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Table 4-3: Industrial clusters considered, ETPs and estimated costs, see also Figure 4-2. 

Cluster Capacity KLD Cost 
(Crore INR) 

1 9,157 164.63 

2 1,629 29.29 

3 1,529 27.49 

4 9,148 164.46 

5 140 2.52 

6 275 4.94 

7 2,753 49.49 

8 5,543 99.65 

9 2,742 49.30 

10 1,354 24.34 

 
Figure 4-2: Ten industrial clusters in Chennai District and effluents generated from each cluster (zone under 

GCC). 
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4.3 Non-structural measures 

Three non-structural measures covering the river basin are suggested: 

• Operational centre for IWRM; 

• Operational centre for FF&EWS; and 

• Nature based solutions 

Operational centre for IWRM 

The operational centre for IWRM requires a monitoring system covering the river basin and 
a numerical model covering rainfall-runoff, rivers, structures and command areas. 

The operational centre for IWRM shall be involved in the planning of storing and the 
distribution of water resources in the basin, considering urban and rural water demands on 
timescales from days to seasons. 

The basin has several key reservoirs, spreading from upstream to downstream, which has 
high variability in rainfall patterns. By managing these reservoirs, the storage in upstream 
reservoirs can be released to the lower catchments/reservoirs in deficit periods 

Operational centre for FF&EWS 

The operational centre for FF&EWS requires a monitoring system covering the river basin 
and a numerical model covering rainfall-runoff, rivers and structures. 

Flood forecasting and early warning systems are important in flood protection. Forecasts 
are used to inform emergency contingency planning, operating of structures and flood 
protection reservoirs or the evacuation of affected areas. Even with flood protection 
infrastructure in place, flood forecasting is important to manage the residual risk during the 
most extreme events. 

Flood forecasting and warning systems represent low regret measures with very low costs 
compared to structural measures involving construction of reservoirs or embankments. The 
environmental impact of implementing flood forecasting and warning systems is 
considerably less than many other flood control measures. 

A centre is already under development in Chennai City. 

Nature based solutions 

Nature based solutions (NBS) are defined as actions to protect, sustainably manage, and 
restore natural or modified ecosystems, that address societal challenges effectively and 
adaptively, simultaneously providing human wellbeing and biodiversity benefits (Walters et 
al., 2016).  

Nature based solutions (NBSs) can increase water bodies and enhance protection against 
floods while contributing to protect, sustainably manage and restore natural or modified 
ecosystems like mangroves and wetlands, afforestation and roof terracing. NBSs include, 
but are not limited to:  

• Mangroves replantation in coastal areas; 

• Wetland restoration; 
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• Afforestation of scrub lands and urban forestry; 

• Pervious and permeable pavements; and 

• Green roofing of commercial and public buildings. 

4.4 Analyses of considered mitigation measures 

The CDTA has developed numerical models for water balances and flooding. The mitigation 
measures are evaluated with the numerical models to determine their importance and to 
assess technical and economic feasibility. 

Water balance model for Chennai Basin 

The schematization of Chennai River Basin (baseline setup) consists of: 

• 33 branches with 66 river nodes; 

• 16 sub-basins with the equivalent of 8 sub-basins from IWS study report; 

• 96 water user definitions including domestic, industrial, livestock, irrigation and 
groundwater users; 

• 17 crops per sub-basins as per IWS report; and 

• 7 reservoirs/tanks in the basin. 

The schematisation is illustrated in Figure 4-3. Figure 4-4 zooms in on Redhills Sub-basin 
including the Redhills Tank and its canal’s inflow / outflow and different water users and 
their connections with the tank. 

 
Figure 4-3: Water balance model for Chennai River Basin. 
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Figure 4-4: Close-up on Redhills Sub-basin in the water balance model for Chennai River Basin. 
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5 Measures in Chennai City 

5.1 Introduction 

The measures that have been proposed in the basin will impact water supply for Chennai 
City. Presently, surface water is the major source of water and identification of alternative 
sources are a priority as groundwater tables are falling and saline water is intruding. The 
proposed measures are in the form of additional storages including lakes, ponds, check 
dams, anicuts and groundwater recharge structures as discussed in detail in Section 4. 

When modernizing old water systems, advanced software and networking capabilities are 
required. Data is required for an in depth understanding and better operation and 
maintenance of the water system. Water systems evolve gradually over time (through 
different projects) and this should be recorded for updated information. Most urban local 
bodies lack updated information on their water systems. 

Several smart water measures can be adopted at city level to mitigate water supply 
problems. In Chennai, updated information about the water supply systems are not 
available, which calls for the preparation of an asset management plan.  

Except for the asset management plan, all the solutions are covered in “Master Plan for 
water supply and sewerage sectors in Chennai Corporation and rest of CMA” (CMWSSB, 
2016). 

5.2 Water supply asset management plan 

Asset management plan 

Asset management plan shall be prepared for all water systems in Chennai City.  

The water supply in Chennai will be rehabilitated as per Master Plan 2050. There are 
various components, which will need to be added to the system like desalination plants, 
water treatment plants, water storage reservoirs, water distribution system (both 
transmission mains and distribution mains), water meters, etc. and it will be beneficial to 
prepare an asset management plan. 

The focus in the description below is on the water supply system. 

An asset management plan covers inventory of assets, service delivery, critical assets, 
revenue structure and capital investment planning.  

The asset inventory establishes complete information about all the assets such as pipes, 
valves, hydrants within Greater Chennai Corporation. Assets are categorised based on 
location and usage, as determined by the officials at Chennai Metropolitan Water Supply 
and Sewerage Board (CMWSSB).  

Service delivery describes the quality of service given to the residents of Chennai including 
water supplied per day, per capita water supply, pressure in the system, and duration of 
water supply, targeting adherence to service level benchmarks by the Ministry of Urban 
Development. Once the asset inventory is done, the next step is to evaluate the condition 
of the assets and identify the assets which are critical for water supply to Chennai. 
Modifications are proposed in Master Plan 2050 based on the assessment of different water 
supply components.  



 

42 

The revenue structure is important. The methodology determines rates and charges 
required to cover operation, maintenance, replacement, capital improvement projects and 
debt costs. The revenue generated should cover fixed and variable expenditure associated 
with water supply. Fixed expenses include salaries and debt payments and variable 
expenses include costs for chemicals and power and maintenance. 

CMWSSB has increased the rates and charges for water supply in June 2018. Consumers 
with domestic unmetered connections who were remitting 50 INR per month towards water 
and sewer charges would now have to pay a monthly charge of 80 INR. The tariff for those 
with metered domestic connections have been increased by 60%. For those using up to 10 
kilolitre (kl) of water, the charges have been raised from 2.5 INR to 4.0 IN. For partly 
commercial unmetered connections charges have been increased from 150 INR to 250 INR 
(WAPCOS, 2016). 

A long-term capital investment plan (one has been proposed in the Master Plan 2050) shall 
be prepared for the improvement of the water supply system of Chennai City based on the 
asset inventory, the condition of the assets and the financial review. Categories to be 
considered for capital improvement include asset replacement, system expansion for new 
areas, system consolidation and improved technology. The asset management plan and 
capital improvement plan will support strategies to reduce non-revenue water. 

Management of non-revenue water (NRW) 

Management of NRW aims at reducing real and apparent losses of water. Real losses are 
water losses through leakages, bursts and overflows. Apparent losses are losses through 
meter inaccuracies, data handling and accounting errors, poor customer accountability in 
billing systems and unauthorised consumption due to water theft and illegal connections.  

The International Water Association (IWA) have suggested a standard approach to define 
and quantify the components of NRW. The first step for Chennai Corporation is to establish 
a baseline and quantify present level water losses through a water audit. The resultant water 
balance is a prerequisite for designing a NRW reduction strategy. This first step is critical, 
yet it is often overlooked in the development of many urban water supply projects (ADB, 
2010). 

The components of the water balance can be measured, estimated or calculated using 
several techniques. Ideally, all important components should be measured. Often however, 
key data, such as the total system input is not known, and water balances are therefore 
inexact to start with (ADB, 2010). The water balance for Chennai indicated in Table 5-1 is 
based on a combination of collected information and estimations and can assist in 
identifying a catalogue of actions that are needed to improve the accuracy of the water 
balance. 

The water balance suggests that NRW percentages for Chennai City are:  

• Unbilled authorised consumption 6.79%; 

• Commercial losses 4.81%; and 

• Physical losses 39.30%. 

Details on the assessment of NRW in Chennai are attached in Annex 1. NRW assessments 
and management require a range of skilled staff, including managers and professional 
engineers at one end of the spectrum right through to street crews (labour contractors), 
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technicians and plumbers at the other. Non-revenue water management is a continuous 
process. 

