
WRD will notify at all suitable public domain like local new paper, concerned WRD offices, 
panchayat Offices, District Collector offices etc. 
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VIII. ENVIRONMENTAL MANAGEMENT PLAN 

216. This section deals with the set of mitigation and management measures to be taken during project implementation to avoid, 
reduce, mitigate, or compensate for adverse environmental impacts. Environmental Management Plan is given in Table H-1 

Table VIII-1: Environmental Management Plan  
Sl 
No 

Project Activity Resource Impact Mitigation 
Measures 

Location Responsibility Cost 

Implementation Supervision 

Design and Pre-Construction Stage 
 Approvals and No 

Objection 
Certificate 

Regulatory and 
Statutory Requirement 

Obtain CRZ 
Clearance 
Obtain Approval 
from Forest 
Department and 
Revenue 
Department for 
Felling of Trees. If 
required update the 
IEE and EMP 
following 
approvals. 
 

 PMU/WRD PMU/ WRD WRD to bear 
the cost 

 Selection of 
Construction Camp 
for site office and 
storage of material, 
parking of vehicles 
and Workers Camp 
for labour to stay 
during non-working 
hours. 

Conflict with local 
community, 
Additional load on water 
supply, sewerage, solid 
waste management 

Since 
establishment of 
construction camp 
and labour camp 
are the decision of 
contractor. 
Selection of 
Construction camp 
and workers’ camp 
away from the 
habitation area, 
Contractor to 
provide safe 
drinking water as 
per IS 10500 
standards for 
drinking water. 

Location of 
Construction 
Camp and 
Labour camp. 
The number of 
these camps 
depends on the 
contract. 17 
construction 
camp and 17 
workers’ camp 
depending on 
number of 
construction 
packages are 
expected.  

Contractor PMU/ WRD Contractor’s 
cost. 
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Sl 
No 

Project Activity Resource Impact Mitigation 
Measures 

Location Responsibility Cost 

Implementation Supervision 

Provide sanitation 
for male and 
female workers. 
Collection and 
disposal of solid 
waste of the 
worker’s camp 

 Identification of 
borrow pits and 
quarry area 

Impact from haulage 
and degraded surface 
during construction 
Unsafe condition near 
the borrow area 

Selection of Borrow 
pits for earth 
should be away 
from residential 
area, sensitive 
location, and local 
roads. Before 
selection of borrow 
area, the contractor 
will take written 
consent from the 
environmental 
officer of PMU. 
Selection of sand, 
stone and other 
quarry material will 
be only 
government 
approved sites 
only.  
 

Borrow pits, and 
quarry area 

Contractor PMU/WRD Contractor’s 
cost. 

 Intervention with 
Utility 

Utility like water supply, 
electricity, access to 
other side of the river 

The contractor will 
identify water 
supply pipes, 
electrical poles, 
cables and access 
roads and bridges 
and prepare plans 
for shifting or 
reconstruction. 

All  project 
location 

Contractor PMU/ WRD Incorporated in 
the contractor 
cost 
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Sl 
No 

Project Activity Resource Impact Mitigation 
Measures 

Location Responsibility Cost 

Implementation Supervision 

Construction Stage 
Ambient Air Quality and Noise 
1 De-silting and 

resection of river  
Generation of dust 
having impact on 
habitation and 
agricultural land 

Dust suppression 
by sprinkling of 
water 
Provide dust 
curtain or 
geotextile 
membrane to cover 
soil. 

Habitation area, 
schools, 
temples, 
churches as 
given in table D-
1 to D-6, 
Agricultural field 
throughout the 
project area  

Contractor PMU/WRD EMP Budget 

2 Transportation of 
construction 
material, borrow 
earth and river silts 

Generation of dust Provide covered 
transportation of 
material and earth, 
Avoid haulage rout 
in residential area 
and sensitive 
locations 

Habitation area 
as given in table 
D-1 to D-6, 
Village roads 

Contractor PMU/WRD Contractor cost 

3 Operation of 
construction 
equipment’s and 
vehicles 

Emission of pollutants 
like NOx, SO2, HC ets 

Maintenance of 
vehicles and 
equipment as per 
manufacturers 
guidelines and 
monitor emissions 
of the vehicles and 
equipment  

Construction 
camp 

Contractor PMU/WRD Contractor cost 

4 Quarrying and  
borrowing of earth 
for construction of 
embankment and 
road 

Extraction of clay, soils, 
stones, aggregates, and 
loose materials other 
than stones can cause 
disruption of natural 
land contours and 
vegetation resulting in 
accelerated erosion, 
disturbance in natural 
drainage patterns, and 
sedimentation/siltation 

Quarrying of sand, 
stone and 
aggregates will 
only be from the 
government 
approved and 
WRD identified 
location in bill of 
quantity. 
Operation and 
Rehabilitation of 

Sand from 
Devankudi, 
Stone from 
Thuvakudi and 
Rattamdai, 
Gravel from 
Vellam, 
The Locations of 
borrow pits will 
be identified by 
the contractor as 

Contractor PMU/WRD Contractor 
Cost 
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Sl 
No 

Project Activity Resource Impact Mitigation 
Measures 

Location Responsibility Cost 

Implementation Supervision 

of surface waters. 
Harichandranadi river 
Total conveyance of 
Earth  for embankment 
construction is 
1,718,600 cubic meter, 
Desilting 719,000 cubic 
meter by quantity, 
Desilting in Lawford 
Straight cut is 161,100 
cubic meter by quantity, 
Adappar river has 
conveyance of earth is 
754,699 cubic meter, 
de-silting 850,400 cubic 
meter by quantity, 
Desilting in Adappar 
straight cut is 220,000 
cubic meter by quantity 

borrow area as per 
the Madras 
Detailed Standard 
Specification and 
Environmental 
Code of Practices 
given in Annexure 
– 11   
Arrangement for 
locating the source 
of supply of 
material for 
embankment and 
sub-grade as well 
as compliance to 
environmental 
requirements, as 
applicable (refer 
Table B-3), shall be 
the sole 
responsibility of the 
contractor. The 
environmental 
personnel attached 
to WRD shall be 
required to inspect 
every borrow area 
location prior to 
approval.  
The borrow areas 
shall be atleast 
500m from schools 
and village access 
roads  
The Contractor 
shall not borrow 
earth from the 

per the 
conditions of 
contract and 
ensuring the 
mitigation 
measures 
suggested 
herein. 



59 

 

  

Sl 
No 

Project Activity Resource Impact Mitigation 
Measures 

Location Responsibility Cost 

Implementation Supervision 

selected borrow 
area until a formal 
agreement is 
signed between 
land owner and 
Contractor and a 
copy of this 
agreement is 
submitted to the 
concerned officer 
of 
WRD/Supervision 
Consultant.  
Planning of haul 
roads for accessing 
borrow materials 
shall be 
undertaken during 
this stage. The 
haul roads shall be 
routed to avoid 
agricultural areas. 
In case agricultural 
land is disturbed, 
the Contractor shall 
rehabilitate  as 
approved by the 
WRD/ Supervision 
Consultant and pay 
compensation for 
loss of cultivation 
to the users as per 
terms and 
conditions of the 
resettlement plan 
Haul roads shall be 
maintained 
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Sl 
No 

Project Activity Resource Impact Mitigation 
Measures 

Location Responsibility Cost 

Implementation Supervision 

throughout the 
operation period of 
the borrow areas 
by undertaking the 
required 
maintenance and 
repair works, which 
may include 
strengthening, 
pothole repairing 
and diversions. 
Improvements shall 
be done to reduce 
inconvenience to 
users of these 
roads, residents 
living along the 
haul roads and 
minimize air and 
water pollution.  
Such measures 
shall include, but 
not limited to, 
frequent sprinkling 
of water, repairing 
of the road, road 
safety provisions 
(warning and 
informatory 
signage, flagmen 
etc.), and ensuring 
covering of loaded 
vehicles by 
waterproof 
tarpaulin; 
consultation with 
public and special 
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Sl 
No 

Project Activity Resource Impact Mitigation 
Measures 

Location Responsibility Cost 

Implementation Supervision 

precautions are 
required when 
measures are 
implemented near 
schools, health 
centers and 
settlement areas.  
All borrow areas 
whether in private, 
community or govt. 
land shall be 
restored either to 
the original 
condition or as per 
the approved by 
WRD/ Supervision 
Consultant 

Soil Environment 
6 Standardisation of 

embankment and  
desilting of river 
and construction of 
road on one side 
embankment. 
Operation of 
borrow pits and 
transportation of 
material 

Water and air born soil 
erosion,   

After cutting and 
filling embankment 
will be immediately 
stabilized  
Avoid de-silting 
within the flow of 
water. 
Encourage 
utilisation of river 
silt in gardening 
and other 
agricultural 
purpose identified 
in consultation with 
farmers. 
Disposal of silt and 
sand from the 
Vellaiyar, Lawford, 
Adappar and 

All location of 
resectioning of 
Vellaiyar, 
Pandavayar, 
Harichandranadi, 
Adappar and 
Valavanar rivers. 
Vellaiyar, 
Lawford, 
Adappar and 
Uppanar straight 
cut 

Contractor PMU/WRD Contractor 
Cost 
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Sl 
No 

Project Activity Resource Impact Mitigation 
Measures 

Location Responsibility Cost 

Implementation Supervision 

Uppanar straight 
cut which will be 
quite saline will be 
disposed or stored 
near the 
embankment of the 
straight cut (in area 
of similar saline 
condition) 

7 Disposal of 
construction debris  
 

Improper disposal of 
construction debris in 
agricultural land and 
resulting loss of 
agricultural and reduced 
productivity and  
landscape and loss of 
aesthetic beauty  
 

Prohibition of 
throwing of 
construction debris 
in any sites other 
than the 
designated 
disposal sites 
identified at the 
detailed design 
stage The metallic 
waste will be 
recycled through 
vendors. 
 

Construction 
zone 

Contractor PMU/WRD Contractor 
Cost 

Water Resource and Quality 
 Resection and de-

silting of river 
Construction of tail-
end regulators 
(TERs), Irrigation 
head sluices, 
drainage infalls, 
syphons, Bed dam, 
Grade dam, 
Chance spillage of 
oil, grease from 
heavy machinaries, 
construction 

Increased turbidity in 
downstream of river, 
Spillage on construction 
site, construction camp. 

Since the most of 
the construction 
work will take place 
in the lean season 
so mitigation 
measure of 
avoidance of de-
silting within the 
flow of water will 
minimise soil 
erosion and 
increase in turbidity 
in the downstream. 

Construction 
zone and 
construction 
camp 

Contractor PMU/WRD Contractor cost 
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Sl 
No 

Project Activity Resource Impact Mitigation 
Measures 

Location Responsibility Cost 

Implementation Supervision 

vehicles and 
equipments 

Provide 
impermeable 
platform for storage 
and handling of oil 
and grease.  
 

Biological Environment 
 Clearance and 

grubbing of site for 
construction of 
embankment 

There are 70,000 trees 
available on the river 
banks of Vellaiyar, 
Harichandranadi, 
Adappar, Valuvanar and 
Pandavayar rivers. The 
trees planted by forest 
department will require 
permission from the 
Forest Department. 

The removal of the 
cut trees by the 
forest department 
will be taken away 
by the forest 
department and it 
will be stored and 
later sold by the 
forest department 
according to their 
rules. The trees 
which are not 
planted by the 
forest department 
will be cut and 
removed by the 
contractor on 
permission of 
district revenue 
officer. 
Compensatory 
Plantation of 10:1 
ratio meaning 
plantation of 10 
trees in lieu of 
felling of 1 tree.   
Forest Department 
will cut those trees 
which are planted 
by the forest 

River banks of 
Vellaiyar, 
Harichandranadi, 
Adappar, 
Valuvanar and 
Pandavayar 
rivers. 
Adjacent and 
foot of the 
embankment  

Forest 
Department will 
cut those trees 
which are 
planted by the 
forest 
department 
after permission 
of felling of 
trees are taken 
by the WRD. 
Other trees will 
be felled by the 
Contractor after 
the permission 
of felling is take 
from the 
revenue 
department by 
WRD.  
The 
compensatory 
plantation will 
be planted by 
the forest 
department and 
WRD through 
the contractor. 
WRD will plant 
adjacent to the 

PMU/WRD EMP budget 
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Sl 
No 

Project Activity Resource Impact Mitigation 
Measures 

Location Responsibility Cost 

Implementation Supervision 

department and its 
compensatory 
plantation will be 
done by the forest 
department. 
Other trees which 
are not planted by 
the forest 
department, WRD 
will do the 
compensatory 
plantation.. 
WRD will plant 
such compensatory 
plantation along 
the embankment of 
the rivers/ canal/ 
drains 
Identification of 
land and cost for 
forest department 
will be done as per 
The Forest ( 
Conservation) Act, 
1980. 

embankment. 
The forest 
department will 
identify the 
location of 
plantation 
during the 
process of 
granting the 
permission of 
felling. 

Occupation Health and Safety 
 Occupational 

Health and Safety 
of labours at 
construction site 
and Labour camps 

 Provide personal 
protective 
equipment to the 
labours. 
Ensure the 
labours are 
trained to work on 
the specific 
project. 
For untrained 
labour – training 

 Construction 
site; 
 Labour Camp; 
Construction 
Camp. 

Contractor WRD/ PMU  
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Sl 
No 

Project Activity Resource Impact Mitigation 
Measures 

Location Responsibility Cost 

Implementation Supervision 

should be 
provided before 
permission to 
work on the site. 
The contractor 
shall provide, if 
required, erect 
and maintain 
necessary 
(temporary) living 
accommodation 
and ancillary 
facilities during 
the progress of 
work for labour to 
standards and 
scales approved 
by the Engineer- 
In charge. 
Contractor shall 
follow all relevant 
provisions of the 
Factories Act, 
1948 and the 
Building & other 
Construction 
Workers 
(Regulation of 
Employment and 
Conditions of 
Service) Act, 
1996 for 
construction & 
maintenance of 
labor camp. 
Construction 
camps shall not 
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Sl 
No 

Project Activity Resource Impact Mitigation 
Measures 

Location Responsibility Cost 

Implementation Supervision 

be proposed 
within 1000m or 
sufficiently away 
from nearest  
habitation to 
avoid conflicts 
and stress over 
the infrastructure 
facilities, with the 
local community. 
The location, 
layout and basic 
facility provision 
of each labour 
camp shall be 
submitted to 
Engineer prior to 
their construction. 
Safety and 
sanitation facility 
should be 
provided in the 
labour camp. 
Uncontaminated 
water shall be 
supplied to the 
construction 
workers at labour 
camps. 
The contractor 
shall arrange for - 
a readily available 
first aid unit 
including an 
adequate supply 
of sterilized 
dressing 
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Sl 
No 

Project Activity Resource Impact Mitigation 
Measures 

Location Responsibility Cost 

Implementation Supervision 

materials and 
appliances as per 
the Factories 
Rules in every 
work zone, 
Availability of 
suitable transport 
at all times to 
take injured or 
sick person(s) to 
the nearest 
hospital  
Always maintain 
a fully equipped 
first aid box in the 
construction 
camp. Proper 
waste 
management 
system must be 
enforced in the 
camp. So that 
waste is not 
haphazardly 
disposed of. 

Community Health and Safety 
 Construction 

activity of 
excavation and 
closure of road 

Risk of accident on or 
near construction site 
and inconvenience to 
the local commuters 

Provide information 
about the 
construction 
schedule and 
construction 
activity  
Barricading 
construction site 
Display signage of 
diversion at 
construction road 

Location of 
earthwork near 
habitation given 
in table number 
D-1 to D-6. 

Contractor PMU/WRD Contractor cost 
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Sl 
No 

Project Activity Resource Impact Mitigation 
Measures 

Location Responsibility Cost 

Implementation Supervision 

on embankment in 
consultation with 
local authority like 
traffic polish, WRD 
and local 
community. 
Reference for 
traffic management 
is given in 
Annexure 12. 

  Replacement of 37 foot 
bridges and access to 
cremation ground, and 
38 ramps for access to 
the road on 
embankment. 

The demolition of 
existing food 
bridges required for 
this project will be 
done after 
construction of new 
foot bridges.  

Location of 
earthwork near 
habitation given 
in table number 
D-1 to D-6. 

Contractor WRD/PMU Contractor cost 

Socio-economic Impacts 
 Re-sectioning and 

standardisation of 
embankment  

Community Property 
Resources like 
Cremation ground, 
Dhobi Ghats 

The community 
property resources 
like cremation 
ground and Dhobi 
Ghats will be re-
established in 
consultation with 
community as per 
the Resettlement 
Plan.  

All Location of 
Pandavayar, 
Vellaiyar, 
Harichandranadi, 
Adappar, 
Valavanar river/ 
Channels/ 
canals 

Contractor WRD/PMU Cost in RP 

Chance Findings 
 Any construction 

activity 
Archaeological, 
cultural sites, 
paleontological sites 
and aesthetics  

 

While excavating 
or dismantling 
any structure if 
any fossils, 
coins, articles of 
value / antiquity 
and remains of 

Any of the 
project sites 

Conrtractor and 
WRD 

WRD WRD 
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Sl 
No 

Project Activity Resource Impact Mitigation 
Measures 

Location Responsibility Cost 

Implementation Supervision 

archaeological 
interest 
discovered on 
the site the 
contractor shall 
immediately stop 
work and inform 
the engineer 
from WRD. The 
Contractor shall 
take reasonable 
precautions to 
prevent his 
workmen or any 
other persons 
from damaging 
or removing any 
such articles. All 
work shall e 
stopped and 
WRD shall seek 
the direction of 
Archaeological 
Survey of India 
(ASI) before 
contractor 
recommences 
the work 

 
Operation Stage 
 Regular 

maintenance of 
structures and 
canal 

Improved performance 
effciency of system Regular checks 

by the respective 
EE’s officers and  

Along the 
channels and 
embankments 

WRD WRD Operations 
and 
maintenance 
costs 

 Increased 
agricultural activity 

Possible increase in use 
of chemical fertilizers 
and pesticides 

Training on 
improved 

 WRD through 
nominated 
institutes 

WRD and 
Department 
of Agriculture 

Project budget 
(during project) 
post project 
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Sl 
No 

Project Activity Resource Impact Mitigation 
Measures 

Location Responsibility Cost 

Implementation Supervision 

impacting on water 
resources 

agricultural 
practices . 
Continued 
monitoring of 
water quality at 
sample locaions 

WRD 

 changed salinity in 
tail end areas 

Possible conflict with 
shrimp farmers  Improved 

coordination 
between coastal 
aquaculture 
authority and 
WRD to ensure 
shrimp farmers 
adere to laws 
and regulations.  

Shrimp farm 
areas 

WRD and 
Coasal 
Aquatculture 
Authority 

 WRD and 
Coastal 
Aquaculture 
Authority 
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217. The monitoring plan for the project is proposed below in Table H-2. 
 

Table VIII-2: Environmental Monitoring Plan 
Project stage Parameters to be 

Monitored Location Measurement Frequency Responsibility 

 Pre-
construction 

 Incorporation of 
mitigation 
measures into 
design and site 
identification  

 All location  Design check  One-off 
before 
design 
approval 

 PMU 

  Minimization of 
tree cutting by 
best fitting of 
cross section for 
re-sectioning 

 Re-sectioning of 
river and 
strengthening/ 
raising the height 
of embankment 

 Site visit and 
interaction 
with design 
engineers 

 One-off 
before 
approval 

 Contractor 

  Incorporation of 
construction 
stage mitigation 
measures in 
contract 
documents 

 All locations  Inspection of 
contract 
documents 

 One off 
before 
finalizati
on of 
contract 

 WRD/PMU 

 Construction 
stage 

 Preparation of 
construction 
management 
plan 

 NA  Inspection of 
plan  

 One-off 
before 
start of 
construc
tion 

 Construction 
Contractor 

  Implementation 
of mitigation 
measures 

 Construction 
sites 

 Site visits  
 Consultation 

with local 
people, 
workers 

 Inspection of 
construction 
records 

 Weekly   Construction 
Contractor 

Borrow 
pits 

 Ensure sites are 
managed as 
described in 
EMP 

 All approved 
borrow sites 

 Site visits  Once 
every 
two 
weeks 
during 
borrow 
operatio
ns 

 PMU and 
PIU 

  Ambient air 
quality 

 10 locations 
(including 
construction site, 
residential, 
commercial, 
construction 
camp).This exact 
number in each 
contract package 
will vary . 

 PM10, PM2.5, 
NOX, SO2, 
Benzene 

 Once in 
a 
season 
at 10 
monitori
ng 
stations 

 Construction 
Contractor 
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Project stage Parameters to be 
Monitored Location Measurement Frequency Responsibility 

Indicative 
locations are 
given in Figure 
H.1. The final 
locations will be 
decided by the 
contractor/ WRD 
environmental 
officer. 
 

  Noise  10 locations 
(including 
construction site, 
residential, 
commercial, 
construction 
camp) 

 Sound level, 
Leq 

 Once in 
a month 
at 10 
monitori
ng 
stations 

 Construction 
Contractor 

  Surface Water 
and Ground 
Water 

 18 locations 
Upstream and 
downstream of  
construction site 
on Pandavayar, 
Velleiyar, 
Harichandranadi, 
Adappar, 
Valvanar  

 5 location of 
Ground Water 

 Temperature, 
pH, BOD, 
COD, DO, 
Conductivity, 
TDS, TSS, 
Turbidity, 
coliform 

 Once in 
a 
season 
for 
construc
tion 
duration 

 Construction 
contractor 

 Dredged 
material 

 Ensure they are 
being 
transported and 
disposed of as 
discussed in the 
EMP 

 Sites approved 
by the engineer 

 Inspect 
dispoal sites 
and ensure 
trucks 
transporting 
material are 
covered 

 As often 
as 
required 
during 
disposal 

 PMU and 
PIU 
supported by 
environment 
specialist 

 Construction 
and 
operation 

 Compensatory 
tree plantation 

 On the 
embankment of 
the rivers/ Canals 
and other areas 
identified by 
department of 
forests 

 Tree 
surveillance 

 Once in 
a month 
for three 
years. 

 PIU/ PMU 

Selection of sampling locations 
218. The sampling locations for ambient air quality, noise level and surface water will be 
selected by the Environmental Safeguards Officer in consultation with Environmental specialist 
of PMU. 

a. Ambient Air Quality – The samples of ambient air quality collected will be 
representative of residential, commercial in urban, rural, industrial and 
institutional. These samples will also cover the area of location where 
interventions of construction, construction camp, labour camp. 
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b. Noise Level - The samples of noise level collected will be representative of 
residential, commercial in urban, rural, industrial and institutional. These samples 
will also cover the area of location where interventions of construction, 
construction camp, labour camp. 

c. Surface Water – The samples of surface water collected will be representative of 
the stream at upstream, downstream and location of intervention of the project.  
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Figure VIII.1: Proposed Sampling location 

 
 

 Implementation and Monitoring Arrangements A.

219. The PMU and the three PIUs have been established. While the PMU will be headed by a 
Project Director the PIUs will be overseen by the respective executive engineer (EE). To enable 
effective co-ordination and efficient supervision, the PMU will be based at Trichy and the PIUs 
will be established in in Thiruvarur, Nagapattinam, and Thiruthuraipoondi . The core functions of 
the PMU will be (i) design and planning, (ii) procurement of goods, works and services, (iii) 
contract supervision and quality assurance control, (iv) project finance management, (v) 
implementation of environmental and social safeguards, and (vi) program monitoring and 
evaluation. 
 
220. During the implementation stage the contractor and project management unit (PMU) and 
PIUs will be responsible for the implementation of environmental management plan and 
environmental commitments made to regulatory agency, lending agency and stakeholders. The 
responsibility of SDO attached to the PMU, AEEs assigned for environmental monitoring in the 
PIUs and environmental specialist of project implementation consultants supporting the PMU 
and PIU are given in Table H-3. Execution of the EMP, is the combined responsibility of WRD, 
consultant and contractor. The day to day environmental monitoring and supervision will be 
done by the Site Engineers (Assistant Engineers/ Junior Engineers of WRD) in consultation with 
the SDO of PMU and Environmental specialist. The site engineers and officers of WRD will be 
provided on the job training by the environment specialist attached to the PMU on 
implementation of environmental management and monitoring methods and also through 
specialized agencies.  A budgetary provision have been made under the training budget. 

 
     Table VIII.3: Responsibility of SDO and Specialist of PMU  

Agency Designation Responsibility 
Water Resource 
Department/ Project 
Management Unit (PMU) 

Safeguards development 
Officer 

 Ensure implementation of 
Environmental Management Plan  
 Prepare monitoring reports to 
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Asian Development Bank and 
regulatory authority.  

Project implementation 
consultants 

Environmental Specialist  Assisting PMU and PIU staff 
assigned for environmental 
management in overall 
implementation of EMP  
 Review of periodic reports on 
EMP implementation and advising 
Project Manager in taking corrective 
measure.  
 Conducting periodic field 
inspection of EMP implementation  
 Assisting environmental officer 
of PMU reporting various 
stakeholders (Asian Development 
Bank, Regulatory bodies) on status of 
EMP implementation 
 Preparing environmental training 
program and conducting the same for 
field officers and engineers of WRD 
and contractor 

 
 Environmental Monitoring Reporting B.

221. PMU with support from the PIU engineers will monitor and measure the progress of 
implementation of environmental management plan and monitoring plan suggested in the IEE. 
The quarterly progress reports of the contractors to be submitted to the PMU  will also describe 
implementation of environmental management plan. The officer of WRD designated for 
safeguards officer in the PMU and environmental specialist will make site visit to verify the 
compliance of quarterly report. Semi environmental monitoring reports will be prepared by the 
PMU and submitted to ADB . Annexure 13 provides an outline for the monitoring report. The 
contractor will report on implementation of the EMP in their monthly progress reports to be 
submitted to the PMU. The environmental specialist will train WRD officers attached to the PMU 
and PIU on environmental management. 
 

 Environmental management and monitoring costs C.

222. The environmental management and mitigation costs are given in Table No. H-4 
 
Table VIII.4: Environmental mitigation and Monitoring Budget  

Item Quantity 
Unit 

Cost in 
INR 

Total Cost 
in INR 

Generation of Baseline Environmental parameters  

Ambient Air Quality 10 location X 1 season X 3 
samples each = 30 samples 

       
15,000  

             
450,000  

Noise level 10 location X 1 season X 3 
samples each = 30 samples 

         
8,000  

             
240,000  

Surface Water 18 location X1 season         
10,000  

             
180,000  

Ground Water  4 locations X 1 season 10,000 40,000 
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Trees marking and inventory Sum                
500,000  

Sub-Total           
1,370,000  

Implementation of EMP 

Ambient air quality during 
construction  

10 location X 3 season X 3 
years X 3 sampls each = 180 
samples 

       
15,000  

          
4,050,000  

Noise quality during 
construction 

10 location X 3 season X 3 
years X 3sampls each = 180 
samples 

         
8,000  

          
2,160,000  

Surface Water 18 location X3 season X 3 
Years 

       
10,000  

          
1,620,000  

Ground Water 4 Locations X 3 Season X 3 
Years 10,000               

360,000 
Dust Suppression by sprinking 
of water 2 years          

5,000  
          
3,600,000  

Physical fencing of stock piles 
of earth and silt at disposal 
site 

lumpsum           
1,000,000  

Tree Plantation Compensatory planting of 
trees               13,000,000 

Training (For WRD/PMU ) Sum  -            
1,000,000  

Sub Total         
26,430,000 

Operation Stage 

Ambient Air Qaulity during 
Operation Stage 

10 location X 3 season X 1 
years X 3 sampls each = 180 
samples 

       
15,000  

          
1,350,000  

Ambient Noise Level 
10 location X 3 season X 1 
years X 3sampls each = 180 
samples 

         
8,000  

             
720,000  

Surface Water 18 location X3 season X 1 
Years 

       
10,000  

             
540,000  

Sub Total           
2,610,000  

Total             
29,040,000  

Grand Total        
24,521,400  
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IX. CONCLUSION AND RECOMMENDATION 

 Recommendations A.

223. The initial environmental examination process describes the environmental impact 
assessment and its mitigation measures of all components of the project. The main components 
are resectioning of pandavayar, Velleiyar, Harichandranadi, Adappar, Valvanar and 
Vedaranyam Canal. This includes desililting of Velleiyar straight cut, Law Ford straight cut, 
Chakkiliyar Voikkal Straight cut and Adappar Straight cut. Four TERs are proposed on Velleiyar, 
Harichandranadi, Adappar and Valvanar drain 
 
224. Construction of embankment on Vedaranyam canal mainly fall in CRZ_II and CRZ III 
excluding Vedaranyam Canal. 3.5-km reach of CRZ-1 on the east bank of the V-Canal between 
Chakkiliyana Straight Cut and Lawford  Straight Cut, 2-km reach on the east bank of the V-
Canal just north of the Adappar Straight Cut and Right bank of Uppanar Drain are excluded 
from this project. 
 
225. Re-sectioning of river will have impact on the vegetation on the embankment of the river. 
The felling Teak trees or trees planted by the forest department on the embankement will 
require permission from forest department. Re-sectioning of river removal of silt from river bed 
and standardisation and improvement of embankment of the river will disturb the silt and soil. 
This will induce and increase turbidity in downstream of water and subsequently cause soil 
erosion. Since de-silting is limited to the natural depth of the river and river width also be not 
increased, the impact will be limited to the river width.   
 
