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1 Introduction 

1.1 Background of the project 

Tamil Nadu is exposed to cyclones, flooding, droughts and tsunamis. The state 
experienced devastating floods in 2015, caused by heavy cyclonic rainfalls. In 2016, 
drought was declared in 31 out of the 32 districts. In 2004, the coastal areas were 
severely impacted by the tsunami caused by an earthquake northeast of Sumatra in 
Indonesia.  

Variations in climate influence agriculture production, exploitation of groundwater and 
availability of drinking water. Climate change adds to these challenges underpinning a 
need to enhance the resilience of communities to cope. 

In May 2016, the Government of Tamil Nadu submitted a request to the Ministry of Urban 
Development (MoUD) for Capacity Development and Technical Assistance (CDTA) with 
the view of strengthening climate change resilience in Chennai and other vulnerable 
towns in the state. The CDTA was approved in June 2016 by the Technical Assistance 
Steering Committee under MoUD. 

 

 Project area (Cuddalore, Thoothukudi and Chennai in Tamil Nadu). 

The main goal of the CDTA is to support local governments and their stakeholders in 
transforming urban areas into safer and better places to live in and to improve the ability 
to absorb and rebound from potential shocks and stresses. 

The objectives of the CDTA are: 

• To conduct an advanced basin-wide study of water-related disaster risks considering 
climate change in selected vulnerable coastal towns in Tamil Nadu. The study shall 
provide strategic and actionable recommendations to strengthen water related 
infrastructure and management including water supply, sewage collection and 
treatment, storm water drainage, flood management and early warning systems to 
increase climate resilience. 

• To provide technical capacity building support to the Government of Tamil Nadu in the 
implementation of the recently launched Sustainable Water Security Mission, including 
the development of a climate resilient strategy; the identification and prioritization of 
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smart, innovative and sustainable urban water management projects and institutional 
strengthening. 

Climate change resilience for cities requires better development planning, safe and 
affordable infrastructure and services, regulation in building design and construction and 
regulation of hazardous activities. Land availability will be influenced, encouragement and 
actions will be required to reduce risk at household and community level. An effective 
early warning, preparedness and response system to disasters must be in place.  

Combining these efforts will reduce the risk for people and economies. An integrated, 
multi-level and multi-stakeholder approach must be applied to build resilience to the range 
of shocks and stress at different levels and scales in complex systems (International Bank 
for Reconstruction and Development/World Bank, 2013).  

Asian Development Bank (ADB) provides assistance to the Government of Tamil Nadu. 
The authorized representative from ADB is the Director, Urban Development and Water 
Division (SAUW), South Asia Department. 

The executing agency of the CDTA is the Tamil Nadu Infrastructure Financial Services Ltd 
(TNUIFSL). 

The CDTA has been implemented in three phases. 

 

In Phase 1 from April 2017 to January 2018 City Profiles for Cuddalore, Thoothukudi and 
Chennai were developed with baseline information and situational analyses with the view 
of enabling decisions to be taken towards incorporating resilience enhancing actions into 
urban development planning. The baseline overviews used secondary information but 
also incorporated experience from local stakeholders through field visits. The City Profiles 
identified the main water related issues in Cuddalore, Thoothukudi and Chennai. In 
parallel numerical models were setup for the basins and the city/towns and downscaling of 
climate models was initiated. Phase 1 activities have been discussed in detail in earlier 
submissions from the CDTA, notably the Inception Report, the Interim Report and the City 
Profiles. 
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In Phase 2 from January to September 2018 scenario simulations have pursued mitigation 
of the identified water related issues leading to a series of draft recommendations for 
actions in Cuddalore, Thoothukudi and Chennai. These draft recommendations have been 
included in a discussion paper for each city/town supporting dialogues with stakeholders. 

In Phase 3 from September 2018 to September 2019 the draft recommendations have 
been examined in further detail in dialogue with stakeholders. This has produced a 
catalogue of smart water solutions for strengthening resilience to cope for the city and 
each of the two towns. The catalogues provide strategic and actionable recommendations 
to strengthen water related infrastructure and management to increase climate resilience, 
which is the targeted outcome by the CDTA. 

This report presents the strategic and actionable recommendations to strengthen water 
related infrastructure and management to increase climate resilience in Cuddalore, 
Thoothukudi and Chennai. 

1.2 Report objective 

Strategic and actionable recommendations to strengthen water related infrastructure and 
management to increase climate resilience for Cuddalore Town, Thoothukudi Town and 
Chennai City. 

1.3 Content of the report 

The present report contains six (6) parts each prepared as a separate report that are all 
self-contained and can be read independently: 

• Strategic and actionable recommendations to strengthen water related infrastructure 
and management to increase climate resilience for Cuddalore Town. Volume I Main 
Report - Revision D. November 2019. 

• Strategic and actionable recommendations to strengthen water related infrastructure 
and management to increase climate resilience for Cuddalore Town. Volume II 
Supporting Information - Revision D. November 2019. 

• Strategic and actionable recommendations to strengthen water related infrastructure 
and management to increase climate resilience for Thoothukudi Town. Volume I Main 
Report - Revision D. November 2019. 

• Strategic and actionable recommendations to strengthen water related infrastructure 
and management to increase climate resilience for Thoothukudi Town. Volume II 
Supporting Information - Revision D. November 2019. 

• Strategic and actionable recommendations to strengthen water related infrastructure 
and management to increase climate resilience for Chennai City. Volume I Main 
Report - Revision D. November 2019. 

• Strategic and actionable recommendations to strengthen water related infrastructure 
and management to increase climate resilience for Chennai City. Volume II Supporting 
Information - Revision D. November 2019. 

The strategic and actionable recommendations are for the city and each of the two towns 
presented in a Volume I, which is the main report, and in a Volume II, which provides 
supporting baseline and other information. 
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1.4 Reports Prepared 

The following reports are prepared under the CDTA (in latest revision only): 

• Inception Report. Revision C. June 2017. 

• Report on Cuddalore Field Trip. Conducted on 18th – 23rd September 2017. Revision 
A. October 2017. 

• Report on Thoothukudi Field Trip. Conducted on 29th October – 3rd November 2017. 
Revision A. November 2017. 

• Report on Chennai Field Trip. Conducted on 9th – 12th January 2018. 24th – 25th 
January 2018. Revision A. January 2018. 

• Interim Report. Version 1 – July 2018. 

• City Profile for Cuddalore – Focus on Water Management. Revision B – August 2018. 

• City Profile for Thoothukudi– Focus on Water Management. Revision B – August 
2018. 

• City Profile for Chennai – Focus on Water Management. Revision B – August 2018. 

• Preliminary strategic and actionable recommendations to strengthen water related 
infrastructure and management to increase climate resilience for Cuddalore Town. 
Revision A. August 2018. 

• Preliminary strategic and actionable recommendations to strengthen water related 
infrastructure and management to increase climate resilience for Thoothukudi Town. 
Revision A. August 2018. 

• Preliminary strategic and actionable recommendations to strengthen water related 
infrastructure and management to increase climate resilience for Chennai City. 
Revision B. September 2018. 

• Minutes of meetings with stakeholders from Chennai, Thoothukudi and Cuddalore for 
appraisal of the proposed solutions. Conducted from 30 January – 28 February 2019. 
Revision A. March 2019. 

• Strategic and actionable recommendations to strengthen water related infrastructure 
and management to increase climate resilience for Cuddalore, Thoothukudi and 
Chennai. Revision A [draft final report]. June 2019. 

• Workshop report. Workshop on strategic and actionable recommendations to 
strengthen water related infrastructure and management to increase climate resilience 
for Cuddalore, Thoothukudi and Chennai. Revision B. August 2019. 

• Strategic and actionable recommendations to strengthen water related infrastructure 
and management to increase climate resilience for Cuddalore, Thoothukudi and 
Chennai. Revision D [final report]. November 2019. 
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2 Overall findings and recommendations 

The deliveries have been prepared as three similarly structured local document pairs as 
discussed and agreed in the start of the project and are thus serving local administrations 
directly and specifically in the three areas.  

Even though the document pairs compiled in this report are stand alone reports, we have 
summarised gross comparisons of findings and recommendations from the three areas in 
two tables below. 

Table 1 presents the key findings arising from the baselines and analyses carried out for 
each of the three areas. These recommendations are in the tables clustered related to city 
development, water resources, storm water drainage, water supply and wastewater. 

Table 2 gives an overview of all actions recommended to strengthen water related 
infrastructure and management to increase climate resilience for Chennai City, Cuddalore 
Town and Thoothukudi Town to address challenges. 

It is apparent from the tables that the three areas to a large degree face the same 
challenges as also reflected in the similarity in recommended actions. 
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Table 1:  Main findings from the baseline and analyses carried out for Chennai City, Cuddalore Town and Thoothukudi Town associated with city development, water resources, 
storm water drainage, water supply and wastewater.  

 Chennai Cuddalore Thoothukudi 

C
ity

 d
e

v
e
lo

p
m

e
n

t 

 

• Lack of implementation of the Protection of Tanks 
and Eviction of Encroachment Act since its 
enactment in October 2007; 

• Change in land use due to urbanization in Chennai 
(1995 – 2011) increases the risk of flood every 
year. Green cover has been reduced to non-
vegetative or concrete surfaces, increasing surface 
runoff and lowering infiltration; 

• Chennai is in a low-lying region which poses 
difficulty in drainage; 

• Chennai has an intensely developed urban core, 
surrounded by rural or peri-urban areas that lack 
basic amenities; 

• The unsystematic growth, mostly in the north-west 
direction, coupled with fragmented governance has 
let to loss of marshlands and reduced inter-
connectivity; 

• Development takes place with little regard to the 
hydrology of the area and the carrying capacity of 
the aquifers. 

• Cuddalore Town is in the coastal zone and prone to 
flooding, erosion and natural hazards; 

• The area between the old town and the new town is 
developing and filling up in a disorganized manner 
with unauthorized layouts; 

• Improper land use classification and inadequately 
allotted land for services and recreation constrain 
development of tourist areas; 

• A reduction in population growth rate in Cuddalore 

• Town is due to the rapid development of 
commercial establishments and higher cost of land; 

• Vast tracts of land are laying idle due to little or no 
investment in development. 

• Areas in the old town are saturated, exceeding local 
infrastructure and service delivery capacity; 

• Lack of green and recreational areas; 

• The population growth in the core areas of the town 
is low due to inadequate infrastructure and 
shortage of developable land. 
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 Chennai Cuddalore Thoothukudi 

W
a

te
r re

s
o

u
rc

e
s
 

• Severe drinking water shortage in the city. 
Projections indicate that the water situation will 
worsen; 

• In general, the north-east monsoon causes heavy 
damages to property, irrigation and human life; 

• Water logging after heavy rain in many areas where 
there are no drainage facility and due to steady rise 
in groundwater table; 

• Slums and residences along the riverbanks dispose 
sewage and solid waste into the rivers; 

• High deposits of silt in the tail end of reaches blocks 
tidal flow into rivers; 

• Encroachments and dumping of solid waste in 
water ways cause flood hazards; 

• Groundwater in Chennai District is over-exploited 
category; 

• Continuous pumping from the limited aquifer 
system, leads to declining groundwater and aquifer 
stress; 

• Groundwater quality is deteriorating in the Minjur 
well field and in other small well fields close to the 
sea;  

• Saltwater intrusion in the coastal areas of Chennai; 

• Land erosion in beach areas; 

• Formation of sand bars in river mouths causes 
stagnation in Cooum and Adyar Rivers; 

• Lack of ecological flow in the rivers in Chennai. 