Table 5-1: Water balance and NRW calculations for Chennai City. 

System 
input 
volume  
843.44 
MLD; 
100% 

Authorized 
consumption  
471.47MLD; 
55.90% 

Billed authorized 
consumption  
414.22 MLD; 
49.11% 

Billed metered consumption  
396.72 MLD; 47.04% Revenue water  

414.22 MLD 
49.11% Billed unmetered consumption  

17.50 MLD; 2.07% 

Unbilled 
authorised 
consumption 
57.25 MLD; 
6.79% 

Unbilled metered consumption  
0 MLD; 0% 

Non-revenue 
water (NRW)  
429.22 MLD; 
50.89% 

Unbilled unmetered consumption  
57.25 MLD; 6.79% 

Water losses  
371.97 MLD; 
44.10% 

Commercial 
losses  
40.54 MLD; 
4.81% 

Metering inaccuracies  
0 MLD; 0% 

Unauthorised use  
40.54 MLD; 4.81% 

Physical losses  
331.43 MLD; 
39.30% 

Real loses up to treatment 
0 MLD; 0% 

Leakage and overflows at storage 
tanks 
0 MLD; 0% 

Leakage at mains 
331.43 MLD; 39.30% 

Leakage at service connections 
0 MLD; 0% 

 

Water supply from Neyveli Mines to Chennai City 

Chennai City is in shortage of water and additional water is required to meet the growing 
projected demand (DHI India - Interim Report, 2018).  

The Neyveli Mines in Paravanar Basin are scheduled for closure by 2029 (TamilNadu Water 
Investment Company Limited, 2018). A study carried out to determine the feasibility of using 
Neyveli Mines for water storage and supply to Chennai City (TamilNadu Water Investment 
Company Limited, 2018) considered four options: 

Option 1 (Figure 5-1): Walajah Tank receives runoff water from upstream and water from 
Mine II of Neyveli. The Pit Lake of Mine I of Neyveli is not connected to Walajah Tank. 
Perumal Eri receives runoff water from upstream and water from Walajah Tank. Water from 
Perumal Eri is conveyed to the proposed Panurti Water Treatment Plant (WTP) which 
further supplies water to Chennai City. The total water conveyed to Chennai City through 
option 1 is 104 MLD.  
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Figure 5-1: Option 1 for supplying water from Neyveli mines to Chennai City. 

 

Option 2 (Figure 5-2): Walajah Tank receives water from upstream and water released 
from Mine II of Neyveli. The Pit Lake of Mine I of Neyveli is not connected to Walajah Tank. 
The Walajah Tank supplies surplus water to downstream Perumal Eri. Water from Walajah 
Tank is conveyed to the proposed Panurti Water Treatment Plant (WTP) which further 
supplies water to Chennai City. The total water conveyed to Chennai City through option 2 
is 84 MLD.  

 
Figure 5-2: Option 2 for supplying water from Neyveli mines to Chennai City. 

 

Option 3 (Figure 5-3): Pit lake receives runoff water and water pumped from the aquifer. 
Walajah Tank receives water from upstream and water from Mine II of Neyveli. Perumal Eri 
receives runoff water from upstream. The Pit Lake of Mine I of Neyveli is not connected to 
Walajah Tank. The Walajah Tank supplies surplus water to downstream Perumal Eri. Water 
from Pit Lake, Walajah Tank and Perumal Eri are conveyed to the proposed Panurti Water 
Treatment Plant (WTP) which further supplies water to Chennai City. The total water 
conveyed to Chennai City through option 3 is 229 MLD.  
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Figure 5-3: Option 3 for supplying water from Neyveli mines to Chennai City. 

 

Option 4 (Figure 5-4): Pit Lake receives runoff water, water pumped from aquifer and water 
pumped from Mine II. Walajah Tank receives runoff water from upstream and water 
released from Mine II of Neyveli. Perumal Eri receives runoff water from upstream. The Pit 
Lake of Mine I of Neyveli is not connected to Walajah Tank. The Walajah Tank supplies 
surplus water to downstream Perumal Eri. The water from Pit Lake, Walajah Tank and 
Perumal Eri are conveyed to the proposed Panurti Water Treatment Plant (WTP) which 
further supplies water to Chennai City. The total water conveyed to Chennai City through 
option 4 is 243 MLD.  

Figure 5-4: Option 4 for supplying water from Neyveli mines to Chennai City. 

Figure 5-5 gives a geographic overview of the components considered in options for water 
to Chennai City from Neyveli Mines. Further details are given in Section 6.  
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Figure 5-5: Water supply from Neyveli mines to Chennai City. 
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5.3 Wastewater 

Sewerage treatment plants in Chennai Metropolitan Area 

The sewage generation from Chennai Metropolitan Area in 2020, 2035 and 2050 are 
projected at 1,272 MLD, 1,865 MLD and 2,769 MLD (WAPCOS, 2016).  

The treatment capacity of the nine existing STPs in CMA is 650 MLD. The capacities of 
these plants shall be upgraded for future sewage generation. The current and proposed 
additional capacities are listed in Table 5-2 (ABC Techno Labs India Private Limited, 2016). 

Table 5-2: Current and proposed additional capacity of existing STPs. 

STP Name 

Current 
capacity 
(MLD) 

Proposed additional capacity (MLD) 

2020 2035 2050 
Cumulative 

added capacity 

Thiruvottiyur 31 0 25 15 40 

Kodungaiyur 110 320 70 80 470 

Koyambedu 180 25 80 100 205 

Nesapakkam 94 0 15 35 50 

Alandaur & Perungudi 126 70 50 60 180 

Sholiganallur 36 15 60 100 175 

Avadi 40 0 0 32 32 

Thirumazhisai 3 0 0 0 0 

Tambaram 30 15 10 10 35 

Total 650 445 310 432 1,187 

The proposed treatment capacity of the upgraded existing nine STPs is 1,187 MLD in 2050.  

In the Master Plan 2050 for Chennai (WAPCOS, 2016) seven new STPs are proposed. 
Their name and capacities are listed in Table 5-3 (ABC Techno Labs India Private Limited, 
2016). The proposed treatment capacity of the new STPs is 563 MLD in 2050. Figure 5-6 
shows a map of the existing and the proposed STPs. 

Table 5-3: Proposed new STPs. 

STP Name 

Proposed treatment capacity (MLD) 

2020 2035 2050 
Cumulative 

capacity 

Koilpadagai 15 25 50 90 

Palavedu 13 12 40 65 

Koladi 18 18 36 72 

Thirunindravur 6 10 20 36 

Chembarambakkam 25 25 40 90 

Pallavaram 55 55 55 165 

Selaiyur 15 15 15 45 

Total 147 160 256 563 
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Figure 5-6: Existing and proposed STPs in CMA. 

The secondary treated waste which is usually disposed in the rivers or lakes can be treated 
by tertiary methods. The tertiary treated water can be recycled and reused for domestic 



 

49 

purposes like washing and cleaning. Recycling is governed by factors such as availability 
of raw water, possibilities of expansion in the processing units, effluent standards and 
recovery of products from waste treatment. This advanced treatment can be accomplished 
by a variety of methods such as coagulation sedimentation, filtration, reverse osmosis, and 
removal of nutrients (Figure 5-7). CMWSSB has planned to use reverse osmosis tertiary 
treatment to the secondary treated wastewater in the existing Kodungaiyur STP (ABC 
Techno Labs India Private Limited, 2016). A detailed study is required to identify which type 
of tertiary treatment can be proposed to existing and proposed STPs. 

 

Figure 5-7: Types of tertiary treatments. 

There are 652 large and medium scale industries and 92,380 small scale industries in 
Chennai Basin (IWS-f, 2007). The projected industrial water demand for Chennai Basin is 
2329 MCM in 2020 and 4382 MCM in 2045 (IWS-f, 2007). The industries need a stable 
supply of water and treated water from STPs can be a source. The reuse of treated water 
was noted to CMWSSB’s largest sewage plant Kodungaiyur. Kodungaiyur plant produces 
270,000 m3/day treated water. The plant is located close to Manali industrial area. The plant 
supplies the area with 36,000 m3/day secondary treated water at 10 rupees/m3: 11,500 
m3/day is supplied to Madras Fertilizer and 1500 m3/day to Manali Petro Chemicals. The 
remaining 23,000 m3/day is supplied to Chennai Petroleum Corporation (IWA, 2019). 
CMWSSB’s also plans to supply Koyembedu plant’s treated water to its nearby industries. 
Similarly, treated water from the other STPs listed in Table 5-2 and Table 5-3 can be 
supplied to the industries in and around Chennai. 