226. Mitigation measures have been developed to reduce all negative impacts to acceptable 
levels. The implementation of mitigation measures are suggested in the environmental 
management plan.     
 
227. An environmental management plan is also developed to assess the environmental 
performance of subproject implementation. The mitigation measures proposed will be 
incorporated in project design and implemented as part of the sub-projects. Most of the 
mitigation costs are part of the construction cost and included in the project cost. Costs for 
monitoring and tree planting are not included in the construction cost and will be undertaken by 
the PMU.  
 
228. The important recommendation of this IEE is that this project can proceed for 
implementation provided the mitigation and monitoring as suggested be implemented. 

 
 Conclusion B.

229. Environmental issues identified through this IEE are manageable and a range of proven 
mitigation strategies exist to address them. This IEE has assessed all potential environmental 
impacts associated with the project due to location, design, construction and as well as 
operation. There are no impacts, which are significant or complex or which needs an in depth 
study. The environmental impacts identified are manageable, and WRD will implement the 
mitigation measures stated in the IEE. The mitigation and monitoring measure developed 
through this IEE process is sufficient to mitigate the identified impacts, and therefore no further 
study such as an environmental impact assessment (EIA) is required.  
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230. Importantly there are no uncertainties in the present IEE and no further or additional 
work is required to comply with the ADB Environmental Assessment Guidelines, 2009. 
However, to satisfy the GoI guidelines, before proceeding for construction, WRD should obtain 
necessary governmental clearances.  
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Annexure 1:   Public Consultation 
Names 
of Rivers  

Date of 
visit 

Name of 
Village 

Number of 
Participants 

Discussion & Observation 

Harichan
dranadi 
River 

17.3.2014 Alarthur Person- 23 
Male - 11 
Female-12 

 Flood water comes to their houses 
and due to flood they face a lot of 
trouble 
 People demanded fresh water in 
the river, since salinity not desirable 
for agriculture. Since some places 
near the proposed TER locations, 
water is saline and high salinity is 
not suitable for shrimp farming. So 
construction of TER will benefit the 
aquaculture and agriculture in the 
catchment. 
 The utilisation of river silt not 
suitable for the paddy farming. 
 Community was found aware of 
the fact that they are living in 
government land 
 Most of them were found to be 
poor and were not having access to 
basic sanitation services. Also 
drinking water facility was not found 
adequate for the families living in 
the area 
 People were mostly daily wage 
labourers, it was reported that they 
face a lot of trouble during drought, 
as there was no work for them in 
agricultural fields. 
 The society was vulnerable (poor 
and scheduled caste) and male 
dominated. Though women plays a 
significant role in the family, they 
have no say in household decision 
making 

Pannira Person- 12 
Male - 3 
Female-9 

Sentha Person- 14 
Male - 8 
Female-6 

Mangalam Person- 22 
Male - 10 
Female-12 

Vikarapandiyan 
 

Person- 15 
Male - 5 
Female-10 

Adappar 
River 

19.3.2014 Maganapuram 
 

Person- 13 
Male - 3 
Female-10 

 People demanded fresh water in 
the river, since salinity not desirable 
for agriculture. Since some places 
near the proposed TER locations, 
water is saline and high salinity is 
not suitable for shrimp farming. So 
construction of TER will benefit the 
aquaculture and agriculture in the 
catchment. 
 The utilisation of river silt not 
suitable for the paddy farming. 
 Community was found aware of 
the fact that they are living in 
government land and they are ready 
to leave the place provided they 
receive notification 
 Flood water comes to their houses 
and due to flood they face a lot of 

Thalagapuram 
 

Person- 8 
Male - 0 
Female-8 

Umbalachire 
 

Person- 16 
Male - 5 
Female-11 

Magaragapuram Person- 10 
Male - 3 
Female-7 
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Names 
of Rivers  

Date of 
visit 

Name of 
Village 

Number of 
Participants 

Discussion & Observation 

trouble 
 Most of them were found poor and 
were having limited access to basic 
sanitation services 
 People were mostly daily wage 
labourers and visit nearby town for 
wage earning. 
 The society was vulnerable (poor 
and scheduled caste) and male 
dominated.  
 Despite of earning for the family, 
women was not found empowered 

Pandavay
ar River 

20.3.2014 Padugai Person- 8 
Male - 0 
Female-8 

 People demanded fresh water in 
the river, since salinity not desirable 
for agriculture. Since some places 
near the proposed TER locations, 
water is saline and high salinity is 
not suitable for shrimp farming. So 
construction of TER will benefit the 
aquaculture and agriculture in the 
catchment. 
 The utilisation of river silt not 
suitable for the paddy farming. 
 Community was found aware of 
the fact that they are living in 
government land, they did 
mentioned that panchayats know 
that they are staying here as they 
have no land to build houses. 
 Most of them were found poor and 
were not having access to basic 
sanitation services 
 People were mostly daily wage 
labourers and visit nearby town for 
wage earning. 
 The society was vulnerable (poor 
and scheduled caste) and male 
dominated. Through women plays a 
significant role in the family, they 
have no say in household decision 
making. 

Vellieyar 
River 

20.3.2014 Ayikudi  Person- 12 
Male - 5 
Female-7 

Vedarany
am canal 

19.3.2014 Thoppudurai Person- 14 
Male - 4 
Female-10 
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December 2013 consultation 

workshop   

S.No Name Designation Department District 

PWD / WRD 
1 Er Sampath Superintending Engineer PWD / WRO Thanjavur 

2 C Govindan Deputy Superintending 
Engineer PWD / WRO Thanjavur 

3 R Gunasekaran Executive Engineer-Vennar PWD / WRO Thanjavur 
4 B Ravichandran Executive Engineer-Vennar PWD / WRO Tiruvarur 
5 Erm. Velraj Executive Engineer PWD / WRO Thanjavur 
6 C Gunasekaran Asst. Executive Engineer PWD / WRO Thanjavur 
7 Dr. R Krishnan Asst. Executive Engineer PWD / WRO Trichy 
8 R Mariasusai Asst. Executive Engineer PWD / WRO Tiruvarur 
9 V Marimuthu Asst. Executive Engineer PWD / WRO Tiruvarur 

10 V Asaithambi Asst. Executive Engineer PWD / WRO Nagapattinam 
11 M Kanagarathinam Assistant Engineer PWD / WRO Tiruvarur 
12 V Sivaprakasam Assistant Engineer PWD / WRO Thanjavur 
13 D Dhanaraman Assistant Engineer PWD / WRO Thanjavur 
14 N Ramaprabha Assistant Engineer PWD / WRO Thanjavur 
15 K Chithira Assistant Engineer PWD / WRO Thanjavur 
16 J Sardar Ali Assistant Engineer PWD / WRO Thanjavur 
17 P Thiyagesan Assistant Engineer PWD / WRO Thanjavur 
18 D Senthilkumar Assistant Engineer PWD / WRO Thanjavur 
19 D S Arulkovan Assistant Engineer PWD / WRO Thanjavur 
20 R Thangamuthu Assistant Engineer PWD / WRO Nagapattinam 
20 N Rajakumar Assistant Engineer PWD / WRO   
34 R Kinikannan Junior Engineer PWD / WRO Thanjavur 
40 N Karthikeyan Junior Engineer PWD / WRO Thanjavur 
41 T Chandrasekaran Junior Engineer PWD / WRO Thanjavur 
42 R Thamilarasan Junior Engineer PWD / WRO Thanjavur 
43 S Ayyanar Junior Engineer PWD / WRO Thanjavur 

PWD - GROUNDWATER 
44 P Mathivanan Deputy Director PWD/WRD/Ground Water Thanjavur 
45 M Lalitha Rani Suptd Engineer PWD/WRD/Ground Water Thanjavur 

WATER MANAGEMENT INSTITUTE 

46 Dr. V Ravi Head Water Management 
Institute Thanjavur 

47 Dr. G Thiyagarajan Asst. Prof (Irrigation 
Engineering) 

Water Management 
Institute Thanjavur 

TWAD BOARD 
48 C Lakshmanan Asst. Hydrogeologist TWAD Board Tiruvarur 
49 C Arulamudhan Asst. Hydrogeologist TWAD Board Tiruvarur 
50 P. Vijayarangan BE Dy. Superintending Engineer TWAD Board Thanjavur 
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List of people who attended the public consultation 
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Annexure 2:  Testing Results of River Water, ground water  
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Additional Water quality sampling undertaken in October 2015 
 
The sampling was done during October 2015. As a part of the field study water samples were 
collected from various locations, which are listed below:  
 
The surface water quality was monitored at various locations and sampling locations are shown 
in Table- 5.4 and Figure-5.5. The results of surface water quality during study period are given 
in Tables-5.5a to 5.5b. The drinking water quality standards are given in Table-5.6. 
 

Table-5.4: Surface Water sampling locations monitored as a part of EIA Study 
S No. River/Canal Name Location Name Lat/long 
SW 1 Vellaiyar Athangudi  10°44'40.64"N  79°30'13.68"E 
SW 2 Vellaiyar Thirukkaravasal  10°40'7.09"N  79°39'41.86"E 
SW 3 Vellaiyar Thiruvasal  10°38'28.98"N  79°44'2.20"E 
SW 4  Pandavayar Vennavasal  10°45'46.02"N  79°29'34.32"E 
SW 5 Pandavayar Puduppathur  10°42'55.57"N  79°39'56.51"E 
SW 6 Pandavayar Punavasal  10°43'53.38"N  79°35'46.36"E 
SW 7 Harichardranadhi Thirurameswaram road  10°39'44.91"N  79°30'28.88"E 
SW 8 Harichardranadhi Alathur  10°37'46.77"N  79°36'30.71"E 
SW 9 Harichardranadhi Vapapathimangalam  10°39'4.83"N  79°32'9.69"E 
SW 10 Adappar Panaiyur  10°36'22.49"N  79°33'34.38"E 
SW 11 Adappar Velur  10°33'56.53"N  79°40'38.83"E 
SW 12  Vedaranyam canal Arucottuthurai  10°23'44.45"N  79°51'36.01"E 
SW 13  Vedaranyam canal VelankanniVelankanni 

Thalinayar Rd  
 10°36'19.13"N  79°47'34.37"E 

SW 14  Vedaranyam canal Karuvelankadi  10°43'24.23"N  79°49'47.19"E 
SW 15 Valavanar Vilangadu  10°26'15.12"N  79°37'50.01"E 
SW 16 Valavanar Pichankottagam  10°28'18.64"N  79°39'25.71"E 
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Figure-5.5: Water and Soil sampling location Map   
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Tables-5.5a: Results of Surface water quality analysis during study period 
S. 
No 

Parameters Vellaiyar River  Pandavayar River Harichandranadhi River 
SW1 SW2 SW3 SW4 SW5 SW6 SW7 SW8 SW9 

1 pH Value 7.9 7.8 7.8 7.9 7.9 7.7 7.9 7.8 7.6 
2 Electrical Conductivity, µS/cm 443 444 441 457 435 493 520 504 1704 
3 Total dissolved Solids, mg/l 880 340 1640 800 270 620 700 740 1620 
4 Total Suspended Solids, mg/l 120 160 360 200 90 180 260 60 60 
5 Nitrate, mg/l 22 29 34 39 12 12 36 25 23 
6 Sulphate, mg/l 28 22 45 88 33 44 83 40 49 
7 Fluorides, mg/l 0.53 0.46 1.19 0.56 0.28 1.07 0.55 0.74 0.55 
8 Chloride, mg/l 106 99 103 138 99 99 113 117 564 
9 Phosphate, mg/l 0.059 0.069 0.082 0.072 0.082 0.123 0.067 0.079 0.041 
10 Calcium, mg/l 60 52 38 100 36 50 92 70 88 
11 Magnesium, mg/l 12 14 15 10 13 23 25 19 42 
12 Sodium, mg/l 87 68 83 112 79 78 91 98 497 
13 Potassium, mg/l 2 2 2 3 2 2 2 2 12 
14 Total Alkalinity, mg/l 180 170 270 350 210 260 180 210 130 
15 Total Hardness, mg/l  160 170 175 160 155 260 310 230 475 
16 Iron, mg/l 0.21 0.24 0.18 0.22 0.18 0.25 0.27 0.19 0.19 
17 Manganese, mg/l 0.18 0.18 0.14 0.1 0.1 0.18 0.14 0.11 0.16 
18 Phenolic Compounds, mg/l BDL BDL BDL BDL BDL BDL BDL BDL BDL 
19 Mercury, mg/l BDL BDL BDL BDL BDL BDL BDL BDL BDL 
20 Copper, mg/l 0.027 0.024 0.025 0.031 0.026 0.021 0.027 0.028 0.026 
21 Zinc, mg/l 0.14 0.14 0.15 0.2 0.13 0.13 0.13 0.16 0.15 
22 Cadmium, mg/l 0.0022 0.0024 0.0015 0.0014 0.0018 0.0021 0.0026 0.0014 0.0019 
23 Chromium, mg/l 0.0035 0.0028 0.0044 0.0023 0.0041 0.0043 0.0029 0.0025 0.0024 
24 Lead,mg/l BDL BDL BDL BDL BDL BDL BDL BDL BDL 
25 Cyanides, mg/l BDL BDL BDL BDL BDL BDL BDL BDL BDL 
26 Arsenic,mg/l BDL BDL 0.01 BDL BDL BDL 0.009 0.006 BDL 
27 Nitrogen Ammonia NH3-N, mg/l 0.25 0.17 0.35 0.48 0.26 0.34 0.44 0.31 0.37 
28 Bio chemical Oxygen Demand(3 

days at 27oC), mg/l 
0.7 1.1 0.9 0.8 1.3 0.7 1.3 0.8 0.9 

29 Chemical Oxygen Demand, mg/l 1.6 2.4 2.1 1.8 3.1 1.7 3 1.8 2.1 
30 Dissolved Oxygen, mg/l 5.2 5.9 5.5 5.1 6.4 5 6.7 5.1 5.5 
31 Fecal Coliform, MPN/100 ml 80 108 85 93 151 79 93 93 71 
32 Total Coliform, MPN/100 ml 201 211 214 190 378 196 232 190 152 
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Tables-5.5b: Results of Surface water quality analysis during study period 
S. 
No 

Parameters Adapar River V. Canal Valavanar River 

SW10 SW11 SW12 SW13 SW14 SW15 SW16 
1 pH Value 7.7 7.7 8.1 7.7 7.6 7.6 7.6 
2 Electrical Conductivity, µS/cm 604 535 1000 994 1000 934 516 
3 Total dissolved Solids, mg/l 1000 840 4980 4420 4640 350 3520 
4 Total Suspended Solids, mg/l 640 360 208 90 290 50 480 
5 Nitrate, mg/l 36 21 14 17 8 9 6 
6 Sulphate, mg/l 20 32 59 16 12 31 22 
7 Fluorides, mg/l 0.39 0.24 1.26 0.93 0.95 0.5 0.23 
8 Chloride, mg/l 135 117 1238 898 765 288 124 
9 Phosphate, mg/l 0.097 0.063 0.045 0.032 0.058 0.052 0.065 
10 Calcium, mg/l 54 68 86 134 48 52 30 
11 Magnesium, mg/l 26 23 36 96 42 21 17 
12 Sodium, mg/l 103 83 1113 802 685 241 109 
13 Potassium, mg/l 3 2 26 19 16 6 3 
14 Total Alkalinity, mg/l 280 190 140 100 170 200 180 
15 Total Hardness, mg/l  295 270 580 585 260 240 185 
16 Iron, mg/l 0.3 0.28 0.23 0.2 0.27 0.2 0.2 
17 Manganese, mg/l 0.23 0.23 0.18 0.15 0.26 0.16 0.16 
18 Phenolic Compounds, mg/l BDL BDL BDL BDL BDL BDL BDL 
19 Mercury, mg/l BDL BDL BDL BDL BDL BDL BDL 
20 Copper, mg/l 0.025 0.022 0.022 0.027 0.024 0.024 0.021 
21 Zinc, mg/l 0.15 0.13 0.13 0.13 0.14 0.14 0.13 
22 Cadmium, mg/l 0.0017 0.0012 0.0012 0.0014 0.0013 0.0012 BDL 
23 Chromium, mg/l 0.0024 0.004 0.0037 0.002 BDL 0.0039 0.0027 
24 Lead,mg/l BDL BDL 0.027 0.029 0.029 BDL BDL 
25 Cyanides, mg/l BDL BDL BDL BDL BDL BDL BDL 
26 Arsenic,mg/l 0.007 0.006 BDL BDL 0.005 0.007 BDL 
27 Nitrogen Ammonia NH3-N, mg/l 0.15 0.24 0.46 0.14 BDL 0.24 0.17 
28 Bio chemical Oxygen Demand(3 days 

at 27oC), mg/l 
1.4 0.9 0.8 1.1 1.3 1.1 0.9 

29 Chemical Oxygen Demand, mg/l 3.3 2.1 1.8 2.4 3 2.4 2.1 
30 Dissolved Oxygen, mg/l 7 5.5 5.1 5.9 6.1 5.9 5.5 
31 Fecal Coliform, MPN/100 ml 100 82 61 108 112 70 100 
32 Total Coliform, MPN/100 ml 251 205 125 205 229 143 196 
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Table-5.6: Drinking Water Quality Standards 

Characteristics *Acceptable **Cause for Rejection 
Turbidity (units on JTU scale) 2.5 10 
Colour (Units on platinum cobalt scale) 5.0 25 
Taste and Odour Unobjectionable Unobjectionable 
pH 7.0 to 8.5 <6.5 or >9.2 
Total Dissolved Solids (mg/l) 500 1500 
Total hardness (mg/l) (as CaCO3) 200 600 
Chlorides as CD (mg/l) 200 1000 
Sulphates (as SO4) 200 400 
Fluorides (as F) (mg/l) 1.0 1.5 
Nitrates (as NO3) (mg/l) 45 45 
Calcium (as Ca) (mg/l) 75 200 
Magnesium (as Mg) (mg/l) 
If there are 250 mg/l of sulphates, Mg content 
can be increased to a maximum of 125 mg/l 
with the reduction of sulphates at the rate of 1 
unit per every 2.5 units of sulphates 

30 150 

Iron (as Fe) (mg/l) 0.1 1.0 
Manganese (as Mn) (mg/l) 0.05 0.5 
Copper (as Cu) (mg/l) 0.05 1.5 
Zinc (as Zn) (mg/l) 5.0 15.0 
Phenolic compounds (as phenol) (mg/l) 0.001 0.002 
Anionic detergents (as MBAS) (mg/l)  0.2 1.0 
Mineral Oil (mg/l) 0.01 0.3 
Toxic materials 
Arsenic (as As) (mg/l) 0.05 0.05 
Cadmium (as Cd) (mg/l) 0.01 0.01 
Chromium (as hexaalent Cr) (mg/l) 0.05 0.05 
Cyanides (as CN) (mg/l) 0.05 0.05 
Lead (as Pb) (mg/l) 0.1 0.1 
Selenium (as Se) (mg/l) 0.01 0.01 
Mercury (total as Hg) (mg/l) 0.001 0.001 
Polynuclear aromatic hydrocarbons (PAH) 0.2 g/l 0.2 g/l 

Notes :-  
*1. The figures indicated under the column `Acceptable’ are the limits up to 
which water is  generally  acceptable to the consumers 
**2 Figures in excess of those mentioned under `Acceptable render the water 
not acceptable, but still may be tolerated in the absence of alternative and better 
source but upto the limits indicated under column “Cause for Rejection” above 
which are supply will have to be rejected. 

Vellaiyar River 
The pH level indicates that water in Vellaiyar River is in neutral range. The total hardness in 
various water samples ranged from 160 to 175 mg/l. The total hardness level in samples was 
well below the permissible limit of 200 mg/l, specified for meeting drinking water requirement 
(Refer Table-5.6).  
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The EC level ranged from 441 to 444 µS/cm. The EC levels were well below the permissible 
limit of 2250 µS/cm specified for irrigation water requirements as pr IS: 2296. This indicates the 
suitability of water for meeting irrigation and drinking water requirements. The TDS level ranged 
from 340 to 1640 mg/l. The TDS levels were higher than the permissible limit of 500 mg/l 
specified for meeting drinking water requirements. 

 
The concentration of various cations (Calcium, Magnesium, Iron etc.) and anions (Chlorides, 
Sulphates, Nitrates) were also well below the permissible limit. The fluorides level at sampling 
sites was low. 
 
The BOD values ranging from 0.7 to 1.1 mg/l, and the COD ranges from 1.6 to 2.4 mg/l. The 
concentration of various heavy metals was below the detectable limits, indicating the suitability 
of water for meeting domestic requirements. The concentration of cyanides and phenolic 
compounds was also below the detectable limits. The concentration of various heavy metals 
was observed to be below detectable limit. The Total Coliform level was recorded from 201 to 
204 MPN/100ml at various sampling locations.  
 
Pandavayar River 
The pH level ranged from 7.7 to 7.9 and is within the permissible limit of 6.5 to 8.5, specified for 
meeting irrigation and domestic water requirements.  The TDS level ranged from 270 to 800 
mg/l. The TDS levels were slightly higher than the permissible limit of 500 mg/l specified for 
meeting drinking water requirements. The EC levels were well below the permissible limit of 
2250 µS/cm specified for irrigation water requirements as pr IS:2296. This trend of TDS level is 
also reflected by the fact that the concentration of most of the cations and anions were below 
the permissible limit. The concentration of chlorides ranged from 99 to 138 mg/l and was well 
below the permissible limit of 200 mg/l. The sulphates level were well below the permissible limit 
of 200 mg/l. 
 
The BOD values are well within the permissible limits, which indicates the absence of organic 
pollution loading. This is mainly due to the low population density and absence of industries in 
the area. The low COD values also indicates the absence of chemical pollution loading in the 
area. The concentration of cyanides and phenolic compounds was also below the detectable 
limits. The concentration of various heavy metals was observed to be below detectable limit. 
 
Harichandranadhi River 
The pH level indicates that water is in neutral range. The EC level ranged from 504 to 1704 
µS/cm and is below the permissible limit specified for meeting drinking water requirement (Refer 
Table-5.6). The TDS level ranged from 700 to 1620 mg/l. The TDS levels were higher than the 
permissible limit of 500 mg/l specified for meeting drinking water requirements. This trend of 
TDS level is also reflected by the fact that the concentration of most of the cations and anions 
are high. The total hardness in various water samples ranged from 230 to 475 mg/l. The total 
hardness level are above the permissible limit of 200 mg/l. The chloride concentration is ranged 
from 113 to 564 mg/l and it is due to the salt water intrusion from the sea. 
 
The BOD values ranging from 0.8 to 1.3 mg/l, and the COD ranges from 1.8 to 3.0 mg/l. The 
concentration of various heavy metals was below the detectable limits, indicating the suitability 
of water for meeting domestic requirements. The concentration of cyanides and phenolic 
compounds was also below the detectable limits. The concentration of various heavy metals 
was observed to be below detectable limit.  
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Adapar River 
The pH level in the Adapar river ranged from 7.6 to 7.7 and is within the permissible limit of 6.5 
to 8.5, specified for meeting irrigation and domestic water requirements.  The TDS level ranged 
from 700 to 1000 mg/l. The TDS levels were slightly higher than the permissible limit of 500 mg/l 
specified for meeting drinking water requirements. The EC level ranged from 504 to 604 µS/cm 
and is below the permissible limit specified for meeting drinking water requirement. The 
concentration of chlorides ranged from 113 to 135 mg/l and was well below the permissible limit 
of 200 mg/l. The sulphates levels were well below the permissible limit of 200 mg/l. 
 
The BOD values are well within the permissible limits which indicates the absence of organic 
pollution loading. This is mainly due to the low population density and absence of industries in 
the area. The low COD values also indicate the absence of chemical pollution loading in the 
area. The concentration of cyanides and phenolic compounds was also below the detectable 
limits. The concentration of various heavy metals was observed to be below detectable limit. 
 
V Canal 
The total hardness in water samples ranged from 260-585 mg/l and is above the permissible 
limit. High hardness level can be attributed calcium and magnesium levels. The EC and TDS 
values indicate the presence of cations and anions. The concentration of TDS level ranged from 
4420 to 4980 mg/l, which is much higher than the permissible limit of 500 mg/l specified for 
domestic use. This is also reflected by the fact that the concentration of most of the cations and 
anions are high.  
 
The BOD values are well within the permissible limits, which indicate the absence of organic 
pollution loading. This is mainly due to the low population density and absence of industries in 
the area. The low COD values also indicate the absence of chemical pollution loading in the 
area. The heavy metal concentration in the study area is below the permissible limit used for 
drinking purposes.  
 
Valavanar River 
The water analysis results of the Valavanar river indicates that the pH level of water is in neutral 
range. The EC level ranged from 516 to 934 µS/cm and is below the permissible limit specified 
for meeting drinking water requirement. The TDS level ranged from 350 to 3520 mg/l and is 
higher than the permissible limit of 500 mg/l specified for meeting drinking water requirements. 
This trend of TDS level is also reflected by the fact that the concentration of most of the cations 
and anions are high. The chloride concentration is ranged from 124 to 288 mg/l. 
 
The BOD values ranging from 0.9 to 1.1 mg/l, and the COD ranges from 2.1 to 2.4 mg/l. The 
concentration of various heavy metals was below the detectable limits, indicating the suitability 
of water for meeting domestic requirements. The concentration of cyanides and phenolic 
compounds was also below the detectable limits. The concentration of various heavy metals 
was observed to be below detectable limit.  
 
GROUND WATER QUALITY 

Figure-5.6: Saline Affected Blocks 
The ground water quality was monitored at various locations and sampling locations are given in 
Table-5.7. The location of groundwater sampling location map is shown in Figure-5.5. The 
results of analysis of groundwater samples for various seasons are given in Tables-5.8. 
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Table-5.7: Ground Water sampling locations monitored as a part of EIA Study 

S No. Location Name Lat/long 
GW1 Vadapathimangalam  10°42'25.63"N  79°34'7.85"E 
GW2 Karunganni  10°38'39.81"N  79°46'50.75"E 
GW3 Vengaramberaiyur  10°44'8.35"N  79°34'30.46"E 
GW4 Anakkudi  10°41'50.38"N  79°43'52.67"E 
GW5 Palayangudi  10°35'56.04"N  79°38'48.62"E 
GW6 Manakkudi  10°35'13.38"N  79°45'13.43"E 
GW7 Keerakkalur  10°35'55.35"N  79°36'39.98"E 
GW8 Arunthavampulam  10°32'53.00"N  79°41'47.57"E 
GW9 Ayemoor  10°33'4.94"N  79°44'28.53"E 
GW10 Thethakudi  10°26'31.83"N  79°49'34.07"E 
GW11 Melapidagai  10°38'1.72"N  79°47'10.87"E 
GW12 Annapettai 10°24'25.82"N  79°38'13.88"E 
GW13 Kunnalur  10°28'1.82"N  79°37'31.76"E 
GW14 Kattimedu  10°30'24.04"N  79°39'26.89"E 
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Tables-5.8: Results of ground water quality analysis during study period 
S.No. Parameters GW1 GW2 GW3 GW4 GW5 GW6 GW7 GW8 GW9 GW10 GW11 GW12 GW13 GW14 
1 pH Value 8 8 7.6 8 8.1 8 7.8 8 7.7 8.2 8 7.9 8 8 
2 Electrical Conductivity, µS/cm 1000 1000 1000 831 846 1000 1425 1475 1630 1366 1915 1025 579 985 
3 Total dissolved Solids, mg/l 2600 1480 2340 960 420 2480 1660 870 2020 1800 1980 1120 880 980 
4 Total Suspended Solids, mg/l 800 420 460 240 160 320 420 190 380 380 200 100 110 280 
5 Nitrate, mg/l 26 3 21 29 13 37 24 23 37 28 27 12 10 14 
6 Sulphate, mg/l 34 30 32 66 39 33 24 19 24 44 24 40 5 22 
7 Fluorides, mg/l 0.45 0.8 1.12 0.48 1.31 0.58 0.77 0.31 0.29 1.28 0.27 0.12 0.38 0.64 
8 Chloride, mg/l 645 982 1120 163 160 1166 454 432 645 351 521 232 106 911 
9 Phosphate, mg/l 0.064 0.089 0.051 0.054 0.075 0.057 0.043 0.061 0.043 0.095 0.12 0.048 0.058 0.052 
10 Calcium, mg/l 106 96 194 92 70 162 168 48 150 74 86 136 54 44 
11 Magnesium, mg/l 45 42 98 34 17 66 54 35 57 38 43 34 18 31 
12 Sodium, mg/l 460 768 993 123 113 1003 328 398 593 311 498 202 97 872 
13 Potassium, mg/l 14 21 24 3 3 25 10 9 14 7 11 5 2 19 
14 Total Alkalinity, mg/l 540 520 580 320 380 460 430 340 380 380 500 280 120 400 
15 Total Hardness, mg/l  510 475 580 400 215 570 520 360 545 420 485 425 215 335 
16 Iron, mg/l 0.24 0.16 0.17 0.23 0.25 0.29 0.28 0.21 0.2 0.22 0.22 0.18 0.17 0.21 
17 Manganese, mg/l 0.12 0.13 0.15 0.21 0.11 0.18 0.22 0.17 0.16 0.17 0.17 0.15 0.14 0.17 
18 Phenolic Compounds, mg/l BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 
19 Mercury, mg/l BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 
20 Copper, mg/l 0.025 0.023 0.023 0.022 0.023 0.023 0.026 0.027 0.023 0.025 0.023 0.022 0.026 0.024 
21 Zinc, mg/l 0.15 0.14 0.14 0.13 0.14 0.14 0.15 0.16 0.13 0.15 0.13 0.14 0.15 0.14 
22 Cadmium, mg/l 0.0021 0.0025 0.0023 0.0024 0.0013 0.0019 0.0016 0.0013 0.0025 0.0013 0.0015 0.0013 BDL BDL 
23 Chromium, mg/l 0.0043 0.0037 0.0041 0.0032 0.0048 0.0041 0.0031 0.0023 0.0031 0.0029 0.003 0.0025 BDL 0.0028 
24 Lead,mg/l 0.01 BDL 0.021 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.011 
25 Cyanides, mg/l BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 
26 Arsenic,mg/l 0.008 0.005 0.009 BDL 0.008 BDL BDL BDL 0.005 0.009 0.007 BDL BDL BDL 
27 Nitrogen Ammonia NH3-N, 

mg/l 
0.22 0.23 0.25 0.5 0.3 0.25 0.18 0.14 0.19 0.33 0.19 0.32 BDL 0.17 

28 Bio chemical Oxygen 
Demand(3 days at 27oC), mg/l 

1.2 0.7 1.1 0.9 1.3 1.2 1.3 1.2 1.1 1.1 1 0.8 0.8 1.5 

29 Chemical Oxygen Demand, 
mg/l 

2.8 1.7 2.4 2.1 3.1 2.9 3 2.8 2.4 2.4 2.4 1.8 1.8 3.5 

30 Dissolved Oxygen, mg/l 6.3 4.9 5.9 5.5 6.7 6.5 6.7 6.3 5.9 5.7 6.5 5.3 5 8 
31 Fecal Coliform, MPN/100 ml 89 90 59 54 82 119 65 115 108 85 68 96 92 145 
32 Total Coliform, MPN/100 ml 225 184 148 134 168 233 163 236 221 213 171 197 199 298 
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pH level in various groundwater samples was observed to be with neutral range (7.6- 8.2), 
which is within the permissible limit specified for meeting drinking water requirements. The total 
hardness in various water samples ranged from 215 to 580 mg/l. The total hardness level in 
some of the groundwater samples were higher than the permissible limit of 200 mg/l, specified 
for meeting drinking water requirement. The principal hardness causing cations are calcium, 
magnesium and iron. The concentration of calcium and magnesium are mainly responsible for 
the hardness level in water. 
 