• Insufficient water storage capacity;  

• Siltation during rainfall events causes heavy 
siltation in irrigation canals and lakes. During 
floods, siltation leads to breaches and inflicts 
damages to banks and structures in the irrigation 
systems;  

• Effluents from industries pollute surface water in 
Cuddalore;  

• Major floods occur in the north-east monsoon 
season during heavy rainfall. Irrigation lakes, 
channels and roads get breached and agricultural 
and garden crops get submerged and damaged. 
Urban areas are flooded during heavy rains, 
causing damage to life and property;  

• Tamil Nadu experiences severe drought. The worst 
recent drought years are 1980, 1982, 1983, 1987, 
1989, 2002, 2003, 2004, 2006, 2009, 2016 and 
2019; 

• Over-exploitation of groundwater and depletion in 
Cuddalore District; 

• Sea water intrusion in the coastal areas due to 
over-exploitation of groundwater from industrial 
activities and urban development. 

• Accumulation of silt in the basin’s canal systems 
due to soil erosion; 

• Floods in the basins during monsoon periods, and 
flooding of urban areas during heavy rain; 

• Stagnation of water in the town after a storm; 

• Severe droughts; 

• Poor groundwater quality; 

• Freshwater scarcity. Groundwater scarcity in 
Thoothukudi Town; 

• Salt manufacturing in the surrounding area of the 
town contaminates the thin shallow fresh 
groundwater lenses in the area; 

• Groundwater and surface water pollution from 
industries; 

• Increased demand for industrial and drinking water 
in the Thoothukudi area. 
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 Chennai Cuddalore Thoothukudi 

S
to

rm
 w

a
te

r d
ra

in
a
g

e
 

• Silt and garbage enter micro drains through the 
storm inlets; 

• Dumping and blockage of solid waste in the drains 
aggravates flooding; 

• Insufficient size of storm inlets and incorrect level of 
the sill; 

• Illegal sewerage connections from houses and 
improper maintenance due to encroachments over 
the SWDs; 

• Most of the domestic sullage/sewage from the city 
is drained into Adyar River. This river also receives 
pollutants from industries; 

• Buckingham Canal (originally designed as a water 
way) has turned into a drainage canal, carrying 
toxic effluents; 

• Many manhole covers are broken and/or filled with 
silt, garbage and construction material that obstruct 
the entry and flow of storm water; 

• Most of the drains are encroached, causing 
obstruction for free flow. At some places, residential 
buildings have been built over the drains, leaving 
no trace of their existence. At many places, the 
drains are encroached and constricted to an extent 
that prevents entry of staff/machinery for 
cleaning/desilting. 

• Solid waste in drains exacerbates flooding; 

• Inadequate dimensioning and design of the 
drainage system; 

• Storm surges not considered in the planned storm 
water drainage network;  

• Climate change not considered in the planned 
storm water drainage network. 

• Poor storm water drainage of the road network. No 
roadside drains in most of the areas of the 
corporation; 

• Poor maintenance of holding ponds; 

• Blockages of natural drains/storm water paths due 
to unauthorized building activities; 

• Impeded interconnectivity between drains due to 
new road constructions; 

• Solid waste blockage in the drains; 

• Silt and weed growth in the drains; 

• Drains of inadequate carrying capacity; 

• Drainage system only covers the old town of 
Thoothukudi; 

• No underground sewerage system. Major drains 
carry sewage and septic tank effluent to the sea via 
Upparu River, Buckle Canal and local creeks; 

• Stagnation of water and local ponding in low lying 
areas where the natural slope does not allow flow; 

• Tidal forcing in the major drains reaching the sea; 

• Reduction in the width of Buckle Canal while 
constructing an RCC wall for bank protection. This 
along with siltation has reduced the carrying 
capacity; 

• The secondary and tertiary drains along the road 
get filled with solid waste and debris. Due to the flat 
terrain, it is difficult to maintain self-cleansing 
velocity in the drains; 

• In low lying areas, local pumping is the only 
alternative for drainage; 

• The right bank of Upparu River has a lower 
elevation at the convergence of Mullakkadu Odai 
(flowing north) and Upparu River. During heavy 
rains, water crosses the ridge and flows into the 
other part of the Mullakkadu Odai. From here it 
flows south ultimately meeting the creek causing 
overtopping and flooding in many areas of 
Athimarapatti. 
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 Chennai Cuddalore Thoothukudi 

W
a

te
r s

u
p

p
ly

 

• The urban population lacks consistent access to 
adequate water supply; 

• Deterioration of the water supply system and 
increase in leakages; 

• The distribution system comprises old pipes in 
many areas and there is a high percentage of non-
revenue water; 

• Industrial development within the city with 
increasing water demand has resulted in various 
industrial establishments having their own water 
supply system; 

• Groundwater sources at Minjur, Panjetti and 
Tamaraipakkam in the Arani-Kosasthalaiyar River 
Basin (north-west of the city) have been used to 
address domestic and industrial needs and are 
getting depleted; 

• Drinking water sources in Chennai rely mostly on 
rainfed rivers; 

• Lack of water storage space; 

• Many water connections in Chennai City are not 
metered. 

• The water supply network is old and dilapidated 
with leakages and occasional mixing with sewage 
pollutes drinking water; 

• Silted wells and non-functioning plants in the water 
supply system;  

• 534 public fountains in the town should be reduced 
in a phased manner to encourage households to 
opt for regular connections. Households that use 
public fountains should be charged at regular rates; 

• The piped water supply network does not cover the 
complete town. The Combined Water Supply 
Scheme (CWSS) project will increase the coverage, 
both in terms of area and population; 

• Groundwater and surface water sources are limited, 
and water use efficiency is low; 

• Extraction of groundwater has reduced water 
availability and water quality; 

• The existing system has outlived its design period. 
Rehabilitation is not economic for the present 
design period; 

• Many uncovered streets/areas in the town including 
the newly added five town Panchayats; 

• Water is supplied to the consumer once in three 
days; 

• Leakage in the transmission main; 

• Pump sets and electrical works at Vallanadu head 
works and Rajaji Park have exceeded their life 
period; 

• Distribution and feeder lines are old with leakages; 

W
a

s
te

w
a

te
r 

• Poor operation and maintenance of sewerage 
systems; 

• Corroded mains need replacement;  

• Flushing and disinfection of trunk sewer mains are 
required; 

• Storm water and wastewater mixing;  

• Inadequate safeguarding and maintenance of 
manholes;  

• Illegal dumping and accumulation of solid waste in 
the sewerage system; 

• No instrumentation and automation for real time 
flow assessment in the system; 

• Wastewater drains pollute the water bodies in 
Chennai; 

• Adyar, Kosasthalaiyar Cooum Rivers and 
Buckingham Canal are heavily polluted. 

• Wastewater in storm water drains polluting 
Pennaiyar and Gedilam Rivers;  

• Phase 1 of the Under Ground Sewerage Scheme 
(UGSS) has been designed based on a water 
supply of 90 lpcd. The design base for the new 
water supply scheme is 135 lpcd and an additional 
capacity of the wastewater system is required to 
meet future demands; 

• The pipe laying works for Phase 1 has been 
completed, but not all house service connections 
(HSCs) have been established; 

• Only one MLD sewage is treated against the design 
capacity of 12.5 MLD and the Sewage Treatment 
Plant (STP) cannot operate properly;  

• Illegal dumping and accumulation of solid waste in 
the sewerage system 

• Exfiltration of sewage from the old sewerage 
system causes environmental degradation; 

• The existing system covers a limited area of the 
corporation. New sewerage systems required for all 
remaining extended areas; 

• Thoothukudi Town lacks sewage treatment and 
appropriate sewage conveyance system. Untreated 
wastewater is discharged into Buckle Canal and 
other water bodies. 
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Table 2:  Actions recommended to strengthen water related infrastructure and management to increase climate resilience for Chennai City, Cuddalore Town and Thoothukudi 
Town. 

Main issue Structural Geographical 
focus 

Chennai Cuddalore Thoothukudi 

Floods, droughts/water 
supply 

Structural Basin Action Ch-01: Hydro structures in 
Chennai Basin 

Action Cu-01: Hydro structures in 
Pennaiyar, Paravanar and Vellar 
Basins 

Action Th-01: Hydro structures in 
Kallar and Tamiraparani Basins 

Droughts/water supply Non-structural Basin Action Ch-02: Agronomic changes 
in Chennai Basin  

Action Cu-02: Agronomic changes 
in Pennaiyar Paravanar and Vellar 
Basins 

Action Th-02: Agronomic changes 
in Kallar and Tamiraparani Basins 

Droughts/water supply Structural Basin Action Ch-03: Water supply from 
Neyveli Mines to Chennai City 

  

Droughts/water supply Structural Basin and city 

 

Action Cu-03: Cuddalore 
groundwater management 

Action Th-03: Thoothukudi 
groundwater management 

Floods, droughts/water 
supply, wastewater 

Non-structural Basin and city Action Ch-04: Operational centre 
for IWRM 

Action Cu-04: Operational centre 
for IWRM 

Action Th-04: Operational centre 
for IWRM 

Floods, droughts/water 
supply, wastewater 

Non-structural Basin and city Action Ch-05: Asset management 
plan(s)  

Action Cu-09: Asset management 
plan(s) 

Action Th-08: Asset management 
plan(s) 

Droughts/water supply Structural City Action Ch-06: Reduction of non-
revenue water  

Action Cu-10: Reduction of non-
revenue water 

Action Th-09: Reduction of non-
revenue water 

Wastewater Structural City Action Ch-07: Underground 
sewerage scheme for parts of 
expanded Chennai City 

Action Cu-11: Household sewerage 
interconnection to main grid and 
awareness program 

Action Th-10: Household sewerage 
interconnection to main grid and 
awareness program 

Wastewater Structural City Action Ch-08: UGSS for parts of 
Chennai Metropolitan Area 

  

Floods Structural City 

 

Action Cu-05: Dredging of the sand 
bar at Gedilam River mouth 

 

Floods Structural City 

 

Action Cu-06: Construction of 
embankments in Cuddalore 

Action Th-05: Construction of 
embankment 

Floods Structural City 

 

Action Cu-07: Completion and 
improvement of Cuddalore storm 
water drainage system 

Action Th-06: Construction of part 
of storm water drainage system 
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Main issue Structural Geographical 
focus 

Chennai Cuddalore Thoothukudi 

Floods, wastewater Non-structural Basin and city 

 

Action Cu-08: Operational centre 
for FF&EWS 

Action Th-07: Operational centre 
for FF&EWS 

Wastewater Structural City Action Ch-09: Sewerage treatment 
plants in Chennai Metropolitan 
Area  

Action Cu-12: Sewerage treatment 
plant 

Action Th-11: Sewerage treatment 
plants 

Wastewater Structural City Action Ch-10: Effluent treatment 
plants for industrial clusters in 
Chennai Metropolitan Area  

Action Cu-13: Effluent treatment 
plants in six (6) industrial clusters in 
Cuddalore District 

Action Th-12: Effluent treatment 
plants for industrial clusters in 
Thoothukudi District 

Floods, droughts/water 
supply 

Non-structural City Action Ch-11: Nature based 
solutions1 

Action Cu-14: Nature based 
solutions1 

Action Th-13: Nature based 
solutions1 

Floods, wastewater Non-structural City Action Ch-12: Solid waste 
management 

Action Cu-15: Solid waste 
management 

Action Th-14: Solid waste 
management 

 

 

                                                
1 The NBSs increase water bodies and enhance protection against floods and storm surges while helping to protect, sustainably manage and restore natural or modified 
ecosystems like mangroves and wetlands, afforestation and roof terracing. The NBSs to consider include, but are not limited to: Mangrove replantation in coastal areas; 
Wetland reestablishment; Afforestation of scrub lands and urban forestry; Pervious and permeable pavements; and Green roofing of commercial and public buildings. 
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Executive summary 

Background 

Tamil Nadu is exposed to cyclones, flooding, droughts and tsunamis. The state experienced 
devastating floods in 2015, caused by heavy cyclonic rainfalls. In 2016, drought was 
declared in 31 out of the 32 districts. In 2004, the coastal areas were severely impacted by 
the tsunami caused by an earthquake northeast of Sumatra in Indonesia.  