Underground sewerage scheme for parts of expanded Chennai City 

Chennai City has been expanded by 42 Urban Local Bodies (ULBs) increasing the city area 
from 176 km² to 426 km². CMWSSB has taken steps towards an Under-Ground Sewerage 
Scheme (UGSS) in all the expanded areas. For the 42 ULBs the current status on UGSS 
is: 

• 4 ULBs with UGSS; 

• 16 ULBs where UGSS is under construction;  

• 9 ULBs where UGSS construction is about to take of; and 

• 13 ULBs including left over Madhavaram where DPRs are being prepared by TNUIFSL. 

In the 13 ULBs septic tanks and soak pits are used. The houses near the sea discharge 
sewage directly to storm water drains that discharges into the sea. 11 of the 13 ULBs are 
divided into 5 clusters (Figure 5-8). Implementation of collection network systems and STPs 
will provide proper treatment and disposal of wastewater mitigating groundwater pollution 
and pollution of water bodies where the untreated sewage is disposed presently. 
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Figure 5-8: Underground sewerage scheme for parts of expanded Chennai City. 
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In the Master Plan 2050 by CMWSSB, the sewage from these clusters should be treated in 
the existing STPs. The clusters are: 

Cluster-I covers Kottivakkam, Palavakkam and Neelankarai. UGSS is planned in 17 sub-
zones. The length of the proposed network is 140.829 km with 9 pumping stations and 7 lift 
stations. The collected sewerage will be treated in Sholinganallur sewage treatment plant 
(STP). The capacity of Sholinganallur STP is 18 MLD (average inflow is currently 4 MLD). 
An expansion of 54 MLD is under construction and in 2020 the combined STP capacity will 
be 72 MLD by 2020. 

Cluster-II covers Semmanchery and Uthandi reaching an area of 1,103.88 ha with a 
proposed 64.57 km network with 22 pumping stations, 18 auxiliary pumping stations (APS) 
and 3 sub-pumping stations (SPS). The network will be connected to Sholinganallur STP. 

Cluster-III covers Madipakkam. The collection system is divided into 7 sub-zones covering 
340.03 ha with a proposed 101.35 km network, 3 lift stations and 4 pumping stations. The 
network will be connected to Perungudi STP (current capacity is 126 MLD). 

Cluster-IV covers Nandambakkam. The major part of Nandambakkam land is owned by 
Indian Drugs and Pharmaceuticals Ltd. (IDPL) and Cantonment. The collection system and 
treatment units are in poor condition. Namdambakkam has been divided into four sub-zones 
covering 261.03 ha with a proposed 10.75 km network, 3 APS and 1 SPS. The network will 
be connected to Nespakkam STP (current capacity is 117 MLD). 

Cluster-V covers Theeyambkkam, Vadaperumbakkam, Mathur and Puzhal. The sewerage 
collection system is old and malfunctioning. A UGSS is proposed also covering Madras 
Metropolitan Development Authority (MMDA) (now Chennai Metropolitan Development 
Authority) housing colony in Mathur. The cluster covers 1103.22 Ha with a proposed 174.88 
km network. The network will be connected to Kodungayaur STP (current capacity is 270 
MLD). 

Jaladiampettai, Injambakkam and the left-out areas of Madhavaram. Madhavaram 
Village covers Corporation Divisions 22 to 33 and is partly covered by UGSS. The existing 
network has a length of 105 km. The scheme was commissioned in 2014. Sewage collected 
is treated at Kodungyaur STP. The length of missing network is estimated to be around 102 
km that should be connected to Kodungayur STP (capacity is 270 MLD.). Jaldiampettai and 
Injambakkam will be connected to Sholinganallur STP. The operating capacity of 
Sholinganallu STP is 18 MLD and with an additional capacity of 54 MLD added in 2020. 
Proposed network in all three areas has a length of 214.55 km. 

Underground sewerage scheme of Chennai Metropolitan Area  

The Master Plan 2050 for Chennai (CMWSSB, 2016) includes seven new STPs in 
Koilpadagai, Palavedu, Koladi, Thirunindravur, Chembarambakkam, Pallavaram and 
Selaiyur. Based on the location of the proposed STPs (ABC Techno Labs India Private 
Limited, 2016) and with different governing bodies, the required sewage collection systems 
can be divided into 5 clusters (Figure 5-9): 

Cluster 1 covers a part of Sholavaram Panchayat Union (Attanthangal Village), a part of 
Avadi Municipality (Kovilpadai and Thirumullaivoyal Villages) and a part of Villivakkam 
Panchayat union (Palavedu Village) north of Cooum River. The sewage collected will be 
treated in the proposed STPs in Koilpadagai and Palavedu (ABC Techno Labs India Private 
Limited, 2016). The proposed UGSS covers an area of 102.93 km². 
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Figure 5-9: Underground sewerage scheme of Chennai Metropolitan Area. 
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Cluster 2 covers a part of Avadi Municipality and a part of Thiruninravur Town Panchayat, 
north of Cooum Adyar River. The sewage collected will be treated in the proposed STP in 
Thiruindravur (ABC Techno Labs India Private Limited, 2016). The proposed UGSS covers 
an area of 47.51 km². 

Cluster 3 covers a part of Kundrathur Panchayat Union (Kundrathur, Chikkarayapuram, 
Kollaicheri and Thirumudivakkam) north of Adyar River. The sewage collected will be 
treated in the proposed STP in Chembarambakkam (ABC Techno Labs India Private 
Limited, 2016). The proposed UGSS covers an area 27.73 km². 

Cluster 4 covers a part of Nandambakkam Town Panchayat, a part of Kundrathur 
Panchayat Union (Sirukalathur, Palanthandalam, Naduveerapattu and Erumaiyur Villages) 
south of Adyar River. The sewage collected will be treated in the proposed STP in 
Chembarambakkam (ABC Techno Labs India Private Limited, 2016). The proposed UGSS 
covers an area 54.43 km². 

Cluster 5 covers Tambaram Municipality, Sembakkam Town Panchayat, St Thomas Mount 
Panchayat Union (villages which falls within CMA boundary), Kattankolathur Panchayat 
Union and Perungalatur Town Panchayat, Pammal Municipality, Thiruneermalai Town 
Panchayat and Anakaputhur Municipality, south of Adyar river. The sewage collected will 
be treated in the proposed STPs in Selaiyur and Pallavaram (ABC Techno Labs India 
Private Limited, 2016). The proposed UGSS covers an area 161.40 km². 

Collection network systems connected to the planned STPs will ensure proper treatment 
and disposal of wastewater which will mitigate groundwater pollution and pollution of Cooum 
and Adyar Rivers where the untreated sewage is disposed presently. 

Wastewater actions and their contribution to mitigate CC impacts 

The downscaled predicted rainfall time-series (from simulations of RCP4.5) show that 
during the dry period the rainfall is not changing importantly, while during the wet period it 
is increasing (see Chapter 3). As the rainfall during the dry period is not changing 
importantly in the future and water demands are increasing, e.g. for irrigation because of 
increasing temperature and evaporation, there is a need for measures to increase the water 
supply in the future.  

Reuse of wastewater can reduce water demands and hence mitigate some of the negative 
impacts of climate change. UGSS, STPs and ETPs and reuse of wastewater are suggested 
for Chennai. Implementation of these measures will also reduce pollution of the surface and 
groundwater resources (and hence help to preserve these water resources) and of water in 
the streets during floods. 
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6 Strategic action plan 

6.1 Introduction 

A comprehensive examination of the current situation in Chennai City has been carried out 
in the City Profile based on secondary information and through dialogues with stakeholders 
in Tamil Nadu and Chennai. In the City Profile key water related issues and challenges have 
been identified and a suite of traditional and smart water solutions relevant to these issues 
have been discussed. 

Numerical models have been setup to simulate the hydrology in the basin and in the city 
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 Chennai City. The action plan includes 
twelve actions which are briefly introduced in Section 6.2. 

The total cost estimate for the twelve actions amounts to 14,507 Crores INR as detailed in 
Section 6.3. 

Most actions can be completed within a five-year period depending on efforts and resources. 
A few actions will require more than five years. The impact of all actions should be 
periodically reviewed to ensure that follow-up actions are provided as required in the long 
term. A 5-year implementation overview covering all twelve actions is provided in 
Section 6.4. 

All actions are to some extent interrelated and these relationships have been commented 
on in the interlinkage action matrix in Section 6.5. Although each action has identified a 
single agency as responsible for implementation all require contributions from other 
important stakeholders. A responsibility matrix is presented in Section 6.6 to illustrate the 
coordination required. 

Section 6.7 provides detailed descriptions of each action in the form of action sheets that 
have been uniformly structured to reflect the requirements for later development of full 
project documents, following a logical framework approach (LFA) format. 