The alkalinity level ranged from 120 to 580 mg/l. Alkalinity of water is a measure of its capacity 
to neutralize acids. The alkalinity of natural water is due primarily because of the salts of weak 
acids.  
 
Chlorides occur in all natural waters in widely varying concentrations, chlorides is available in 
natural water, mainly through solvent power of water, which dissolves chlorides from top soil 
and deeper formations. Chloride value ranged from 106 to 1166 mg/l. The increase in chloride 
content due to presence of salt water intrusion from the sea. Sulphates ion is one of the major 
anions occurring in natural water. It is an important parameter because of its cathartic affect, 
when it is present in higher concentration. The chlorides and sulphates level was found to be 
above the permissible but below the cause of rejection limit specified for drinking water 
purposes in some of the ground water samples.  
 
The EC level ranged from 579 to 1915 µS/cm. This is also reflected by the fact that the 
concentration of various cations and anions as well. 
 
The BOD values are ranged between 0.7 to 1.5 mg/l, which indicate the absence of organic 
pollution loading. This is mainly due to the low population density and absence of industries in 
the area. The low COD values (1.7-3.5mg/l) also indicate the absence of chemical pollution 
loading in the area. The concentration of various heavy metals was below the detectable limits, 
indicating the suitability of water for meeting domestic requirements.  
 
The concentration of cyanides and phenolic compounds was also below the detectable limits. 
The concentration of various heavy metals was observed to be below detectable limit. 
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Annexure 3:  Testing Results of River Bed Silt 
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Annexure 4.  Baseline studies on Air quality and Noise 
 
Table 4.1. Baseline Air Quality (Unit: µg/m3) 

S No. Location Study period Parameters 
PM10 PM2.5 SO2 NO2 

1 Harichandranathi       

AAQ 1 Lrulneeki 21-11-2015 46.2 23.4 6.7 13.2 
    23-11-2015 45.8 22.1 6.4 12.9 
AAQ 2 Alathambadi 21-11-2015 53.6 29.4 8.1 15.5 
    23-11-2015 52.4 28.9 7.9 15.1 
AAQ 3 Manakudi 21-11-2015 55.3 30.3 8.3 16.1 
    23-11-2015 54.8 29.2 8.1 15.9 
AAQ 4 Thalainayar 21-11-2015 64.1 38.5 10.1 20 
    23-11-2015 63.5 37.8 10.1 19.5 
2 Adappar           
AAQ 5 Kottur 21-11-2015 45.1 22.5 6.6 12.9 
    23-11-2015 44.2 21.8 6.3 12.5 
AAQ 6 Velur 21-11-2015 54.4 29.9 8.1 15.8 
    23-11-2015 53.6 28.3 8 15.4 
AAQ 7 Umbalacherry 21-11-2015 62 37.8 10.1 19.6 
    23-11-2015 61.8 36.7 9.9 19.2 
AAQ 8 Kariyapattinam 21-11-2015 61.9 36.1 9.8 19.2 
    23-11-2015 60.6 35.7 9.5 18.9 
3 Vellaiyar           
AAQ 9 Vaiacherry 21-11-2015 45.3 22.5 6.4 12.6 
    23-11-2015 44.7 21.6 5.9 12.4 
AAQ 10 Velukudi 21-11-2015 47.6 24.3 7.1 13.8 
    23-11-2015 47.9 23.1 6.8 13.6 
AAQ 11 Mavur 21-11-2015 56.2 33.5 8.8 16.7 
    23-11-2015 55.7 31.8 8.4 16.5 
AAQ 12 Thirupoondi 21-11-2015 58.6 34.2 8.9 17 
    23-11-2015 S7.9 33.7 8.6 16.8 
4 Valavanar           
AAQ 13 Thiruthuraipoondi 21-11-2015 60.8 35.5 9.3 18.4 
    23-11-2015 59.3 34.4 8.9 18.1 
AAQ 14 Pandi 21-11-2015 49.5 25.1 7.2 14.1 
    23-11-2015 48.9 24.5 6.9 13.9 
AAQ 15 Veenoba 21-11-2015 50.3 27.6 7.4 14.1 
    23-11-2015 49.8 26.4 7.3 14 
AAQ 16 Thulasiyapattinam 21-11-2015 51.1 28.1 7.6 14.7 
    23-11-2015 50.6 27.8 7.5 14.5 
5 Pandavayar           
AAQ 17 Vennavasai 21-11-2015 46.2 23.8 6.7 13.5 
    23-11-2015 45.1 23.1 6.5 13.1 
AAQ 18 Kankuduthavanitham 21-11-2015 51.9 28.1 7.7 14.9 
    23-11-2015 50.6 27.3 7.5 14.5 
AAQ 19 Kamalapuram 21-11-2015 56.2 32.9 8.5 16.5 
    23-11-2015 55.7 30.9 8.2 16.2 
AAQ 20 Mangudi 21-11-2015 59.7 34.2 9.2 17 
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S No. Location Study period Parameters 
PM10 PM2.5 SO2 NO2 

    23-11-2015 58.6 33.8 8.9 16.9 
6 Vedaranyam Canal           
AAQ 21 Karuvelankadai 21-11-2015 67.4 41.2 10.9 21.4 
    23-11-2015 66.9 40.6 10.7 21.2 
AAQ 22 Kallimedu 21-11-2015 66.3 40.4 10.8 20.9 
    23-11-2015 65.8 39.2 10.4 20.7 
AAQ 23 Thethakudi 21-11-2015 65.2 39.9 10.4 20.6 
    23-11-2015 64.9 38.6 10.2 20.3 
AAQ 24 Sembodai 21-11-2015 52.8 29 7.9 15.2 
    23-11-2015 51.2 28.9 7.7 15.1 

 
Table-4.2. National Ambient Air Quality Standards 

S. 
No. 

Pollutant Time 
Weighted 
Average 

Industrial, 
Residential 

Rural and other 
area 

Ecologically 
Sensitive area 

(notified by Central 
Government) 

1. Sulphur Dioxide  
(SO2), µg/m3 

Annual* 50 20 
24 hours ** 80 80 

2. Nitrogen  Dioxide 
(NO2), µg/m3 

Annual* 40 30 
24 hours** 80 80 

3. Particulate Matter less 
than microns,  
PM10, µg/m3 

Annual* 60 60 
24 hours ** 100 100 

4. Particulate Matter less 
than 2.5 microns,  
PM2.5, µg/m3 

Annual* 40 40 
24 hours ** 60 60 

 
Annual arithmetic mean of minimum 104 measurement in a year at a particular site taken twice 
a week 24 hourly at a uniform intervals. 
 
24 hourly or 08 hourly or 01 hourly monitored values, as applicable, shall be complied with 98% 
of the time in a year. 2% of the time, they may exceed the limits but not on two consecutive 
days of monitoring 
 
AMBIENT NOISE LEVEL 
  
Baseline noise data has been measured using A weighted sound pressure level meter. The 
survey was carried out in calm surroundings. Sound Pressure Level (SPL) measurement in the 
outside environment was made using sound pressure level meter. The noise levels were 
monitored continuously for day time for 6 AM to 9 PM at each location and hourly equivalent 
noise level was measured. The ambient noise level monitoring results, which were observed 
during the field survey at various sampling locations in the study period (October 2015) 
presented in Table-5.10. The sampling locations are shown in Figure-5.9. The monitoring was 
carried out in day time, at sampling locations, where ambient air quality monitoring was carried 
out. The day time equivalent noise levels are given in Table-5.10. The ambient noise standards 
are given in Table-5.13. 
 

 Table 4.3 a: Hourly equivalent noise levels 
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Location N1 N2 N3 N4 N5 N6 N7 N8 
6-7 AM 36 42 36 41 37 37 42 37 
7-8 AM 39 44 40 43 39 40 43 39 
8-9 AM 39 47 40 46 40 41 45 41 
9-10 AM 40 47 40 47 41 42 45 43 
10-11 AM 42 47 43 47 42 44 46 44 
11-12 Noon 43 49 44 46 43 45 46 44 
12 noon – 1 
PM 

43 47 46 47 44 42 47 43 

1-2 PM 44 48 43 47 45 42 47 42 
2-3 PM 45 47 41 47 45 43 47 43 
3-4 PM 44 48 42 47 45 42 47 42 
4-5 PM 42 49 42 47 43 41 48 41 
5-6 PM 40 48 41 48 41 40 49 40 
6-7 PM 39 47 38 45 39 40 47 40 
7-8 PM 37 44 37 45 37 39 45 39 
8-9 PM 36 43 37 44 36 38 44 38 
Leq day 41.46 46.9 41.51 46.4 42.05 41.55 46.2 41.54 

  
 Table-4.3 b: Hourly equivalent noise levels 

Location N9 N10 N11 N12 N13 N14 N15 N16 
6-7 AM 38 36 38 36 36 42 41 36 
7-8 AM 40 38 39 36 37 44 43 37 
8-9 AM 41 38 42 39 39 47 48 39 
9-10 AM 42 39 42 40 41 47 46 41 
10-11 AM 43 40 42 42 42 47 46 42 
11-12 Noon 40 42 42 44 42 46 47 42 
12 noon – 1 
PM 

44 42 44 41 42 47 47 42 

1-2 PM 43 44 44 41 41 48 47 41 
2-3 PM 43 44 42 42 42 47 47 42 
3-4 PM 42 43 42 42 40 47 47 40 
4-5 PM 43 43 42 42 42 48 47 42 
5-6 PM 42 42 42 40 41 48 49 41 
6-7 PM 40 42 39 39 38 48 47 38 
7-8 PM 39 39 39 37 37 45 45 35 
8-9 PM 38 37 37 37 37 43 43 34 
Leq day 41.57 41.27 41.5 40.48 40.29 46.7 46.4 40.16 

  
 Table 4.3 c: Hourly equivalent noise levels 

Location N17 N18 N19 N20 N21 N22 N23 N24 
6-7 AM 36 42 41 42 41 41 41 40 
7-8 AM 39 44 43 45 43 43 42 42 
8-9 AM 39 46 46 47 45 45 45 44 
9-10 AM 40 46 47 48 46 46 45 44 
10-11 AM 42 45 47 49 47 46 47 46 
11-12 Noon 43 46 48 49 48 47 48 48 
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12 noon – 1 
PM 

43 46 47 48 47 47 46 47 

1-2 PM 44 47 48 48 47 47 46 46 
2-3 PM 45 47 47 47 47 47 46 46 
3-4 PM 44 48 49 47 48 47 48 45 
4-5 PM 42 48 49 47 47 47 47 46 
5-6 PM 40 48 48 45 45 46 44 46 
6-7 PM 39 47 46 43 46 44 46 45 
7-8 PM 37 45 44 42 44 43 44 44 
8-9 PM 36 43 42 41 43 42 42 43 
Leq day 41.46 46.6 46.7 46.3 46 45.6 45.5 45.2 

  

Table-4.4: Ambient noise standards 

Area Code Category of Area Limits in dB(A)    Leq 
Day time1 Night time2 

A. Industrial Area 75 70 
B. Commercial Area 65 55 
C. Residential Area 55 45 
D. Silence Zone3 50 40 
Notes: 1.   Day time 6 AM and 9 PM 

2.    Night time is 9 PM and 6 AM 
3.   Silence zone is defined as areas upto 100 metres around such premises as hospitals,  educational 

institutions and courts. The silence zones are to be declared by competent authority. Use of 
vehicular horns, loudspeakers and bursting of crackers shall be banned in these zones. 
Source: Environment (Protection) Third Amendment Rules, 2000 Gazettee notification, 
Government of India, date 14.2.2000. 

 
The day time equivalent noise level at various sampling stations ranged from 40.16 to 46.9 
dB(A) during study period. The noise levels were observed to be well within permissible limits of 
55 dB(A) specified for residential area.  (Refer Table-5.14). 
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Annexure 5.   Terrestial Ecology 
 

Figure-5.21: Classified imagery of the study area for Vellaiyar river, Tamil Nadu 
 
5.11 TERRESTRIAL ECOLOGY 
5.11.1 FLORA 

Forest types in the project area 

Forest biodiversity in the state is mainly confined to Western Ghats and Eastern Ghats. It 
includes a recorded forest area of 22.6 lakh ha. covering 17.4% of geographic area of the state. 
However area under forest cover according to FSI is only 17.07 lakh ha covering 13.13% of the 
geographic area. Tropical dry deciduous forest covers an area of 12.23 lakh ha constituting 
54.30%, tropical thorn forest covers an area of 5 lakh ha constituting 22.10%, and tropical moist 
deciduous forest covers an area of 2.60 lakh ha constituting a percentage of 11.10%. As per the 
revised survey of forest type of India Sir Harry G Champion and S.K Seth (1968), vegetation 
occurring in the area has been classified under following categories: 

 Southern moist mix deciduous forest (3B/C2) 

 Southern dry mixed deciduous forest (5A/C3) 

 Southern thorn scrub forest (6/DS1) 

Southern moist mix deciduous forest (3B/C2): Moist deciduous forest is found over 
considerable areas which experience the climate appropriate to tropical evergreen or at least 
semi-evergreen forest. The chief feature of this forest is a leafless period in the dry season. 
Some evergreen trees are present, but they are few, more or less evergreen appearance most 
of the year. The evergreen component is usually larger than in the case of the teak-bearing 
forests. The top canopy of this forest mainly comprises of Terminalia tomentosa, Adina 
cordifolia, Albizia sp., Syzygium cumini, Miliusa tomentosa, Careya arborea, Mitragyna parvifolia 
etc. Shrubby elements represented by Carrissa carandas, Chromolaena odorata, Clerodendrum 
phlomides, Memecylon edule, and Randia sp. The ground flora consists of Achyranthus aspera, 
Andrographis paniculata, Hyptis suaveolens, Leucas aspera, Trianthema decandra, Aristida 
adscensionis, Chloris barbata etc. 
 
Southern dry mixed deciduous forest (5A/C3): This type of forest occurs up to 400 m 
altitudinal range in the tropical zone. The upper canopy of these forests is formed by the 
mixture of trees which are deciduous during dry season and mostly consists of Anogeisus 
latifolia, Albizia amara, Mangifera indica, Syzygium cumini, Pterocarpus marsupium, Acacia 
pinnata etc. The undergrowth is usually dense since enough light penetrates through the upper 
canopy. The common shrubs and undershrubs found in these forests include Clerodendrum 
inerme, Phyla nodiflora, Gluta travancorica, Abutilon indicum, Ventilago sp. Prosopis juliflora 
etc. Bamboos are often absent and usually of poor quality when present. The notable climbers 
are Pergularia daemia, Cardiospermum halicacabum, Pterolobium hexapetalum and Capparis 
sp. alongwith members of Cucurbitaceae, Menispermaceae, Convolvulaceae and Vitaceae. The 
herbaceous flora consists of Acalipha indica, Hyptis suaveolens, Achyranthus aspera, Aerva 
lanata, Boerhaavia diffusa, Cymbopogon sp., Desmodium triflorum, Croton bonplandianum, 
Indigofera linifolia, Aristida adscensionis, Chloris barbata, Parthenium hysterophorus, Crotolaria, 
Leucas biflora etc. The common weeds observed along the cultivated fields, fallow lands and 
open wastelands mainly comprises of species like Acalypha indica, Achyrathus aspera, Tridax 
procumbence, Croton bonplandianum, Tribullus terrestris, Xanthium indicum etc. 
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Southern tropical thorn/scrub forest (6A/C1/DS1): 
The vegetation chiefly consists of thorny species with a few stunted trees. This type of forest is 
met with in the drier areas with low rainfall. Open low forests in which thorny hardwooded 
species predominate the vegetation are the main characteristics of the tropical thorn forest. 
Actually biotic factors have been responsible to a considerable extent for the development of 
this type.The Borassus flabellifer, Acacia ferruginea, Acacia nilotica, Caryota urens, Acacia 
chundra, Ziziphus xylopyrus and Tamarindus indica association, are commonly seen in the 
forest land areas. There is usually an ill-defined lower storey of smaller trees and large shrubs, 
mostly spiny and often with other xerophytic characters, extending down to low shrub growth of 
similar character. As open thorny forest in which Acacia planifrons with its umbrella shaped 
crown is conspicuous with thickets of other species of Acacia and many of the xerophytic 
evergreen species of the dry evergreen forest. The shrubby elements usually characterized with 
spines, and shows xerophytic features. Climbers are few and showing xerophytic characters of 
adaptation. The commonly occurring herbs of this forest includes Acalypha indica, Gomphrena 
celosioides, Xanthium indicum, Sida rhombifolia, Apluda mutica, Euphorbia hirta, Sida acuta, 
Croton bonplandianum, Aerva lanata, Rungia pectineta, Boerhavia diffusa, Tribulus terrestris, 
Parthenium hysterophorus, Tridex procumbens, and other species. Some invasive species 
includes Ipomea carnae, Lantana camara, Parthenium hysterophorusand and Chromolaena 
odorata are recorded in large number along the road side and in open area.   
 
5.11.1.1 Floristic Diversity 
During the field survey, a total of 154 plant species under 132 genera and 49 families were 
recorded from the proposed project area. Out of which 37 species are trees 32 species are 
shrubs 53 species are herbs 9 species are climbers 16 species are grasses and 7 species are 
sedges. The details of number of different life forms reported in the study area is given in Table-
21 and shown in Figure-5.22. The list of floral species recorded from the project area is given in 
Table-5.22.  
 

Table-5.1: Vegetation composition in the study area 
S.No. Life form No. of species % of species 

1 Tree 37 24.03 

2 Shrub 32 20.78 

3 Herb 53 34.41 

4 Climber 9 5.84 

5 Grass 16 10.39 

6 Sedge 7 4.55 

Total 154 100 
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Figure-5.1: Floristic composition of different life forms in the study area

 
Table-5.2: Checklist of floral species recorded from the Study Area 

Plant  Species Family Comon Name Habit 
Abutilon indicum L.  Malvaceae Tuttipul  Shrub 
Acacia caesia (L.) Willd. Mimosaceae Karveli  Tree 
Acacia chundra (Roxb. Ex Rottl.) 
Willd. Mimosaceae Karangali Tree 

Acacia ferruginea DC. Mimosaceae Velvelam Tree 
Acacia pennata  Mimosaceae - Climber 
Acalipha indica L. Euphorbiaceae Kuppaimeani Herb 
Achyranthus aspera L. Amaranthaceae Nauruvi Herb 
Acorus calamus L. Aracea Vasambu Shrub 
Aegel marmelos L. Rutaceae Vilvam Tree 
Agave americana L Agavaceae Century plant Shrub 
Ageratam conyzoides  Asteraceae Mukuthi poo  Herb 
Albizizia lebbeck L.  Mimosaceae Vagai  Tree 
Albizzia amara Roxb.  Mimosaceae Usela maram  Tree 
Alstonia scholaris (L.) R. Br. Apocynaceae Ezhilai palai Tree 
Alternanthera sessilis (L.) R.Br. Ex 
DC. Amaranthaceae Kodupdi Herb 

Alysicarpus rugosus(Willd.) DC. Fabaceae - Herb 
Amaranthus spinosus  Amaranthaceae Millu kerai   Herb 
Ammania baccifera L. Lytheraceae Kallurivi  Herb 
Anacardium occidentale L. Anacardiaceae Mundiri Tree 
Andrographis paniculata L. Acanthaceae Nilavembu Herb 
Areca catechu L . Arecaceae Pakku  Tree 
Aristida adscensionis L. Poaceae Shigam pullu Grass 
Aristida funiculate Poaceae Aristida Grass 
Artocarpus heterophillus Moraceae Jack fruit Tree 
Arundo donax L. Poaceae Mudam pullu Grass 
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Plant  Species Family Comon Name Habit 
Arva Lanata Juss Amaranthaceae Siruganpulai  Herb 
Azadirachta indica A. Juss Meliaceae Vasambu Tree 
Bambusa arundinacea (Retz.) Roxb. Poaceae Mungil Grass 
Bambusa vulgaris Poaceae Bamboo Tree 
Boerhaavia diffusaL. Nyctaginaceae Mookarattai  Herb 
Borassus flabellifer L. Arecaceae Toddypalm/Panai Tree 
Borreria hispide L. Rubiaceae Guthari  Herb 

Borreria ocymoides Rubiaceae Purple-Leaf 
Button Weed Herb 

Calotropis procera L. Asclepiadaceae Erukku Shrub 
Canthium dicoccum Rubiaceae Pieere grad Shrub 
Carica papaya L.   Caricaceae Pappali   Tree 
Carrissa carandasL.  Apocynaceae Kalakkay Shrub 
Caryota urens L. Arecaceae Koonthalpanai Tree 
Cassia alata L. Fabaceae Seemai agathi Shrub 
Cassia auriculata L. Fabaceae Avarai Shrub 
Cassia tora L. Fabaceae Chineese sena Shrub 
Casuarina equisetifolia L.   Casurinaceae Savukku maram  Tree 
Ceiba pentandra L.  Bombaceae Ilavam Tree 
Cenchrus ciliaris Poaceae Butter grass Grass 
Centella asiatica (L.) Urban Apiaceae   Herb 
Chloris barbata Sw. Poaceae Sevarugu pullu Grass 
Chromolaena odorata (L.) R. M King 
& H.Robb. Asteraceae - Shrub 

Chrysopogon aciculatus Poaceae grass seed Grass 
Cipadessa baccifera Miq. Meliaceae Seeruholi maram Tree 
Cissampelos pareira L. Menispermaceae Malaithangivaer Climber 
Citrullus colocynthis Cucurbitaceae Peykumati  Climber 
Cleome viscosa L. Capparaceae Naikadugu Herb 
Clerodendrum phlomides L. Verbenaceae Carakkai Shrub 
Clitoria ternateaL. Fabaceae Karkartum Climber 
Cocculus hirsutus (L.) Diiels Menispermaceae Kattukodi Climber 
Cocos nucifera L. Arecaceae Thennai maram Tree 

Colocasia antiquorum Schoot Araceae Karanai 
Kizhangu  Herb 

Commelina bengalensis L.  Commelinaceae Kanavazhai poo Herb 
Corchorus aestuans L. Tiliaceae - Herb 
Crossandra infundibuliformis (L.) 
Nees Acanthaceae Fire cracker 

flower Shrub 

Croton bonplandianum Baill. Euphorbiaceae Reilpoondu Herb 
Cynodon barberi  Poaceae Common grass Grass 
Cynodon dactylon (L) Pers. Poaceae Arugampullu Grass 
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Plant  Species Family Comon Name Habit 
Cyperus articulatus L. Cyperaceae - Sedge 
Cyperus cyperoides (L.) Kuntz. Cyperaceae - Sedge 
Cyperus difformis L. Cyperaceae - Sedge 
Cyperus killinga   Cyperaceae Koraikizhangu  Sedge 
Cyperus rotundus L. Cyperaceae - Sedge 
Dactyloctenium aegypticum (L.) P. 
Beauv. Poaceae - Grass 

Datura metal L. Solanaceae Ummattai Shrub 
Desmodium triflorum (L.) DC. Fabaceae - Herb 
Dichrostachys cinerea Mimosaceae - Shrub 
Eclipta alba (L.) Hassk Asteraceae Karisalaganni Herb 
Eichornia crassipes Solms Laub Pontederiaceae Akasathamari Herb 

Eleusine indica  Poaceae Indian goose 
grass Grass 

Eragrostis viscosa  Poaceae Sticky love grass Grass 
Eucalyptus sp. Myrtaceae - Tree 

Euphorbia antiquorrum L. Euphorbiaceae Indian spurge 
tree Shrub 

Euphorbia hirta L. Euphorbiaceae Ammanpaccharsi Herb 
Ficus bengalensis L. Moraceae Per-al/Ichchi Tree 
Ficus religiosa L. Moraceae Arasu Tree 
Fimbristylis dichotoma (L.) Vahl Cyperaceae - Sedge 
Fimbristylis ferruginea (L.) Vahl. Cyperaceae - Sedge 
Glycyrrhia glabra L. Fabaceae Athimathuram Herb 
Gmelina asiatica L. Lamiaceae Asian Bushbeech Shrub 
Gompherena globosaL. Amaranthaceae Vadamalli  Herb 
Hedyotis corymbosa   Rubiaceae Parpadagam  Herb 
Hemidesmus indicus Apocynaceae - Herb 
Hibiscus tiliaceus L. Malvaceae Nirparathi Tree 
Hibiscus vitifolius L. Rosaceae Rose marrow Shrub 
Hygrophila auriculata (Schum) 
Heine Acanthaceae Neerumulli Herb 

Hyptis suaveolens (L.) Poit. Lamiaceae - Herb 
Indigofera linifolia Retz. Fabaceae Torki  Herb 
Indonesiella echioides (L.) 
Sreemadh. Acanthaceae Salix Shrub 

Ipomoea carnea Jacq. Convolvulaceae - Shrub 
Ipomoea pes-caprae Convolvulaceae Kudhirai kulambu  Herb 
Iseilema laxum Poaceae  Musal grass Grass 
Justicia glauca Acanthaceae Water villow Shrub 

Kyllinga bulbosa P. Beavu. Poaceae Bulbous blue 
grass Grass 
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Plant  Species Family Comon Name Habit 
Lantana camara L. Verbenaceae Unichedi Shrub 
Leucas aspera (Wild) Link Lamiaceae Thumbai Herb 
Mangifera indica L. Anacardiaceae Mango Tree 
Manihot esculenta Crantz Euphorbiaceae Maravalli kilangu Shrub 
Memecylon edule Roxb. Melastomataceae Kaya Shrub 
Millettia pinnata Fabaceae Legume  Tree 
Mimosa pudica L. Mimosaceae Thotta sinungi Herb 
Mollugo pentaphylaL . Aizoaceae Parpadagam  Herb 
Moringa oleifera Lam. Moringaceae Murungai Tree 
Musa Paradisca L.  Musaceae Vazhai  Tree 
Nymphaea nouchali Burm.f. Nymphaeaceae Nilotpalam Herb 

Ocimum basillicum L. Lamiaceae Thiruneetru 
Pachilai  Herb 

Oxalis corniculata   Oxalidaceae Amrul  Herb 
Parthanium hysterophorus L. Asteraceae - Herb 

Paspalidium flavidum  Poaceae Yellow water 
crown grass Grass 

Pavonia odorata Willd.  Malvaceae Peramutti  Herb 
Pedalium murex L. Pedaliaceae Yanai nerunji  Herb 
Peltophorum pterocarpum  Caesalpinaceae Vagamaram  Tree 
Pergularia daemia Forsk Apocynaceae Uttamani Climber 
Phoenix pusilla Roxb. Arecaceae Ithi Shrub 
Phoenix sylvestris Roxb. Arecaceae Date palm Tree 
Phyla nodiflora (L) Greene Verbenaceae Poduthalai Shrub 
Phyllanthus emblica L Euphorbiaceae Nellie Tree 
Phyllanthus niruri L. Euphorbiaceae Kilkkaynelli  Herb 
Piper betle Piperaceae Vettilai Climber 
Polyathia longifolia  Annonaceae Nettilingam Tree 
Pongamia pinnataL. Fabaceae Punkai maram Tree 
Portulaca oleraceae   Portulacaceae Kulfa Herb 
Prosopis juliflora (Sw.) DC. Mimosaceae Perumbe Shrub 
Pterolobium hexapetalum Fabaceae - Climber 
Randia sp. Rubiaceae - Shrub 
Rungia pectineta (l.) Nees. Acanthaceae - Herb 
Saccharum spontaneum L. Poaceae Naanal Grass 
Scoparia dulcis L. Scrophulariaaceae Neernangai Herb 
Sida cardifolia  Malvaceae Nilatutti  Herb 
Solanum nigrum L. Solanaceae Manathakai Herb 
Solanum surattense Burm. f. Solanaceae Kandan kathiri  Herb 
Synedrella nodiflora (L.) Gaertn Asteraceae - Herb 
Syzygium cumunii (L.) DC. Myrtaceae Naval maram Tree 
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Plant  Species Family Comon Name Habit 
Tectona grandis Verbenaceae Teak  Tree 
Terminalia catapa Combretaceae Indian almond Tree 
Thephrosia purpurea pers. Fabaceae - Shrub 
Thespesia populnea Malvaceae Portia Tree 
Tinospora cardifolia   Menispermaceae Seendil Climber 
Trianthema decandra  Aizoaceae Sathisaranai   Herb 
Tribulus terrestris  L. Zygophyllaceae Nerungi Herb 
Tridax procumbence L. Asteraceae Mookuthi Herb 
Typha angustata Bor & Chaubard Typhaceae - Herb 
Urena lobata L. Malvaceae Ottatti Shrub 
Vernonia cinerea L.   Asteraceae Mukutti poo   Herb 
Vitex negundo L. Verbenaceae Vennochi  Shrub 
Xanthium indicum Koenig Asteraceae Marlumutta Herb 
Zornia diphylla pers. Fabaceae Samrapani  Herb 
Zyziphus mauritiana Rhamnaceae Yellande Shrub 
Zyziphus xylopyrus  Rhamnaceae Ilanthai  Tree 

 

5.11.1.2 Vegetation Composition At Various Locations 
I. Adappar river region 
Adappar river start in the village of Kattur and connect with Bay of Bengal in Naluvedapathy 
under the Vedaranyamtaluk of the Nagapattinam district. The floral species observed along the 
rver include Cocos nucifera, Borassus flabellifer, Tectona grandis, Prosopis juliflora, Cassia 
auriculata, Syzygium cumunii, Azadirachta indica, Carrissa carandas, Caryota urens, Phoenix 
pusilla etc. The ground flora occupied with herbs, grasses and sedges. Eragrostis viscose, 
Chloris barbata, Alternanthera sessilis, Arundo donax, Typha angustata, Saccharum 
spontaneum, Cyperus rotundus, Chrysopogon aciculatus etc. were the prominent species in the 
area. 