Variations in climate influence agriculture production, exploitation of groundwater and 
availability of drinking water. Climate change adds to these challenges underpinning a need 
to enhance the resilience of communities to cope. 

In May 2016, the Government of Tamil Nadu submitted a request to the Ministry of Urban 
Development (MoUD) for Capacity Development and Technical Assistance (CDTA) with the 
view of strengthening climate change resilience in Chennai and other vulnerable towns in 
the state. The CDTA was approved in June 2016 by the Technical Assistance Steering 
Committee under MoUD. 

CDTA 

The main goal of the CDTA is to support local governments and their stakeholders in 
transforming urban areas into safer and better places to live in and to improve the ability to 
absorb and rebound from potential shocks and stresses. 

Objectives 

• To conduct an advanced basin-wide study of water-related disaster risks considering 
climate change in selected vulnerable coastal towns in Tamil Nadu. The study shall 
provide strategic and actionable recommendations to strengthen water related 
infrastructure and management including water supply, sewage collection and 
treatment, storm water drainage, flood management and early warning systems to 
increase climate resilience. 

• To provide technical capacity building support to the Government of Tamil Nadu in the 
implementation of the recently launched Sustainable Water Security Mission, including 
the development of climate resilient strategy; identification and prioritization of smart, 
innovative and sustainable urban water management projects and institutional 
strengthening. 

Geographical Scope 

The coastal city/towns considered in the CDTA are Chennai, Thoothukudi and Cuddalore.  

The geographical scope of the present report is Cuddalore Town. 

Implementation arrangements 

ADB provides assistance to the Government of Tamil Nadu. Authorized representative from 
ADB is the Director, Urban Development and Water Division (SAUW), South Asia 
Department. 

The executing agency of the CDTA is the Tamil Nadu Infrastructure Financial Services Ltd 
(TNUIFSL).  
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M/s DHI Water and Environment India Pvt. Ltd, Feedback Infra Pvt. Ltd, Sweco have been 
appointed as CDTA consultants for this project and the team works under direct guidance 
of ADB and TNUIFSL. 

The CDTA consultants operate from office space provided in the TNUIFSL headquarters 
building in Chennai. 

Methodology 

Phased implementation 

The CDTA has been implemented in three phases.  

 

Phase 1 from April 2017 to January 2018 Phase 1 developed City Profiles for the city and 
two towns with baseline information and situational analyses with the view of enabling 
decisions to be taken towards incorporating resilience enhancing actions into urban 
development planning. The baseline overviews used secondary information but also 
incorporated experience from local stakeholders through field visits. The City Profiles 
identified the main water related issues in the city and each of the two towns. In parallel 
numerical models were setup for the basins and the city/towns and downscaling of climate 
models was initiated. 

Phase 2 from January to September 2018 used scenario simulations to pursue mitigation 
of the identified water related issues leading to a series of draft recommendations for actions 
in the city and each of the two towns. These draft recommendations were included in a 
discussion paper for each city/town that supported dialogues with stakeholders. 

Phase 3 from September 2018 to September 2019 developed the draft recommendations 
further in continuous dialogue with stakeholders producing a catalogue of smart water 
solutions for strengthening resilience to cope for the city and each of the two towns. The 
catalogues provide strategic and actionable recommendations to strengthen water related 
infrastructure and management to increase climate resilience, which is the targeted 
outcome of the CDTA. 
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Participation 

Throughout the CDTA discussions have been held with stakeholders in Cuddalore, with the 
view of acquiring all relevant data and information and ensuring that stakeholders’ 
knowledge and perceptions have been considered in establishing and updating the baseline 
and in developing the recommendations. These discussions have taken place in bilateral 
meetings and in dialogues associated with the day-to-day work. The CDTA has maintained 
a log of such meetings and on data acquisition. 

Several focused multi- and bilateral stakeholder meetings have been held to facilitate 
shared appreciation of progress and deliveries as listed in Table 0-1, which also gives 
references to documents produced by the CDTA in which further details are available on 
consultations. The stakeholders participating in these events have also been listed in Annex 
6 (page 343) to this report. 

Table 0-1: Key stakeholder consultations and dialogue processes. 

Consultations Dates Reference 

Inception  Inception Report. Revision C. June 2017 

Baseline field trips 18 – 23 September 
2017 

Report on Cuddalore Field Trip. Conducted on 18th – 23rd 
September 2017. Revision A. October 2017 

Data collection January 2017 – 
March 2018 

CDTA data collection log 

City profile 
consultations 

September 2017 – 
August 2018 

City Profile for Cuddalore – Focus on Water Management. 
Revision B – August 2018 

Draft 
recommendations 
consultation 

June – July 2018 Preliminary strategic and actionable recommendations to 
strengthen water related infrastructure and management to 
increase climate resilience for Cuddalore Town. Revision 
A. August 2018 

Appraisal of proposed 
solutions 

30 January 2019 – 
28 February 2019 

Minutes of meetings with stakeholders from Chennai, 
Thoothukudi and Cuddalore for appraisal of the proposed 
solutions. Conducted from 30 January – 28 February 2019. 
Revision A. March 2019 

Draft final report  May 2019 Strategic and actionable recommendations to strengthen 
water related infrastructure and management to increase 
climate resilience for Cuddalore, Thoothukudi and 
Chennai. Revision A. June 2019. 

Draft final report 
consultations 
workshop 

21 August 2019 Workshop report. Workshop on strategic and actionable 
recommendations to strengthen water related infrastructure 
and management to increase climate resilience for 
Cuddalore, Thoothukudi and Chennai. Revision A. August 
2019. 

 

Modelling 

A schematic overview of the integrated holistic numerical modelling undertaken under the 
CDTA is provided in Figure 12-1. A more detailed overview of the modelling has been 
attached as Annex 5 to this report (page 338). 
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Figure 0-1: Schematic diagram of the integrated, holistic numerical modelling. Further detail presented in 
Table 0-2. 

The numerical modelling of flood and drought (water deficit) is divided into two modelling 
components (Table 0-2): 

1) Water balance modelling of the river basin(s) covering or connected to Cuddalore, 
Thoothukudi and Chennai; and  

2) Flood modelling for each of the two towns Cuddalore and Thoothukudi. 

Table 0-2: Overview of numerical modelling of river basins for water balance assessment and of towns 
for flood assessment. 

Topic River Basin(s) Town(s) 

Objective Reduce water deficit by optimising water 
utilisation in river basins. 

Reduce flood in towns by increasing 
water conveyance and by applying 
structural methods to reduce flood 
coverage. 

Measures • Hydro structures as reservoirs, anicuts, and 
restoration of existing hydro structures;  

• Lining of irrigation canals; 
• Inter and intra basin transfer 
• Storage in old abandoned mines; 
• Change of the applied irrigation methods to 

more modern water saving irrigation 
methods as e.g. drip irrigation; and 

• Change of crops to less water consuming 
crops. 

• Storm water drainage systems; 
• Embankments; 
• Dredging; and 
• Flood forecasting and early warning 

systems. 
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Topic River Basin(s) Town(s) 

Model 
systems 

MIKE Hydro Basin. Includes rainfall runoff, 
river flow, hydro structures, irrigation and more. 

MIKE Flood and Urban that are 
dynamically coupled. Includes rainfall 
runoff, river flow, flow in storm water 
drains, structures, overland flow and 
more. 

Areas 
covered 

For Cuddalore Town: 

1) Pennaiyar River Basin 
2) Paravanar River Basin 
3) Vellar River Basin 

For Thoothukudi: 

1) Kallar River Basin 
2) Tamiraparani River Basin 

For Chennai: 

1) Chennai River Basin 

Cuddalore Town 

Thoothukudi Town 

Data basis Digital elevation model (DEM), land use, rivers, 
hydro structures, crops.  

Rainfall and evaporation. 

10 regional climate model results (RCP4.5). 

DEM, rivers, storm water drainage 
systems, infrastructure, census data. 

Rainfall and evaporation. 

10 regional climate model results 
(RCP4.5). 

Storm water drainage systems were 
implemented combining: 1) planned 
based on recent Detailed Project Reports 
(DPR) for storm water drainage systems; 
and 2) where no new systems are 
planned then existing storm water 
drainage systems. 

Boundary 
conditions 

Rainfall observed and 10 downscaled, 
evaporation observed and 10 downscaled. 

Rainfall observed and downscaled in the 
form of intensity-duration-frequency (IDF) 
curves, river inflow from river basin 
extracted from river basin modelling 
(analyses to give discharges with 
different return periods) and storm surge 
levels in Bay of Bengal (analysed to give 
water levels with different return periods). 

All boundaries are imposed with 
combinations of return periods. 

Output from 
simulations 

Time-series of discharges including river flows 
and outflow from structures. 

Time-series of flood coverage. 

Method Simulations are carried out for each of the 10 
downscaled rainfalls with and without the 
considered measures. 

Simulation are carried out with and 
without the considered measures. 

Analyses Statistical analyses of the 10 discharge and 
water deficit results (10 different downscaled 
time-series). 

Median values are used in the assessment. 

Extent of flood cover and impact of flood. 

Assessment Based on reduction in deficit obtained from the 
different measures. 

Based on reduction of flood extent and 
impact on population obtained from the 
different measures. 

 

Findings 

Key water related issues and challenges identified in the updated baseline for Cuddalore 
(City Profile for Cuddalore, August 2018) include: 
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Issues related to the development of the town 

• Cuddalore Town is in the coastal zone and prone to flooding, erosion and natural 
hazards; 

• The area between the old town and the new town is developing and filling up in a 
disorganized manner with unauthorized layouts; 

• Improper land use classification and inadequately allotted land for services and 
recreation constrain development of tourist areas; 

• A reduction in population growth rate in Cuddalore Town is due to the rapid development 
of commercial establishments and higher cost of land; and 

• Vast tracts of land are laying idle due to little or no investment in development. 

Water resources issues 

• Insufficient water storage capacity;  

• Siltation during rainfall events causes heavy siltation in irrigation canals and lakes. 
During floods, siltation leads to breaches and inflicts damages to banks and structures 
in the irrigation systems;  

• Effluents from industries pollute surface water in Cuddalore;  

• Major floods occur in the north-east monsoon season during heavy rainfall. Irrigation 
lakes, channels and roads get breached and agricultural and garden crops get 
submerged and damaged. Urban areas are flooded during heavy rains, causing damage 
to life and property;  

• Tamil Nadu experiences severe drought. The worst recent drought years are 1980, 
1982, 1983, 1987, 1989, 2002, 2003, 2004, 2006, 2009, 2016 and 2019; 

• Over-exploitation of groundwater and depletion in Cuddalore District; and 

• Sea water intrusion in the coastal areas due to over-exploitation of groundwater from 
industrial activities and urban development.  