6.2 Action briefs 

Action Ch-01: Hydro structures in Chennai Basin 

Hydro structures can store and control the amount of water released and delivered for 
irrigation and other uses. They can also 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 Chennai City. 

Altogether 66 hydro structures have been considered in Chennai Basin. The actions include 
new tanks, modernization of old tanks, and check dams and anicuts. 

The potential additional water supply would thereby be 820.17 MCM or around 30.77% of 
the water deficit of 2665.11 MCM estimated from the climate change model runs in 2025. 
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Based on water balance model simulations with the proposed hydro structures, water 
deficits are estimated to be reduced by 30.86%, 30.77%, 20.77%, 14.99% and 32.58% for 
2020, 2025, 2030, 2035 and 2050. 

Targeted outputs are: 

• Reduced water scarcity during the dry season; and 

• Reduced flooding of Chennai City. 

Cost estimate for all interventions: 2,257 Crores INR. 

Cost for O&M / 5 years: 109.1 Crore INR 

Responsible agency: Water Resources Organisation (WRO) - Public Works Department  

Implementation schedule: Depends on strategy. A concerted effort with a large team will 
require more than 5 years for full implementation. 

Action Ch-02: Agronomic changes in Chennai Basin 

Irrigation constitutes 48% on average of the total water demand for the basin. Flood 
irrigation is most commonly used with significant losses from evaporation and seepage in 
the canal distribution, and from transpiration through the crop leaves. More efficient 
methods such as sprinkler, surge, and drip irrigation are only used in smaller areas or none 
in the basin. Better irrigation demand management can increase water supply for 
downstream users. 

Currently 33.3% of irrigation water is considered lost in the canals during distribution. 
Improved maintenance of canals and structures can reduce this loss by half. Applying canal 
lining in the modelling suggests loss reduction ranging between 10.81% and 29.91% for the 
assessments from 2011 to 2100. 

A deficit reduction between 11.81 and 34.45% is expected if flood irrigation is changed to 
drip irrigation. Applying crop selection/crop pattern/alternative wet and dry approach as 
mitigation measure gives a deficit reduction ranging from 27.99 % to 50.88% for all 
assessments from 2011 to 2100. 

Targeted outputs are: 

• Changes from flood irrigation to micro irrigation techniques; 

• Canal lining program; 

• Recommendation of SRI and SSI schemes in the basin; 

• Policies and regulations supported by model scenario analysis; 

• Recommendations on cropping patterns; and 

• Increased capacity and awareness. 

Cost estimate for all interventions: 3.30 Crores INR 

Responsible agency: Agriculture Department 
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Implementation schedule: Five years for management planning. Implementation continuous 
over a longer period. 

Action Ch-03: Water supply from Neyveli Mines to Chennai City 

Chennai City is short of water and water demand is increasing. The water scarcity problem 
can be alleviated from storage of water in Neyveli Mines.  

It is feasible to store and supply water from Neyveli Mines to Chennai City, and thereby 
cover 6 - 18% of the projected water demand of Chennai City (of 1,333 MLD) in 2020. 

There are several options that can be applied to supply water to Chennai from Neyveli 
Mines. The highest yielding with a capacity of 243 MLD is recommended for detailed 
consideration. The on-going groundwater pumping in Neyveli Mines is sustainable. 

The water is presently used for irrigation in Paravanar, but the change to supply for Chennai 
City is not found to hamper the agricultural production in Paravanar Basin. 

Targeted output is to alleviate water scarcity during the dry season. 

Cost estimate for all interventions: 2,534 Crores INR 

Cost for O&M / year: 189.5 Crore INR 

Responsible agency: Chennai Metropolitan Water Supply and Sewerage Board (CMWSSB) 

Implementation schedule: Four years with a larger team working on the survey, designs 
and constructions: 

Action Ch-04: Operational centre for IWRM 

The centre for Integrated Water Resources Management (IWRM) shall contribute to 
optimising the utilisation of available water resources during the dry season and to the 
coordination of water storage in the hydro structures to reduce river discharge rates that 
contribute to floods during the wet season. 

The centre requires a monitoring system measuring e.g. rainfall, amount of water in hydro 
structures and release of water from the hydro structures, and water demands for irrigation, 
industry and domestic consumption and for the environment (environmental flow), a 
numerical model that can integrate available information and optimise storage and release 
of water considering current and future water supply and demands and a clear line of 
communication with the hydro structures and detailed, regular information from water 
consumers. 

Optimised planning and distribution of available water resources considering the water 
supply and demands and their spatial and temporal variation including predictions. 

Cost estimate for all interventions: 14.80 Crores INR 

Cost for O&M / year: 0.10 Crore INR 

Responsible agency: Water Resources Organisation (WRO) of Public Works Department  

Implementation schedule: Three to four years extended to five years including initial support. 
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Action Ch-05: Asset management plan(s)  

There is no integrated documentation and mapping of different assets available for Chennai 
City with CMWSSB, which makes it difficult to operate and maintain equity. Lack of properly 
trained technical staff may result in poor operation and maintenance of old and new 
infrastructure. 

An asset management system is required 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. 

There is a need of asset inventory and details survey for left over assets within the city. An 
asset management plan is also required to reduce non-revenue water. 

Proper decision-making process related to water supply system in terms of operation and 
maintenance and proposed investment can be taken after completion of asset management 
plan(s).  

Targeted outputs are: 

• Asset inventory of water supply and sewerage system 

• Condition assessment of assets  

• Mapping of assets on GIS platform 

• Capital investment plan for water supply and sewerage system for operation and 
maintenance and expansion of system 

Cost estimate for all interventions: 6.56 Crores INR 

Responsible agency: Chennai Metropolitan Water supply and Sewerage Board 
(CMWSSB) 

Implementation schedule: Two years. 

Action Ch-06: 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. It can be leakages in 
transmission, distribution mains and service connections and overflows of reservoirs. 
They are caused by inadequate operations and maintenance, lack of active leakage 
control and poor quality of underground assets; 

• Apparent losses are caused by customer meter 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 complex. 
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Targeted outputs are: 

• Water audit for Chennai City; 

• 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. 

Cost estimate for all interventions: 4.51 Crores INR 

Responsible agency: Chennai Metropolitan Water Supply and Sewerage Board 
(CMWSSB) 

Implementation schedule: Two to three years. 

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

The existing UGSS does not satisfactorily cover the expanded areas of Chennai City. Some 
sewage is discharged into stormwater drains causing environmental degradation and 
unhygienic situations. 

13 ULBs including left over Madhavaram where DPRs are being prepared by TNUIFSL 
include: Kottivakkam, Palavakkam, Neelankarai, Semmanchery, Uthandi, Madipakkam, 
Nandambakkam, Theeyambkkam, Vadaperumbakkam, Mathur, Puzhal, Jaladiampettai 
and Injambakkam and left over Madhavaram. 

In the 13 ULBs septic tanks and soak pits are used. The houses near the sea discharge 
sewage directly to storm water drains that discharge into the sea. 

Implementation of UGSS including additional capacity of STPs will ensure proper treatment 
and disposal of wastewater and reduce groundwater pollution and pollution of water bodies 
where the untreated sewage is disposed presently. 

Targeted outputs are: 

• UGSS with SCADA system in 13 ULBs including left over Madhavaram; 

• Connections of individual households to main sewerage grid; 

• Unhindered flow in the underground sewerage system; and 

• Optimal functioning of sewage treatment plants. 

Cost estimate for all interventions: 1,229 Crores INR 

Cost for O&M / 2 years: 61.0 Crore INR 

Responsible agency: Chennai Metropolitan Water Supply and Sewerage Board 
(CMWSSB) 

Implementation schedule: To be aligned with overall infrastructure development. 

Action Ch-08: UGSS for parts of Chennai Metropolitan Area 
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In the Master Plan 2050 for Chennai (CMWSSB, 2016) seven new STPs are proposed in 
Koilpadagai, Palavedu, Koladi, Thirunindravur, Chembarambakkam, Pallavaram and 
Selaiyur. 

Collection networks are required, and should be constructed, to collect the sewage from 
these areas and transport the sewage to the proposed STPs. Presently there is no collection 
system and sewage discharged into rivers causing environmental degradation and 
unhygienic situations. 

Implementation of UGSS will ensure proper treatment and disposal of wastewater and 
reduce groundwater pollution and pollution of water bodies where the untreated sewage is 
disposed presently 

Targeted outputs are: 

• UGSS with SCADA system connecting to the seven proposed STPs; 

• Connections of individual household with main sewerage grid; 

• Unhindered flow in the underground sewerage system; and 

• Optimal functioning of sewage treatment plants. 