Table- 5.3: List of major floral species recorded in Adappar river 
Plant  Species Common Name 
Acalipha indica L. Kuppaimeani 
Tectona grandis Teak  
Chloris barbata Sw. Sevarugu pullu 
Millettia pinnata Legume  
Thephrosia purpurea pers. - 
Alternanthera sessilis (L.) R.Br. ex DC. Kodupdi 
Xanthium indicum Koenig Marlumutta 
Cocos nucifera L. Thennai maram 
Amaranthus spinosus  Millu kerai   
Cyperus difformis L. - 
Kyllinga bulbosa P. Beavu. Bulbous blue grass 
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Plant  Species Common Name 
Mollugo pentaphyla L Parpadagam  
Prosopis juliflora (Sw.) DC. Perumbe 
Canthium dicoccum Pieere grad 
Carrissa carandas L.  Kalakkay 
Cyperus killinga   Koraikizhangu  
Urena lobata L. Ottatti 
Borassus flabellifer L. Toddypalm/Panai 
Eichornia crassipes Solms Laub Akasathamari 
Eragrostis viscosa  Sticky love grass 
Cassia auriculata L. Avarai 
Ipomoea carnea Jacq. - 
Andrographis paniculata L. Nilavembu 
Acorus calamus L. Vasambu 
Ammania baccifera L. Kallurivi  
Gmelina asiatica L. Asian Bushbeech 
Zyziphus mauritiana Yellande 
Typha angustata Bor & Chaubard - 
Albizzia amara Roxb.  Usela maram  
Chrysopogon aciculatus grass seed 
Indonesiella echioides (L.) Sreemadh. Salix 
Cynodon barberi  Common grass 
Syzygium cumunii (L.) DC. Naval maram 
Euphorbia antiquorrum L. Indian spurge tree 
Arundo donax L. Mudam pullu 
Arva LanataJuss Siruganpulai  
Bambusa vulgaris Bamboo 
Pongamia pinnataL. Punkai maram 
Caryota urens L. Koonthalpanai 
Pavonia odorata Willd.  Peramutti  
Borreria ocymoides Purple-Leaf Button Weed 
Phoenix pusilla Roxb. Ithi 
Aristida funiculate Aristida 
Azadirachta indica A. Juss Vasambu 
Cyperus rotundus L. - 
Saccharum spontaneum L. Naanal 
Thespesia populnea Portia 
 
II. Harichandra river region 
Harichandara river start near to the village of Karupattimoolai  in Tiruvarur district and connect 
with Bay of Bengal near to the village of Vettaikaraniruppu under the Vedaranyam taluk of the 
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Nagapattinam district. The woody species in the area were represented by Azadirachta indica, 
Moringa oleifera, Cocos nucifera, Borassus flabellifer, Pongamia pinnata, Mangifera indica etc. 
Understorey represented by Memecylon edule, Dichrostachys cinerea, Prosopis juliflora, Cassia 
auriculata etc. The herbaceous flora represented by Chloris barbata, Alternanthera sessilis, 
Arva lanata, Parthanium hysterophorus and riverine grasses like Saccharum spontaneum, 
Cyperus killing, Arundo donax, Typha angustata, Cenchrus ciliaris etc. 

Table- 5.4: List of major floral species recorded in Harichandra river 
Plant  Species Common Name 
Aristida funiculate Aristida 
Azadirachta indica A. Juss Vasambu 
Chrysopogon aciculatus grass seed 
Saccharum spontaneum L. Naanal 
Canthium dicoccum Pieere grad 
Areca catechu L . Pakku  
Boerhaavia diffusaL. Mookarattai  
Justicia glauca Water villow 
Moringa oleifera Lam. Murungai 
Chloris barbata Sw. Sevarugu pullu 
Alstonia scholaris (L.) R. Br. Ezhilai palai 
Acacia ferruginea DC. Velvelam 
Hibiscus tiliaceus L. Nirparathi 
Cassia auriculata L. Avarai 
Dichrostachys cinerea - 
Ageratam conyzoides  Mukuthi poo  
Eichornia crassipes Solms Laub Akasathamari 
Arva lanata Juss Siruganpulai  
Cyperus cyperoides (L.) Kuntz. - 
Ammania baccifera L. Kallurivi  
Cocos nucifera L. Thennai maram 
Typha angustata Bor & Chaubard - 
Cynodon barberi  Common grass 
Achyranthus aspera L. Nauruvi 
Cyperus killinga   Koraikizhangu  
Alternanthera sessilis (L.) R.Br. Ex DC. Kodupdi 
Pongamia pinnataL. Punkai maram 
Urena lobata L. Ottatti 
Calotropis procera L. Erukku 
Ceiba pentandra L.  Ilavam 
Parthanium hysterophorus L. - 
Portulaca oleraceae   Kulfa 
Prosopis juliflora (Sw.) DC. Perumbe 
Indonesiella echioides (L.) Sreemadh. Salix 
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Plant  Species Common Name 
Ipomoea carnea Jacq. - 
Aegel marmelos L. Vilvam 
Chromolaena odorata (L.) R. M King & H.Robb. - 
Crossandra infundibuliformis (L.) Nees Fire cracker flower 
Syzygium cumunii (L.) DC. Naval maram 
Borassus flabellifer L. Toddypalm/Panai 
Eragrostis viscosa  Sticky love grass 
Albizizia lebbeck L.  Vagai  
Arundo donax L. Mudam pullu 
Caryota urens L. Koonthalpanai 
Cyperus rotundus L. - 
Gmelina asiatica L. Asian Bushbeech 
Millettia pinnata Legume  
Pavonia odorata Willd.  Peramutti  
Cenchrus ciliaris Butter grass 
Eucalyptus sp. - 
Euphorbia hirta L. Ammanpaccharsi 
Indigofera linifolia Retz. Torki  
Mangifera indica L. Mango 
Memecylon edule Roxb. Kaya 
Pergularia daemia Forsk Uttamani 
 
III. Vellaiyar river region 
Vellaiyar river enters Nagapattinam district through thirukkuvalai taluk.Vellaiyar River it starts 
from athangudi village and crossed through kodiyalathur to Bay of Bengal. Common floral 
species observed in the area include Prosopis juliflora, Tectona grandis, Borassus flabellifer, 
Cocos nucifera, Pongamia pinnata, Albizzia amara, Moringa oleifera etc. The ground vegetation 
consists of Chrysopogon aciculatus, Croton bonplandianum, Vernonia cinerea, Paspalidium 
flavidum, Ammania baccifera, Aristida funiculate and Pavonia odorata. 

Table- 5.5: List of major floral species recorded in Vellaiyar river 
Plant  Species Comon Name 
Arundo donax L. Mudam pullu 
Chrysopogon aciculatus grass seed 
Pavonia odorata Willd.  Peramutti  
Prosopis juliflora (Sw.) DC. Perumbe 
Citrullus colocynthis Peykumati  
Cassia auriculata L. Avarai 
Eleusine indica  Indian goose grass 
Caryota urens L. Koonthalpanai 
Saccharum spontaneum L. Naanal 
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Plant  Species Comon Name 
Typha angustata Bor & Chaubard - 
Leucas aspera (Wild) Link Thumbai 
Moringa oleifera Lam. Murungai 
Artocarpus heterophillus Jack fruit 
Iseilema laxum  Musal grass 
Nymphaea nouchali Burm.f. Nilotpalam 
Hibiscus tiliaceus L. Nirparathi 
Croton bonplandianum Baill. Reilpoondu 
Cyperus killinga   Koraikizhangu  
Albizizia lebbeck L.  Vagai  
Albizzia amara Roxb.  Usela maram  
Acacia caesia (L.) Willd. Karveli  
Oxalis corniculata   Amrul  
Vernonia cinerea L.   Mukutti poo   
Colocasia antiquorum Schoot Karanai Kizhangu  
Borassus flabellifer L. Toddypalm/Panai 
Cyperus rotundus L. - 
Ceiba pentandra L.  Ilavam 
Gmelina asiatica L. Asian Bushbeech 
Cenchrus ciliaris Butter grass 
Chromolaena odorata (L.) R. M King & H.Robb. - 
Scoparia dulcis L. Neernangai 
Eichornia crassipes Solms Laub Akasathamari 
Pongamia pinnata L. Punkai maram 
Paspalidium flavidum  Yellow water crown grass 
Dichrostachys cinerea - 
Cocos nucifera L. Thennai maram 
Cynodon barberi  Common grass 
Zornia diphylla pers. Samrapani  
Ammania baccifera L. Kallurivi  
Urena lobata L. Ottatti 
Acorus calamus L. Vasambu 
Bambusa arundinacea (Retz.) Roxb. Mungil 
Memecylon edule Roxb. Kaya 
Azadirachta indica A. Juss Vasambu 
Euphorbia hirta L. Ammanpaccharsi 
Ipomoea carnea Jacq. - 
Tectona grandis Teak  
Agave americana L Century plant 
Carica papaya L.   Pappali   
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Plant  Species Comon Name 
Phoenix sylvestris Roxb. Date palm 
Achyranthus aspera L. Nauruvi 
Aristida funiculate Aristida 
 
IV. Pandavayar river region 
Pandavayarriver is one of the branch river of Vennar division and its start from the village of 
Vennavasal in KodavasalTaluk of Thiruvarur district and flow through Nagapatinam district 
connect with Vellaiyar river in Madapuarm village. Floristically, area is rich and Teak is 
prominent. Other tree species occuring in the area are Cocos nucifera, Borassus flabellifer, 
Zyziphus xylopyrus, Azadirachta indica etc. Shrubs were represented by Prosopis juliflora, 
Ipomoea carnea, Thephrosia purpurea, Millettia pinnata and Gmelina asiatica. Herbaceous 
layer mainly comprises of Eragrostis viscosa, Arundo donax, Arva Lanata, Ageratam 
conyzoides, Cyperus rotundus, Borreria ocymoides etc. 
 

Table- 5.6: List of major floral species recorded in Pandavayar river 
Plant  Species Common Name 
Borassus flabellifer L. Toddypalm/Panai 
Aristida funiculate Aristida 
Cipadessa baccifera Miq. Seeruholi maram 
Prosopis juliflora (Sw.) DC. Perumbe 
Cocos nucifera L. Thennai maram 
Thephrosia purpurea pers. - 
Eichornia crassipes Solms Laub Akasathamari 
Tectona grandis Teak  
Tridax procumbence L. Mookuthi 
Musa Paradisca L.  Vazhai  
Carica papaya L.   Pappali   
Eucalyptus sp. - 
Clitoria ternateaL. Karkartum 
Azadirachta indica A. Juss Vasambu 
Phyllanthus niruri L. Kilkkaynelli  
Memecylon edule Roxb. Kaya 
Millettia pinnata Legume  
Chrysopogon aciculatus grass seed 
Albizzia amara Roxb.  Usela maram  
Arva Lanata Juss Siruganpulai  
Caryota urens L. Koonthalpanai 
Chloris barbata Sw. Sevarugu pullu 
Eragrostis viscosa  Sticky love grass 
Calotropis procera L. Erukku 
Arundo donax L. Mudam pullu 
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Plant  Species Common Name 
Gmelina asiatica L. Asian Bushbeech 
Pongamia pinnataL. Punkai maram 
Mangifera indica L. Mango 
Andrographis paniculata L. Nilavembu 
Lantana camara L. Unichedi 
Canthium dicoccum Pieere grad 
Cassia auriculata L. Avarai 
Urena lobata L. Ottatti 
Acacia caesia (L.) Willd. Karveli  
Acacia chundra (Roxb. Ex Rottl.) Willd. Karangali 
Pedalium murex L. Yanai nerunji  
Dichrostachys cinerea - 
Croton bonplandianum Baill. Reilpoondu 
Ageratam conyzoides  Mukuthi poo  
Typha angustata Bor & Chaubard - 
Desmodium triflorum (L.) DC. - 
Pavonia odorata Willd.  Peramutti  
Kyllinga bulbosa P. Beavu. Bulbous blue grass 
Saccharum spontaneum L. Naanal 
Ipomoea pes-caprae Kudhirai kulambu  
Cyperus killinga   Koraikizhangu  
Azadirachta indica A. Juss Vasambu 
Cyperus rotundus L. - 
Ipomoea carnea Jacq. - 
Borreria ocymoides Purple-Leaf Button Weed 
Zyziphus xylopyrus  Ilanthai  
 
V. Valavanar river region 
Valavanar drain start from Thiruthuraipoondi in Thiruthuraipoondi Taluk, Tiruvarur district and 
flow towards south and reached Bay of Bengal in Karpaganatharkulam in Muthupettai Taluk in 
Thiruvarur District. In this area Thennai (Cocos nucifera) is predominant species. Other 
associations are Borassus flabellifer, Azadirachta indica, Prosopis juliflora, Ipomoea carnea, 
Cassia auriculata and Dichrostachys cinerea. Ground flora comprises of Chloris barbata, 
Corchorus aestuans, ArvalLanata, Chrysopogon aciculatus, Saccharum spontaneum, Typha 
angustata, Ammania baccifera and Tridax procumbence. 

Table- 5.7: List of major floral species recorded in Valavanar river 
Plant  Species Common Name 
Cassia auriculata L. Avarai 
Cocos nucifera L. Thennai maram 
Ipomoea carnea Jacq. - 
Dichrostachys cinerea - 
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Plant  Species Common Name 
Terminalia catapa Indian almond 
Thephrosia purpurea pers. - 
Dactyloctenium aegypticum (L.) P. Beauv. - 
Corchorus aestuans L. - 
Borreria ocymoides Purple-Leaf Button Weed 
Canthium dicoccum Pieere grad 
Carica papaya L.   Pappali   
Vitex negundo L. Vennochi  
Arva LanataJuss Siruganpulai  
Aegel marmelos L. Vilvam 
Bambusa vulgaris Bamboo 
Hibiscus vitifolius L. Rose marrow 
Kyllinga bulbosa P. Beavu. Bulbous blue grass 
Agave americana L Century plant 
Paspalidium flavidum  Yellow water crown grass 
Thespesia populnea Portia 
Trianthema decandra  Sathisaranai   
Aristida funiculate Aristida 
Azadirachta indica A. Juss Vasambu 
Euphorbia antiquorrum L. Indian spurge tree 
Rungia pectineta (l.) Nees. - 
Clitoria ternateaL. Karkartum 
Iseilema laxum  Musal grass 
Ageratam conyzoides  Mukuthi poo  
Eclipta alba (L.) Hassk Karisalaganni 
Caryota urens L. Koonthalpanai 
Millettia pinnata Legume  
Fimbristylis dichotoma (L.) Vahl - 
Cynodon barberi  Common grass 
Borassus flabellifer L. Toddypalm/Panai 
Chrysopogon aciculatus grass seed 
Typha angustata Bor & Chaubard - 
Chloris barbata Sw. Sevarugu pullu 
Cyperus killinga   Koraikizhangu  
Eichornia crassipes Solms Laub Akasathamari 
Gmelina asiatica L. Asian Bushbeech 
Pavonia odorata Willd.  Peramutti  
Prosopis juliflora (Sw.) DC. Perumbe 
Saccharum spontaneum L. Naanal 
Tectona grandis Teak  
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Plant  Species Common Name 
Tridax procumbence L. Mookuthi 
Ammania baccifera L. Kallurivi  
Eleusine indica  Indian goose grass 
Justicia glauca Water villow 
 
VI. Vedharanyam canal area 
Vedharanyam canal is located in Thethakudi south in Vedharanyam Taluk, Nagapattinam 
district. The vegetation composition in the area mainly comprises of tree species like Borassus 
flabellifer, Cocos nucifera, Albizzia amara and Azadirachta indica with association of shrubby 
elements Prosopis juliflora, Gmelina asiatica, Ipomoea carnea, Zyziphus mauritiana and 
Crossandra infundibuliformis. Herbaceous flora consists of Saccharum spontaneum, Arundo 
donax, Chloris barbata, Tridax procumbence, Commelina bengalensis, Cenchrus ciliaris, 
Phyllanthus niruri etc. 

Table-5.8: List of major floral species recorded in Vedharanyam canal area 
Plant  Species Common Name 
Azadirachta indica A. Juss Vasambu 
Borassus flabellifer L. Toddypalm/Panai 
Chloris barbata Sw. Sevarugu pullu 
Cocos nucifera L. Thennai maram 
Eichornia crassipes Solms Laub Akasathamari 
Gmelina asiatica L. Asian Bushbeech 
Ipomoea carnea Jacq. - 
Prosopis juliflora (Sw.) DC. Perumbe 
Saccharum spontaneum L. Naanal 
Dichrostachys cinerea - 
Tectona grandis Teak  
Carica papaya L.   Pappali   
Cyperus cyperoides (L.) Kuntz. - 
Tridax procumbence L. Mookuthi 
Kyllinga bulbosa P. Beavu. Bulbous blue grass 
Chrysopogon aciculatus grass seed 
Paspalidium flavidum  Yellow water crown grass 
Dactyloctenium aegypticum (L.) P. Beauv. - 
Justicia glauca Water villow 
Terminalia catapa Indian almond 
Borreria ocymoides Purple-Leaf Button Weed 
Arundo donax L. Mudam pullu 
Albizzia amara Roxb.  Usela maram  
Acacia caesia (L.) Willd. Karveli  
Eragrostis viscosa  Sticky love grass 
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Plant  Species Common Name 
Acacia chundra (Roxb. Ex Rottl.) Willd. Karangali 
Ipomoea pes-caprae Kudhirai kulambu  
Phyllanthus niruri L. Kilkkaynelli  
Ceiba pentandra L.  Ilavam 
Cenchrus ciliaris Butter grass 
Alysicarpus rugosus (Willd.) DC. - 
Vernonia cinerea L.   Mukutti poo   
Alternanthera sessilis (L.) R.Br. Ex DC. Kodupdi 
Boerhaavia diffusaL. Mookarattai  
Acacia pennata  - 
Xanthium indicum Koenig Marlumutta 
Zyziphus mauritiana Yellande 
Centella asiatica (L.) Urban   
Cleome viscosa L. Naikadugu 
Commelina bengalensis L.  Kanavazhai poo 
Ficus bengalensis L. Per-al/Ichchi 
Glycyrrhia glabra L. Athimathuram 
Manihot esculenta Crantz Maravalli kilangu 
Mimosa pudica L. Thotta sinungi 
Piper betle Vettilai 
Solanum surattense Burm. f. Kandan kathiri  
Crossandra infundibuliformis (L.) Nees Fire cracker flower 
 
Economically Important plants 
 
Number of plant species is used for households, agricultural implements, carts, container for 
animal feeding, medicine, food, shelter, fibre and other minor forest products etc. The usage of 
various plant species by the locals varies with the availability of resources in the surrounding 
areas. The list of economically and medicinally important plant species observed in the area is 
given in Table-5.9. 

Table-5.9: List of economically important plant species observed in the study area 
Botanical Name Comon Name Economic value 
Cenchrus ciliaris Butter grass Fodder grass 
Terminalia catapa Indian almond Fruit edible 
Areca catechu L . Pakku  Fruit edible 
Albizzia amara Roxb.  Usela maram  Fuewood 
Bambusa vulgaris Bamboo Households 
Polyathia longifolia  Nettilingam Households 
Cleome viscosa L. Naikadugu Medicinal 
Achyranthus aspera L. Nauruvi Medicinal 
Caryota urens L. Koonthalpanai Ornamental 
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Botanical Name Comon Name Economic value 
Saccharum spontaneum L. Naanal Soil binding 
Borassus flabellifer L. Toddypalm/Panai Sugar  
Albizizia lebbeck L.  Vagai  Timber 
Cocos nucifera L. Thennai maram Fruit edible 
Boerhaavia diffusaL. Mookarattai  Medicinal 
Zyziphus mauritiana Yellande Fruit edible 
Carica papaya L.   Pappali   Fruit edible 
Tinospora cardifolia   Seendil Medicinal 
Mangifera indica L. Mango Fruit edible 

Musa Paradisca L.  Vazhai  
Fruit edible, leaves uses 
for serving food 

Centella asiatica (L.) Urban   Medicinal 
Leucas aspera (Wild) Link Thumbai Medicinal 
Borreria hispide L. Guthari  Medicinal 
Hyptis suaveolens (L.) Poit. - Medicinal 
Syzygium cumunii (L.) DC. Naval maram Fruit edible 
Andrographis paniculata L. Nilavembu Medicinal 
Azadirachta indica A. Juss Vasambu Medicinal 
Pongamia pinnataL. Punkai maram Soil binding 
Artocarpus heterophillus Jack fruit Vegetatble 
Manihot esculenta Crantz Maravalli kilangu Roots edible 
Rungia pectineta (l.) Nees. - Medicinal 
Aristida adscensionis L. Shigam pullu Fodder grass 
Anacardium occidentale L. Mundiri Fruit edible 
Acacia chundra (Roxb. Ex Rottl.) 
Willd. Karangali Fuewood 
Sida cardifolia  Nilatutti  Medicinal 
Eucalyptus sp. - Plantation 
Tectona grandis Teak  Timber 
Moringa oleifera Lam. Murungai Food 
Synedrella nodiflora (L.) Gaertn - Medicinal 
Pavonia odorata Willd.  Peramutti  Medicinal 
Ficus religiosa L. Arasu Religious 
Bambusa arundinacea (Retz.) Roxb. Mungil Households 
Piper betle Vettilai Medicinal 
Calotropis procera L. Erukku Medicinal 
Cassia tora L. Chineese sena Medicinal 
Aegel marmelos L. Vilvam Medicinal/Fruit edible 
Acalipha indica L. Kuppaimeani Medicinal 
Datura metal L. Ummattai Medicinal 
Arundo donax L. Mudam pullu Fodder 
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Botanical Name Comon Name Economic value 
Solanum surattense Burm. f. Kandan kathiri  Medicinal 
Phyllanthus emblica L Nellie Fruit edible 
Euphorbia hirta L. Ammanpaccharsi Medicinal 

 
5.11.1.3 Status of plant species 
As per the Red Data book of Indian plants and following IUCN Red List of Threatened Species, 
no species considered as the rare, endangered and threatened category. All the floral species 
commonly distributed throughout the study area. 

5.11.2 FAUNA 
Mammals 

In the present study, common mammals reported from the study area were Common Mongoose 
(Herpestes edwardsii), Indian Porcupine (Hystrix indica), Wild Bore (Sus scrofa), Common 
Langur (Presbytia entellus), Bonnet macaque (Macaca radiata), Golden jackal (Canis auresus) 
and Jungli Cat (Felis chaus). None of species fall under endangered category as per IUCN 
status. The list of mammals observed in the study area and their status is given in Table-5.30. 

Table-5.10: List of mammal species reported in the Study Area 
Zoological Name  Common Name WPA 1972 / IUCN 

Status 
Sus scrofa Wild Bore Schedule III/ LC 
Vulpus bengalensis Indian fox Schedule III 
Herpestes edwardsii Common Mongoose Schedule IV/ LC 
Funambulus palmarum Three Striped Palm Squirrel Schedule IV/ LC 
Funambulus sublineatus Dusky striped squirrel Schedule IV/ LC 
Bandicota bengalensis Lesser Bandicoot  Rat Schedule V/ LC  
Rattus rattus-refescena Indian house rat Schedule V/ LC  
Mus Platythrix Spiny Field Mouse Schedule V/ LC  
Hystrix indica Indian Porcupine  Schedule IV/ LC 
Lepus nigricollis Indian Hare Schedule IV/ LC 
Funambulus tristriatus Jungle palm squirrel Schedule IV/ LC 
Mus musculus House mouse  
Mus booduga Indian Field Mouse Schedule V/ LC  
Cynopterus sphinx Short nose fruit bat Schedule V/ LC 
Macaca radiata  Bonnet macaque Schedule II 
Golunda ellioti Indian Bush Rat Schedule V/ LC  
Presbytia entellus Common Langur Schedule II/LC 
Hemiechinus nudiventris Madras Hedgehog-bhagarbilla Schedule IV 
Taphozous melanopogon Black Bearded Tomb Bat Schedule V/ LC 
Felis chaus Jungli Cat Schedule II/ LC 
Canis auresus Gidar /Golden  jackal Schedule II 
Suncus murinus  Grey Musk-Shrew  Chachunder Schedule IV 
Millardia meltada Soft-furred field rat or metad  

Note: –LC – Least Concern 
 
Reptiles and Amphibians 
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Among reptiles, Moniter lizard (Varanus bengalensis), House lizard (Hemidactylus domesticus), 
Common skink (Mabuya carinata), Garden lizard (Hemidactylis flaviviridis), Rat snake (Ptyas 
mucosu) and Bark gecko (Hemidactylus leschenaulti) are prominent. None of the reptile species 
is present in the IUCN Red List of threatened animals. The common amphibians in the study 
area include common toad (Bufo melanosticus), the wrinkled frog (Rana curtipes), Painted frog, 
(Kaloula sp.), Skipping frog (Euphlyctis cyanophlyctis) and green frog (Hyla arborea). They have 
keen sense of hearing and smell. They feed on insects and worms and breed at the onset of 
monsoon rains. The list of common reptiles and amphibians found in the study area is given in 
Table-5.11. 

Table-5.11: List of Reptiles and amphibians reported in the study area 
Scientific Name Common Name Family 
Hemidactylis flaviviridis  Green House lizard Gekkonidae 
Hemidactylus domesticus House lizard /Chipkali Gekkonidae 
Hemidactylus leschenaulti Bark gecko Gekkonidae 
H. brookii Grey Brook’s house gecko Gekkonidae 
Hemidactylus maculatus - Gekkonidae 
Gekko gecko lizard Gekkonidae 
Calotes versicolor Common Garden Lizard Agamidae  
Calotes spp  - Agamidae  
Varanus bengalensis  Moniter Lizard  Varanidae  
Mabuya carinata  Common skink  Scincidae  
Ptyas mucosu Rat Snake Colubridae 
Bungarus caeruleus Krait Elapidae 
Vipera russelli Russels viper /Asriya Viperidae 
Geoemyda trijuga Common land tortoise Geoemydidae 
Chamaeleo zeylanicus  Chamaeleonidae 
AMPHIBIANS   
Bufo melanostictus Common Indian toad Bufonidae 

B. beddomi - Bufonidae 
Bufo viridis Common  toad Bufonidae 
Kaloula sp. Painted frog Microhylidae 
Euphlyctis cyanophlyctis  Skipping frog Ranidae 
Rana sp. - Ranidae 
Tomopterna rolande Burrowing frog Ranidae 
Hyla arborea Green frog Ranidae 
Micrixalus sp. - Ranidae 

Avi-Fauna 
The list of of birds along with their Residents/ Migratory and IUCN status are given in Table-
5.32. 