Storm water drainage 

• Solid waste in drains exacerbates flooding; 

• Inadequate dimensioning and design of the drainage system; 

• Storm surges not considered in the planned storm water drainage network; and  

• Climate change not considered in the planned storm water drainage network.  

Water supply issues 

• The water supply network is old and dilapidated with leakages and occasional mixing 
with sewage pollutes drinking water; 

• Silted wells and non-functioning plants in the water supply system;  

• 534 public fountains in the town should be reduced in a phased manner to encourage 
households to opt for regular connections. Households that use public fountains should 
be charged at regular rates; 

• The piped water supply network does not cover the complete town. The Combined 
Water Supply Scheme (CWSS) project will increase the coverage, both in terms of area 
and population; 

• Groundwater and surface water sources are limited, and water use efficiency is low; 



 

xxxvi 

• Extraction of groundwater has reduced water availability and water quality; 

• Exploitation of groundwater from industrial activities and urban development has led to 
salinization of groundwater; 

• Losses in the existing water supply system are high; 

• Non-revenue water (NRW) rises further as unauthorised connections increase; 

• High maintenance cost associated with pumps (rusting) exacerbated by high iron 
content. There are no standby pumps and water supply is hampered during breakdown 
of pumps; 

• Technology for iron removal is obsolete; and 

• Inadequate documentation and mapping of assets impedes operation and maintenance; 

Wastewater issues 

• Wastewater in storm water drains polluting Pennaiyar and Gedilam Rivers;  

• Phase 1 of the Under Ground Sewerage Scheme (UGSS) has been designed based on 
a water supply of 90 lpcd. The design base for the new water supply scheme is 135 lpcd 
and an additional capacity of the wastewater system is required to meet future demands; 

• The pipe laying works for Phase 1 has been completed, but not all house service 
connections (HSCs) have been established; 

• Only one MLD sewage is treated against the design capacity of 12.5 MLD and the 
Sewage Treatment Plant (STP) cannot operate properly;  

• Illegal dumping and accumulation of solid waste in the sewerage system 

Measures 

Structural and non-structural measures considered in the integrated numerical modelling 
and assessments against floods, droughts/water supply and wastewater dimensions are 
presented in Table 0-3, which also lists the strategic actions recommended. 

Further details on these actions to strengthen water related infrastructure and management 
and to increase climate resilience for Cuddalore Town are given in Table 0-4. 
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Table 0-3: Structural and non-structural measures considered to address issues related to floods, 
droughts, water supply and water quality.  

 Structural measure Non-structural 
measure 

Strategic actions recommended 

F
lo

o
d
s
 

Extending drainage capacity of the 
Cuddalore storm water drainage 
system. 

Flood protection along the 
embankments of Gedilam River in the 
central part of Cuddalore. 

Retention of water (or inter basin 
transfer of water) upstream of 
Cuddalore Town. By this measure, 
the flow at Gedilam and Pennaiyar 
Rivers can be controlled, and the 
amplitude of extreme flood wave be 
reduced. 

Increase the drainage capacity of the 
Gedilam River by dredging at the river 
mouth and thus reduce the amplitude 
of flood waves. 

Flood warning and 
forecasting 
systems. 

Asset 
management. 

Integrated water 
resources 
management. 

Nature based 
solutions. 

Solid waste 
management. 

Action Cu-01: Hydro structures in 
Pennaiyar, Paravanar and Vellar 
Basins 

Action Cu-04: Operational centre for 
IWRM 

Action Cu-05: Dredging of the sand 
bar at Gedilam River mouth 

Action Cu-06: Construction of 
embankments in Cuddalore 

Action Cu-07: Completion and 
improvement of Cuddalore storm 
water drainage system 

Action Cu-08: Operational centre for 
FF&EWS 

Action Cu-09: Asset management 
plan(s) 

Action Cu-14: Nature based solutions1 

Action Cu-15: Solid waste 
management 

D
ro

u
g

h
ts

/ w
a
te

r s
u

p
p

ly
 

Increase efficiency in water supply. Flood warning and 
forecasting 
systems. 

Asset 
management. 

Integrated water 
resources 
management. 

Nature based 
solutions. 

Action Cu-01: Hydro structures in 
Pennaiyar, Paravanar and Vellar 
Basins 

Action Cu-02: Agronomic changes in 
Pennaiyar Paravanar and Vellar 
Basins 

Action Cu-03: Cuddalore groundwater 
management 

Action Cu-04: Operational centre for 
IWRM 

Action Cu-09: Asset management 
plan(s) 

Action Cu-10: Reduction of non-
revenue water 

Action Cu-14: Nature based solutions1 

 
1  The NBSs to consider include, but are not limited to: mangrove replantation in coastal areas; wetland 
reestablishment; afforestation of scrub lands and urban forestry; pervious and permeable pavements; and green 
roofing of commercial and public buildings. 
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 Structural measure Non-structural 
measure 

Strategic actions recommended 

W
a

s
te

w
a

te
r 

Interconnection of households to 
underground sewerage system. 

Treatment of sewerage. 

Treatment of industrial effluents. 

Flood warning and 
forecasting 
systems. 

Asset 
management. 

Integrated water 
resources 
management. 

Solid waste 
management. 

Action Cu-04: Operational centre for 
IWRM 

Action Cu-08: Operational centre for 
FF&EWS 

Action Cu-09: Asset management 
plan(s) 

Action Cu-11: Household sewerage 
interconnection to main grid and 
awareness program 

Action Cu-12: Sewerage treatment 
plant 

Action Cu-13: Effluent treatment 
plants in six (6) industrial clusters in 
Cuddalore District 

Action Cu-15: Solid waste 
management 

 

Recommendations 

Numerical models were set up to simulate the hydrology in the basins, in the town and in 
the sea to impose storm surges. Climate modelling has been established based on historic 
data and through downscaling of regional climate models. The models have contributed to 
further investigate solutions to water management challenges and a series of possible 
actions have been outlined. 

These efforts with continuous contribution from local stakeholders have led to the drafting 
of an action plan for increased climate resilience for Cuddalore Town. The action plan 
includes fifteen actions which are summarized in Table 0-4. 

The total cost estimate for the twelve actions amounts to around 1,198 Crores INR. 
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Table 0-4: Strategic and actionable recommendations to strengthen water related infrastructure and management to increase climate resilience for Cuddalore 
Town. 

Action Details Cost estimate 
(Crore INR) 

Im
p

le
m

e
n

ta
ti

o
n

 s
c
h

e
d

u
le

 

Responsible agency S
tru

c
tu

ra
l 

N
o
n

 
s
tru

c
tu

ra
l 

C
ity

 le
v
e
l 

B
a

s
in

 le
v
e

l 

Action Cu-01: 
Hydro structures 
in Pennaiyar, 
Paravanar and 
Vellar Basins 

Hydro structures to store water and control the amount of 
water released and delivered for irrigation and other uses. 
They can store water during intense rainfall events and 
delay the high discharge in the rivers and thereby reduce 
the river’s contribution to flood events in Cuddalore Town. 

56 hydro structures in Pennaiyar, 20 in Paravanar and 
Vellar and (27) Basins including new tanks, modernization 
of old tanks, new reservoirs, check dams and anicuts. 

Targeted outputs are: 

• Reduced water scarcity during dry season; and 
• Reduced flooding of Cuddalore Town. 

896 

Feasibility study 
+ implementation 

+ 

43.3 

O&M cost / 5 
years 

S
h

o
rt to

 m
e
d

iu
m

 te
rm

 d
e

p
e

n
d

in
g

 
o

n
 e

ffo
rt 

Public Works Department (PWD) X   X 

Action Cu-02: 
Agronomic 
changes in 
Pennaiyar 
Paravanar and 
Vellar Basins 

Development of management plan in terms of formulation 
of policy, regulation, identification of suitable locations and 
areas for adapting agronomic measures to save more 
water and reduce demand. 

Targeted outputs are: 

• Changes from flood irrigation to micro irrigation 
techniques; 

• Canal lining program; 
• Recommendation of SRI and SSI schemes in the 

basins; 
• Policies and regulations supported by model scenario 

analysis; 
• Recommendations on cropping patterns; and 
• Increased capacity and awareness. 

5.90 

Management 
plan 

S
h

o
rt te

rm
 fo

r m
a

n
a

g
e

m
e

n
t p

la
n

n
in

g
. 

Im
p

le
m

e
n

ta
tio

n
 lo

n
g

 te
rm

 

Agriculture Department X   X 
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Action Details Cost estimate 
(Crore INR) 

Im
p

le
m

e
n

ta
ti

o
n

 s
c
h

e
d

u
le

 

Responsible agency S
tru

c
tu

ra
l 

N
o
n

 
s
tru

c
tu

ra
l 

C
ity

 le
v
e
l 

B
a

s
in

 le
v
e

l 

Action Cu-03: 
Cuddalore 
groundwater 
management 

Groundwater abstraction exceeds the recharge, and 
seawater is intruding into the aquifers causing saline 
groundwater adversely impacting the population in 
Cuddalore Town limiting access to drinking water. 

Online monitoring of groundwater table and salinity of 
groundwater connected to DSS. 

Targeted outputs are: 

• Decision support system (DSS); 

• Integrated groundwater-surface water models; 

• Calculation of available water resources; 

• Integrated water resources management plan for the 

watershed; 

• Demarcation of saline zones and availability of 

groundwater resources; 

• Groundwater development and management plan; 

• Groundwater recharge measures; 

• Policies and regulations supported by model scenario 

analysis; 

• Recommendations on conjunctive use of groundwater 

and surface water; 

• Recommendations on suitable cropping patterns 

according to soil and water availability; 

• Recommendations on efficient water use / optimal 

irrigation practice; and 

• Awareness of impact of over exploited groundwater. 

6.70 

DSS + Strategic 
recommendations 

S
h

o
rt to

 m
e
d

iu
m

 te
rm

 d
e

p
e

n
d

in
g

 o
n

 e
ffo

rt 

Water Resources Organisation (WRO)  X  X X 
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Action Details Cost estimate 
(Crore INR) 

Im
p

le
m

e
n

ta
ti

o
n

 s
c
h

e
d

u
le

 

Responsible agency S
tru

c
tu

ra
l 

N
o
n

 
s
tru

c
tu

ra
l 

C
ity

 le
v
e
l 

B
a

s
in

 le
v
e

l 

Action Cu-04: 
Operational 
centre for IWRM 

The objective of the operational centre for IWRM is to 
optimise sustainable management of the water resources 
in the Pennaiyar, Paravanar and Vellar Basins considering 
the need of all users: agriculture, industry, domestic and 
the environment. 

Targeted output is optimised planning and distribution of 
available water resources considering the water supply 
and demands and their spatial and temporal variation 
including predictions. 

21.3 

Feasibility study 
+ implementation 

+ 

0.10 

O&M cost / year 

S
h

o
rt te

rm
 

Water Resources Organisation (WRO)  X X X 

Action Cu-05: 
Dredging of the 
sand bar at 
Gedilam River 
mouth 

During the dry season, a sand bar is formed at the mouth 
of Gedilam River that reduces the outflow to the sea 
during the wet season.  