Cost estimate for all interventions: 5,212 Crores INR 

Cost for O&M / 2 years: 260 Crore INR 

Responsible agency: Chennai Metropolitan Water Supply and Sewerage Board 
(CMWSSB) 

Implementation schedule: To be aligned with overall infrastructure development. 

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

To protect the water bodies and coastal waters in and around Chennai Metropolitan Area, 
it is necessary to upgrade nine existing STPs and construct seven new STPs. 

The sewage generation from Chennai Metropolitan Area in 2020, 2035 and 2050 are 
predicted to be 1,272 MLD, 1,865 MLD and 2,769 MLD (WAPCOS, 2016). 

The treatment capacity of the nine existing STPs in CMA is only 650 MLD.  

The nine existing STPs is proposed upgraded to have a capacity of 1,187 MLD in 2050. 
The seven new STPs are proposed to have a treatment capacity of 563 MLD in 2050. 

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 STPs. 

Cost estimate for all interventions: 2,605 Crores INR 

Cost for O&M / year: 467 Crore INR 
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Responsible agency: Chennai Metropolitan Water Supply and Sewerage Board 
(CMWSSB)  

Implementation schedule: Five years, but to be aligned with overall infrastructure 
development 

Action Ch-10: Effluent treatment plants for industrial clusters 

The industries in Chennai Metropolitan Area (CMA) are divided into ten clusters which are 
zones of CMA. The total amount of effluent produced by the ten (10) clusters in CMA is 
about 34 MLD. The clusters consist of: 

• Adyar Cluster 1 of 9157.32 KLD 

• Ambattur Cluster 2 of 1628.7 KLD 

• Anna Nagar Cluster 3 of 1529.46 KLD 

• Kodambakkam Cluster 4 of 9147.83 KLD 

• Madhavaram Cluster 5 of 140 KLD 

• Perungudi Cluster 6 of 275 KLD 

• Royapuram Cluster 7 of 2752.6 KLD 

• Teynampet Cluster 8 of 5542.9 KLD 

• Thiru-VI-KA Nagar Cluster 9 of 2741.5 KLD 

• Tondiarpet Cluster 10 of 1353.8 KLD 

By establishing tertiary treatment plants, the recycled effluent can be reused locally or in 
CMA. The required type of tertiary treatment depends on the effluent’s composition. After 
implementation of the decentralized ETPs the industrial water demand shall be reduced. 

As per CPHEEO manual for sewerage and sewage treatment, 60% water from industries 
can be recycled offering a significant reduction in the industrial demand. 

The target outputs are: 

• Reduced water demand from industries; 

• Reduce groundwater extraction; and 

• Reduced pollution. 

Cost estimate for all interventions: 637 Crores INR 

Cost for O&M /year: 9.13 Crore INR 

Responsible agency: Chennai Metropolitan Water Supply and Sewerage Board 
(CMWSSB)  
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Implementation schedule: Five years but to be aligned with overall infrastructure 
development 

Action Ch-14: Nature based solutions 

Nature based solutions (NBSs) can increase water bodies and enhance protection against 
flood while contributing to protect, sustainably manage and restore natural or modified 
ecosystems like mangroves and wetlands, afforestation and roof terracing. The NBSs to 
consider, but not limited to, are:  

• Mangroves replantation; 

• Wetlands restoration; 

• Afforestation of scrub lands and urban forestry; and 

• Pervious and permeable pavements. 

The target outputs are: 

• Increased storage of fresh water and increased protection against river and storm surge 
floods; 

• Increase in nursing grounds for fish and prawns due to mangrove reclamations; and 

• Foresting scrub lands and urban forestry and green roofing can reduce the overall 
temperature and the noise pollution in the town. 

Cost estimate for all interventions: 1.97 Crores INR 

Responsible agency: Chennai Metropolitan Development Authority of Municipal 
Administration and Urban Development. 

 

Implementation schedule: Five years. 

Action Ch-15: Solid waste management 

Chennai corporation consists of 15 zones. Generation of solid waste is estimated at about 
5400 MT of garbage and 700 MT of debris per day (GCC, 2019). The per capita waste 
generation (2019) is 0.65 kg per day which is above the estimate of 0.5 kg per capita per 
day by CPCB for large cities in India.  

The existing MSW management system in the city is found to be effective but there is no 
systematic environmental monitoring to prevent pollution such as emission and leachate 
migration. 

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; 
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• Determination of waste transportation methods options; 

• Determination of safe disposal methods options; and 

• Determination of waste treatment methods options. 

Cost estimate for all interventions: 2.14 Crores INR 

Responsible agency: Greater Chennai Corporation 

Implementation schedule: Five years 

6.3 Benefits to poor and vulnerable groups 

The designated group (scheduled caste (SC) and scheduled tribes (ST)), slum people, 
cultivators and agricultural labourer are considered as poor and vulnerable groups. Table 
6-1 provides the numbers of people within these poor and vulnerable groups. Table 6-2 
assesses whether the twelve actions benefit these groups and offers an overview of wards. 
Population data are based on the 2011 census by the Directorate of Census Operation in 
Tamil Nadu. 

Figure 6-1 shows the population distribution of SC and ST group in Chennai Metropolitan 
area. 

Table 6-1: Category of poor and vulnerable people. 

Division 

 

 Designated group 
population 

Slums Workers 

Numbers 
Scheduled 

caste 
Scheduled 

Tribes 
No. of 
slums 

Slum 
population 

Total 
workers 

Cultivators 

and 
agricultural 
labourers 

Chennai core city 

6 Zones 
(IV, V, 
VI, VII, 
IX, X) 

779,667 10,061 456 1,259,868 1,817,297 28,128 

Expanded City and 
rest of CMA 

       

Municipalities 16 320,769 8,902 32850 364,524 907,646 14,587 

Town 
Panchayat 

20 96,181 2,788 100 77,516 56,042 700 

Panchayat 
Union 

10 352,381 14,808 NA NA 577,805 31,533 
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Table 6-2: Category of people benefited by the actions in the city. 

Ref Action Category of poor and vulnerable people 
benefited by the actions in the city 

Beneficiary people 
in Chennai City and 

CMA   SC and ST Slum Cultivators 
and 

Agricultural 
labourers 

Ch-01 Hydro structures in 
Chennai Basin. 

√ √ √ 
All 

Ch-02 Agronomic changes in 
Chennai Basin 

  √ 
All 

Ch-03 Water supply from 
Neyveli Mines to 
Chennai City 

√ √ √ 
All 

Ch-04 Operational centre for 
IWRM 

√ √  
All 

Ch-05 Asset Management 
Plan(s) 

√ √  
All 

Ch-06 Reduction of Non-
Revenue Water 

√ √  
All 

Ch-07 Underground 
sewerage scheme for 
parts of expanded 
Chennai City 

√ √  

Expanded City 

Ch-08 Underground 
sewerage scheme for 
parts of Chennai 
Metropolitan Area. 

√ √  

Rest of CMA 

Ch-09 Sewerage treatment 
plants in Chennai 
Metropolitan Area 

√ √  
All 

Ch-10 Effluent treatment 
plants for industrial 
clusters 

√ √  
All 

Ch-11 Nature based 
solutions 

√ √  
All 

Ch-12 Solid waste 
management. 

√ √  
All 
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Figure 6-1: SC and ST population distribution in CMA. 
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6.4 Cost overview 

Table 6-3: Estimated cost and responsible agency for recommended actions for Chennai City. 

Ref Action Responsible Agency Estimated 
cost (Crore 

INR) 

Estimated 
O&M cost / 

year  

(Crore INR) 

Ch-01 Hydro structures in Chennai 
Basin. 

Water Resources Organisation 

(WRO) – Public Works 

Department 

2,257 109.13 

Ch-02 Agronomic changes in Chennai 
Basin 

Agriculture Department 3.30 - 

Ch-03 Water supply from Neyveli 
Mines to Chennai City 

Chennai Metropolitan Water 
Supply and Sewerage Board 
(CMWSSB) 

2,534 189.5 

Ch-04 Operational centre for IWRM Water Resources Organisation 
(WRO) of Public Works 
Department 

14.80 0.10 

Ch-05 Asset Management Plan(s) Chennai Metropolitan Water 
supply and Sewerage Board 
(CMWSSB) 

6.56 - 

Ch-06 Reduction of Non-Revenue 
Water 

Chennai Metropolitan Water 
supply and Sewerage Board 
(CMWSSB) 

4.51 - 

Ch-07 Underground sewerage 
scheme for parts of expanded 
Chennai City 

Chennai Metropolitan Water 
supply and Sewerage Board 
(CMWSSB) 

1,229 61.04 

Ch-08 Underground sewerage 
scheme for parts of Chennai 
Metropolitan Area. 