Table- 5.12: List of bird species reported in the study area 
Family Scientific Name Common Name ResidentM

igratory 
IUCN 

Status 
Muscicapidae Copsychus  saularis 

(Linnaeus) 
Oriental Magpie-
Robin 

R LC 

Dicruridae Corvus  splendens (Vieillot) House Crow R LC 
Dicruridae Corvus  macrorhynchos 

(Wagler) 
Jungle Crow R LC 

http://en.wikipedia.org/wiki/Bufonidae
http://en.wikipedia.org/wiki/Bufonidae
http://en.wikipedia.org/wiki/Bufonidae
http://en.wikipedia.org/wiki/Ranidae
http://en.wikipedia.org/wiki/Ranidae
http://en.wikipedia.org/wiki/Ranidae
http://en.wikipedia.org/wiki/Ranidae
http://en.wikipedia.org/wiki/Ranidae


Annexure 5 173 

 

  

Family Scientific Name Common Name ResidentM
igratory 

IUCN 
Status 

Dicruridae Dicrurus   macrocercus 
(Vieillot) 

Black Drongo R LC 

Pycnonotida Turdoides affinis (Jerdon) White-headed 
Babbler 

R LC 

Charadriidae Charadrius  dubius (Scopoli) Little Ringed 
Plover   

RM LC 

 Calidris  minuta (Leisler) Little Stint M LC 
 Sterna  hirundo (Linnaeus) Common Tern  RM LC 
Columbidae Streptopelia  chinensis 

(Scopoli) 
Spotted Dove R LC 

Coraciidae Coracias  benghalensis  
(Linnaeus) 

Indian Roller R LC 

Accipitridae Pavo  cristatus (Linnaeus) Indian Peafowl R LC 
Podicipedidae Tachybaptus  ruficollis 

(Pallas) 
Little Grebe R LC 

Phalacrocoracid
ae 

Phalacrocorax fusicollis 
(Stephens) 

Indian Shag RM LC 

 Phalacrocorax niger (Vieillot) Little Cormorant RM LC 
Anhingidae Anhinga  melanogaster 

(Pennant) 
Darter or Snake-
bird 

RM NT 

Ardeidae Casmerodius  albus 
(Linnaeus) 

Large Egret RM LC 

 Ardea  purpurea (Linnaeus)           Purple Heron RM LC 
 Ardeola   grayii (Sykes) Indian Pond-

Heron  
R LC 

 Bubulcus  ibis (Linnaeus) Cattle Egret RM LC 
 Mesophoyx  intermedia 

(Wagler) 
Median Egret RM LC 

 Egretta  garzetta (Linnaeus) Little Egret R LC 
Threskiornithida
e 

Threskiornis  
melanocephalus (Latham) 

Oriental White 
Ibis 

R NT 

 Anas   poecilorhyncha (J.R. 
Forster) 

Spot-billed Duck RM LC 

Rallidae Amaurornis  phoenicurus 
(Pennant) 

White- breasted 
Waterhen 

R LC 

 Porphyrio  porphyrio 
(Linnaeus) 

Purple Moorhen R LC 

 Fulica  atra (Linnaeus) Common Coot RM LC 
 Hydrophasianus  chirurgus 

(Scopoli) 
Pheasant- tailed 
Jacana 

R LC 

Charadriidae Vanellus  indicus (Boddaert) Red-wattled 
Lapwing 

R LC 

 Vanellus  malabaricus 
(Boddaert) 

Yellow-wattled 
Labwing 

R LC 

 Tringa  stagnatilis 
(Bechstein) 

Marsh 
Sandpiper 

M LC 

Alcedinidae Ceryle  rudis (Linnaeus) Lesser Pied 
Kingfisher 

R LC 
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Family Scientific Name Common Name ResidentM
igratory 

IUCN 
Status 

 Alcedo  atthis (Linnaeus) Small Blue 
Kingfisher 

RM LC 

 Halcyon  smyrnensis 
(Linnaeus) 

White-breasted 
Kingfisher 

R LC 

Meropidae Merops  philippinus 
(Linnaeus) 

Blue-tailed Bee-
eater 

RM LC 

 Motacilla  maderaspatensis 
(Gmelin) 

Large Pied 
Wagtail 

R LC 

Columbidae Colmuba  livia (Gmelin) Blue Rock 
Pigeon 

R LC 

 Streptopelia  senegalensis 
(Linnaeus) 

Little Brown 
Dove 

R LC 

Psittacidae Psittacula krameri (Scopoli) Rose- ringed 
Parakeet 

R LC 

Corvidae Dendrocitta  vagabunda 
(Latham) 

Indian Treepie R LC 

Dicruridae Acridotheres  tristis 
(Linnaeus) 

Common Myna R LC 

Accipitridae Milvus  migrans (Boddaert) Black Kite R LC 
Pycnonotidae Pycnonotus  cafer 

(Linnaeus) 
Red-vented 
Bulbul 

R LC 

R- Residential; M- Migratory; R/M- Residential Migratory; LC- Least Concern and NT- Near 
Threatened 
 
Butterfly 

The common butterfly recorded in the study area is given in Table-5.33. 

Table-5.13: List of butterfly recorded in the study area  
S.No Scientific Name  Common Name  

1 Pachliopta aristolochiae  Common Rose 
2 Cepora nerissa  Common Gull 
3 Euploea core  Common Crow 
4 Pareronia valeria  Common Wanderer 
5 Eurema hecabe  Common Grass Yellow 
6 Delias eucharis  Common Jezebel 
7 Ariadne merione  Common Castor 
8 Castalius rosimon  Common Pierrot 
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Annexure 6:   Aquatic Ecology  
 
6.1 INTRODUCTION 
A team of research scholars and Marine biology experts from Centre of Advanced Study in 
Marine Biology, Annamlai University conducted this study in November 2015. Sampling 
locations covered a distance of 4 km from downstream to up stream. Water, sediments and 
plankton samples were collected from 8 surface and bottom stations. Physico- chemical 
parameters such as temperature, salinity, pH, dissolved oxygen and Nutrients were measured 
using standard methods. Further, the biological parameters such as phytoplankton, 
zooplankton, Macrobenthos, Meiobenthos, were also been investigated 
 

6.2 MATERIALS AND METHODS  

Water and Sediment Sampling  
Water samples were collected using Universal water (Nansen) sampler below the surface water 
and transferred to the pre-cleaned polypropylene and glass containers. Sediment samples were 
collected by using a Peterson Grab transferred to clean polythene bags and transported to the 
laboratory. The sediment samples were air-dried for sediment texture analysis and also heavy 
metal analysis. Separate set of sediment samples were sieved in the field iself for benthic faunal 
assemblage. 
 

Temperature, Salinity and pH:  
The physical parameters such as temperature, salinity and pH, were measured in-situ. The 
surface water temperature was measured with a mercury thermometer having ± 0.02°C 
accuracy and the pH of water was measured by a calibrated pH pen (pH ep-3 model). The 
seawater salinity was measured using the refractometer (Erma Company, Japan). 
 

Preservation and Laboratory Analysis:  
After collection, all samples were stored in ice box 4 °C and then brought to the laboratory. In 
the laboratory, water samples were filtered through Whatman GF/C filter paper and analyzed for 
organic matter and all other nutrients. Unfiltered samples were used for the estimation of total 
nitrogen and total phosphorus. All the analyses were carried out as per internationally used 
standard procedures described for samples of aquatic origin and are summarized below.  
 

Dissolved Oxygen (DO):  
The modified Winkler’s method described by Strickland and Parsons (1972) was followed by the 
estimation of dissolved oxygen fixed at the collection site. The values were expressed in mg/l.  
 

Nutrient analysis 
Water samples were taken from the sampling locations using polypropolene bottles transported 
to the lab by keeping them in a portable ice box. Concentrations of water nutrients viz. ammonia 
(NH4), silicate (SiO3), inorganic phosphate (Po4), nitrate (NO3), and nitrite (NO2) were 
determined by following the methods described by Strickland and Parsons (1972) . 
Benthic Community  
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For studying the benthic organisms, sediment samples were collected using a Petersen grab. 
The wet sediment samples were sieved with varying mesh sizes for segregating the organisms. 
According to size, benthic animals are divided into three groups. (i) macrobenthos (ii) 
meiobenthos and (iii) microbenthos (Mare, 1942). Macrobenthos are organisms which are 
retained in the sieve having mesh size between 0.5 and 1 mm. For Meiobenthos, the lowest 
size attributed is 63 μm and the upper limit depends upon the mesh size of the sieve used for 
separating Macrobenthos from Meiobenthos. The sieved organisms were stained with Rose 
Bengal and sorted to different groups. The number of organisms in each grab sample was 
expressed in number per meter square. 
 

6.3 STUDY AREA 
6.3.1 Pandavayar river 
Pandavayar river is one of the branch river of Vennar division and its start from the village of 
Vennavasal in Kodavasal Taluk of Thiruvarur district and flow through Nagapatinam district 
connect with Vellaiyar river in Madapuarm village then it reaches the Bay of Bengal. The total 
length of the river is about 36 km. Sampling stations are geo tagged and are provided in the 
Table-6.1 and the Stations are shown in Figure-6.1.   
 

Table-6.1: Geographical locations of sampling stations 
S. No. St. Code Latitude Longitude Location Details 

1. Station 1  10°39'26.0"N 79°45'54.7"E located 12 km away from shore line and 
near to the village of Madapuarm 

2. Station 2 10°40'13.33"N 79°44'11.59"E located 16.5 km away from shore line and 
near to the village of Erayankudi 

3. Station 3 10°41'56.59"N 79°42'39.58"E located 21.5 km away from shore line and 
near to the village of Manalur 

4. Station 4 10°43'02.5"N 79°39'40.6"E located 28.7 km away from shore line and 
near to the village of Kalyanasundarapuram 
in Mangudi 

5. Station 5 10°43'46.9"N  79°37'48.8"E located 25.8 km away from shore line at 
Manakudi village in Needamangalam 

6. Station 6 10°44'12.6"N 79°34'26.8"E located 32.5 km away from shore line at 
Vengaramberaiyur village 

7. Station 7 10°44'35.0"N 79°32'46.1"E located 36.6 km away from shore line at 
Melaradhanallur village 

8. Station 8 10°45'42.3"N 79°29'56.4"E located 43 km away from shore line at 
Vennavasal village 
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Figure-6.1: Map showing study area of Pandavayar River 

 
6.3.1.1 Water Quality Analysis 
The water quality parameters analysed in the Pandavar river both surface and subsurface water 
is given in Table-6.2 and 6.3 respectively. 
 

Table-6.2: Water quality parameter of Pandavayar river surface region 
S.No  Station  A.tem W.Tem pH DO 

(ml-1) 
Nitrate  
( µM-1) 

Nitrite  
( µM-1) 

NH3  
( µM-1) 

IP  
( µM-1) 

Silicate  
( µM-1) 

SSC 
(mg-1) 

1 PA 1S 29.8 29.2 7.74 4.9 5.92 3.07 3.34 8.67 69.79 4.40 
2 PA 2S 30 29.6 7.71 5.1 13.01 1.77 2.38 8.87 113.30 9.80 
3 PA 3S 30.2 28.8 7.92 5.3 8.34 0.76 0.46 7.34 100.26 1.80 
4 PA 4S 31.8 29.7 7.87 5 8.84 3.22 3.94 8.60 68.33 9.80 
5 PA 5S 32.4 31.5 7.89 5.5 4.24 0.58 0.99 1.59 74.24 3.20 
6 PA 6S 31.2 30.8 7.98 5.8 5.10 0.52 0.27 7.48 99.94 2.20 
7 PA 7S 30.2 29.6 7.95 6.1 8.95 1.25 1.55 3.57 124.25 9.50 
8 PA 8S 30.4 29.8 8.22 5.9 10.46 2.83 1.74 5.87 78.64 4.20 

 
Table-6.3: Water quality parameter of Pandavayar river bottom region 

S.no  Station  DO (ml-1) Nitrate  
( µM-1) 

Nitrite  
( µM-1) 

NH3 ( µM-1) IP  
( µM-1) 

Silicate  
( µM-1) 

SSC  
(mg-1) 

1 PA 1B 2.8 13.56 3.37 2.20 10.13 107.37 6.20 
2 PA 2B 3.1 13.94 4.50 3.67 10.34 79.83 9.80 
3 PA 3B 3 21.25 1.24 0.98 8.56 98.58 7.50 
4 PA 4B 2.9 23.50 3.35 3.99 11.25 97.56 10.25 
5 PA 5B 3.2 8.09 0.74 1.92 7.83 99.35 1.40 
6 PA 6B 3.1 9.58 1.36 0.59 9.55 101.25 9.40 
7 PA 7B 3.3 10.25 1.58 1.98 5.63 94.58 8.40 
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8 PA 8B 2.9 7.81 1.11 1.88 6.85 75.05 5.40 
 

 
Atmospheric temperature The atmospheric temperature ranged from 29. 8 to 32.4 oC, The 
minimum was recorded at station Pa1 and maximum at stations Pa 5. 

 

 
Figure-6.2: Distribution of Atmospheric temperature recorded in Pandavayar river 

 

Water temperature 
Temperature controls the rate of fundamental biochemical processes in river organisms. The 
present investigations of Pandavayar river temperature were varied between 28.8 °C and 31.5 
°C. The maximum values were recorded at station Pa 3S and minimum was observed at Pa 5S. 
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Figure-6.3: Distribution of Water temperature recorded in surface and bottom of 
Pandavayar river region 

pH  
The pH of water is controlled by the amount of bicarbonates, carbonates and dissolved carbon 
dioxide in water and majority of marine organisms prefer a pH range of 6.5 to 8.5 as pH 
changes beyond their level that would affect the animal physiology. pH values were ranged from 
7.71 to 8.22.  The Minimum was recorded in station Pa 2S and Maximum was recorded at 
station Pa 8S. These pH values were most favourable for aquatic creatures reported for coastal 
waters. 

 

Figure-6.4: Distribution of pH recorded in surface and bottom of Pandavayar river  
 

Dissolved Oxygen (mg/l)  
Dissolve oxygen is an important parameter in assessing water quality because of its influence 
on the organisms living within a body of water. The investigated DO values were varied between 
4.9 ml/l and 6.1 mg/l. The minimum value was recorded (4.9 ml/l) at station     Pa1S and the 
maximum (6.1 ml/l) dissolve oxygen was recorded at Pa 7S.  The bottom water dissolved 
oxygen range varied from 2.8 to 3.3 ml/l. The minimum was recorded in Pa 1B and Maximum 
was recorded in station Pa 7B. 
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Figure-6.5:Distribution of Dissolved oxygen recorded in surface and bottom of 
Pandavayar  river  

 

Nitrate  
Nitrate is a stable form of combined nitrogen in natural waters. The NO3 range in the river 
Pandavayar region varied between 5.10 and 13.01 µMol/l.  Minimum was recorded at station Pa 
6S and maximum was noted at Station Pa 2S. The Sub-surface water nitrate range varied from 
7.81 to 23.50 µMol/l. The minimum was recorded in Pa 8B and Maximum was recorded in 
station Pa 4B.  

 

Figure-6.6: Distribution of  Nitrate recorded in surface and bottom of Pandavayar river  
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Nitrite 
Nitrite is the intermediate product of oxidation of ammonia to nitrate. It is unstable under oxic 
conditions and generally occurs in low concentrations in surface waters. The average 
concentration of nitrite in the study region is graphically represented in the figure (fig.7). The 
nitrite values were ranged from 0.52  to 3.07 µMol/l. The minimum was recorded at Station Pa 
6S and maximum was recorded at Station Pa 1S. The Sub-surface water nitrite range varied 
from 0.74 to 4.50 µMol/l. The minimum was recorded at Pa 5B and Maximum was recorded at 
station Pa 2B. 

 

Figure-6.7: Distribution of Nitrite recorded in surface and bottom of Pandavayar river  
 

Ammonia 

The toxicity of ammonia is critically depends on pH and temperature, the un-ionized form is 
more toxic than the ionized form. As pH increase, NH4 + is converted to NH3 and toxicity 
increase. Higher temperatures also favor the more toxic form. The assessment of ammonia 
values were varied between 0.27 and 3.34 µMl/l. The minimum value was recorded at Pa  6S 
and maximum was recorded at Pa 1S The Sub-surface water ammonia range varied from 0.59 
to 3.99 µMol/l. The minimum was recorded at Pa 6B and Maximum was recorded at station Pa 
4B.  
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Figure-6.8: Distribution of Ammonia recorded in surface and bottom of Pandavar river  
 

Inorganic Phosphate  
The recorded Inorganic Phosphate values were ranged from 1.59  to 8.87 µMol/l. The minimum 
value was recorded at Pa 5S and maximum value was recorded at Pa 2S.The Sub-surface 
water inorganic phosphate range varied from 5.63 to 11.25 µMol/l.  Minimum was recorded at 
Pa 7B and Maximum was recorded at station Pa 4B.  
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Figure-6.9:Distribution of  Inorganic phosphate recorded in surface and bottom of 
Pandavayar river  

Silicate  
The range of silicate values ranged from  68.33  to 113.30  µMl/l.  Minimum was recorded at Pa 
4S and maximum was recorded at Pa 2S. The Sub-surface silicate range varied from 75.05  to 
107.37 µMol/l. The minimum was recorded at Pa 8B and Maximum was recorded at station Pa 
1B. 

 
Figure-6.10: Distribution of  Inorganic phosphate recorded in surface and bottom of 

Pandavayar river  
 

6.3.1.2 Soil Texture (%)  
The Pandavayar river region is equally speared soil features. The sand ranged from 32 to 99 % 
followed by silt which varied from 0.8 to 55 % and little amount of clay was found in the 
Pandavayar river drain region which is 0.2 to 13 %. The maximum level of sand was found in 
Station Pa 6 and silt was recorded in Pa 2, the maximum clay level was observed in Pa 2.  
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Figure-6.11: Sediment features recorded in the Pandavayar river region 

 

6.3.1.3 Hydrophytes 
Table-6.4:  List of hydrophytes were recorded in Pandavayar river 

S.no Scientific name  common name  
1 Eichhornia crassipes  Water hyacinth 
2 Commelina diffusa Burm.f.  Climbing Dayflower 
3 Eichhornia crassipes  Common water hyacinth 
4 Enicostemma axillare  Indian Whitehead 
5 Hydrilla verticillata  Indian starvine 
6 Neulmbo nucifera Gaertn.  Indian lotus 
7 Nymphoides cristata (Roxb.)  Crested Floating Heart 
8 Nymphoides hydrophylla  Banana Lilly, Big floating Heart 
9 Ottelia alismoides  Duck lettuce 

10 Paspalum repens  Water Paspalum 
11 Phragmites communis Trin.  Common reed 
12 Pistia stratiotes L  Water lettuce Shell flower 
13 Polygala arvensis Willd.  Field Milkwort 
14 Pontederia cordata L.  Pickerel weed 
15 Schoenoplectus tabernaemontani  Soft stem bulrush 
16 Sporobolus coromandelianus Small drop seed  

 

6.3.1.4 Fisheries 
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Table-6.5: List of fin fishes were recorded in Pandavayar river 

S.no Scientific name  common name  
1  Channa Striatus Striped Snakehead 
2  Mystus vittatus Striped Dwarf catfish 
3  Channa orientalis Asiatic snake head 
8 Mystus cavasius. Gangetic mystus  
9  Angullia bengalensis Vilangu 

10  Nematalosa nasus Pon Kendai 
11  Clupea.sp Netheli 
12 Mystus gulio Keluthi  

 
6.3.2 Vellaiyar River 
Vellaiyar River enters Nagapattinam district through thirukkuvalai taluk.Vellaiyar River it starts 
from athangudi village and crossed through kodiyalathur to Bay of Bengal. The total length of 
channels in this network is 59.1 km, of which 29.9 km is utilized for irrigation purposes and 28.2 
km for drainage. The location details are given in Table-6.6 and the stations are shown in 
Figure-6.12.   

Table-6.6: Geographical locations of sampling stations. 
S. No. St. Code Latitude Longitude Location Details 

1. Station 1  10°40'36.77"N 79°50'1.69"E located 2 km away from 
shore line inVelankanni 
village in Nagapattinam 
district 

2. Station 2 10°38'58.48"N 79°45'48.79"E located 11 km away from 
shore line inMadapuram 
village 
in Kilvelur,Nagapattinam 
district 

3 Station 3 10°38'31.5"N 79°43'06.3"E located 18 km away from 
shore line inThiruvasal 
village in Kilvelur 

4. Station 3 10°38'43.6"N 79°41'23.0"E located 22 km away from 
shore line inValivalam 
village 

5. Station 5 10°41'2.82"N  79°38'38.57"E located 29 km away from 
shore line inMaoor village 

6. Station 6 10°42'17.9"N 79°36'30.0"E located 33.6 km away from 
shore line inPullamangalam  
village 

7. Station 7 10°43'15.4"N 79°32'42.6"E located 42.5 km away from 
shore line inVelukkudi  
village 

8. Station 8 10°44'39.78"N 79°30'17.07"E located 50 km away from 
shore line inAthankudi 
village 
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Figure-6.12: Map showing the study area of Vellaiyar River 

 

6.3.2.1 Water Quality Analysis 
The water quality parameters analysed in the Vellaiyar River both surface and subsurface water 
is given in Table-6.7 and 6.8 respectively. 
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Table-6.7: Water quality parameter of Vellaiyar river surface water 

S.no  Station  A.tem W.Tem pH Salinity 
(‰) 

DO 
(ml-1) 

Nitrate  
( µM-1) 

Nitrite  
( µM-1) 

NH3  
( µM-1) 

IP  
( µM-1) 

Silicate  
( µM-1) 

SSC 
(mg-1) 

1 Vel1s 32 29.2 8.22 8 5.1 8.96 4.80 6.64 8.18 50.62 18.00 
2 Vel2s 29.2 28.6 7.54 7 4.9 13.47 3.57 4.95 8.80 78.57 1.00 
3 Vel3ss 30.2 29.8 7.61 0 5.3 10.37 1.52 5.73 8.87 73.21 10.00 
4 Vel4s 31.3 30.1 7.6 0 5.8 6.34 2.56 0.27 6.71 94.16 3.00 
5 Vel5s 30.8 29.4 7.75 0 6.1 11.53 1.99 5.91 8.94 69.02 7.80 
6 Vel6s 31.4 30.2 7.84 0 6.4 5.56 2.24 4.63 7.97 92.97 2.40 
7 Vel7s 32.3 30.9 7.74 0 5.6 8.98 2.29 4.20 8.75 67.57 3.15 
8 Vel8s 31.1 30 7.41 0 5.2 14.24 2.26 2.29 4.75 79.55 2.40 

 
Table-6.8: Water quality parameter of Velliyar river bottom water 

S.no  Station  DO (ml-1) Nitrate ( 
µM-1) 

Nitrite ( 
µM-1) 

NH3 ( µM-1) IP  
( µM-1) 

Silicate  
( µM-1) 

SSC  
(mg-1) 

1 Vel1b 3.8 12.81 3.32 14.94 9.78 54.52 13.60 
2 Vel2b 3.7 14.85 3.41 4.75 8.78 81.25 8.25 
3 Vel3b 3.6 8.43 1.77 4.77 8.25 74.60 10.00 
4 Vel4b 3.3 8.58 2.15 1.25 7.52 101.58 14.25 
5 Vel5b 3.5 11.94 3.07 6.00 9.15 95.17 4.80 
6 Vel6b 3.1 8.71 2.14 2.11 5.52 91.40 6.00 
7 Vel7b 2.9 9.98 1.89 3.10 4.25 70.25 5.58 
8 Vel8b 3.1 13.26 2.09 2.93 6.08 75.19 3.60 



188 Annexure 6 

 

Atmospheric temperature 

The atmospheric temperature ranged from 29 to 32.3 oC, the minimum was recorded at station 
V2 and maximum at stations V7 

 

 
Figure-6.13: Distribution of A. temperature recorded in  Vellaiyar river. 

Water temperature  
The present investigations of Vellaiyar river temperatures werevaried between 28.6 °C and 30.9 
°C.The maximum values were recorded at station Vel 7 and minimum was observed at station  
 

 
Figure-6.14: Distribution of water temperature recorded in surface and bottom of 

Vellaiyar river  
 

pH  
The pH of water is controlled by the amount of bicarbonates, carbonates and dissolved carbon 
dioxide in water and majority of marine organisms prefer a pH range of 6.5 to 8.5 as pH 
changesbeyond their level that would affect the animal physiology. pH values were ranged from 
7.41 to 8.22. The maximum was recorded at station Vel1 and minimum was recorded at station 
Vel 8. These pH values were most favourable for aquatic creatures reported for coastal waters.  
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Figure-6.15: Distribution of pH recorded in surface and bottom of Vellaiyar river  

 
Dissolved Oxygen (mg/l) 
Dissolve oxygen is an important parameter in assessing water quality because of its influence 
on the organisms living within a body of water. The investigated DO values were varied between 
4.9ml/l and 6.4 mg/l. The minimum value was recorded (4.9 ml/l) at station     Vel 2 and the 
maximum (6.4 ml/l) dissolve oxygen was recorded atVel 6. The bottom water dissolved oxygen 
range varied from 2.9 to 3.8 ml/l. the minimum was recorded at Vel 7 and Maximum was 
recorded at station Vel 1.  
 

 
Figure-6.16: Distribution of Dissolved oxygen recorded in surface and bottom of Vellaiyar 

river  
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Salinity 
Salinity was recorded in station 1 and 2 were 8 and 7 ppt respectively remaining stations were 
fresh water.  
 

 
Figure-6.17: Distribution of Salinity range recorded in Vellaiyar river region 

Nitrate  
Nitrate is a stable form of combined nitrogen in natural waters. The NO3 range in the  Vellaiyar 
river region varied between 5.56and14.24 µMol/l. Minimum was recorded at station Vel 6 and 
maximum was noted at Station Vel 8.The Sub-surface water nitrate range varied from 8.43 to 
14.85 µMol/l. The minimum was recorded at Vel 3 and Maximum was recorded at station Vel 2.  
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Figure-6.18: Distribution of nitrate recorded in surface and bottom of Vellaiyar river 

 
Nitrite 
 
Nitrite is the intermediate product of oxidation of ammonia to nitrate. It is unstable under oxic 
conditions and generally occurs in low concentrations in surface waters. The average 
concentration of nitrite in the study region is graphically represented in the figure (fig.7).The 
nitrite values were ranged from 1.52 to 4.80µMol/l. The minimum was recorded at Station Vel 3 
and maximum was recorded at Station Vel 1. The sub-surface water nitrite range varied from 
1.77 to 3.41 µMol/l. The minimum was recorded at Vel 3 and Maximum was recorded at station 
Vel 2.  
 

 
Figure-6.19: Distribution of Nitrite recorded in surface and bottom of Vellaiyar river  

 
Ammonia 
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The toxicity of ammonia is critically depends on pH and temperature, the un-ionized form is 
more toxic than the ionized form. As pH increase, NH4

+ is converted to NH3 and toxicity 
increase. Higher temperatures also favor the more toxic form. The assessment of ammonia 
values were varied between 0.27 and 6.64µMl/l. The minimum value was recorded at Vel 4 and 
maximum was recorded at Vel 1. The sub-surface water Ammonia range varied from 1.25 to 
14.94 µMol/l. The minimum was recorded at Vel 4 and Maximum was recorded at station Vel 1.  

 

 
Figure-6.20: Distribution of Ammonia recorded in surface and bottom of Vellaiyar river 

 
Inorganic Phosphate 

The recorded Inorganic phosphate values were ranged from 4.75 to 8.94 µMol/l. The minimum 
(4.75 µMol/l) value was recorded at Vel 8 and maximum (8.94 µMol/l) value was recorded atVel 
5.The sub-surface water Inorganic phosphate range varied from 4.25 to 9.78 µMol/l. The 
minimum was recorded at Vel 7 and Maximum was recorded at station Vel 1.  

 
Figure-6.21: Distribution of Inorganic phosphate recorded in surface and bottom of 

Vellaiyar river  
Silicate 
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The silicatevalues were ranged from 50.62 to 94.16µMl/l minimum was recorded atVel 1 and 
maximum was recorded atVel 4.The sub-surface water silicate range varied from 54.52 to 
101.58 µMol/l. The minimum was recorded at Vel 1 and Maximum was recorded at station Vel 
4.  