Dredging of the sand bar will increase the outflow from the 
river and reduce the water levels near Cuddalore Town, 
hence reducing the flood extent. 

Construction of jetties extending from both the riverbanks 
into sea shall delay the sedimentation in the river mouth 
and delay the formation of the sand bar. 

Target output is reduced flood damage in Cuddalore 
Town. 

26.7 

Feasibility study 
+ implementation 

+ 

1.34 

O&M cost / year 

 Public Works Department (PWD) X  X  
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Action Details Cost estimate 
(Crore INR) 

Im
p

le
m

e
n

ta
ti

o
n

 s
c
h

e
d

u
le

 

Responsible agency S
tru

c
tu

ra
l 

N
o
n

 
s
tru

c
tu

ra
l 

C
ity

 le
v
e
l 

B
a

s
in

 le
v
e

l 

Action Cu-06: 
Construction of 
embankments in 
Cuddalore 

Flood model simulations show that a discharge of 631.5 
m³/s (2010 event) cause overtopping of embankments in 
the central part of Cuddalore Town (around 3.2 km from 
upstream town boundary). This can be avoided by 
increasing the embankment height by one m along a 
stretch of 300 - 400 m. 

Some of the storm water system outlets are located below 
the water level in Gedilam River and non-return valves (or 
similar regulators) that prevent back water up in these 
drains should be considered. 

Targeted outputs are that embankments in central 
Cuddalore Town is raised by one m along a stretch of 300 
400 m. 

16.90 

Feasibility study 
+ implementation 

+ 

0.51 

O&M cost / year 

S
h

o
rt te

rm
 

Public Works Department (PWD) X  X  

Action Cu-07: 
Completion and 
improvement of 
Cuddalore storm 
water drainage 
system 

Update and completion of the works presented in the DPR 
for the storm water drainage system in Cuddalore Town 
(completed in 2016) considering climate change and 
rainfall-runoff process and temporal variation of rainfall 
and runoff. The completion will reduce local water 
congestion, risk of local flood in CuddaloreTown and 
support rejuvenation of water bodies. 

Targeted outputs are: 

• Completed storm water drainage system in Cuddalore 

Town; and 

• Reduced risk and impacts of local flood in Cuddalore 

Town. 

130.4 

Update + 
implementation 

+ 

6.52 

O&M cost / year 

M
e

d
iu

m
 te

rm
 

Cuddalore Municipality X  X  



 

xliii 

Action Details Cost estimate 
(Crore INR) 

Im
p

le
m

e
n

ta
ti

o
n

 s
c
h

e
d

u
le

 

Responsible agency S
tru

c
tu

ra
l 

N
o
n

 
s
tru

c
tu

ra
l 

C
ity

 le
v
e
l 

B
a

s
in

 le
v
e

l 

Action Cu-08: 
Operational 
centre for 
FF&EWS 

The aim of the operational centre for flood forecasting and 
early warning system (FF&EWS) is to predict flooding and 
to disseminate information upcoming flood to 
governmental departments and the population in 
Cuddalore Town.  

The operational centre for FF&EWS requires a monitoring 
system covering the river basins and a numerical model 
including (but not limited to) rainfall-runoff, rivers and 
structures and can be expanded to include cyclone storm 
surge warning. 

Targeted outputs are: 

• Operation centre for FF&EWS; 

• On-line monitoring system; 

• Numerical flood forecasting model(s); 

• DSS; 

• System for dissemination of flood forecasts; 

• Flood action plans; and 

• Linkage with other governmental bodies. 

18.00 

Feasibility study 
+ implementation 

+ 

0.10 

O&M cost / year 

S
h

o
rt te

rm
 

Water Resources Organisation (WRO)  X X X 
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Action Details Cost estimate 
(Crore INR) 

Im
p

le
m

e
n

ta
ti

o
n

 s
c
h

e
d

u
le

 

Responsible agency S
tru

c
tu

ra
l 

N
o
n

 
s
tru

c
tu

ra
l 

C
ity

 le
v
e
l 

B
a

s
in

 le
v
e

l 

Action Cu-09: 
Asset 
management 
plan(s) 

Integrated documentation and mapping of different assets 
available for Cuddalore Town with the Municipality, 
enhancing operation and maintenance of old and new 
infrastructure. 

An asset management system with information such as 
age, number of leakages, asset numbering and 
identification, location, sizes, and material for water supply 
system and similarly for sewerage. This will support 
decision making during operation and maintenance. 

Targeted outputs are: 

• Asset inventory of water supply and sewerage system; 

• Condition assessment of different assets; 

• Mapping of assets on GIS platform; and 

• Capital investment plan for water supply and sewerage 

system for operation and maintenance and expansion of 

system. 

4.10 

Inventory + 
management 

plan 

L
o

n
g

 te
rm

 

Cuddalore Municipality  X X X 
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Action Details Cost estimate 
(Crore INR) 

Im
p

le
m

e
n

ta
ti

o
n

 s
c
h

e
d

u
le

 

Responsible agency S
tru

c
tu

ra
l 

N
o
n

 
s
tru

c
tu

ra
l 

C
ity

 le
v
e
l 

B
a

s
in

 le
v
e

l 

Action Cu-10: 
Reduction of non-
revenue water 

Non-revenue water (NRW) has three major components 
i.e. physical or real losses, commercial or apparent losses 
and unbilled authorised consumption.  

• Real losses are leakages from all parts of the system 

caused by inadequate operations and maintenance, 

lack of active leakage control and poor quality of 

underground assets; 

• Apparent losses are caused by under registration, data-

handling errors and the theft of water in various forms; 

and 

• Unbilled authorized consumption includes water used 

by the utility for operational purposes, water used for 

firefighting and water provided for free to certain 

consumer groups including unbilled non-metered 

consumption. 

In combination with the Asset Management Plan, an NRW 
reduction strategy should be developed. NRW 
management is not technically difficult, but it is complex 

Targeted outputs are: 

• Water audit for Cuddalore Town; 

• Leakage reduction strategy based on asset 

management report; 

• Customer Information system based on GIS map; 

• Increased revenue base and revenue; and 

• Sustainable O&M of water supply system. 

2.65 

Audit + strategy 

M
e

d
iu

m
 te

rm
 

Cuddalore Municipality  X X  
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Action Details Cost estimate 
(Crore INR) 

Im
p

le
m

e
n

ta
ti

o
n

 s
c
h

e
d

u
le

 

Responsible agency S
tru

c
tu

ra
l 

N
o
n

 
s
tru

c
tu

ra
l 

C
ity

 le
v
e
l 

B
a

s
in

 le
v
e

l 

Action Cu-11: 
Household 
sewerage 
interconnection to 
main grid and 
awareness 
program 

To avoid sewerage discharged directly into the storm 
water drains and polluting water bodies and to ensure 
effective functioning of the STPs all households should be 
connected to the sewer lines. To avoid sewerage 
discharged directly into the storm water drains and 
polluting water bodies and to ensure effective functioning 
of the STPs all the households should be connected to the 
sewer lines. 

The citizens must bear the costs involved in establishing 
the sewerage connection from house to main grid, and for 
its repair, alteration and maintenance within their premises 

Targeted outputs are: 

• Connections of individual household with main 

sewerage grid; 

• Unhindered flow in the underground sewerage system; 

and 

• Optimal functioning of sewage treatment plants. 

0.54 

Awareness and 
supervision 

M
e

d
iu

m
 te

rm
 

Cuddalore Municipality  X  X  
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Action Details Cost estimate 
(Crore INR) 

Im
p

le
m

e
n

ta
ti

o
n

 s
c
h

e
d

u
le

 

Responsible agency S
tru

c
tu

ra
l 

N
o
n

 
s
tru

c
tu

ra
l 

C
ity

 le
v
e
l 

B
a

s
in

 le
v
e

l 

Action Cu-12: 
Sewerage 
treatment plant 

Sewage generation for Cuddalore Town is projected to 
22.8 MLD in 2030 and 28.01 in 2050.  

An STP proposal is appraised by stakeholders for treating 
the projected sewerage generation. The place for 
construction is also suggested which is near to the 
existing STP in the Devanampattinam area. A tertiary 
treatment facility shall be provided to the proposed STP 
which can promote reuse and recycling of treated sewage 
water supplied to suffice the agricultural water demand. 

The target outputs are: 

• Reduced pollution of existing surface water bodies and 

storm water drains; and 

• Reuse and recycling of treated sewage by installing 

tertiary treatment facility to the proposed STP. 

31.8 

Feasibility study 
+ implementation 

+ 

4.27 

O&M cost / year 

M
e

d
iu

m
 te

rm
 

Tamil Nadu Water Supply and Drainage 
(TWAD) Board 

X  X  

Action Cu-13: 
Effluent treatment 
plants in six (6) 
industrial clusters 
in Cuddalore 
District 

By establishing a centralised or decentralised tertiary 
treatment plant, the recycled effluent can either be reused 
in its nearby area or it can be transferred to Cuddalore 
Town for reuse. However, to make the decision of what 
type of tertiary treatments can be applied requires a 
mathematical modelling of the collected effluent 
considering different parameters with respect to its quality 
and quantity. After implementation of the decentralized 
ETPs each for a cluster the industrial water demand shall 
be reduced. 

The target outputs are: 

• Reduced water demand from industries; 

• Reduce groundwater extraction; and 

• Reduced pollution. 

34.7 

Feasibility study 
+ implementation 

+ 

0.50 

O&M cost / year 

S
h

o
rt te

rm
 

Tamil Nadu Water Supply and Drainage 
(TWAD) Board 

X  X  



 

xlviii 

Action Details Cost estimate 
(Crore INR) 

Im
p

le
m

e
n

ta
ti

o
n

 s
c
h

e
d

u
le

 

Responsible agency S
tru

c
tu

ra
l 

N
o
n

 
s
tru

c
tu

ra
l 

C
ity

 le
v
e
l 

B
a

s
in

 le
v
e

l 

Action Cu-14: 
Nature based 
solutions 

Nature Based Solutions (NBSs) increase water bodies 
and enhance protection against floods and storm surges 
while helping to protect, sustainably manage and restore 
natural or modified ecosystems like mangroves and 
wetlands, afforestation and roof terracing. The NBSs to 
consider include, but are not limited to:  

• Mangrove replantation in coastal areas; 

• Wetland reestablishment; 

• Afforestation of scrub lands and urban forestry; 

• Pervious and permeable pavements; and 

• Green roofing of commercial and public buildings. 

The target outputs are: 

• Increased storage of fresh water and increased 

protection against river and storm surge floods; and 

• Increase in nursing grounds for fish and prawns due 

to mangrove reclamations.  

• Afforestation of scrub lands, urban forestry and green 
roofing can also reduce the noise pollution in the town. 

0.85 

Management 
plan 

S
h

o
rt te

rm
 fo

r m
a

n
a

g
e

m
e

n
t p

la
n

n
in

g
. Im

p
le

m
e

n
ta

tio
n

 
lo

n
g

 te
rm

 

Directorate of Town and Country 
Planning of Housing and Urban 
Development Department 

 X X  
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Action Details Cost estimate 
(Crore INR) 

Im
p

le
m

e
n

ta
ti

o
n

 s
c
h

e
d

u
le

 

Responsible agency S
tru

c
tu

ra
l 

N
o
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s
tru

c
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l 

C
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v
e
l 

B
a

s
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 le
v
e

l 

Action Cu-15: 
Solid waste 
management 

There are 45 wards in Cuddalore Municipality, which are 
grouped into 11 sanitation divisions for waste 
management. In 2016 196 MT of garbage was generated 
from the town every day and 65% was household waste. 