Chennai Metropolitan Water 
supply and Sewerage Board 
(CMWSSB) 

5,212 2605 

Ch-09 Sewerage treatment plants in 
Chennai Metropolitan Area 

Chennai Metropolitan Water 
supply and Sewerage Board 
(CMWSSB) 

2,605 467 

Ch-10 Effluent treatment plants for 
industrial clusters 

Chennai Metropolitan Water 
supply and Sewerage Board 
(CMWSSB) 

637 9.13 

Ch-11 Nature based solutions Chennai Metropolitan 
Development Authority 

1.97 - 

Ch-12 Solid waste management Greater Chennai Corporation 2.14 - 

Total 14,507 8496 

 

 
3 O&M cost for 5 years 
4 O&M cost for 2 years 
5 O&M cost for 2 years 
6 Total estimated O&M cost for 1 year 
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6.5 Implementation overview 

Table 6-4: Implementation overview for the twelve actions recommended for Chennai. 

  Duration Cost estimate Year 1 Year 2 Year 3 Year 4 Year 5 

Actions and Activities Months (Crore INR) Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

                                              

Ch-01: Hydro structures in Chennai Basin                                             

Action design and appraisal 3   x                                       

Action mobilisation  3     x                                     

1. Baseline survey of all considered structures 3       x x x x x x                         

2. Detailed model setup incorporating the 
detailed information from the baseline survey. 

6-18           x x x x                         

3. Detailed design of structures aligning with 
model runs for optimum design. 

6               x x                         

4. Design of connections from the hydro 
structures to nearby areas and Chennai City. 

3-9 65.48             x x x                       

5. Optimise implementation schedule 
(sequence prioritisation) aligning with model 
runs. 

3                     x                     

6. Develop DPR overall for the action and 
DPRs for each hydro structure.  

12-36                     x x x x x x x x x x x 

7. Sequenced implementation (construction) 24-72 2,182.70                         x x x x x x x x 

8.Stakeholder participation, consultation and 
awareness raising 

6 4.37     y y y y y y y y y y y y y y y y y y 

9. Training and capacity building 6 4.37       y y y y y y y                     

Hydro structures in Chennai Basin   2,257 
                    

O&M cost / 5 years   109.1                     
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  Duration Cost estimate Year 1 Year 2 Year 3 Year 4 Year 5 

Actions and Activities Months (Crore INR) Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Ch-02: Agronomic changes in Chennai Basin                                           

Action design and appraisal 3 0.15 x                                       

Action mobilisation 3 0.15   x                                     

1. Collection of information, secondary data 
and creation of database 

6 0.40     x x                                 

2. Development of agronomic modelling with 
the support of water balance modelling 

12 0.50       x x x x                           

3. Scenario testing 12 0.30           x x x x                       

4. Development of management plan 18 0.60             x x x x x x x x             

5. Detail project report preparation 18 0.60                     x x x x x x x x     

6. Stakeholder participation, consultation and 
awareness raising 

6 0.30   y y y y y y y y y y y y y y y y y     

7. Training and capacity building 6 0.30       y y y y y y y y y y y y y y y     

Agronomic changes in Chennai Basin   3.30 
                    

                                              

Ch-03: Water supply from Neyveli Mines to Chennai 
City 

                                          

Action design and appraisal 3   x                                       

Action mobilisation 3     x                                     

1. Determine the optimal and preferred option 
from the Feasibility Study 

6 142.88      x x                                 

2. Prepare DPR 9         x x x                             

3. Sequenced implementation (construction) 30 2,381.40             x x x x x x x x x x         

4. Stakeholder participation, consultation and 
awareness raising 

5 4.76       x       x       x       x       x 

5. Training and capacity building 3 4.76             x x x                       

Water supply from Neyveli Mines to 
Chennai City 

  2,534 
                    

O&M cost / year   189.5                     
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  Duration Cost estimate Year 1 Year 2 Year 3 Year 4 Year 5 

Actions and Activities Months (Crore INR) Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Ch-04: Operational centre for IWRM                                             

Action design and appraisal 3 0.14 x                                       

Action mobilisation 3 0.14   x                                     

1. Establish operational centre 24 2.10     x x x x x x x x                     

2. Install monitoring system 24 8.40             x x x x x x x x             

3. Develop operational model 36 2.10             x x x x x x x x x x x x     

4. Develop guidelines and communication lines 36 0.42                 x x x x x x x x x x x x 

5. Support for initial two years 24 0.70                         x x x x x x x x 

6. Stakeholder participation, consultation and 
awareness raising 

6 
0.30 

    y y y y y y y y y y y y y y y y y y 

7. Training and capacity building 12 0.50                 y y y y y y y y y y y y 

Operational centre for IWRM   14.80 
                    

O&M cost / year   0.10                     
                                              

Ch-05: Asset management plan(s)                                             

Action design and appraisal 3 0.08 x                                       

Action mobilisation 3 0.08   x                                     

1. Detailed inventory of assets of water supply 
and sewerage system using secondary 
sources (O&M records, audit records, log 
books, network files) and primary sources 
(interviews, excavations) 

6 

1.60 

    x x                                 

2. Detailed condition assessment survey of all 
the assets 

12 
2.40 

        x x x x                         

3. Mapping of all the assets on GIS map for 
future reference 

6 
1.60 

    y y y y y y                         

4. Preparation of capital investment plan for 
O&M and for proposed investment in water 
supply and sewerage system 

3 
0.80 

                x                       

Asset management plan(s)   6.56 
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  Duration Cost estimate Year 1 Year 2 Year 3 Year 4 Year 5 

Actions and Activities Months (Crore INR) Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Ch-06: Reduction of non-revenue water                                              

Action design and appraisal 3 0.09 x                                       

Action mobilisation 3 0.09   x                                     

1. Preparation of water audit report 6 0.60     x x                                 

2. Identification of leakages and rectification 12 1.70         x x x x                         

3. Preparation of Customer Information 
System, which include details of consumers 
like number of consumers, consumption 
pattern, payment of water charges history, etc. 

12 

1.70 

            x x x x                     

4. Training and capacity building 6 0.34     y y y y y y y y                     

Reduction of non-revenue water    4.51 
                    

                                              

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

Action design and appraisal 3 2.00 x                                       

Action mobilisation 3 2.00   x                                     

Cluster-I  36 231.14     x x x x x x x x x x x x x x x x x x 

Cluster-II  36 143.90     x x x x x x x x x x x x x x x x x x 

Cluster-III 36 134.85     x x x x x x x x x x x x x x x x x x 

Cluster-IV 36 26.58     x x x x x x x x x x x x x x x x x x 

Cluster-V  36 304.07     x x x x x x x x x x x x x x x x x x 

Remaining three areas  36 381.79     x x x x x x x x x x x x x x x x x x 

5. Stakeholder participation, consultation and 
awareness raising 

36 2.44     x   x   x   x   x   x   x   x   x   

Underground sewerage scheme for parts of 
expanded Chennai City 

  1,229 
                    

O&M cost / 2 years   61.0                     
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  Duration Cost estimate Year 1 Year 2 Year 3 Year 4 Year 5 

Actions and Activities Months (Crore INR) Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Ch-08: Underground sewerage scheme for parts of Chennai Metropolitan Area                                      

Action design and appraisal 3 0.10 x                                       

Action mobilisation 3 0.10   x                                     

1. Baseline on water supply and sewerage 
generation for current and future projected 
years 

12 1.00     x x x x y y y y y y                 

2. Outline design 6 2.00         x x                             

3. DPRs for 5 clusters 6 8.00             x x                         

4. Implementation (construction) 36 5,200.00                 x x x x x x x x x x x x 

5. Stakeholder participation, consultation and 
awareness raising 

12 0.50                 x x x x                 

6. Training and capacity building   0.50         y y y y y y y y y y y y y y y y 

Underground sewerage scheme for parts of 
Chennai Metropolitan Area 

  5,212 
                    

O&M cost / 2 years   260                     
      

                    

Ch-09: Sewerage treatment plants in Chennai Metropolitan Area                                 

Action design and appraisal 3 

75.57 

x                                       

Action mobilisation 3   x                                     

1. Baseline on water supply and sewerage 
generation for current and future projected 
years. 

6     x x                                 

2. Determination of water treatment technology 
for the STPs 

6       x x                               

3. Outline design 6         x x                             

4. Site selection for the STPs 3           x                             

5. DPRs for the new STPs 12             x x x x                     

6. Implementation (construction) 24 2,519.10                     x x x x x x x x     

7. Stakeholder participation, consultation and 
awareness raising 

6 5.04     y y y y y y y y y y y y y y y y     

8. Training and capacity building 6 5.04                     y y y y y y y y     

Sewerage treatment plants in Chennai 
Metropolitan Area 

  2,605 
                    

O&M cost / year   467                     
                     

Ch-10: Effluent treatment plants for industrial clusters.                                
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  Duration Cost estimate Year 1 Year 2 Year 3 Year 4 Year 5 

Actions and Activities Months (Crore INR) Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Action design and appraisal 3 

18.48 

x                                       

Action mobilisation  3   x                                     

1. Baseline on water requirements and water 
sources for current and future industrial 
development in the seven areas  

6     x x                                 

2. Determination of water treatment technology 
for each of the seven clusters. 

6       x x                               

3. Outline design 6       x x                               

4. Site selection in each of the seven clusters. 3           x                             

5. DPRs for each effluent treatment plant 12           x x x x                       

6. Implementation (construction) 24 616.11                   x x x x x x x x x x x 

7. Stakeholder participation, consultation and 
awareness raising 

6 
1.23 

    y y y y y y y                       

8. Training and capacity building 6 1.23     y y y y y y y y y y y y y y y y y y 

Effluent treatment plants for industrial 
clusters in Chennai Metropolitan Area. 