 
Figure-6.22: Distribution of Inorganic phosphate recorded in surface and bottom of 

Vellaiyar river  
6.3.2.2 Soil Texture (%) 
The Vellaiyar river region sandy and silty in nature. The sand ranged from 46 to 97 % followed 
by silt which varied from 2.3 to 50 % and little amount of clay was found in the Vellaiyar river 
region which is 0.5 to 12 %. The maximum level of sand was found in Station Vel 6 and silt was 
recorded in Vel 1, the maximum clay level was observed in Vel 7. The details are given in 
Table-6.9. 

Table-6.9: Soil Texture of Vellaiyar River 

Station code Sand  Silt Clay 
Vel1 46 50 4 
Vel2 61 32 7 
Vel3 87 12 1 
Vel4 83 16 1 
Vel5 43 35 22 
Vel6 65 33 2 
Vel7 94 5 1 
Vel8 92 6.5 1.5 
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Figure-6.23: Distribution of soil features recorded in Vellaiyar river  

 
6.3.2.3 Benthos 
In the present study a total of 56 species were recorded in the Vellaiyar river. The maximum 
density (447 organisms/m3) was observed in station Vel1 and minimum (160 organisms/m3) was 
at station Vel3 and Vel5 (Figure- 6.24). The details are given in Table-6.10. 
 

 
Figure-6.24: Distribution of benthos recorded in river Vellaiyar river 

 



Annexure 6 195 

 

  

Table-6.10: Benthos Species present in the Vellaiyar River 
S. No. BENTHOS organisms/m3 
 Name of the species Vel 1 Vel 2 Vel 3 Vel 4 Vel 5 Vel 6 Vel 7 Vel 8 
 Polychaetes         
1 Ancistrosyllis parva 12 7 0 0 0 0 0 0 
2 Ceratonereis sp. 15 16 1 2 4 0 0 0 
3 Dendronereris aestuarina  21 2 3 4 1 1 0 0 
4 Euchone rosea 9 2 4 1 0 1 0 1 
5 Neanthes sp 3 1 0 1 3 1 0 1 
6 Notocirrus australis 3 1 0 0 0 0 0 0 
7 Manayunkia sp. 5 3 2 0 0 0 0 1 
8 Nereis capensis 6 1 0 1 0 1 0 0 
9 Nereis sp. 3 1 1 0 0 0 0 1 
10 Perinereis sp. 2 1 2 0 0 0 0 2 
11 Prionospio pinnata 6 3 1 0 1 0 0 4 
12 Prionospio sp. 14 4 4 0 0 1 1 2 
13 Scoloplos armiger 6 3 2 1 0 0 0 1 
14 Sphaerosyllis sp. 0 1 0 1 1 0 0 1 
 Bivalves         
1 Anadara granosa 16 3 2 0 0 0 0 0 
2 Anadara rhombea 12 4 1 0 0 0 0 0 
3 Crassostrea madrasensis 17 5 0 0 0 0 0 0 
4 Meretrix casta 22 7 3 0 0 0 0 0 
5 Meretrix meretrix 17 0 0 0 0 0 0 0 
6 Meretrix veliger 18 1 2 0 0 0 0 0 
7 Modiolus metcalfei 24 2 0 0 0 0 0 0 
8 Mya arenaria 0 0 0 10 12 16 15 18 
9 Perna viridis 15 1 3 0 0 0 0 0 
10 Placenta placenta 19 1 0 0 0 0 0 0 
11 Saccostrea cucullata 0 0 0 0 0 0 0 0 
12 Scrobicularia plana 0 0 0 8 10 13 15 0 
13 Margaritifera margaritifera ** ** 7 10 11 16 17 21 
 Gastropod         
1 Babylonia spirata 5 4 0 0 0 0 0 0 
2 Bithynia sp. 0 0 5 7 10 12 10 11 
3 Bellmya sp. 0 0 0 6 8 6 10 10 
4 Cerithedia cingulata 25 19 12 10 0 0 0 0 
5 Nassarius sp. 0 0 1 11 10 12 10 8 
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S. No. BENTHOS organisms/m3 
 Name of the species Vel 1 Vel 2 Vel 3 Vel 4 Vel 5 Vel 6 Vel 7 Vel 8 
6 Naticina sp 0 0 0 0 4 3 5 2 
7 Odostomia sp 0 0 3 0 1 1 2 0 
8 Pomacea bridgesi 0 6 0 9 11 18 14 0 
9 Turritella sp 3 2 0 0 0 0 0 0 
10 Umboniom vestiarium 9 10 2 0 0 0 0 0 
11 Umboniom sp 12 10 2 0 0 0 0 0 
12  Pomacea canaliculata 0 0 0 9 12 15 14 19 
 Amphipods          
1 Amphipoda  sp. 5 4 2 0 1 0 0 0 
2 Ampithoe sp. 4 6 3 1 3 0 1 0 
3 Gammarus locusta 6 8 1 2 0 0 1 0 
4 Gitanopsis bisponosa 7 5 4 3 2 1 0 0 
5 Phromina sp. 5 7 2 2 0 0 1 0 
6 Metopoides sp. 8 3 4 3 2 0 0 0 
7 Perioculodes sp. 9 5 3 2 0 1 0 0 
 Isopods         
1 Anthura gracilis 11 9 5 3 2 0 0 0 
 Crustacea larvae         
1 Penaeus indicus 17 14 10 9 0 0 0 0 
2 Penaeus sp. 18 15 11 5 1 0 0 0 
 Others          
1 Lumbricus terrestris 0 0 0 3 7 11 14 17 
2 Chirononus sp1. 0 0 0 1 11 13 8 12 
3 Chirononus sp2. 0 0 3 2 1 12 16 10 
4 Limnodrius hoffmeisteri  0 0 0 0 11 14 16 19 
5 Limnodrius sp1. 0 2 0 1 12 13 14 19 
6 Limnodrius sp2. 0 3 11 12 8 5 15 17 
7 Tubificoides sp1. 11 14 12 9 0 0 0 0 
8 Tubificoides sp2. 12 16 15 13 0 0 0 0 
9 Tubificoides sp3. 15 13 11 0 0 0 0 0 
 Total  447 245 160 162 160 187 199 197 
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6.3.2.4 Hydrophytes 
Table-6.11: List of hydrophytes were recorded in Vellaiyar river  

S.no Scientific name  common name  
1 Eichhornia crassipes  Water hyacinth 
2 Commelina diffusa Burm.f.  Climbing Dayflower 
3 Eichhornia crassipes  Common water hyacinth 
4 Enicostemma axillare  Indian Whitehead 
5 Hydrilla verticillata  Indian starvine 
6 Ipomoea aquatic L.  Water spinach 
7 Lemna minor L  Common Duck weed 
8 Ludwigia adscendens Water primrose  
9 Nasturtium indicum  Orange flower 

10 Neulmbo nucifera Gaertn.  Indian lotus 
11 Nymphoides cristata (Roxb.)  Crested Floating Heart 
12 Nymphoides hydrophylla  Banana Lilly, Big floating Heart 
13 Ottelia alismoides  Duck lettuce 
14 Paspalum repens  Water Paspalum 
15 Phragmites communis Trin.  Common reed 
16 Pistia stratiotes L  Water lettuce Shell flower 
17 Polygala arvensis Willd.  Field Milkwort 
18 Pontederia cordata L.  Pickerel weed 
19 Schoenoplectus tabernaemontani  Soft stem bulrush 
20 Sporobolus coromandelianus Small drop seed  

 
6.3.2.5 Fin Fishes 
Table-6.12: List of fin fishes were recorded in  Vellaiyar river 

S.no Scientific name  common name  
1  Channa Striatus Striped Snakehead 
2  Mystus vittatus Striped Dwarf catfish 
3  Channa orientalis Asiatic snake head 
4 Anguilla - bicolor, Indian Shortfin eel  
5 Hypophthalmichthys molitrix Silver carp  
6  Macrognathus pancalus Striped spiny eel 
7  Glossogobius giuris Sleepy goby 
8 Mystus cavasius. Gangetic mystus  
9  Angullia bengalensis Vilangu 

10  Nematalosa nasus Pon Kendai 
11  Clupea.sp Netheli 
12 Mystus gulio Keluthi  
13  Lisa parsia Madavai 

 
6.3.3 Harichandara river 
Harichandara river start near to the village of Karupattimoolai  in Tiruvarur district and connect 
with Bay of Bengal near to the village of Vettaikaraniruppu under the Vedaranyam taluk of the 
Nagapattinam district. The total \ length of the river is about 44 km. It support the Thalainayar 
mangrove reserve forest.  
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Table-6.13: Geographical locations of sampling stations. 

S. No. St. Code Latitude Longitude Details of Location 
1. Station 1  10°33'27.5"N 79°51'01.7"E 1 km away from shore line and 

near to the village of 
Vettaikaraniruppu 

2. Station 2 10°33'06.9"N 79°48'55.2"E located 4.9 km away from the 
shore line and near to the village 
of Kovilpathu 

3. Station 3 10°33'52.6"N 79°46'22.0"E located 9.9 km away from the 
shore line and near to the village 
of Thalainayar 

4. Station 4 10°35'11.2"N 79°44'09.2"E located 15 km away from the 
shore line and near to the village 
of Manakkudi 

5. Station 5 10°35'31.1"N 79°41'21.6"E located 20 km away from the 
shore line and near to the village 
of Nathapalam 

6. Station 6 10°36'57.9"N 79°37'29.6"E located 28 km away from the 
shore line and near to the village 
of Alivalam 

7. Station 7 10°38'46.6"N 79°34'38.1"E located 34.7 km away from the 
shore line and near to the village 
of Irulneeki   

8. Station 8 10°39'44.0"N 79°32'13.7"E located 39.5 km away from the 
shore line and near to the village 
of Karupattimoolai 

 

 
Figure-6.25: Map showing study area of Harichandara River 

6.3.3.1 Water Quality 
The water quality parameters analysed in the Harichandara river both surface and subsurface 
water is given in Table-6.13 and 6.14 respectively. 
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Table-6.13: Water quality parameter of Harichandra river surface water 

S.no Station A.tem W.Tem pH DO (ml-1) Nitrate 
( µM-1) 

Nitrite 
( µM-1) 

NH3 
( µM-1) 

IP 
( µM-1) 

Silicate 
( µM-1) 

1 Har 1S 30.5 28.9 7.85 5.5 1.59 0.86 2.11 3.21 63.65 
2 Har 2S 30.4 29.5 7.77 5.8 7.39 3.74 1.56 4.96 77.15 
3 Har 3S 30.1 29.3 7.34 4.5 4.47 0.02 0.37 1.89 76.76 
4 Har 4S 30.3 29.6 7.43 5.2 5.87 0.89 1.87 3.65 72.46 
5 Har 5S 29.3 29 7.45 5.8 8.70 3.69 3.02 5.24 75.99 
6 Har 6S 29.9 29.3 7.31 4.4 7.64 2.75 2.96 4.31 76.43 
7 Har 7S 30.4 29.7 7.48 5.9 4.87 2.12 1.82 5.97 70.49 
8 Har 8S 31.7 31.2 7.50 6.2 8.53 4.94 3.44 6.01 79.24 
 

Table-6.14: Water quality parameter of Harichandra river bottom water 

S.no Station DO (ml-1) Nitrate 
( µM-1) 

Nitrite 
( µM-1) 

NH3 ( µM-1) IP 
( µM-1) 

Silicate 
( µM-1) 

1 Har 1B 3.3 4.18 1.38 2.11 3.56 62.09 
2 Har 2B 3.9 8.37 3.32 1.56 5.87 75.93 
3 Har 3B 3.4 4.59 4.50 0.37 6.22 78.54 
4 Har 4B 3.6 3.97 1.12 1.87 3.94 79.05 
5 Har 5B 3.3 8.25 3.76 3.02 4.75 75.44 
6 Har 6B 3.1 7.82 3.15 2.96 4.23 77.98 
7 Har 7B 3.6 5.87 3.34 1.82 5.41 76.93 
8 Har 8B 3.7 8.93 5.68 3.44 6.01 78.92 
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Atmospheric temperature  The atmospheric temperature ranged from 29. 3 to 31.7 oC, the 
minimum was recorded at station Har 5 and maximum at stations Har 8. 
 

 
Figure-6.26: Distribution of Atmospheric temperature recorded in Harichandra 

river 
Water temperature 
Temperature controls the rate of fundamental biochemical processes in river organisms. The 
present investigations of Harichandra river temperature were varied between 28.9 °C and 31.2 
°C. The minimum values were recorded at station Har 1S and maximum was observed at Har 
8S. The sub-surface water temperature range varied from 28.7 to 30.0 ml/l. the minimum was 
recorded at Har 1B and Maximum was recorded at station Har 8B. 
 

 
Figure-6.27: Distribution of water temperature recorded in surface and bottom of 

Harichandra river 
pH 
The pH of water is controlled by the amount of bicarbonates, carbonates and dissolved carbon 
dioxide in water and majority of marine organisms prefer a pH range of 6.5 to 8.5 as pH 
changes beyond their level that would affect the animal physiology. pH values ranged from 7.31 
to 7.85 the Minimum was recorded at station Har 6S and Maximum was recorded at station Har 
1S. These pH values were most favorable for aquatic creatures reported for coastal waters. The 
sub-surface pH range varied from 7.36 to 7.90 the minimum was recorded at Har 5B and 
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Maximum was recorded at station Har 1B. 

 
Figure-6.28: Distribution of pH recorded in surface and bottom of Harichandra river  
Dissolved Oxygen (mg/l) 
Dissolve oxygen is an important parameter in assessing water quality because of its influence 
on the organisms living within a body of water. The investigated DO values were varied between 
4.5 ml/l and 6.2 mg/l. The minimum value was recorded (4.5 ml/l) at station     Har 3S and the 
maximum (6.2 ml/l) dissolve oxygen was recorded  at Har 8S.   The bottom water dissolved 
oxygen range varied from 3.1 to 3.9 ml/l. the minimum was recorded at Har6B and Maximum 
was recorded at station Har 8B.  

 
Figure-6.29: Distribution of Dissolved oxygen recorded in surface and bottom of 

Harichandra river 
 
Salinity 
Salinity values ranged between 5 and 9 ppt. Minimum was observed at st Har3 and maximum 
was at Har1. Remaining stations were fresh water 
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Figure-6.30: Distribution of Salinity of Harichandra river 

 
Nitrate  
Nitrate is a stable form of combined nitrogen in natural waters. The NO3 range in the river 
Harichandra river region varied between 1.59 and 8.53 µMol/l.  Minimum was recorded at 
station Har 1S and maximum was noted at Station Har 8S.  The Sub-surface nitrate range 
varied from 3.97 to 8.93 µMol/l. The minimum was recorded at Har 4B and Maximum was 
recorded in station Har 8B.  
 

 
Figure-6.31: Distribution of Nitrate recorded in surface and bottom of Harichandra River 

 
Nitrite  
Nitrite is the intermediate product of oxidation of ammonia to nitrate. It is unstable under oxic 
conditions and generally occurs in low concentrations in surface waters. The average 
concentration of nitrite in the study region is graphically represented in the figure (fig.7). The 
nitrite values were ranged from 0.02 to 4.94 µMol/l. The minimum was recorded at Station Har 
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3S and maximum was recorded at Station Har 8S.  The sub-surface nitrite range varied from 
1.12 to 5.68 µMol/l. The minimum was recorded at Har 4B and Maximum was recorded at 
station Har 8B. 
 

 
Figure-6.32: Distribution of Nitrite recorded in surface and bottom of Harichandra river 

Ammonia  
The toxicity of ammonia is critically depends on pH and temperature, the un-ionized form is 
more toxic than the ionized form. As pH increase, NH4 + is converted to NH3 and toxicity 
increase. Higher temperatures also favor the more toxic form. The assessment of ammonia 
values were varied between 0.37 and 3.34 µMl/l. The minimum value was recorded at Har 3S 
and maximum was recorded at Har 8S. The sub-surface Ammonia range varied from 0.69 to 
3.44 µMol/l. The minimum was recorded at Har 2B and Maximum was recorded at station Har 
1B. 

 
Figure-6.33: Distribution of Ammonia recorded in surface and bottom of Harichandra 

river 
Inorganic Phosphate  
The inorganic phosphate values were recorded in the range of 1.89 to 6.01 µMol/l. The 
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minimum value was recorded at Har 3S and maximum value was recorded at Har 8S.The Sub-
surface Inorganic phosphate range varied from 3.56 to 6.01 µMol/l.  Minimum was recorded at 
Har 1B and Maximum was recorded at station Har 8B.  
 

 
Figure-6.34: Distribution of Inorganic phosphate recorded in surface and bottom of 

Harichandra  river 
Silicate  
The silicate values were ranged from   63.65  to 79.24  µMl/l minimum was recorded at Har 1S 
and maximum was recorded at Har 8S. The sub-surface silicate range varied from 62.09 to 
79.05 µMol/l. The minimum was recorded at Har 1B and Maximum was recorded at station Har 
4B. 
 

 
Figure-6.35: Distribution of silicate recorded in surface and bottom of Harichandra river 

 
6.3.3.2 Soil Texture (%)  
The Harichandra river region is equally speared soil features. The sand ranged from 40 to 96 % 
followed by silt which varied from 3 to 43 % and little amount of clay was found in the 
Harichandra river drain region which is 1 to 26 %. The maximum level of sand was found in 
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Station Har 7 and Har 8, silt was recorded in Har 6, the maximum clay level was observed in 
Har 5. The details are given in Table-6.9. 
 

Table-6.15: Soil Texture o Harichandara River 

Station Sand  Silt Clay 
Har 1  70 23 7 
Har 2  75 20 5 
Har 3  76 22 2 
Har 4  83 15 2 
Har 5  40 34 26 
Har 6  51 43 6 
Har 7  96 3 1 
Har 8  96 2.5 1.5 

 

 
Figure-6.36: Distribution of soil texture recorded in river Harichandra region 

 
6.3.3.3 Hydrophytes 

Table-6.16: List of hydrophytes were recorded in Harichandra river 
S.no Scientific name  common name  
1 Eichhornia crassipes  Water hyacinth 
2 Commelina diffusa Burm.f.  Climbing Dayflower 
3 Eichhornia crassipes  Common water hyacinth 
4 Enicostemma axillare  Indian Whitehead 
5 Hydrilla verticillata  Indian starvine 
6 Ipomoea aquatic L.  Water spinach 
7 Lemna minor L  Common Duck weed 
8 Ludwigia adscendens Water primrose  
9 Nasturtium indicum  Orange flower 
10 Neulmbo nucifera Gaertn.  Indian lotus 
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S.no Scientific name  common name  
11 Nymphoides cristata (Roxb.)  Crested Floating Heart 
12 Nymphoides hydrophylla  Banana Lilly, Big floating Heart 
13 Phragmites communis Trin.  Common reed 
14 Pistia stratiotes L  Water lettuce Shell flower 
15 Polygala arvensis Willd.  Field Milkwort 
16 Pontederia cordata L.  Pickerel weed 
17 Schoenoplectus tabernaemontani  Soft stem bulrush 
18 Sporobolus coromandelianus Small drop seed  

 
6.3.3.4 Fin Fishes 

Table-6.17: List of fin fishes were recorded in Harichandra river  river 
S.no Scientific name  common name  
1  Channa Striatus Striped Snakehead 
2  Mystus vittatus Striped Dwarf catfish 
3  Channa orientalis Asiatic snake head 
4 Anguilla - bicolor, Indian Shortfin eel  
5  Glossogobius giuris Sleepy goby 
6 Mystus cavasius. Gangetic mystus  
7  Angullia bengalensis Vilangu 
8  Nematalosa nasus Pon Kendai 
9  Clupea.sp Netheli 
10 Mystus gulio Keluthi  
11  Lisa parsia Madavai 
 

6.3.3.5 Mangroves 
Table-6.18: List of mangrove species recorded in Harichandra river 

S.no Scientific name  
1 Avicennia marina 
2 Rhizophora apiculata 

 

6.3.4 Adapar River 
 
Adappar river start in the village of Kattur and connect with Bay of Bengal in Naluvedapathy 
under the Vedaranyam taluk of the Nagapattinam district. The total length of the river is about 
43 km. Sampling stations are geo tagged and are provided in the Table-6.19 and shown in 
Figure-6.37.   
 

Table-6.19: Geographical locations of sampling stations. 
S. No. St. Code Latitude Longitude Location Details 

1. Station 1  10°29'39.9"N 79°51'33.3"E Located at the mouth of Addapar river 0 km 
from the sea, village locate near to the 
station is Naluvedapathy. 

2. Station 2 10°29'35.2"N 79°49'29.7"E Located near to the village of Kallimedu and 
4.2 km away from the shore line. 

3. Station 3 10°29'55.2"N 79°46'12.0"E Located near to the village of Avarikkadu 
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and 10.9 km away from the shore line. 
4. Station 4 10°30'27.44"N 79°41'25.69"E Located near to the village of Umbalachery 

and about 19.5 km away from the shore 
line. 

5. Station 5 10°33'12.1"N 79°38'25.2"E Located near to the village of 
Devambalpuram and about 29 km away 
from the shore line. 

6. Station 6 10°36'11.63"N 79°37'41.65"E Located near to the village of 
Devambalpuram and about 35.5 km away 
from the shore line. 

7. Station 7 10°36'19.7"N 79°35'21.7"E Located near to the village of 
Chettiyamoolai and about 40 km away from 
the shore line. 

8. Station 8 10°36'35.12"N 79°33'48.2"E Located near to the village of Kottur and 
about 43 km away from the shore line. 
 

 

 

 
Figure-6.37: Map showing study area  

6.3.4.1 Water Sample analysis 
The results of water analysis in Adappar River is given inTable-6.20 and 6.21. 

Table-6.20: Water quality parameter of Adappar River (surface water) 
S.no  Station  A.tem W.Tem pH DO (ml-1) Nitrate  

( µM-1) 
Nitrite  
( µM-1) 

NH3  
( µM-1) 

IP  
( µM-1) 

Silicate  
( µM-1) 

1 Ad 1S 29.1 28.5 7.56 5.4 5.15 0.54 2.61 3.42 47.97 

2 Ad 2S 29.5 28.6 7.75 5.6 1.47 0.17 2.15 3.07 43.12 
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3 Ad 3S 29.3 28.7 7.81 5.1 2.80 1.23 2.06 4.96 66.06 

4 Ad 4S 30.3 29.2 7.73 4.9 3.50 3.54 1.76 4.98 54.38 

5 Ad 5S 29.9 29.1 7.48 4.8 6.70 4.32 3.54 5.21 62.82 

6 Ad 6S 30.8 29.2 7.50 5 4.47 2.26 1.79 4.75 73.14 

7 Ad 7S 31.3 29.5 7.46 5.1 6.01 1.13 3.26 3.21 69.44 

8 Ad 8S 31.5 29.8 7.42 5.7 12.10 7.43 4.67 6.78 99.42 

 

Table-6.21: Water quality parameter of Adappar River (bottom water) 
S.no  Station  W.Tem pH DO  

(ml-1) 
Nitrate  
( µM-1) 

Nitrite  
( µM-1) 

NH3  
( µM-1) 

IP  
( µM-1) 

Silicate  
( µM-1) 

1 Ad 1B 28.1 7.68 4.1 2.26 0.61 2.98 3.49 46.12 

2 Ad 2B 28.2 7.77 4 0.68 0.20 4.54 2.87 43.44 

3 Ad 3B 28.2 7.83 3.8 4.45 1.35 1.47 5.45 66.72 

4 Ad 4B 28.8 7.76 4.1 7.30 2.87 2.45 6.01 73.98 

5 Ad 5B 28.7 7.53 3.9 8.32 3.67 5.61 5.39 77.54 

6 Ad 6B 28.5 7.42 4.4 5.81 1.89 1.51 6.15 73.59 

7 Ad 7B 29.1 7.28 4 3.26 2.34 10.13 4.26 69.48 

8 Ad 8B 29.2 7.41 4.5 17.32 5.95 4.81 7.90 100.12 

 

Atmospheric temperature 
The atmospheric temperature ranged from 29. 1 to 31.5 oC, the minimum was recorded at 
station Ad 1 and maximum at stations Ad 8. 

 
Figure-6.38: Distribution of A. temperature recorded in Adappar River 

Water temperature 
Temperature controls the rate of fundamental biochemical processes in river organisms. The 
present investigations of Adappar river temperatures varied between 28.5 °C and 29.8 °C. The 
minimum values were recorded at station Ad 1S and maximum was observed at Ad 8S. The 



Annexure 6 209 

 

  

sub-surface water temperature range varied from 28.1 to 28.7 °C. The minimum was recorded 
in Ad 1B and Maximum was recorded in station Ad 8B. 
 

 
Figure-6.39: Distribution of water temperature recorded in surface and bottom of 

Adappar River  
 

pH 

The pH of water is controlled by the amount of bicarbonates, carbonates and dissolved carbon 
dioxide in water and majority of marine organisms prefer a pH range of 6.5 to 8.5 as pH 
changes beyond their level that would affect the animal physiology.  pH values ranged from 7.42 
to 7.81  the Minimum was recorded in station Ad 8S and Maximum was recorded at station Ad 
3S. These pH values were most favorable for aquatic creatures reported for coastal waters. The 
sub-surface water pH range varied from 7.41 to 7.83 the minimum was recorded in Ad 7 B and 
Maximum was recorded in station Ad 3B. 

 
Figure-6.40: Distribution of pH recorded in surface and bottom of Adappar River  

Dissolved Oxygen (mg/l) 
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Dissolve oxygen is an important parameter in assessing water quality because of its influence 
on the organisms living within a body of water. The investigated DO values were varied between 
4.8 ml/l and 5.7 mg/l. The minimum value was recorded (4.8 ml/l) at station     Ad 5 and the 
maximum (5.7 ml/l) was recorded in at Ad 8.    The bottom dissolved oxygen range varied from 
3.8 to 4.5 ml/l. the minimum was recorded in Ad 3 and Maximum was recorded in station Ad 8.    

 
Figure-6.41: Distribution of DO recorded in surface and bottom of Adappar River  

Nitrate 
 
Nitrate is a stable form of combined nitrogen in natural waters. The NO3 range in the river 
Adappar river region varied between 1.47 and 12.10 µMol/l.  Minimum was recorded at station 
Ad 2S and maximum was noted at Station Ad 8S.  The sub-surface nitrate range varied from 
0.68 to 17.32 µMol/l. The minimum was recorded in Ad 2B and Maximum was recorded in 
station Ad 8B.  

 

Figure-6.42: Distribution of Nitrate recorded in surface and bottom of Adappar River  
Nitrite 
Nitrite is the intermediate product of oxidation of ammonia to nitrate. It is unstable under oxic 
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conditions and generally occurs in low concentrations in surface waters. The average 
concentration of nitrite in the study region is graphically represented in the figure (fig.7). The 
nitrite values were ranged from 0.17 to 5.43 µMol/l. The minimum was recorded at Station Ad 
2S and maximum was recorded at Station Ad 8S.  The sub-surface water nitrite range varied 
from 0.20 to 5.95 µMol/l. The minimum was recorded at Ad 2B and Maximum was recorded at 
station Ad 8B. 

 
Figure-6.43: Distribution of Nitrite recorded in surface and bottom of Adappar river 

 
Ammonia 
The toxicity of ammonia is critically depends on pH and temperature, the un-ionized form is 
more toxic than the ionized form. As pH increase, NH4 + is converted to NH3 and toxicity 
increase. Higher temperatures also favor the more toxic form. The assessment of ammonia 
values were varied between 1.76 and 4.67 µMl/l. The minimum value was recorded at Ad 4S 
and maximum was recorded at Ad 8S.  The sub-surface Ammonia range varied from 1.47 to 
10.13 µMol/l. The minimum was recorded at Ad 3B and Maximum was recorded at station Ad 
7B.  
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Figure-6.44: Distribution of Ammonia recorded in surface and bottom of Adappar river 
Inorganic Phosphate 
The recorded Inorganic phosphate values were ranged between 3.07  and 6.78 µMol/l. The 
minimum value was recorded at Ad 2S and maximum value was recorded at Ad 8S. The sub-
surface Inorganic phosphate range varied from 2.87 to 7.90 µMol/l.  Minimum value was 
recorded at Ad 2B and Maximum was recorded at station Ad 8B.  
 

 
Figure-6.45: Distribution of Inorganic phosphate recorded in surface and bottom of 

Adappar river  

Silicate 
The silicate values were ranged from 43.12 to 99.42 µMl/l.  Minimum was recorded at Ad 2S 
and maximum was recorded at Ad 8S.  The sub-surface silicate value ranged from 43.44 to 
100.12 µMol/l. The minimum was recorded at Ad 2B and Maximum was recorded at station Ad 
8B. 

 
Figure-6.46: Distribution of silicate recorded in surface and bottom of Adappar river  

6.3.4.2 Soil Texture 
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The sand ranged varied from 45 to 85 % followed by silt which varied from 13 to 35 % and clay 
range varied from 2 to 30 %. The maximum level of sand was found in Station Ad 6 and silt was 
recorded in Ad 2, the maximum clay level was observed in Ad 7. 
The soil texture at Adappar River at various sampling location is given in Table-6.22. 