The solid waste management system in the municipality is 
ineffective with no systematic environmental monitoring to 
document pollution such as emission, leachate migration 
and leachate gas from landfill operations. Poor 
management is due to lack of infrastructure, resources 
and proper solid waste management planning (B. 
Abraham Lingan and G. Poyyamoli, 2014). 

The target outputs are: 

• Overview of source and type of waste generated in 

each ward; 

• Assessment of the volume of waste generation by 

ward; 

• Catalogue of in-situ collection method (waste 

segregation methods); 

• Determination of in-situ treatment methods options; 

• Determination of waste transportation methods 

options; 

• Determination of the safe disposal methods options; 

and 

• Determination of waste treatment methods options. 
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1 Introduction 

1.1 Background of the project 

Tamil Nadu is exposed to cyclones, flooding, droughts and tsunamis. The state experienced 
devastating floods in 2015, caused by heavy cyclonic rainfalls. In 2016, drought was 
declared in 31 out of the 32 districts. In 2004, the coastal areas were severely impacted by 
the tsunami caused by an earthquake northeast of Sumatra in Indonesia.  

Variations in climate influence agriculture production, exploitation of groundwater and 
availability of drinking water. Climate change adds to these challenges underpinning a need 
to enhance the resilience of communities to cope. 

In May 2016, the Government of Tamil Nadu submitted a request to the Ministry of Urban 
Development (MoUD) for Capacity Development and Technical Assistance (CDTA) with the 
view of strengthening climate change resilience in Chennai and other vulnerable towns in 
the state (Figure 1-1). The CDTA was approved in June 2016 by the Technical Assistance 
Steering Committee under MoUD. 

 

Figure 1-1: Project area map (Cuddalore, Thoothukudi and Chennai in Tamil Nadu). 

The main goal of the CDTA is to support local governments and their stakeholders in 
transforming urban areas into safer and better places to live in and to improve the ability to 
absorb and rebound from potential shocks and stresses. 

The objectives of the CDTA are: 

• To conduct an advanced basin-wide study of water-related disaster risks considering 
climate change in selected vulnerable coastal towns in Tamil Nadu Figure 1-1). The 
study shall provide strategic and actionable recommendations to strengthen water 
related infrastructure and management including water supply, sewage collection and 
treatment, storm water drainage, flood management and early warning systems to 
increase climate resilience. 

• To provide technical capacity building support to the Government of Tamil Nadu in the 
implementation of the recently launched Sustainable Water Security Mission, including 
the development of a climate resilient strategy; the identification and prioritization of 
smart, innovative and sustainable urban water management projects and institutional 
strengthening. 
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Climate change resilience for cities requires better development planning, safe and 
affordable infrastructure and services, regulation in building design and construction and 
regulation of hazardous activities. Land availability will be influenced, encouragement and 
actions will be required to reduce risk at household and community level. An effective early 
warning, preparedness and response system to disasters must be in place.  

Combining these efforts will reduce the risk for people and economies. An integrated, multi-
level and multi-stakeholder approach must be applied to build resilience to the range of 
shocks and stress at different levels and scales in complex systems (International Bank for 
Reconstruction and Development/World Bank, 2013).  

Asian Development Bank (ADB) provides assistance to the Government of Tamil Nadu. 
The authorized representative from ADB is the Director, Urban Development and Water 
Division (SAUW), South Asia Department. 

The executing agency of the CDTA is the Tamil Nadu Infrastructure Financial Services Ltd 
(TNUIFSL). 

The CDTA has been implemented in three phases (Figure 1-2).  

 

Figure 1-2: CDTA implementation phases. 

From the launch in April 2017 to January 2018 Phase 1 developed City Profiles for the city 
and two towns with baseline information and situational analyses with the view of enabling 
decisions to be taken towards incorporating resilience enhancing actions into urban 
development planning. The baseline overviews used secondary information but also 
incorporated experience from local stakeholders through field visits. The City Profiles 
identified the main water related issues in the city and each of the two towns. In parallel 
numerical models were setup for the basins and the city/towns and downscaling of climate 
models was initiated. Phase 1 activities have been discussed in detail in earlier submissions 
from the CDTA, notably the Inception Report, the Interim Report and the City Profiles. 

In Phase 2 from January to September 2018 scenario simulations have pursued mitigation 
of the identified water related issues leading to a series of draft recommendations for actions 
in the city and each of the two towns. These draft recommendations have been included in 
a discussion paper for each city/town supporting dialogues with stakeholders. 
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In Phase 3 from September 2018 to September 2019 the draft recommendations have been 
examined in further detail in dialogue with stakeholders. This has produced a catalogue of 
smart water solutions for strengthening resilience to cope for the city and each of the two 
towns. The catalogues provide strategic and actionable recommendations to strengthen 
water related infrastructure and management to increase climate resilience, which is the 
targeted outcome by the CDTA. 

This report presents the strategic and actionable recommendations to strengthen water 
related infrastructure and management to increase climate resilience in Cuddalore Town. 

1.2 Report objective 

Strategic and actionable recommendations to strengthen water related infrastructure and 
management to increase climate resilience for Cuddalore Town. 

1.3 Cuddalore Town 

Cuddalore Town is the headquarter of Cuddalore District in Tamil Nadu. It is located at the 
coast of the Bay of Bengal 200 km south of Chennai and 18 km south of Puducherry. The 
Pennaiyar River passes north of the town, while Gedilam River bisects the town 
(Figure 1-3).  

 

Figure 1-3: Cuddalore District and Cuddalore Municipality in Tamil Nadu. 

Cuddalore Municipality was established in 1866 during British rule as a revenue village 
(Municipal Administration & Water Supply Department, 2010). It was promoted to a 

https://en.wikipedia.org/wiki/Tamil_Nadu
https://en.wikipedia.org/wiki/Chennai
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selection grade municipality in 1991 and to a special grade municipality in 20082. The 
municipality covers an area of 27.68 km² with a population in 2011 of 173,636.  

Cuddalore Town connects with Chidambaram, Virudhachalam, Panruti, Nellikuppam and 
Villupuram by road and rail. The Cuddalore-Harbour Junction and Thiruppathiripuliyur 
railway stations provide passenger links to various parts of the state. The nearest airport is 
Chennai International Airport. The nearest major seaport is Karaikal Port, around 100 km 
to the south. 

The average annual rainfall in Cuddalore District from 1970 to 2000 was 1,235 mm (ENVIS 
Centre: Tamil Nadu, 2015). The average annual rainfall recorded in two rain gauges located 
in Cuddalore Town were 1,358 and 1,271 mm (IWS-c, 2017). 

1.4 Content of the report 

The strategic and actionable recommendations to strengthen water related infrastructure 
and management to increase climate resilience in Cuddalore Town are presented in a 
Volume I, which is the main report, and in a Volume II, which provides supporting baseline 
and other information. 

Volume I – Main report 

Section 1: Introduction. The formal background and objectives of the Capacity Development 
and Technical Assistance (CDTA) is presented. The project partners are introduced, and 
the phased implementation strategy is outlined. The present report for Cuddalore is placed 
into context of the overall project and the geographical scope is explained. A brief guidance 
is provided to the structure of the report. 

Section 2: Cuddalore Town. A more elaborate presentation of the baseline situation in 
Cuddalore Town has been extracted from the City Profile for Cuddalore, which was 
prepared earlier under the CDTA. General issues related to the development of the town 
are highlighted followed by briefs on water resources, storm water drainage, water supply 
and wastewater. Each of these briefs concludes by listing specific issues that were identified 
in the City Profile.  

Section 3: Climate change. A general introduction to the climate in the Cuddalore area is 
provided including observations on climate change perspectives. The focus is on 
temperature, precipitation, sea levels and extreme events all of which have been integrated 
in the models that have been established under the CDTA. Climate variation and climate 
change have been extensively reported in earlier deliveries as part of the City Profile and 
in the Interim Report. A more elaborate discussion is also offered in Annex 4 to this report.  

Section 4: Measures in the Basins. A brief introduction discusses the distinction between 
supply side and demand side strategies to handle water management issues and examples 
of such strategies are given that are relevant to issues identified in the City Profile for 
Cuddalore. Structural measures that are discussed in detail include hydro structures in the 
basins for water management and systems to treat effluent from industrial clusters. Non-
structural measures discussed are the establishment of operational centres for integrated 
water resources management (IWRM) and flood forecasting and early warning (FF and EW) 
that can deliver decision support based on monitoring and modelling. The water balance 
models established under the CDTA are presented for the three basins (Pennaiyar, 
Paravanar and Vellar). 

 
2 A municipality is termed selection grade when the annual average income is between six and ten Crores 

INR. A municipality is termed special grade when the annual average income exceeds ten Crores INR. 

https://en.wikipedia.org/wiki/Chennai_International_Airport
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Section 5: Measures in Cuddalore Town. The section discusses measures to address 
issues related to water supply, storm water drainage and flooding and wastewater arriving 
at a series of recommendations. Asset management planning and reduction in non-revenue 
water are in focus as management measures to conserve water and improve efficiency in 
water supply. Flood mitigation require improvements in the storm water drainage system, 
enhancements of certain embankment stretches and dredging at the mouth of Gedilam 
River and nature based solutions (e.g. mangrove replantation in coastal areas; wetland 
reestablishment; afforestation of scrub lands and urban forestry; pervious and permeable 
pavements; and green roofing of commercial and public buildings). Shortcomings in 
wastewater management are discussed. 

Section 6: Strategic action plan. The introduction outlines how the section presents the 
fifteen (15) actions covered in the strategic action plan for Cuddalore Town. A fast overview 
is given of the actions in the form of briefs. Each brief has a short narrative introduction, 
estimates the action cost, identifies the responsible agency and assesses the overall time 
required to implement the action. A summary overview of the cost of all actions is then 
presented also listing the responsible agencies. A Gannt presentation of the implementation 
plan follows which includes key activities under each action. As all actions have relations 
and synergies with most of the other actions, a matrix is examining the main interlinkages. 
Although each action has one agency responsible for coordinating the implementation all 
have several other stakeholders and partakers. A responsibility matrix has been included 
to provide insight into the coordination and collaboration requirements. The final part of the 
section presents each of the fifteen actions in detail. The presentations are uniform and 
highly structured in the form of actions sheets that cover most dimensions considered in 
project documents and consistent with the logical framework approach. 

Section 7: References. The CDTA has been based on a comprehensive body of secondary 
information that has been acquired throughout the study. All literature referred to in the 
reports produced under the CDTA are listed. 

Seven annexes have been included offering more detailed technical insight into key 
analytical instruments and approaches that have been applied in the CDTA: 

• Annex 1 – Non-revenue water (NRW) estimation; 

• Annex 2 – Basin model and results; 

• Annex 3 – Flood model and results; 

• Annex 4 – Climate change modelling; 

• Annex 5 – Modelling overview; 

• Annex 6 – Nature based solutions in Cuddalore; and 

• Annex 7 – Stakeholder consultations. 

Volume II – Baseline information 

Volume II focuses on acquisition, production, storage and description of information, while 
also offering a compilation of maps and climate related graphs. A more detailed overview 
of the content is provided in its introductory section.  