  
637 

                    

O&M cost / year   9.13                     
                       

Ch-11 Nature based solutions                     
Action design and appraisal  3 0.07 x                                       

Action mobilization  3 0.07   x                                     
1. Collection of information, secondary data 
and creation of database. 

6 
0.23 

    x x                                 

2. Development of models required for nature 
based solutions. 

12 
0.26 

      x x x x                           

3. Scenario testing 12 0.18           x x x x                       
4. Development of management plan 18 0.35             x x x x x x x x             
5. Detailed project report preparation 18 0.35                     x x x x x x x x     
6. Stakeholder participation, consultation and 
awareness raising 

6 
0.23 

  y y y y y y y y y y y y y y y y y     

7. Training and capacity building 6 0.23       y y y y y y y y y y y y y y y     
NBSs  1.97                     

 

Ch-12 Solid waste management 

Action design and appraisal 3 0.04                     

Action mobilisation 3 0.04                     
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  Duration Cost estimate Year 1 Year 2 Year 3 Year 4 Year 5 

Actions and Activities Months (Crore INR) Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Planning for integrated solid waste 
management 

 
  

                    

1. Collection of information, secondary data 
and building of database; 

6 
0.22 

                    

2. Planning for minimizing the waste 
generation, waste handling and sorting at the 
source. 

2 
0.14 

                    

3. Plan for upgrading primary collection of 
waste from source 

2 
0.20 

                    

4. Planning of onsite waste storage and on-site 
waste treatment 

4 
0.42 

                    

5 Planning of transfer station 1 0.30                     

6. Planning for updating the transport system  1 0.14                     

7. Planning for proper disposal and treatment 
plant (formulation of policy, regulation, 
identification of suitable locations and 
treatment facilities for proper solid waste 
management) 

3 

0.60 

                    

8. Stakeholder participation, consultation and 
awareness raising (broadly on solid waste 
management) for waste management proposal 

1 
0.04 

                    

Solid waste management    2.14                     

    
 

                                      

Grand total for all actions   14,507 
                    

Estimated total O&M cost / year   849                     
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6.6 Linkages between actions 

Table 6-5: Linkages between actions – all actions against Ch-01 to Ch-05. 

  Ch-01: Hydro structures in 
Chennai Basin 

Ch-02: Agronomic 
changes in Chennai Basin 

Ch-03: Water source from 
Neyveli Mines for Chennai 
City  

Ch-04: Operational centre 
for IWRM 

Ch-05: Asset management 
plan(s) 

Ch-01: Hydro structures in 
Chennai Basin 

  Agriculture production 
relies on predictable and 
sufficient irrigation where 
hydro structures are 
important management 
instruments. 

The water transport from 
Neyveli Mines to Chennai 
City will be transported via 
pipe or canal and reduce 
storage capacity of hydro 
structures. 

Monitoring from hydro 
structures is an important 
input to the modelling in 
the centre. Storage in 
hydro structures increases 
IWRM manoeuvrability.  

No direct linkage between 
hydro structures and asset 
management plan(s). 

Ch-02: Agronomic 
changes in Chennai Basin 

Optimisation of agriculture 
for improved water use 
efficiency alleviates the 
demand for irrigation 
liberating water resources 
for alternative 
management. 

  No direct linkage between 
water source from Neyveli 
Mines and agronomic 
changes in Chennai Basin. 

Water requirements 
associated with agronomic 
changes to be 
incorporated in IWRM 
planning. 

No direct linkage between 
agronomic changes and 
asset management 
plan(s). 

Ch-03: Water source from 
Neyveli Mines for Chennai 
City  

The water transport from 
Neyveli Mines will reduce 
the storage capacity of 
hydro structures to some 
extend in lean season. 

No direct linkage between 
water source from Neyveli 
Mines and agronomic 
changes in Chennai Basin. 

  IWRM should consider the 
(time varying) discharges 
from Neyveli Mines. 

Asset management plan to 
consider and cover water 
source from Neyveli 
Mines. 

Ch-04: Operational centre 
for IWRM 

The operational centre for 
IWRM will provide the 
modelling basis for 
identifying and assessing 
hydro structures as part of 
scenarios for decision 
support. 

IWRM to inform about 
potential water availability 
for agronomic scenarios.  

IWRM to inform about 
potential water availability 
from Neyveli Mines  

  IWRM MIS/GIS provides 
analytical framework for 
integration of asset 
management. 

Ch-05: Asset management 
plan(s) 

No direct linkage between 
asset management plan(s) 
and hydro structures. 

Asset management 
plan(s) not influencing 
agronomic changes in 
basin. 

Asset management plan to 
consider and cover water 
source from Neyveli 
Mines. 

Asset management 
plan(s) rely on IWRM 
management instruments 
including, monitoring and 
MIS. 
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  Ch-01: Hydro structures in 
Chennai Basin 

Ch-02: Agronomic 
changes in Chennai Basin 

Ch-03: Water source from 
Neyveli Mines for Chennai 
City  

Ch-04: Operational centre 
for IWRM 

Ch-05: Asset management 
plan(s) 

Ch-06: Reduction of non-
revenue water 

No direct linkage between 
non-revenue water and 
hydro structures. 

Non-revenue water not 
influencing agronomic 
changes in basin. 

Reduction of non-revenue 
water relies to account the 
transport of water from 
Neyveli Mines. 

Reduction of non-revenue 
water relies on IWRM 
management instruments 
including monitoring and 
MIS. 

Reduction of non-revenue 
water key target and 
performance criteria for 
asset management 
planning. 

Ch-07: UGSS for parts of 
expanded Chennai City 

No direct linkage between 
household connection to 
main grid and hydro 
structures. 

Household connection to 
main grid not influencing 
agronomic changes in 
basin. 

Household connection to 
main grid not influencing 
water source from Neyveli 
Mines. 

Household connection to 
main grid relies on IWRM 
management instruments 
including monitoring and 
MIS. 

Household connection to 
main grid part of asset 
management system. 

Ch-08: UGSS for parts of 
Chennai Metropolitan Area 

No direct linkage between 
sewerage treatment plant 
and hydro structures. 

Household connection to 
main grid not influencing 
agronomic changes in 
basin. 

Household connection to 
main grid not influencing 
water source from Neyveli 
Mines. 

Household connection to 
main grid relies on IWRM 
management instruments 
including monitoring and 
MIS. 

Household connection to 
main grid part of asset 
management system. 

Ch-09: Sewerage 
Treatment Plants in 
Chennai Metropolitan Area 

No direct linkage between 
sewerage treatment plant 
and hydro structures. 

Sewerage treatment plant 
not influencing agronomic 
changes in basin. 

Design capacity of 
sewerage treatment plant 
relies on water source 
from Neyveli Mines 
supplied. 

Sewerage treatment plant 
relies on IWRM 
management instruments 
including monitoring and 
MIS. 

Sewerage plant part of 
asset management 
system. 

Ch-10: Effluent treatment 
plants for industrial 
clusters 

No direct linkage between 
effluent treatment plants 
and hydro structures. 

Effluent treatment plants 
not influencing agronomic 
changes in basin. 

Effluent treatment plants 
through recirculation may 
reduce amount of water 
required from Neyveli 
Mines. 

Effluent treatment plants 
rely on IWRM 
management instruments 
including monitoring and 
MIS. 

No direct linkage between 
effluent treatment plants 
and sand bar dredging. 

Ch-11. Nature based 
solutions 

Reclamation of wetlands 
of the hydro structures to 
increase its capacity is 
classified as nature based 
solutions. 

Agronomic changes are 
classified under nature 
based solutions. 