Table-6.22: Results showing soil texture 

Station Sand silt clay 
Ad 1 52 30 18 
Ad 2 53 35 12 
Ad 3 61 22 17 
Ad 4 81 15 4 
Ad 5 79 18 3 
Ad 6 85 13 2 
Ad 7 45 25 30 
Ad 8 60 28 12 

 
Figure-6.47: Distribution of soil feature recorded in Adappar river region 

 
6.3.4.3 Hydrophytes 

Table-6.23: List of hydrophytes were recorded in Adappar river  
S.no Scientific name  common name  

1 Commelina diffusa Burm.f.  Climbing Dayflower 
2 Eichhornia crassipes  Common water hyacinth 
3 Hydrilla verticillata  Indian starvine 
4 Ipomoea aquatic L.  Water spinach 
5 Lemna minor L  Common Duck weed 
6 Neulmbo nucifera Gaertn.  Indian lotus 
7 Nymphoides cristata (Roxb.)  Crested Floating Heart 
8 Nymphoides hydrophylla  Banana Lilly, Big floating Heart 
9 Ottelia alismoides  Duck lettuce 

10 Paspalum repens  Water Paspalum 
11 Phragmites communis Trin.  Common reed 
12 Pistia stratiotes L  Water lettuce Shell flower 
13 Polygala arvensis Willd.  Field Milkwort 
14 Pontederia cordata L.  Pickerel weed 
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6.3.4.4 Fin Fishes 
Table-6.24. List of fin fishes were recorded in Adappar River 

S.no Scientific name  Common name  
1  Channa Striatus Striped Snakehead 
2  Mystus vittatus Striped Dwarf catfish 
3  Channa orientalis Asiatic snake head 
4  Glossogobius giuris Sleepy goby 
5 Mystus cavasius. Gangetic mystus  
6  Nematalosa nasus Pon Kendai 
7  Clupea.sp Netheli 
8 Mystus gulio Keluthi  

 
6.3.5 Valavanar drain 
Valavanar drain start from Thiruthuraipoondi in Thiruthuraipoondi Taluk, Tiruvarur district and 
flow towards south and reached Bay of Bengal in Karpaganatharkulam in Muthupettai Taluk in 
Thiruvarur District. The total length of the river about 21 km. The details of sampling locations 
are given in Table-6.25 and shown in Figure-6.48. 

Table-6.25: Geographical locations of sampling stations 
S. No. St. Code Latitude Longitude Location Details 

1. Station 1  10°22'48.0"N 79°38'02.4"E located at the mouth of Valavanar 
river 0 km away from shore line 
and near to the village of 
Karpaganatharkulam 

2. Station 2 10°23'44.44"N 79°37'41.13"E located 2.4 km away from shore 
line and near to the village of 
Karpaganatharkulam 

3. Station 3 10°24'39.27"N 79°37'54.31"E located 4.2 km away from shore 
line and near to the village of 
Karpaganatharkulam 

4. Station 4 10°25'40.7"N 79°37'51.6"E located 6.2 km away from shore 
line at Vilangadu village 

5. Station 5 10°27'28.9"N 79°39'32.9"E located 11.6 km away from shore 
line and near to the village of 
Melamarathur 

6. Station 6 10°28'27.07"N 79°39'23.05"E located 13.6 km away from shore 
line and near to the village of 
Pichankottagam 

7. Station 7 10°29'22.3"N 79°38'58.6"E located 15.6 km away from shore 
line at Pondi village 

8. Station 8 10°31'26.7"N 79°38'40.8"E located 19.6 km away from shore 
line at Thiruthuraipoondi 
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Figure-6.48: Map showing study area of Valavanar drain 

 

6.3.5.1 Water Sample analysis 
The results of water analysis in Valavanar drain is given inTable-6.25 and 6.26. 
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Table-6.25: Water quality parameter of Valavanar River surface water 

S.no  Station  A.tem W.Tem pH 
Salinity 

(‰) 
DO 

(ml-1) 
Nitrate  
( µM-1) 

Nitrite  
( µM-1) 

NH3  
( µM-1) 

IP  
( µM-1) 

Silicate  
( µM-1) 

1 Val 1S 30.2 29.4 7.62 10 5.6 2.56 1.21 4.23 3.87 43.21 
2 Val 2S 30.1 29.6 7.52 8 5.4 2.98 1.54 1.61 2.34 50.42 
3 Val 3S 29.9 29.2 7.73 6 5.2 1.30 0.30 0.32 3.21 55.46 
4 Val 4S 31 29.8 7.73 5 5.8 0.81 0.20 1.37 2.73 49.33 
5 Val 5S 30.4 29.1 7.45 0 5.1 1.76 0.45 2.58 3.24 47.21 
6 Val 6S 30.5 29 7.43 0 4.9 0.30 1.50 0.92 5.17 65.05 
7 Val 7S 30.8 28.8 7.47 0 6.1 1.42 7.40 1.83 4.33 69.16 
8 Val 8S 30.9 28.7 4.30 0 6 3.48 5.25 8.43 6.22 69.13 

 

Table-6.26: Water quality parameter of Valavanar river bottom water 

S.no  Station  W.Tem pH 
DO  

(ml-1) 
Nitrate  
( µM-1) 

Nitrite  
( µM-1) 

NH3  
( µM-1) 

IP  
( µM-1) 

Silicate  
( µM-1) 

1 Val 1B 29.2 7.85 4.1 5.73 0.59 1.60 3.07 48.80 
2 Val 2B 29.4 7.54 3.9 2.59 1.34 2.01 3.51 50.23 
3 Val 3B 29 7.65 3.8 0.68 0.05 0.55 2.87 53.30 
4 Val 4B 29.1 7.46 4.2 0.49 0.22 0.78 2.59 49.01 
5 Val 5B 28.7 7.38 4.1 0.44 0.02 0.05 3.98 63.76 
6 Val 6B 28.6 7.53 3.2 1.76 0.32 15.60 2.91 69.32 
7 Val 7B 28.5 7.47 4.6 1.61 4.16 0.32 3.98 69.02 
8 Val 8B 28.4 7.23 4.2 4.64 4.26 10.63 7.83 69.06 
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Atmospheric temperature 
The atmospheric temperature ranged from 29. 9 to 31.0 oC, the minimum was recorded at 
station Val 3 and maximum at stations Val 4. 
 

 
Figure-6.49: Distribution of Atmospheric temperature recorded in Valavanar Drain 

Water temperature  
 
Temperature controls the rate of fundamental biochemical processes in river organisms. The 
present investigations of Valavanar draintemperatures varied between 28.7 to 29.8 °C. The 
minimum values were recorded at station Val 8S and maximum was observed at Val 4S.The 
sub-surface water temperature range varied from 28.4 to 29.4 °C. the minimum value was 
recorded in Val 8B  and Maximum was recorded in station Val 2B. 
 

 
Figure-50: Distribution of water temperature recorded in surface and bottom of Valavanar 

drain 
Salinity  
Salinity value ranged between 5 and 10 ppt. minimum was recorted at station Val 4 and 
maximum was at Val 1 
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Figure-6.51: Distribution of salinity recorded in surface and bottom of Valavanar drain 
pH  
The pH of water is controlled by the amount of bicarbonates, carbonates and dissolved carbon 
dioxide in water and majority of marine organisms prefer a pH range of 6.5 to 8.5 as pH  
changes beyond their level that would affect the animal physiology. pH values ranged from 7.40 
to 7.74  the Minimum was recorded in station Val 8S and Maximum was recorded at station Val 
3S. These pH values were most favorable for aquatic creatures reported for river waters. The 
sub-surface water pH range varied from 7.23 to 7.85 the minimum was recorded in Val 8B and 
Maximum was recorded at station Val 1B. 
 

 
Figure-6.52: Distribution of pH recorded in surface and bottom of Valavanar drain  

Dissolved Oxygen (mg/l)  
Dissolve oxygen is an important parameter in assessing water quality because of its influence 
on the organisms living within a body of water. The investigated DO values were varied between 
4.9 ml/l and 6.1 mg/l. The minimum value was recorded (4.9 ml/l) at station     Val 6S and the 
maximum (6.1 ml/l) dissolve oxygen was recorded at Val 7S.  The bottom water dissolved 
oxygen range varied from 3.2 to 4.6 ml/l. the minimum was recorded at Val 6B and Maximum 
was recorded at station Val 7B. 
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Figure-6.53: Distribution of Dissolved oxygen recorded in surface and bottom of 

Valavanar drain 
Nitrate 

Nitrate is a stable from of combined nitrogen in natural waters. The NO3 range in the river 
Valavanar drainregion varied between 0.81 and 3.48 µMol/l.  Minimum was recorded at station 
Val 4S and maximum was noted at Station Val 8S.  The sub-surface water nitrate range varied 
from 0.44 to 5.73 µMol/l. The minimum was recorded at Val 5B and Maximum was recorded at 
station Val 1B.  
 

 
Figure-6.54: Distribution of Nitrate recorded in surface and bottom of Valavanar drain  

Nitrite 
Nitrite is the intermediate product of oxidation of ammonia to nitrate. It is unstable under oxic 
conditions and generally occurs in low concentrations in surface waters. The average 
concentration of nitrite in the study region is graphically represented in the figure (fig.7). The 
nitrite values were ranged from 0.20 to 7.40 µMol/l. The minimum was recorded at Station Val 
4S and maximum was recorded at Station Val 7S.  The sub-surface water Nitrite range varied 
from 0.02 to 4.26 µMol/l. The minimum was recorded in Val 5B and Maximum was recorded at 
station Val 8B. 
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Figure-6.55: Distribution of Nitrite recorded in surface and bottom of Valavanar drain  

Ammonia 

The toxicity of ammonia is critically depends on pH and temperature, the un-ionized form is 
more toxic than the ionized form. As pH increase, NH4 + is converted to NH3 and toxicity 
increase. Higher temperatures also favor the more toxic form. The assessment of ammonia 
values were varied between 0.32 and 8.43 µMl/l. The minimum value was recorded at Val 3S 
and maximum was recorded at Val 8S.  The sub-surface water Ammonia range varied from 0.05 
to 11.60 µMol/l. The minimum was recorded at Val 5B and Maximum was recorded at station 
Val 6B.  
 

 
Figure-6.56: Distribution of Ammonia recorded in surface and bottom of Valavanar drain 

Inorganic Phosphate  
The recorded Inorganic phosphate values were ranged from 2.34 to 6.22 µMol/l. The minimum 
value was recorded at Val 2S and maximum value was recorded at Val 8S. The sub-surface 
water Inorganic phosphate range varied from 2.59 to 7.83 µMol/l.  Minimum value was recorded 
at Val 4B and Maximum was recorded at station Val 8B.  
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Figure-6.57: Distribution of Inorganic phosphate recorded in surface and bottom of 

Valavanar drain 
Silicate 
The silicate values were ranged from 43.21 to 69.16 µMl/l.  Minimum was recorded at Val 1S 
and maximum was recorded at Val 7S.  The sub-surface water silicate range varied from 48.80 
to 69.32 µMol/l. The minimum was recorded in Val 1B and Maximum was recorded in station 
Val 6B. 
 

 
Figure-6.58: Distribution of silicate recorded in surface and bottom of Valavanar drain 

region 

6.3.5.2 Soil Texture (%) 

The Valavanar drain region is equally speared soil features. The sand ranged from 35 to 98 % 
followed by silt which varied from 1.5 to 48 % and little amount of clay was found in the 
Valavanar drain region which is 0.5 to 15 %. The maximum level of sand was found in Station 
Val 3 and silt was recorded in Val 7, the maximum clay level was observed in Val 7. The details 
are given in Table-6.27. 
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Table-6.27: Soil texture of Valavanar Drain 
Station Sand  Silt Clay 

Val 1 40 47 13 
Val 2 82 14 4 
Val 3 98 1.5 0.5 
Val 4 43 42 15 
Val 5 75 23 2 
Val 6 82 17 1 
Val 7 35 48 17 
Val 8 76 23 1 

 

 
Figure-6.59: Sediment features recorded in the Valavanar drain region 

 

6.3.5.3 Hydrophytes 
Table-6.28:  List of hydrophytes were recorded in Valavanar  river  

S.no Scientific name  common name  
1 Eichhornia crassipes  Water hyacinth 
2 Commelina diffusa Burm.f.  Climbing Dayflower 
3 Eichhornia crassipes  Common water hyacinth 
4 Enicostemma axillare  Indian Whitehead 
5 Hydrilla verticillata  Indian starvine 
6 Ipomoea aquatic L.  Water spinach 
7 Lemna minor L  Common Duck weed 
8 Ludwigia adscendens Water primrose  
9 Nasturtium indicum  Orange flower 

10 Neulmbo nucifera Gaertn.  Indian lotus 
11 Nymphoides cristata (Roxb.)  Crested Floating Heart 
12 Nymphoides hydrophylla  Banana Lilly, Big floating Heart 
13 Ottelia alismoides  Duck lettuce 
14 Paspalum repens  Water Paspalum 
15 Phragmites communis Trin.  Common reed 
16 Pistia stratiotes L  Water lettuce Shell flower 
17 Polygala arvensis Willd.  Field Milkwort 
18 Pontederia cordata L.  Pickerel weed 
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19 Schoenoplectus tabernaemontani  Soft stem bulrush 
20 Sporobolus coromandelianus Small drop seed  

 
6.3.5.4 Fin Fishes 

Table-6.29: List of fin fishes were recorded in Valavanar river 
S.no Scientific name  common name  

1  Channa Striatus Striped Snakehead 
2  Mystus vittatus Striped Dwarf catfish 
3  Channa orientalis Asiatic snake head 
4 Mystus cavasius. Gangetic mystus  
5  Angullia bengalensis Vilangu 
6  Nematalosa nasus Pon Kendai 
7  Clupea.sp Netheli 
8 Mystus gulio Keluthi  
9  Lisa parsia Madavai 

 

6.3.6 Vedaranyam cannel 
Various sampling locations in Vedaranyam cannel are provided in the Table-6.30 and shown in 
Figure- 6.60. 

Table-6.30: Geographical locations of sampling stations. 
S. No. St. Code Latitude Longitude Details of Location 

1. Station 1  10°24'44.1"N 79°51'19.4"E located in Thethakudi south in 
Vedharanyam Taluk, 
Nagapattinam district 

2. Station 2 10°27'37.1"N 79°50'10.9"E located in Sembodai in 
Vedharanyam Taluk, 
Nagapattinam district 

3. Station 3 10°30'12.7"N 79°49'48.3"E located in Kallimedu village in 
Vedharanyam Taluk, 
Nagapattinam distric 

4. Station 4 10°33'6.77"N 79°49'18.87"E located in Kovilpathu village in 
Vedharanyam Taluk 

5. Station 5 10°35'28.63"N 79°47'38.98"E located in Karapidakai village 
6. Station 6  10°38'46.72"N 79°48'43.08"E located near to Thirupoondi 

village in Vedharanyam Taluk, 
Nagapattinam district 

7. Station 7 10°42'25.9"N 79°49'51.7"E located near to Kallar village in 
Nagapattinam Taluk, 
Nagapattinam district 

8. Station 8 10°43'48.7"N 79°49'32.55"E located near to Karuvelankadai 
village in Nagapattinam Taluk, 
Nagapattinam district 
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Figure-6.60: Map showing study area of Vedaranyam cannel 

 

6.3.6.1 Water Quality  
The details of water quality analysis of Surface and subsurface water are given in Table-6.31 
and 6.32. 
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Table-6.31: Water quality parameter of Vedaranyam cannel surface water 

S.no Station A.tem W.Tem pH Salinity (‰) DO (ml-1) Nitrate 
( µM-1) 

Nitrite 
( µM-1) 

NH3 
( µM-1) 

IP 
( µM-1) 

Silicate 
( µM-1) 

1 Vdc 1S 29.2 28.8 7.60 6.00 5.40 3.61 1.33 2.84 3.42 41.07 
2 Vdc 2S 29.5 29.1 7.55 5.00 5.53 0.61 0.37 3.12 3.35 43.78 
3 Vdc 3S 29.8 29.4 7.73 3.00 5.80 0.50 0.20 2.06 2.73 33.85 
4 Vdc 4S 29.9 29.3 7.62  5.30 0.89 0.87 5.76 4.87 39.87 
5 Vdc 5S 30 29.5 7.72  5.12 4.43 2.54 5.32 3.97 43.35 
6 Vdc 6S 29.6 29.2 7.78  5.73 3.54 2.21 5.50 6.54 30.76 
7 Vdc 7S 29.3 28.9 7.85 8.00 5.92 1.14 1.70 17.96 5.73 29.49 
8 Vdc 8S 29.7 29.3 7.68 5.00 5.67 5.25 3.91 10.72 7.83 48.49 

 
Table-6.32: Sub surface Water quality parameter of Vedaranyam cannel water 

S.no Station W.Tem pH DO 
(ml-1) 

Nitrate 
( µM-1) 

Nitrite 
( µM-1) 

NH3 
( µM-1) 

IP 
( µM-1) 

Silicate 
( µM-1) 

1 Vdc 1B 28.6 7.75 4.20 2.08 0.66 2.06 2.73 36.46 
2 Vdc 2B 28.7 7.80 4.00 0.56 0.30 2.11 3.84 42.74 
3 Vdc 

3BB 
29.1 7.79 4.10 0.40 0.15 2.11 2.03 31.41 

4 Vdc 4B 29 7.63 3.90 1.65 2.54 3.67 3.67 41.87 
5 Vdc 5B 29.2 7.69 3.80 2.32 2.96 4.85 4.94 45.89 
6 Vdc 6B 28.7 7.76 4.32 2.80 1.65 9.87 5.42 44.32 
7 Vdc 7B 28.5 7.61 4.40 2.59 1.89 17.73 6.22 30.33 
8 Vdc 8B 28.8 7.63 4.10 9.77 4.35 8.98 6.43 47.93 
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Atmospheric temperature  
 
The atmospheric temperature ranged from 29. 2 to 30.0 oC, the minimum was recorded at 
station Vdc 1 and maximum at stations Vdc 5. 

 
Figure-6.61: Distribution of Atmospheric temperature recorded in Vedaranyam  canal  

Water temperature  
 
Temperature controls the rate of fundamental biochemical processes in river organisms. The 
present investigations of Vedaranyam canal temperature varied between 28.8 and 29.5 °C °C. 
The minimum values were recorded at station Vdc 1S and maximum was observed at Vdc 5S. 
The sub-surface water temperature range varied from 28.5 to 29.2 °C. The minimum value was 
recorded at Vdc 7B and Maximum was recorded at station Vdc 5B. 

 
Figure-6.62: Distribution of Water temperature recorded in surface and bottom of 

Vedaranyam  canal 
 
pH   
The pH of water is controlled by the amount of bicarbonates, carbonates and dissolved carbon 
dioxide in water and majority of marine organisms prefer a pH range of 6.5 to 8.5 as pH 
changes beyond their level that would affect the animal physiology. pH values ranged from 7.55 
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to 7.85  the Minimum was recorded at station Vdc 2S and Maximum was recorded at station 
Vdc 7S. These pH values were most favorable for aquatic creatures reported for river waters. 
The sub-surface water pH range varied from 7.61 to 7.80 the minimum was recorded at Vdc 7B 
and Maximum was recorded at station Vdc 2B. 

 
Figure-6.63: Distribution of pH recorded in surface and bottom of Vedaranyam  canal 

Dissolved Oxygen (mg/l) 
Dissolve oxygen is an important parameter in assessing water quality because of its influence 
on the organisms living within a body of water. The investigated DO values were varied between 
5.12 ml/l and 5.92 mg/l. The minimum value was recorded (5.12 ml/l) at station Vdc 5S and the 
maximum (5.92 ml/l) dissolve oxygen was recorded  at Vdc 7S.   The bottom water dissolved 
oxygen range varied from 3.8 to 4.4 ml/l. The minimum was recorded at Vdc 5B and Maximum 
was recorded at station Vdc 7B. 
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Figure-6.64: Distribution of Dissolved oxygen recorded in surface and bottom of 
Vedaranyam canal 

Salinity  
Salinity value ranged between 5 and 8, the minimum value recorded in station Vdc 3 and 
maximum value recorded in station Vdc 1 and Vdc 8.  

 
Figure-6.65: Distribution salinity range recorded in Vedaranyam cannel River 

Nitrate  
Nitrate is a stable form of combined nitrogen in natural waters. The NO3 range in the river 
Valavanar river region varied between 0.5 and 5.25 µMol/l.  Minimum was recorded at station 
Vdc 3S and maximum was noted at Station Vdc 8S.  The Sub-surface water nitrate range varied 
from 0.40 to 9.77 µMol/l. The minimum was recorded at Vdc 3B and Maximum was recorded at 
station Vdc 8B.  

 
Figure-6.66: Distribution of  Nitrate recorded in surface and bottom of Vedaranyam  canal 

region 
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Nitrite 
Nitrite is the intermediate product of oxidation of ammonia to nitrate. It is unstable under oxic 
conditions and generally occurs in low concentrations in surface waters. The average 
concentration of nitrite in the study region is graphically represented in the figure (fig.7). The 
nitrite values were ranged from 0.20 to 3.91 µMol/l. The minimum was recorded at Station Vdc 
3S and maximum was recorded at Station Vdc 8S. The sub-surface water nitrite range varied 
from 0.15 to 4.35 µMol/l. The minimum was recorded at Vdc 3B and Maximum was recorded at 
station Vdc 8B. 

 
Figure-6.67: Distribution of Nitrite recorded in surface and bottom of Vedaranyam  canal  

 
Ammonia  
The toxicity of ammonia is critically depends on pH and temperature, the un-ionized form is 
more toxic than the ionized form. As pH increase, NH4 + is converted to NH3 and toxicity 
increase. Higher temperatures also favor the more toxic form. The assessment of ammonia 
values were varied between 2.06 and 17.96 µMl/l. The minimum value was recorded at Vdc 3S 
and maximum was recorded at Vdc 7S.  The sub-surface water Ammonia range varied from 
2.06 to 17.73 µMol/l. The minimum was recorded at Vdc 1B and Maximum was recorded at 
station Vdc 7B.  
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Figure-6.68: Distribution of Ammonia recorded in surface and bottom of Vedaranyam  
canal 

Inorganic Phosphate  
The recorded Inorganic phosphate values were ranged from 2.73 to 7.83 µMol/l. The minimum 
value was recorded at Vdc 3S and maximum value was recorded at Vdc 8S. The sub-surface 
Inorganic phosphate range varied from 2.03 to 6.43 µMol/l. Minimum value was recorded at Vdc 
3B and Maximum was recorded at station Vdc 8B.  

 
Figure-6.69: Distribution of Inorganic phosphate recorded in surface and bottom of 

Vedaranyam  canal 
 

Silicate  
The silicate values were  ranged from 29.49 to 48.49 µMl/l minimum was recorded at Vdc 7S  
and maximum was recorded at Vdc 8S.  The sub-surface water silicate range varied from 30.33 
to 47.93 µMol/l. The minimum was recorded at Vdc 7B and Maximum was recorded at station 
Vdc 8B. 

 

Figure-6.70: Distribution of silicate recorded in surface and bottom of Vedaranyam  canal  
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6.3.6.2 Soil Texture (%) 
The Vedaranyam cannel region is sandy and silty in nature. The sand ranged from 52 to 97 % 
followed by silt which varied from 2.8 to 40 % and little amount of clay was found in the 
Vedaranyam cannel region which is 0.2 to 8 %. The maximum level of sand was found in 
Station Vdc 7 and silt was recorded in Vdc 5, the maximum clay level was observed in Vdc 5. 
The details are given in Table-6.33. 
 

Table-6.33: Soil texture of Vedaranyam cannel 

Station Sand  Silt Clay 
Vdc 1  96 3 1 
Vdc 2  65 32 3 
Vdc 3  90 8.5 1.5 
Vdc 4  83 15.5 1.5 
Vdc 5  52 40 8 
Vdc 6  78 20.5 1.5 
Vdc 7  97 2.8 0.2 
Vdc 8  96 3 1 

 

 
Figure-6.71: Sediment features recorded in the Vedaranyam cannel region 

6.3.6.3 Hydrophytes 
Table-6.34: List of hydrophytes were recorded in Vedaranyam cannel 

S.no Scientific name  common name  
1 Eichhornia crassipes  Water hyacinth 
2 Commelina diffusa Burm.f.  Climbing Dayflower 
3 Eichhornia crassipes  Common water hyacinth 
4 Enicostemma axillare  Indian Whitehead 
5 Hydrilla verticillata  Indian starvine 
6 Ipomoea aquatic L.  Water spinach 
7 Lemna minor L  Common Duck weed 
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8 Ludwigia adscendens Water primrose  
9 Nasturtium indicum  Orange flower 

10 Neulmbo nucifera Gaertn.  Indian lotus 
11 Nymphoides cristata (Roxb.)  Crested Floating Heart 
12 Nymphoides hydrophylla  Banana Lilly, Big floating Heart 
13 Ottelia alismoides  Duck lettuce 
14 Paspalum repens  Water Paspalum 
15 Phragmites communis Trin.  Common reed 
16 Pistia stratiotes L  Water lettuce Shell flower 
17 Polygala arvensis Willd.  Field Milkwort 
18 Pontederia cordata L.  Pickerel weed 
19 Schoenoplectus tabernaemontani  Soft stem bulrush 
20 Sporobolus coromandelianus Small drop seed  

6.3.6.4 Fin Fishes 
Table-6.35. List of fin fishes were recorded in Vedaranyam cannel 

S.no Scientific name  common name  
1  Channa Striatus Striped Snakehead 
2  Mystus vittatus Striped Dwarf catfish 
3  Channa orientalis Asiatic snake head 
4  Clupea.sp Netheli 
5 Mystus gulio Keluthi  
6  Lisa parsia Madavai 
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1. Adappar river 
List of fish species recorded with their habitat, migratory pattern and IUCN status 

S.no Scientific name  common name  Habitats  Migration  IUCN status  

1  Channa striatus Striped 
Snakehead Ponds, streams and rivers  Least Concern 

2  Mystus vittatus Striped Dwarf 
catfish Fresh and brackish water  Least Concern 

3  Channa orientalis Asiatic snake 
head 

rivers, lakes, ponds, mountain 
streams and brackish water  Least Concern 

4  Glossogobius giuris Sleepy goby brackish and 
freshwater  Least Concern 

5 Mystus cavasius Gangetic 
mystus  freshwater  Least Concern 

6  Angullia bengalensis Vilangu freshwater  
lives in fresh water and enters 
salt water to spawn 
(catadromous) 

Near Threatened 

7  Clupea sp. Netheli Coastal water   Least Concern 

8 Mystus gulio Keluthi  Estuaries and tidal rivers and lakes, 
freshwater, often entering the sea  Least Concern 

 
From the above table it is confirmed that most of the species are confined to their habitat that is mostly fresh water or brackish water 
in nature. Some of the species like Angullia bengalensis is fresh water habituate in fresh water but enters the brackish or even some 
times marine for spanning. Most of the species are under the category of least concern except Angullia bengalensis which is 
categorized into near threatened category. Interestingly this species is migratory in nature. Under these conditions the project 
rivers systems will enhance the scope of the migration of fishes and increase the fish stock in the river network.  
 
 
2. Harichandra nadhi: 

List of fish species recorded with their habitat, migratory pattern and IUCN status 
S.no Scientific name  common name  Habitats  Migration  IUCN status  
1  Channa striatus Striped 

Snakehead 
Ponds, streams and rivers  Least Concern 

2  Mystus vittatus Striped Dwarf 
catfish 

Fresh and brackish water  Least Concern 

3  Channa orientalis Asiatic snake rivers, lakes, ponds, mountain  Least Concern 
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head streams and brackish water 
4 Anguilla bicolor Indian Shortfin eel  Marine; freshwater; brackish; 

demersal;  
lives in fresh water and 
enters salt water to spawn 
(catadromous) 

Near 
threatened  

5  Glossogobius giuris Sleepy goby brackish and 
freshwater 

 Least Concern 

6 Mystus cavasius Gangetic mystus  freshwater  Least Concern 
7  Angullia bengalensis Vilangu freshwater  lives in fresh water and 

enters salt water to spawn 
(catadromous) 

Near 
Threatened 

8  Nematalosa nasus Pon Kendai marine, freshwater and brackish 
waters 

 Least Concern 

9  Clupea sp. Netheli Coastal water   Least Concern 
10 Mystus gulio Keluthi  Estuaries and tidal rivers and 

lakes, ascending to freshwater, 
often entering the sea 

 Least Concern 

11  Liza parsia Madavai Marine; freshwater; brackish; 
demersal; catadromous 

lives in fresh water and 
enters salt water to spawn 
(catadromous) 

Least Concern 

 
From the above table it is confirmed that most of the species are confined to their habitat that is mostly fresh water or brackish water 
in nature. Some of the species like Anguilla bicolor, Angullia bengalensis and Liza parsia are habituate in fresh water but enters the 
brackish or even some times coastal water for spanning. Most of the species are under the category of least concern except Anguilla 
bicolor and Angullia bengalensis which are categorized into near threatened category. Interestingly all these species are migratory in 
nature. Under these conditions the project rivers systems will enhance the scope of the migration of fishes and increase the 
fish stock in the river network. 
 