The stand-alone volume provides an extensive overview of information relevant to the 
current situation in Cuddalore with emphasis on water related sectors and gives graphical 
support to the recommendations presented in Volume I – Main report. Volume II is a 
repository that supports other reports produced in the CDTA, while also offering useful 
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baseline oversight for other activities concerned with water resources and infrastructure 
management in Cuddalore. 
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2 Cuddalore Town 

2.1 Introduction 

Cuddalore Town is the headquarter of Cuddalore District in Tamil Nadu located at the coast 
of the Bay of Bengal. Table 2-1 provides a brief description of Cuddalore Town.  

Table 2-1: Brief on Cuddalore Town3.  

Description Numerical figure / map Remarks 

Population 173,636 persons Census India 2011 

Projected population in 
2050 

241,597 persons (see below) 

Area of the municipality 27.79 km²  

Number of wards 45 wards  

Decadal population 
growth rate (2001-11) 

9.46% Growth rate decreasing 
since 1971 

Population density  

 

Population distribution in town, 2011 (expert’s 
analysis). 

6,200 persons/km² (Local 
Planning Authority 
Cuddalore, 2011)(Young, 
2003). 

6,500 persons/km² 
estimated for 2016. 

 
3 The brief is extracted from the City Profile of Cuddalore Town. The inserted maps are included with full 

details in the City Profile. 
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Description Numerical figure / map Remarks 

Spatial growth of the town 

 

Spatial growth from 1989 to 2014 of the town 
(expert’s analysis). 

Open and vacant areas 
within the town limit are 
filled up to accommodate 
the increased population. 

Growth direction 

 

Future growth direction of town (source: expert’s 
analysis). 

There is growth potential 
along the arterial roads 
leading to Chidambaram 
and Panruti to the west 
and south. 
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Description Numerical figure / map Remarks 

Population estimation 
2016 – 2050 

2016: 182,349 

2020: 189,319 

2025: 198,032 

2030: 206,745 

2035: 215,458 

2040: 224,171 

2050: 241,597 

The population is 
projected using the 
‘arithmetic progression’ 
method based on 1951-
2011 census data.  

Land use 

 

Existing land use (2014-2015). 

Residential: 66.26%, 

Transportation: 13.68% 

Industrial and commercial: 
8.15% 

Recreational: 0.56% 

Dry/open: >18% 

Developable land and 
future population density 
in the town 

 

Available developable area within and outside 
town limit (2014-2015). 

By 2050, Cuddalore Town 
will develop in a planned 
manner with an average 
population density of 
7,000 – 7,500 
persons/km². 

Developable land is 
available west of the town.  

Total land requirement to 
accommodate additional 
population by 2050 

7.10 km² By 2050 the additional 
population is projected to 
be 59,248 people. 
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Description Numerical figure / map Remarks 

Future development and 
land use map 2050 

 

Proposed land use distribution by 2050 (expert’s 
analysis and LPA, Cuddalore). 

In 2050, the additional 
population of the town will 
be accommodated in line 
with the land use plan 
prepared by the Local 
Planning Authority, 
Cuddalore. 

31,880 persons will be 
accommodated in 
available developable area 
(3.30 km²) through in-filling 
within the existing town 
limit. 

27,368 persons will be 
accommodated in new 
areas (3.80 km²) outside 
the existing town limit 
towards the north-west. 

 

2.2 Major issues related to the development of the town 

• Cuddalore lies in a low-lying coastal zone that is prone to flooding, erosion and natural 
hazards. Around 19% of the town is prone to flood hazard; 

• The area between the old town and the new town is rapidly developing and filling up in 
a disorganized manner with increased unauthorized layouts; 

• Improper land use classification and inadequately allotted land for services and 
recreation constrain development of tourist areas; 

• Reduced population growth rate of Cuddalore Town is due to the rapid development of 
commercial establishments and higher cost of land; and 

• Vast tracts of land are laying idle due to little or no investment in development. 

2.3 Water resources 

Cuddalore Town lies within two river basins, namely Pennaiyar and Paravanar (Figure 2-1). 
Vellar Basin is south of Cuddalore Town. 

The current and projected annual surface water potential for the three basins are shown in 
Table 2-3 and Table 2-3. Modelling by Public Works Department (PWB) projects an 
increase in water demand for all the basins. There will be a water deficit for Paravanar and 
Vellar Basins, and there will be a water surplus in Pennaiyar Basin. 
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Figure 2-1: River basins near Cuddalore Town. 

Table 2-2: Water balance for Pennaiyar and Vellar River Basins(IWS-a, 2016; IWS-b, 2005).. 

 
Table 2-3: Water balance for Paravanar River Basin (IWS-c, 2017). 

 2016 2030 2040 

Gross water potential (MCM) 449 449 449 

Total water demand (MCM) 594 680 725 

Balance (MCM)  -145 -231 -275 

 

Groundwater 

Groundwater is the main source of water to the town and for agriculture in the surrounding 
areas. The aquifer systems are under pressure due to excessive extraction of groundwater 
for domestic water supply and agriculture. The reduction in rainy days lowers aquifer 
recharge, see Figure 2-2. 

 Pennaiyar Vellar 

2010 2020 2045 2010 2020 2045 

Gross water potential (MCM) 3,593 3,594 3,595 2,601 2,601 2,601 

Total water demand (MCM) 2,392 2,591 3,112 2,604 2,657 2,800 

Balance (MCM) 1,201 1,003 483 -3 -56 -199 
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Figure 2-2: Status of groundwater utilisation. 

The deeper aquifers used for water supply and irrigation, lie between 10 and 30 m below 
ground level (bgl) (Figure 2-3). The shallow aquifer lies around 5 m bgl. 

There has been a decline in groundwater levels in the main aquifer since 2012 (Figure 2-4). 
The changes in precipitation and land uses and the reduction in number of rainy days are 
contributing to the decline as is insufficient control over groundwater exploitation.  

 

Figure 2-3: Average variation of groundwater level in Cuddalore Taluk. 
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Figure 2-4: Groundwater levels from 2000 to 2017 in Cuddalore Taluk. 

The iron content in the deeper aquifer exceeds the limit recommended for drinking water. 
This is due to geogenic contamination. 

Water resources issues 

• Insufficient capacity to store water: There is scope for increasing storage in the basins 
that contribute flow to the Cuddalore area;  

• Siltation: During rainfall the soil sediments carried with the runoff cause considerable 
siltation in irrigation canals and lakes. During heavy floods, siltation may lead to 
breaches and inflict damages to banks and structures in the irrigation systems;  

• Industrial pollution: Effluents from industries pollute surface water in Cuddalore. There 
is an urgent need to control the industrial pollution and protect the affected water bodies. 
Water from the Neyveli Mine carries high amounts of ash leading to pollution and heavy 
siltation of Walajah Lake;  

• Flooding: Major floods occur in the north-east monsoon during heavy rainfalls. Irrigation 
lakes, channels and roads get breached and agricultural and garden crops get 
submerged and damaged. Urban areas are flooded during heavy rain, causing 
inconvenience and damage to life and property;  

• Drought: Tamil Nadu experiences severe drought. The worst recent drought years are 
1980, 1982, 1983, 1987, 1989, 2002, 2003, 2004, 2006, 2009 and 2016; 

• Over-exploitation of groundwater in Cuddalore District needs to be addressed; and  

• Saltwater intrusion: Cuddalore experiences sea water intrusion in the coastal areas due 
to over-exploitation of groundwater from industrial activities and urban development.  

2.4 Storm water drainage system 

Existing storm water drainage system 

The storm water drainage area for Cuddalore Town covers 32.0 km² including 4.3 km² 
outside of Cuddalore Town.  

The SWD system is shown in Figure 2-5.  
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Figure 2-5: Storm water drainage system in Cuddalore Town. 
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The town is drained through a storm water drainage network that discharges into rivers, 
canals or directly into the Bay of Bengal. Gedilam and Pennaiyar Rivers cross through the 
town. Important canals are B-Canal or Uppanar, Chinna Vaaikkal, Thiuvanthipuram 
Irrigation Channel and Kondangi Channel. Under high flow conditions, Gedilam River 
discharges directly into the sea. Under low flow conditions, water flows into the sea through 
the north-south running side branch.  

Planned development of storm water system 

In 2016, a Detailed Project Report (DPR) for the storm water drainage system was prepared 
(Shah Technical Consultants, 2016). The specific objective of the project was to study, 
analyse and design an effective storm water drainage system for the municipality. 
Cuddalore Town is divided into Pennaiyar River Basin, North of Gedilam Basin, South of 
Gedilam Basin and Capper Hill Canal Basin, which are further divided into 169 sub-
catchments (micro-watersheds). There are nine macro (major or primary) drains in the 
municipality. The DPR targets an expansion of the network from its current coverage of 
around 30% to full coverage. 

The DPR proposes macro and micro drains to mitigate floods. Existing drains in the flood 
prone areas are proposed to be replaced with larger drains and with higher gradients to 
improve the velocity and flow. The outfalls in the macro drains (rivers/nallas) are resized to 
carry the storm water precipitated in the catchment. These measures are scheduled under 
Phase I of the project. 

Proposed improvements to the storm water drainage system in the DPR are: 

• Increase in flow capacity of primary macro drains; 

• Construction of new drains; and 

• Construction of rainwater harvesting pits. 

All proposed improvements have been incorporated in the CDTA flood model.  

Storm water drainage issues 

There are nine flood-prone areas in Cuddalore Municipality with inadequate drainage 
facilities (Figure 2-6). In recent time (2008, 2011, 2012 and 2015), heavy rains caused 
severe flooding in Cuddalore Town. Flow in the two rivers crossing the town is a major 
source for flooding. In the 2015 flood event, the flow in Gedilam River was 95,000 m³/s 
against the design flow of 72,800 m³/s and therefore caused flooding along the river.  

The storm water drainage issues are: 

• Accumulation of grit in the drains; 

• Blockages in the drainage system; 

• Dumping and blockage of solid waste in the drains aggravating flood events 
(maintenance and collection of solid is required). 

• Surcharged sewers; 

• Inadequate outfall arrangements; 

• Inadequate inlet arrangements; 

• Inadequate vent sizes in road culverts; 

• Inadequate sloping arrangements; 

• Inadequate network arrangements; 
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• The width and depth of the culverts in some areas are lesser than those of the main 
drains;  

• Storm surges are not considered in the planned storm water drainage network; and  

• Climate change predictions are not considered in the planned storm water drainage 
network. The DPR considered historic variation in climate (past 30 years). 

 

Figure 2-6: Cuddalore flood prone areas. 
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2.5 Water supply 

Existing water supply system 

Water in Cuddalore Town is supplied from: 

• Thiruvanthipuram head works: 5.5 MLD from nine bore wells; 

• Capper Hill head works: 3 MLD from six bore wells; and 

• Chavadi head works: Water from this head works (with infiltration gallery in the bed of 
the Pennaiyar River) can only be drawn during the rainy season and during floods.  

The water supply from all sources to Cuddalore Town is 8.5 MLD against a demand of 15.94 
MLD. 

A 30 MLD desalination plant is operational at Paranagipettai in Cuddalore servicing the 
thermal power plant.  

There is no desalination plant scheme for Cuddalore domestic water supply. 

Planned water supply system 

The Combined Water Supply Scheme (CWSS) covering Cuddalore and other nearby areas 
was expected to be operational in 2018 (TWAD Cuddalore, 2013).  