3. Pandavanar  

List of fish species recorded with their habitat, migratory pattern and IUCN status 
S.no Scientific name  common name  Habitats  Migration  IUCN status  

1  Channa striatus Striped 
Snakehead Ponds, streams and rivers  Least Concern 

2  Mystus vittatus Striped Dwarf 
catfish Fresh and brackish water  Least Concern 

3  Channa orientalis Asiatic snake rivers, lakes, ponds, mountain  Least Concern 
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head streams and brackish water 

4 Mystus cavasius Gangetic 
mystus  freshwater  Least Concern 

5  Angullia bengalensis Vilangu freshwater  
lives in fresh water and enters 
salt water to spawn 
(catadromous) 

Near Threatened 

6  Nematalosa nasus Pon Kendai marine, freshwater and brackish 
waters  Least Concern 

7  Clupea sp. Netheli Coastal water   Least Concern 

8 Mystus gulio Keluthi  Estuaries and tidal rivers and lakes, 
freshwater, often entering the sea  Least Concern 

9  Liza parsia Madavai Marine; freshwater; brackish; 
demersal; catadromous 

lives in fresh water and enters 
salt water to spawn 
(catadromous) 

Least Concern 

 
From the above table it is confirmed that most of the species are confined to their habitat that is mostly fresh water or brackish water 
in nature. Some of the species like Angullia bengalensis and Liza parsia are habituate in fresh water but enters the brackish or even 
some times coastal waters for spanning. Most of the species are under the category of least concern except Angullia bengalensis 
which is categorized into near threatened category. Interestingly this species is migratory in nature. Under these conditions the 
project rivers systems will enhance the scope of the migration of fishes and increase the fish stock in the river network. 
4. Valavanar: 

List of fish species recorded with their habitat, migratory pattern and IUCN status 
S.no Scientific name  common name  Habitats  Migration  IUCN status  

1  Channa striatus Striped 
Snakehead Ponds, streams and rivers  Least Concern 

2  Mystus vittatus Striped Dwarf 
catfish Fresh and brackish water  Least Concern 

3  Channa orientalis Asiatic snake 
head 

rivers, lakes, ponds, mountain 
streams and brackish water  Least Concern 

4 Mystus cavasius Gangetic 
mystus  freshwater  Least Concern 

5  Angullia bengalensis Vilangu freshwater  
lives in fresh water and enters 
salt water to spawn 
(catadromous) 

Near Threatened 

6  Nematalosa nasus Pon Kendai marine, freshwater and brackish  Least Concern 
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waters 
7  Clupea sp. Netheli Coastal water   Least Concern 

8 Mystus gulio Keluthi  Estuaries and tidal rivers and lakes, 
freshwater, often entering the sea  Least Concern 

9  Liza parsia Madavai Marine; freshwater; brackish; 
demersal; catadromous 

lives in fresh water and enters 
salt water to spawn 
(catadromous) 

Least Concern 

 
From the above table it is confirmed that most of the species are confined to their habitat that is mostly fresh water or brackish water 
in nature. Some of the species like Angullia bengalensis and Liza parsia are habituate in fresh water but enters the brackish or even 
some times coasatal waters for spanning. Most of the species are under the category of least concern except Angullia bengalensis 
which is categorized into near threatened category. Interestingly this species is migratory in nature. Under these conditions the 
project rivers systems will enhance the scope of the migration of fishes and increase the fish stock in the river network. 
5.Vedaranyam Canal 

List of fish species recorded with their habitat, migratory pattern and IUCN status 
S.no Scientific name  common name  Habitats  Migration  IUCN status  
1  Channa striatus Striped 

Snakehead 
Ponds, streams and rivers  Least Concern 

2  Mystus vittatus Striped Dwarf 
catfish 

Fresh and brackish water  Least Concern 

3  Channa orientalis Asiatic snake 
head 

rivers, lakes, ponds, mountain 
streams and brackish water 

 Least Concern 

4  Clupea sp. Netheli Coastal water   Least Concern 
5 Mystus gulio Keluthi  Estuaries and tidal rivers and lakes, 

freshwater, often entering the sea 
 Least Concern 

6  Liza parsia Madavai Marine; freshwater; brackish; 
demersal; catadromous 

lives in fresh water and enters 
salt water to spawn 
(catadromous) 

Least Concern 

7 Chanos chanos milkfish Marine; freshwater; brackish; 
benthopelagic 

migrating from fresh to salt 
water or from salt to fresh water 
at some stage of the life cycle 
other than the breeding period 
(amphidromous) 

Not Evaluated 

8 Terapon jarbua  Marine; freshwater; brackish; 
demersal 

lives in fresh water and enters 
salt water to spawn 

Least Concern 
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(catadromous) 
9 Terapon puta Small-scaled 

terapon 
Marine; freshwater; brackish; 
demersal 

 Least Concern 

10 Strongylura leiura Yellowfin 
Needlefish 

Marine; brackish; reef-associated; 
oceanodromous 

fish spends its whole life in salt 
water (oceanodromous) 

 

11 Siganus javus Streaked 
spinefoot 

Coastal waters, brackish lagoons 
and rocky or coral reef 

fish spends its whole life in salt 
water (oceanodromous) 

Not Evaluated 

12 Siganus 
canaliculatus 

White-spotted 
spinefoot 

Inshore, algae reefs, estuaries and 
in large lagoons 

fish spends its whole life in salt 
water (oceanodromous) 

Not Evaluated 

13 Eubleekeria 
splendens 

Splendid 
Ponyfish 
 

Marine or brackish waters  Least Concern 

14 Lates calcarifer Asian sea bass Marine; freshwater; brackish; 
demersal 

lives in fresh water and enters 
salt water to spawn 
(catadromous) 

Not Evaluated 

15 Arius maculatus Spotted catfish Marine; freshwater; brackish; 
demersal 

Freshwater fish migrations are 
usually shorter, typically from 
lake to stream or vice versa, for 
spawning purposes 
(potamodromous) 

Not Evaluated 

16 Arius subrostratus Shovelnose sea 
catfish 

Marine; brackish; demersal non-migratory Not Evaluated 

17 Oreochromis 
mossambicus 

Tilapia Freshwater; brackish; benthopelagic Migrating from fresh to salt 
water or from salt to fresh water 
at some stage of the life cycle 
other than the breeding period. 
(amphidromous) 

Near Threatened 

18 Etroplus suratensis Pearlspot Brackish  Least Concern 
 
From the above table it is confirmed that most of the species are confined to their habitat that is mostly fresh water or brackish water 
in nature. Some of the species like Liza parsia, Terapon jarbua and Lates calcarifer are habituate in fresh water but enters the 
brackish or even some times coastal waters for spanning whereas Arius maculatus prefers to live in lake systems and migrates to 
streams or vice versa for spawning purposes. Most of the species are under the category of least concern except Oreochromis 
mossambicus which is categorized into near threatened category. Interestingly this species is migratory in nature. Under these 
conditions the project rivers systems will enhance the scope of the migration of fishes and increase the fish stock in the 
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river network. Where as Siganus canaliculatus is totally marine in nature where these water ways not going to useful to this 
species.  
6.Vellaiyar River 

List of fish species recorded with their habitat, migratory pattern and IUCN status 
S.no Scientific name  common name  Habitats  Migration  IUCN status  
1  Channa striatus Striped Snakehead Ponds, streams and rivers  Least Concern 
2  Mystus vittatus Striped Dwarf catfish Fresh and brackish water  Least Concern 
3  Channa orientalis Asiatic snake head rivers, lakes, ponds, mountain 

streams and brackish water 
 Least Concern 

4 Anguilla bicolor Indian Shortfin eel  Marine; freshwater; brackish; 
demersal;  

Lives in fresh water and enters salt 
water to spawn(catadromous) 

Near threatened  

5 Hypophthalmichthys 
molitrix 

Silver carp  Freshwater; benthopelagic;  Freshwater fish migrations from lake 
to stream or vice versa, for 
spawning purposes.  
(potamodromous) 

Near Threatened 

6  Macrognathus 
pancalus 

Striped spiny eel Freshwater; brackish; 
benthopelagic 

 Least Concern 

7  Glossogobius giuris Sleepy goby brackish and 
freshwater 

 Least Concern 

8 Mystus cavasius Gangetic mystus  freshwater  Least Concern 
9  Angullia bengalensis Vilangu freshwater  Lives in fresh water and enters salt 

water to spawn (catadromous) 
Near Threatened 

10  Nematalosa nasus Pon Kendai marine, freshwater and brackish 
waters 

 Least Concern 

11  Clupeasp. Netheli Coastal water   Least Concern 
12 Mystus gulio Keluthi  Estuaries and tidal rivers and 

lakes, freshwater, often entering 
the sea 

 Least Concern 

13  Liza parsia Madavai Shallow coastal waters; 
freshwater; brackish; demersal; 
catadromous  

Lives in fresh water and enters 
salt water to spawn 
(catadromous) 

Least Concern 

From the above table it is confirmed that most of the species are confined to their habitat that is mostly fresh water or brackish water 
in nature. Some of the species like Anguilla bicolor, Angullia bengalensis and Liza parsia are habituate in fresh water but enters the 
brackish or even some times coastal waters for spanning whereas Hypophthalmichthys molitrix prefers to live in lake systems and 
migrates to streams or vice versa for spawning purposes. Most of the species are under the category of least concern except 
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Anguilla bicolor, Hypophthalmichthys molitrix and Angullia bengalensis which are categorized into near threatened category. 
Interestingly all these species are migratory in nature. Under these conditions the project rivers systems will enhance the 
scope of the migration of fishes and increase the fish stock in the river network. 
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6.3.6.5 Mangroves 
Table-6.36: List of mangrove species recorded in Vedaranyam cannel region. 

S.no  Scientific name  
1 Avicennia marina 
2 Rhizophora mucronata 
3 Aegiceras corniculatum 

 

 

 

 

 

 

 

Various Sampling Location at Pandavanar river 
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Various Sampling Stations in Vellaiyar river 
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Various Sampling Stations at Harichandra river 
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Various Sampling Location at Adappar River 
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Various Sampling Locations at Valavanar River 
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Various sampling Station at Vedharanyam canal 
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Benthos dominant species  
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Annexure 7:  Proposed project and CRZ Map 

 
Map-1 – Vellaiyar River and proposed location of tail-end regulator on Vellaiyar River 
 
 

 
Map – 2 – Harichandranadi River and proposed tail-end regulator 
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Map – 3 – Adappar River and proposed TER 
 

 
Map – 4 Uppanar Straight Cut 
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Map – 5 – Valavanar River and Existing Tail-End Regulator 
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Annexure 8:  List of Structure of rivers   
Structure of Harichandranadi River 

Sr 
No Name Of Structure Total 

Number Reconstructed Rehabilitated/ 
repaired New No work 

1 Regulators  (head, cross 
and tail) 7 2 4 1 0 

2 Irrigation Head Sluice 51 29 18 2 2 
3 Drainage Sluice 7 6 1 0 0 
4 Drainage Infall 12 2 5 5 0 
5 Drainage Syphon 6 5 1 0 0 
6 Irrigation Syphon 1 1 0 0 0 
7 Madi 3 2 0 0 1 
8 Madagu 2 0 0 0 2 
9 Bed Dam 1 0 1 0 0 

10 Grade  Wall 4 0 2 2 0 
11 Road bridge 12 0 3 0 9 
12 Foot over Bridge 18 13 0 0 5 
13 Railway Bridge 2 0 0 0 2 

14 Other-drinking water 
pipeline 1 0 0 0 1 

15 Abandoned 8 0 0 0 8 
16 Structures to remove 2 0 0 0 2 

Total 137 60 35 10 32 
 
Adappar River 

Sr 
No Name Of Structure Total 

Number Reconstructed Rehabilitated/           
repaired New No work 

1 Regulators  (head, cross 
and tail) 6 4 0 2 0 

2 Irrigation Head Sluice 15 8 3 0 4 
3 Drainage Sluice 1 0 0 0 1 
4 Drainage Infall 45 19 8 10 8 
5 Drainage Syphon 2 2 0 0 0 
6 Irrigation Syphon 0 0 0 0 0 
7 Madi 0 0 0 0 0 
8 Madagu 0 0 0 0 0 
9 Bed Dam 0 0 0 0 0 

10 Grade  Wall 0 0 0 0 0 
11 Road bridge 12 0 0 0 12 
12 Foot Bridge 1 0 0 0 1 
13 Railway Bridge 1 0 0 0 1 

14 Other-drinking water 
pipeline 2 0 0 0 2 

15 Abandoned 1 0 0 0 1 
16 Structures to remove 2 0 0 0 2 

 Total 88 33 11 12 32 
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Pandavayar River 
Sr 
No Name Of Structure Total 

Number Reconstructed Rehabilitated/           
repaired New No work 

1 Regulators  (head, cross 
and tail) 6 0 6 0 0 

2 Irrigation Head Sluice 51 25 22 0 4 
3 Drainage Sluice 2 2 0 0 0 
4 Drainage Infall 10 3 1 2 4 
5 Drainage Syphon 0 0 0 0 0 
6 Irrigation Syphon 0 0 0 0 0 
7 Madi 0 0 0 0 0 
8 Madagu 0 0 0 0 0 
9 Bed Dam/Grade Wall 8 0 6 1 1 

10 Grade  Wall 0 0 0 0 0 
11 Road bridge 4 0 0 0 4 
12 Foot over Bridge 3 0 0 0 3 
13 Railway Bridge 1 0 0 0 1 

14 Other-drinking water 
pipeline 0 0 0 0 0 

15 Abandoned 0 0 0 0 0 
16 Structures to remove 0 0 0 0 0 

 Total 85 30 35 3 17 
 
Vellaiyar River 

Sr 
No Name Of Structure Total 

Number 
Reconstructe

d 
Rehabilitated/           

repaired New No work 

1 Regulators  (head, cross 
and tail) 6 2 3 1 0 

2 Irrigation Head Sluice 34 20 14 0 0 
3 Drainage Sluice 13 9 1 2 1 
4 Drainage Infall 8 3 1 3 1 
5 Drainage Syphon 4 1 2 0 1 
6 Irrigation Syphon 1 1 0 0 0 
7 Madi 0 0 0 0 0 
8 Madagu 0 0 0 0 0 
9 Bed Dam/Grade Wall 7 0 6 1 0 

10 Road bridge 13 0 0 0 

13 (1 
Temporary 
pipe culvert 
– Remove 

after 
completion 

of new 
bridge) 

11 Foot over Bridge 13 0 0 13 0 
12 Railway Bridge 1 0 0 0 1 
13 Aquaduct 0 0 0 0 0 

14 Abandoned 0 0 0 0 0 

15 Structures to remove 0 0 0 0 0 

 Total 100 36 27 20 17 
 
Valavanar River 
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Sr 
No Name Of Structure Total 

Number Reconstructed Rehabilitated/           
repaired New No work 

1 Regulators  (head, cross 
and tail) 2 2 - - 2 

2 Irrigation Head Sluice - - - - - 
3 Drainage Sluice 20 - - 20 20 
4 Drainage Infall 9 1 - 8 9 
5 Drainage Syphon 0 0 0 0 - 
6 Irrigation Syphon 0 0 0 0 - 
7 Bed Dam 0 0 0 0 - 
8 Grade  Wall 0 0 0 0 - 
9 Road bridge 0 0 0 0 - 

10 Foot over Bridge 1 0 0 1 1 
11 Railway Bridge - 0 0 0 - 

12 Other-drinking water 
pipeline 1 0 0 1 1 

13 Abandoned - 0 0 0 - 
14 Structures to remove - 0 0 0 - 

 Total 33 3 0 30 33 
 

Vedharanyam Canal 

Sr 
No Name Of Structure Total 

Number Reconstructed Rehabilitated/           
repaired New No work 

1 Regulators  (head, cross 
and tail) 0 0 0 0 0 

2 Irrigation Head Sluice 0 0 0 0 0 
3 Drainage Sluice 18 7 0 0 11 
4 Drainage Infall 5 2 0 1 2 
5 Drainage Syphon 0 0 0 0 0 
6 Irrigation Syphon 2 1 0 0 1 
7 Bed Dam 0 0 0 0 0 
8 Grade  Wall 0 0 0 0 0 
9 Road bridge 19 0 0 0 19 

10 Foot over Bridge 3 0 0 0 3 
11 Railway Bridge 1 0 0 0 1 
12 Other structure 1 0 0 0 1 
13 Abandoned 0 0 0 0 0 
14 Structures to remove 0 0 0 0 0 

Total 49 10 0 1 38 
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Annexure 9 : Project Photographs 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
Photo 1 - Harichandranadi River at Head Regulator 

 
Photo 2 – Law Ford Straight cut near the Estuary mouth 
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Photo 3 – Derelict structures on Harichadranadi River required to be demolished 
and removed 

 
Photo 4 – Adappar River near Head Regulator 
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Photo 6 – Head Regulatore of Adappar RIver 

 
Photo 5 – Embankment at Adappar RIver 
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Photo 8 – Vedaranyam Canal 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Photo 7 – Adappar Straight Cut 
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Photo 9 – Proposed Location Tail-End Regulator on Velleiyar River 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Photo 10 – location of Existing Tail-End Regulator on Valvanar River 
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Photo 11 – location of Proposed Cross Regulator on Valvanar River 
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Annexure 10:  Typical example of re-sectioning of river 
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Annexure 11:  Environmental Code of Practice for Borrow Area 
 
Environmental Code of Practices (ECOPs) for Borrow Areas 
 
1. The contractor needs to identify 
the borrow area locations in consultation 
with the individual owners in case of 
private lands and the Gram Panchayat, in 
case of Gram Sabha lands. This is to be 
done after assessing the suitability of the 
material.  
 
2. The suitable sites will be selected 
and finalised in consultation with the 
PMU.  
 
3. The Contractor needs to work out arrangements for borrowing with the land owner/Gram 
Panchayat, as is appropriate.  
 
4. The arrangements will be verified by the PMU/ WRD to ensure that all issues are 
addressed at the start, in case of a dispute or grievance.  
 
5. The PMU/ WRD engineer will approve the borrow area after inspection of the site to 
verify the reclamation plan and its suitability with the contractor and landowner. The contractor 
shall commence borrowing soil only after the approval. 
 
6.  Based upon the arrangement a contract with the land owner/panchayat will be 
made. This contract will include the redevelopment after completion of borrowing. The contract 
between the borrower and contractor leasing the site needs to include, 
A written no objection certificate from the borrower/leaser of land 
Extent of land required and duration of time leased out 
Photographs of site in original condition 
Details of compensation 
Details of site redevelopment, including a redevelopment plan 
Dispute resolution procedure, in case of a dispute.  

7. The redevelopment will include, 
Land use objectives and agreed post borrowing activities 
Physical aspects of the site in present form and planned development changes. These will 
include landform stability, erosion concerns, drainage and drainage needs, soil type, existing 
slope. 
Biological aspect of the site in present form and planned changes from development. These will 
include existing fauna and flora cover and usage, habitats 
Water quality 
Public safety issues 

8. For access to the borrow site and vehicle loading sites required permissions and 
redevelopment would also need to be considered. This will be discussed with the PMU/ WRD 
and as required agreements similar to those made for borrow pits should be considered.  
 
Construction stage   

Areas to avoid borrow pits 
▫ At least 15m from toe line of river and water 

bodies 
▫ Irrigated agriculture areas 
▫ Grazing lands 
▫ Lands within 0.8 kms of a settlement 
▫ Natural habitats and ecologically sensitive 

areas 
▫ Any area where the borrow pit may result in 

environmental degradation, landslides etc.  
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Compliance Checklist for PMU/WRD inspection 
▫ Compliance to post borrowing activities and land 

use with the reclamation plan 
▫ Vegetation density targeted, density achieved in 

case of re-vegetation and species planted  
▫ Drainage measures taken from inflow and outflow in 

case borrow pit is developed as a detention pond 
▫ Decrease of risk to public due to reclamation 
▫ Condition of reclamation site in comparison to 

original 

 
9. No borrow area will be operated without permission of the PMU/ WRD engineer.  
 
10. The procurement of borrow material should be in conformity to the guidelines laid down 
in Madras Detailed Standard Specification. In addition, the contractor should adopt the following 
precautionary measures to minimise any adverse impacts on the environment:  
The unpaved surfaces used for haulage of borrow materials will be maintained dust free by the 
contractor by sprinkling water as required.  
To avoid any embankment slippage, the borrow areas will not be dug continuously, and the size 
and shape of borrow pits needs to be decided along with the PMU/WRD if not already designed 
in the DPR.  
In case it is not possible to avoid a borrow site at distances greater than 0.8 km from a 
settlement, the pit should not be deeper than 30 cm after removing 15 cm of the topsoil.  
The contractor shall maintain erosion and drainage control in the vicinity of all borrow pits and 
make sure that surface drains do not affect the adjacent land or future reclamation.  
In case the borrow pit is on agricultural land, the depth of borrow pits should not exceed 45 cm. 
The pit depth should not be more than 30 cm after stripping the 15 cm top soil aside. Top soil 
from any digging or other activities may also be kept aside and used for filling the borrow pits.  
A buffer zone between the borrow site and adjoining sites must be created to ensure that there 
is minimal disturbance to the surroundings. Buffer zone shall be 3 m wide or equal to the depth 
of excavation whichever is greater. 
In case of riverside, borrow pit should be located not less than 15m from the toe of the bank, 
distance depending on the magnitude and duration of flood to be withstood.  
In no case the borrow pit should be within 1.5m from the toe line of the proposed embankment.  
 
Post Construction Stage 
 
11. All reclamation shall begin 
within one month of abandonment of 
borrow area, in accordance with the 
redevelopment plan. The site shall be 
inspected after implementation of the 
reclamation plan.  
 
12. Certificate of Completion of 
Reclamation is to be obtained by the 
Contractor from the landowner/s for 
borrow sites and any other sites which 
may have been used to access the 
land or park vehicles stating that the land is restored to his/her satisfaction. An inspection 
checklist is given alongside.  
 
13. The certificate is to be submitted to the State water supply agency prior to the release of 
the final payment.  
 
14. Depending on the choice of the individual land owner/community, the contractor shall 
prepare redevelopment plans for the borrow areas.  
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Annexure 12:  Traffic Management 
 
Traffic Management 
 
1. The basic objective of the following guidelines is to lay down procedures to be adopted 
by contractor to ensure the safe and efficient movement of traffic and also to ensure the safety 
of workmen at construction sites. 

a) All construction workers should be provided with high visibility jackets with 
reflective tapes. The conspicuity of workmen at all times shall be increased so as 
to protect from speeding vehicular traffic. 

b) The guiding principles to be adopted for safety in construction zone are; 
Warn the road user clearly and sufficiently in advance. 
Provide safe and clearly marked lanes for guiding road users. 
Provide safe and clearly marked buffer and work zones 
Provide adequate measures that control driver behaviour through construction zones. 

c) Legal permission 
In all cases, the contractor shall employ proper precautions. Wherever operations undertaken 
are likely to interfere with public traffic, specific traffic management plans shall be drawn up and 
implemented by the contractor in consultation with the approval of local police authorities and/or 
the concerned civil authorities as the case may be. 
Such traffic management plans shall include provision for traffic diversion and selection of 
alternative routes for transport of equipment. If necessary, the contractor shall carry out road 
widening before commencement of works to accommodate the extra load 

d) The primary traffic control devices used in work zones shall include signs, 
delineators, barricades, cones, pylons, pavement markings and flashing lights. 

2. Working on road signs which fall into the same three major categories as do other traffic signs, 
that are Regulatory Signs, Warning Signs and Direction (or guidelines) Signs shall only be used. The IRC: 
67 (Code of Practice for Road Signs) provide a list of traffic signs. The size, colours and placement of 
sign shall confirm to IRC: 67. 
 
Regulatory signs 
 
3. Regulatory signs impose legal restriction on all traffic. It is essential, therefore, that they are 
used only after consulting the local police and traffic authorities. 
 
Warning signs 

Warning signs in the traffic control zone shall be utilised to warn the drivers of specific hazards 
that may be encountered. 
The contractor shall place detour signage at strategic locations and install appropriate warning 
signs. In order to minimize disruption of access to residences and business, the contractor shall 
maintain at least one entrance to a property where multiple entrances exist. 
Materials hanging over / protruded from the chassis / body of any vehicle especially during 
material handling shall be indicated by red indicator (red light/flag) to indicate the caution to the 
road users. 
Delineators 

4. The delineators are the elements of a total system of traffic control and have two distinct 
purposes: 
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To delineate and guide the driver to and along a safe path 
As a taper to move traffic from one lane to another. 

 These channelising devices such as cones, traffic cylinders, tapes 
and drums shall be placed in or adjacent to the roadway to control the 
flow of traffic. These should normally be retro-reflectors complying to 
IRC: 79 - Recommended Practice for Road Delineators. 

 Traffic cones and cylinders.  
 Traffic cones of 500mm, 750mm and 1000mm high and 300mm to 

500mm in diameter or in square shape at base and are often 
made of plastic or rubber and normally have retro-reflectorised red 
and white band shall be used wherever required. 

 Drums.  
 Drums about 800mm to 1000mm high and 300mm in diameter 

can be used either as channelising or warning devices. These are 
highly visible, give the appearance of being formidable objects 
and therefore command the respect of drivers. 

 Barricades 
 Full height fence, barriers, barricades etc. shall be erected around 

the site in order to prevent the working area from the risk of 
accidents due to speedy vehicular movement. Same the way 
barricades protect the road users from the danger due to 
construction equipment and other temporary structures. 

 The structure dimension of the barricade, material and 
composition, its colour scheme, Logo and other details shall be in 
accordance with specifications laid down in tender document. 

 All barricades shall be erected as per the design requirements of 
the Employer, numbered, painted and maintained in good 
condition and also Barricade in-charge maintains a barricade 
register in site. 

 All barricades shall be conspicuously visible at night. This shall be 
ensured by affixing retro reflective stripes of required size and 
shape at appropriate angle at the bottom and middle portion of the 
barricade at a minimum gap of 1000mm. In addition minimum one 
red light or red light blinker should be placed at the top of each 
barricade. 

The contractor shall ensure that all his construction vehicles plying on public roads (like dump 
trucks, trailers, etc.) have proper license to ply on public roads from the State Transport 
Authority. Drivers holding proper valid license as per the requirements of Motor Vehicles Act 
shall drive these vehicles 
The contractor shall not undertake loading and unloading at carriageways obstructing the free 
flow of vehicular traffic and encroachment of existing roads by the contractor applying the 
excuse of work execution. 
Tow away vehicle 
The contractor shall make arrangements keeping tow away van / manpower to tow away any 
breakdown vehicle in the traffic flow without losing any time at his cost. 
Cleaning of roads 

 
5. The contractor shall avoid impact on the cleanliness of public roads and footpaths due to 
his works, by deploying proper manpower for sweeping, cleaning, washing, including proper 
disposal of dust and debris arising. 
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Annexure 13:   Sample Formats for Environmental Monitoring Reports and 
Grievance Action Forms 

Environmental Monitoring Report Form 

A safeguard monitoring report may include the following elements:  
(a) Background/context of the monitoring report (adequate information on the project, 

including physical progress of project activities, scope of monitoring report, reporting 
period, and the monitoring requirements including frequency of submission as 
agreed upon); 

(b) Changes in project scope and adjusted safeguard measures, if applicable; 
(c) Qualitative and quantitative monitoring data;  
(d) Monitoring parameters/indicators and methods based on the EMP previously agreed 

upon with ADB; 
(e) Monitoring results compared against previously established benchmarks and 

compliance status (e.g., obtaining necessary approvals for establishment of certain 
facilities, national environmental emission and ambient standards and/or standards 
set out in the WB’s EHS guidelines; timeliness and adequacy of environmental 
mitigation measures;, and training; budget for implementing EMP, timeliness and 
adequacy of capacity building, etc.); 

(f) Monitoring results compared against the objectives of safeguards or desired 
outcomes documented (environmental impacts avoided or minimized, etc.); 

(g) If noncompliance or any major gaps identified, include a corrective action plan; 
(h) Records on disclosure of monitoring information to affected communities; 
(i) Identification of key issues, or greivances from affected people, or recommendations 

for improvement; 
(j) Monitoring adjustment measures recommended based on monitoring 

experience/trends and stakeholders response; 
(k) Information about actual institutional arrangement for implementing the monitoring 

program/plan provided or adjusted, as may be required; 
(l) Proposed items of focus for the next report and due date.  
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Grievance Action Form (GAF) 

 

Name: _______________________________________________________ 

Address: _____________________________________________________ 

Phone:  ______________________________________________________ 

Date:  _______________________________________________________ 

Project site: ___________________________________________________ 

District: _______________________________________________________   

Name and position of recipient: ____________________________________ 
 
Grievance received through   In person          mail             email             fax             phone             sms 

 

How does the affected party want to be reached regarding feedback or update on the 
comment/grievance? _____________________________________________________ 

    

Category of grievance: Environment 
Legal  
Technical 

Financial  
Social 

Administrative 
Other 

 

 

 

 

 

 

Item Description Name,  position and signature of 
person(s) responsible: 
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Item Description Name,  position and signature of 
person(s) responsible: 

Grievance  Affected Party: 

Date: 

Recipient: 

Date: 

Resolution  Officer in charge: 

Date: 

Action taken  Officer in charge: 

Date: 

Follow up  Officer in charge: 

Date: 

Comments, 
observations 

 Officer in charge: 

Date: 

 