As per the progress report for the project (January 2018), most of the work of the CWSS 
has been completed. One of the main reasons for the CWSS not being operational is that 
interconnection works are pending from the new feeder mains to the service reservoirs. 
Once the interconnections are established, the contractor will run the entire system for a six 
months trial period before it is fully operational.  

Some details on the CWSS: 

• Phase - I of the CWSS is designed to supply 29.15 MLD. It will be tapped from Kollidam 
River (Coleroon River) in Cauvery Basin at Eyyalur head works. Two collector wells and 
ten infiltration wells are constructed in Kollidam River. Water from all sources will be 
collected in a common sump at Eyyalur; 

• The base year for the design of the CWSS was 2014; 

• Per capita water supply level for Cuddalore Municipality at 135 lpcd; 

• Transmission loss at 10% of the total demand has been considered; 

• Industrial demand at 10% on net requirement of Cuddalore Municipality; and  

• Rejuvenation work at Thiruvanthipuram and Capper Hill head works to increase 
capacities from 5 MLD to 12 MLD and from 3.5 MLD to 9.36 MLD. 

Figure 2-7 shows existing and proposed supply lines for CWSS, Phase I (TWAD Cuddalore, 
2013). 
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Figure 2-7: Layout of the combined water supply scheme for Phase I showing existing and proposed 
supply lines in Cuddalore. 
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Water supply issues 

• The water supply network is old and in a dilapidated condition with leakages. Occasional 
mixing with sewage pollutes drinking water; 

• Silted wells and non-functioning plants in the water supply system;  

• The number of public fountains (534) in the town should be reduced in a phased manner 
to encourage households to opt for regular connections. Alternatively, households that 
use public fountains should be charged at regular rates; 

• The piped water supply network is not covering the complete town. The CWSS project 
will increase the coverage, both in terms of area and population; 

• Groundwater and surface water sources are limited, and water use efficiency needs to 
be enhanced; 

• Extraction of groundwater has reduced water availability and water quality (Figure 2-2 
to Figure 2-4); 

• Exploitation of groundwater from industrial activities and urban development has led to 
saltwater intrusion (Arul et al., 2013; Arul and Lawrence, 2013); 

• Transmission and distribution losses in the existing water supply system are 
approximately 30-40% (CDP report) against design assumptions of 10%. The 
infrastructure proposed under CWSS project will have fewer losses as it is a newly 
constructed network. Still, it will be important to reduce NRW to the minimum level; 

• Higher pressure in the existing network (after launching of CWSS) will increase leakage 
from the existing system;  

• Inadequate monitoring. Increased NRW over time as unauthorised connections 
increase; 

• Lack of sand for filter beds is a major issue, which makes it difficult for supplying filtered 
water to citizens; 

• High maintenance cost associated with pumps (rusting) exacerbated by high iron 
content. There are no standby pumps and water supply is hampered during breakdown 
of pumps; 

• Technology for iron removal is obsolete and upgradation is required; 

• Inadequate documentation and mapping of different assets with the Municipal 
Corporation impedes operation and maintenance; 

• Lack of properly trained technical staff challenges operation and maintenance of old 
and new infrastructure created under CWSS project. 
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2.6 Wastewater 

Existing wastewater system 

Cuddalore Municipality is divided into thirteen sewerage zones. Phase 1 of the Under-
Ground Water Sewerage Scheme (UGSS) covered nine sewerage zones (Directorate of 
Town and Country Planning Department, 2011). UGSS was implemented by TWAD in 
2015. Currently, 10-12% households of the Municipality are connected to the sewage 
treatment plant (STP) (communication with site engineer). 

An STP with a capacity of 12.5 MLD has been constructed in the Devanampattinam area 
east of the town. The STP applies activated sludge wastewater treatment and is designed 
for 100% household connection, which is required for efficient operation. 

Planned wastewater system 

Four zones (12 wards) not covered by sewer lines will be included under Phase 2 of the 
UGSS. Design and estimates for UGSS Phase 2 have been prepared by TWAD Board and 
submitted for funding (TWAD Cuddalore, 2016). Figure 2-8 shows the sewer zones of the 
two phases.  

The CWSS for Cuddalore Town is planned with 135 lpcd which is the basis for demand 
calculation for water supply and sewage treatment. 2008, 2023 and 2046 are the base, 
intermediate and ultimate years for the UGSS to Cuddalore Municipality. By 2023 and 2046, 
the sewage generation is projected to be 22.32 and 26.92 MLD.  

The existing capacity of the STP is 12.25 MLD, and additional capacity is required. 

Wastewater issues 

• Wastewater is drained to the storm water drains polluting Pennaiyar and Gedilam Rivers 
with raw sewage;  

• Phase 1 of the UGSS has been designed based on a water supply of 90 lpcd. The 
design base for the new water supply scheme is 135 lpcd and an additional capacity of 
the wastewater system is required to meet future demands; 

• The pipe laying works for Phase 1 have been completed, but not all House Service 
Connections (HSCs) have been established; 

• At present 1 MLD sewage is treated against the design capacity of 12.5 MLD, hence 
STP cannot operate properly;  

• Inadequate safeguarding and maintenance of manholes invites illegal dumping and 
accumulation of solid waste in the sewerage system; and 

• No smart measures such as SCADA have been implemented in the system. 
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Figure 2-8: Ward wise sewer scheme zones. 



 

22 

2.7 Solid waste management 

Cuddalore Municipality is responsible for solid waste management in Cuddalore Town. 
Solid waste consists of household waste, agricultural waste, industrial waste, medical 
waste, e-waste and construction debris. 

Existing solid waste management 

The municipality consists of 45 wards and the wards are divided into 11 sanitation divisions 
for waste management. 196 MT of garbage is generated from the town every day (as of 
2016) out of which 65% of is from households. Cuddalore Municipality undertakes 
collection, transportation and open dumping. The current waste management system in the 
town is ineffective. 

Waste deposited in the streets are collected by handcart or tricycle (120 hand push carts 
and 51 tricycles). Solid waste collection is once in a day, but does not fully cover slums, 
fishermen colonies and semi urban areas and many temporary disposal sites emerges with 
non-segregated solid waste in public areas including roads, drains, river sides and railway 
tracks. 

Waste collected from dustbins and temporary collection points is transported to open 
disposal sites using a variety of vehicles. Cuddalore Municipality has been operating 12 
motorized vehicles for solid waste collection and 121 non-motorized vehicles for 
transportation of the waste. Earth movers and hydraulic dumper placer are used only 
occasionally due to poor maintenance. On an average, each garbage collection vehicle 
made two or three trips per day, whereas dumper placers make three to five trips. 

There are three disposal sites in the Cuddalore area, i.e. Kammiyampettai, Semmandalam 
and Pachankuppam of which Semmandalam landfill is not operated. Most of the waste is 
dumped in Kammiyampettai landfill (6.10 acres) approximately three km from Cuddalore 
bus stand. Another dumpsite is in the Pachankuppam area (1.90 acre) on the south 
Cuddalore receives waste from Cuddalore old town market. There is no systematic 
environmental monitoring to identify possible pollution sources inlcuding emission, leachate 
migration and leachate gas from landfill operations. (B. Abraham Lingan and G. Poyyamoli, 
2014). 

Planned solid waste management 

• Provision of separate waste collection bins for bio and non-biodegradable waste, and 
allotting specific day and time for door to door collection in each ward; 

• Implementation of ward wide decentralized solid waste management option to treat 
organic waste; 

• Upgrading and increasing the number of waste collecting vehicles in the town; 

• Waste to energy plant for resource recovery as the amount of organic waste is high in 
Cuddalore. The thermal treatment process results energy recovery of 500 to 600 kWh 
electricity from one ton of combusted solid waste. (B. Abraham Lingan and G. 
Poyyamoli, 2014); and 

• Awareness program targeting the public and students. 

Solid waste management issues 

• Solid waste collection system does not fully cover slums, fishermen colonies and semi 
urban areas; 
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• Waste segregation at source lacking; 

• Due to the lack of enough vehicles, all vehicles performing at least 2 rounds in the 
morning and one round in the evening and many vehicles are older and requires 
upgradations; (B. Abraham Lingan and G. Poyyamoli, 2014); 

• Initiative for zero waste management program and conversion of garbage to manure 
unit are unsuccessful due to improper management and lack of cooperation from citizen 
in 2007; 

• Existing landfills are located close to human settlements (within 100 m) and 
Kammiyampettai landfill is located close to river Pennaiyar (500 m); and 

• Poor waste management impacts on urban flooding by blocking drainage canals and 
manholes, increasing debris and disease vectors. 
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3 Climate change 

3.1 Introduction 

Temperature patterns for Cuddalore Town for the past 70 years display an increase of 
around 1°C (Figure 3-1). 

 

Figure 3-1: Temperature anomaly for Cuddalore Town for the past 70 years (Source: 
www.berkeleyearth.org/land-and-ocean-data/#section-0-8). 

Ropelewski and Halpert (1987) found that the north-east monsoon rain over south Tamil 
Nadu is enhanced during El Niño and lessened during La Niña. 

In this study changes in precipitation and potential evapotranspiration are predicted based 
on regional climate models (10 RCMs).  

Downscaling is based on local station measurements.  

Rainfall and potential evapotranspiration time series are downscaled station by station 
using bias-correction quantile mapping for water balance and using change factors derived 
from estimated extreme events. 

Figure 3-2 shows the observation stations for rainfall (165 stations) and potential 
evapotranspiration (15 stations). 
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Figure 3-2: Rainfall (violet) and potential evapotranspiration (red) stations. 
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3.2 Precipitation 

Average precipitation 

The projected monthly average rainfall based on 10 downscaled regional climate models 
(RCMs) for 2011-2040, 2036-2065 and 2071-2100 is shown in Figure 3-3.  

The rainfall increases more in the wet period than in the dry period where the increase is 
minimal. The projected number of dry days for these periods are shown in Figure 3-4. 

 

Figure 3-3: Monthly average rainfall for the periods 2011-2040, 2036-2065 and 2071-2100 (based on 10 
downscaled RCMs). 

 

Figure 3-4: Monthly number of dry days for the periods 2011-2040, 2036-2065 and 2071-2100 (based on 
10 downscaled RCMs). 
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Extreme rainfall 

The median change factors for extreme rainfall events based on 10 downscaled RCMs for 
2006-2035, 2011-2040, 2016-2045, 2021-2050, 2036-2065 and 2071-2100 are shown in 
Table 3-1.  

The intensity of the extreme rainfalls is predicted to increase in the future (fastest before 
the turn of this century). The median change factors are multiplied to the intensity-duration-
frequency (IDF) curves, see example for the period 2036-2065 in Figure 3 5. 

Table 3-1: Median change factors over 10 RCMs for Cuddalore. 

Return 
Period 

2006-2035 2011-2040 2016-2045 2021-2050 2036-2065 2071-2100 

1 1.00 0.99 1.02 1.05 1.11 1.13 

2 1.01 0.99 0.98 1.02 1.13 1.16 

5 1.03 1.00 0.98 1.03 1.12 1.21 

10 1.02 1.03 1.02 1.03 1.17 1.22 

20 1.00 1.05 1.07 1.06 1.21 1.27 

50 0.99 1.04 1.03 1.08 1.19 1.34 

 

 

Figure 3-5: Observed and projected IDF curves for the period 2036 – 2065 for different return periods. 

  