No direct linkage between 
water transport from 
nature based solutions 
and Neyveli Mines.  

IWRM are classified under 
nature based solutions. 

No direct linkage between 
nature based solutions 
and asset management 
plan. 
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  Ch-01: Hydro structures in 
Chennai Basin 

Ch-02: Agronomic 
changes in Chennai Basin 

Ch-03: Water source from 
Neyveli Mines for Chennai 
City  

Ch-04: Operational centre 
for IWRM 

Ch-05: Asset management 
plan(s) 

Cu-12 Solid waste 
management 

No direct linkage between 
solid waste management 
and hydro structures 

No direct linkage between 
solid waste management 
and agronomic changes 

No direct linkage between 
water transport from solid 
waste management and 
Neyveli Mines. 

No direct linkage between 
solid waste management 
and IWRM. 

No direct linkage between 
solid waste management 
and asset management 
plan. 
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Table 6-6: Linkages between actions – all actions against Ch-06 to Ch-12. 

  Ch-06: Reduction of 
non-revenue water 

Ch-07: UGSS for 
parts of expanded 
Chennai City 

Ch-08: UGSS for 
parts of Chennai 
Metropolitan Area 

Ch-09: Sewerage 
Treatment Plants in 
Chennai 
Metropolitan Area 

Ch-10: Effluent 
treatment plants for 
industrial clusters 

Ch-11. Nature 
based solutions 

Cu-12 Solid waste 
management 

Ch-01: Hydro 
structures in 
Chennai Basin 

No direct linkage 
between hydro 
structures and non-
revenue water. 

No direct linkage 
between hydro 
structures and 
household 
sewerage 
interconnection to 
main grid. 

No direct linkage 
between hydro 
structures and 
household 
sewerage 
interconnection to 
main grid. 

No direct linkage 
between hydro 
structures and 
sewerage treatment 
plant 

No direct linkage 
between hydro 
structures and 
effluent treatment 
plants. 

Desilting old hydro 
structures reclaims 
the wetlands 
classified as nature 
based solutions. 

No direct linkage 
between hydro 
structures and solid 
waste management. 

Ch-02: Agronomic 
changes in Chennai 
Basin 

No direct linkage 
between agronomic 
changes and non-
revenue water. 

No direct linkage 
between agronomic 
changes and 
household 
sewerage 
interconnection to 
main grid. 

No direct linkage 
between agronomic 
changes and 
household 
sewerage 
interconnection to 
main grid. 

No direct linkage 
between agronomic 
changes and 
sewerage treatment 
plant. 

No direct linkage 
between agronomic 
changes and 
effluent treatment 
plants. 

Agronomic changes 
are classified under 
nature based 
solutions. 

No direct linkage 
between agronomic 
changes and solid 
waste management. 

Ch-03: Water 
source from Neyveli 
Mines for Chennai 
City  

Reduction of non-
revenue water 
relies to account the 
transport of water 
from Neyveli Mines. 

No direct linkage 
between water 
transport from 
Neyveli Mines and 
Household 
connection to main 
grid  

No direct linkage 
between water 
transport from 
Neyveli Mines and 
Household 
connection to main 
grid  

As water source 
from Neyveli Mines 
supplied, will be 
additional amount 
of water supplied to 
Chennai 
Metropolitan Area 
hence treatment 
capacity sewerage 
treatment plants will 
also increase. 

Effluent treatment 
plants through 
recirculation may 
reduce amount of 
water required from 
Neyveli Mines. 

No direct linkage 
between water 
transport from 
Neyveli Mines and 
nature based 
solutions.  

No direct linkage 
between water 
transport from 
Neyveli Mines and 
solid waste 
management. 
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  Ch-06: Reduction of 
non-revenue water 

Ch-07: UGSS for 
parts of expanded 
Chennai City 

Ch-08: UGSS for 
parts of Chennai 
Metropolitan Area 

Ch-09: Sewerage 
Treatment Plants in 
Chennai 
Metropolitan Area 

Ch-10: Effluent 
treatment plants for 
industrial clusters 

Ch-11. Nature 
based solutions 

Cu-12 Solid waste 
management 

Ch-04: Operational 
centre for IWRM 

IWRM MIS/GIS 
provides analytical 
framework for non-
revenue water 
reduction and forum 
for awareness 
raising. 

IWRM MIS/GIS 
provides analytical 
framework for 
assessing the 
benefits of 
household 
connections to main 
grid and forum for 
awareness raising. 

IWRM MIS/GIS 
provides analytical 
framework for 
assessing the 
benefits of 
household 
connections to main 
grid and forum for 
awareness raising. 

IWRM MIS/GIS 
provides analytical 
framework for 
assessing the 
benefits of 
sewerage treatment 
and forum for 
awareness raising. 

The operational 
centre for IWRM will 
provide the 
modelling basis to 
quantify benefits of 
recirculating treated 
effluents to alleviate 
pressure on 
groundwater. 

IWRM are classified 
under nature based 
solutions. 

No direct linkage 
between IWRM and 
solid waste 
management. 

Ch-05: Asset 
management 
plan(s) 

Asset management 
plan important 
instrument in non-
revenue water 
management. 

Asset management 
plan to consider 
and cover 
household 
connections to main 
grid. 

Asset management 
plan to consider 
and cover 
household 
connections to main 
grid. 

Asset management 
plan to consider 
and cover 
sewerage treatment 
plant. 

Asset management 
plan to consider 
and cover effluent 
treatment plants. 

No direct linkage 
between asset 
management plan 
and nature based 
solutions. 

No direct linkage 
between asset 
management plan 
and solid waste 
management. 

Ch-06: Reduction of 
non-revenue water 

  No direct linkage 
between reduction 
in non-revenue 
water and 
household 
sewerage 
interconnection to 
main grid. 

No direct linkage 
between reduction 
in non-revenue 
water and 
household 
sewerage 
interconnection to 
main grid. 

No direct linkage 
between reduction 
in non-revenue 
water and 
sewerage treatment 
plant. 

No direct linkage 
between reduction 
in non-revenue 
water and effluent 
treatment plants. 

No direct linkage 
between reduction 
in non-revenue 
water and nature 
based solutions. 

No direct linkage 
between reduction 
in non-revenue 
water and solid 
waste management. 

Ch-07: UGSS for 
parts of expanded 
Chennai City 

No direct linkage 
household 
sewerage 
interconnection to 
main grid and 
between reduction 
in non-revenue 
water. 

    Household 
connection to 
sewerage treatment 
plant is key to its 
dimensioning and 
functioning. 

No direct linkage 
between household 
connection to main 
grid and effluent 
treatment plants. 

No direct linkage 
household 
sewerage 
interconnection to 
main grid and 
nature based 
solution 

No direct linkage 
household 
sewerage 
interconnection to 
main grid and solid 
waste management 
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  Ch-06: Reduction of 
non-revenue water 

Ch-07: UGSS for 
parts of expanded 
Chennai City 

Ch-08: UGSS for 
parts of Chennai 
Metropolitan Area 

Ch-09: Sewerage 
Treatment Plants in 
Chennai 
Metropolitan Area 

Ch-10: Effluent 
treatment plants for 
industrial clusters 

Ch-11. Nature 
based solutions 

Cu-12 Solid waste 
management 

Ch-08: UGSS for 
parts of Chennai 
Metropolitan Area 

No direct linkage 
household 
sewerage 
interconnection to 
main grid and 
between reduction 
in non-revenue 
water. 

    Household 
connection to 
sewerage treatment 
plant is key to its 
dimensioning and 
functioning. 

No direct linkage 
between household 
connection to main 
grid and effluent 
treatment plants. 

No direct linkage 
household 
sewerage 
interconnection to 
main grid and 
nature based 
solution 

No direct linkage 
household 
sewerage 
interconnection to 
main grid and solid 
waste management 

Ch-09: Sewerage 
Treatment Plants in 
Chennai 
Metropolitan Area 

No direct linkage 
between sewerage 
treatment plant and 
reduction in non-
revenue water. 

Design of sewerage 
treatment plant to 
be based on 
planned household 
connections to main 
grid. 

Design of sewerage 
treatment plant to 
be based on 
planned household 
connections to main 
grid. 

  No direct linkage 
between sewerage 
treatment plant and 
effluent treatment 
plants. 

No direct linkage 
between sewage 
treatment plant and 
nature based 
solutions. 

No direct linkage 
between sewage 
treatment plant and 
solid waste 
management. 

Ch-10: Effluent 
treatment plants for 
industrial clusters 

No direct linkage 
between effluent 
treatment plants 
and reduction in 
non-revenue water. 

No direct linkage 
between effluent 
treatment plants 
and household 
sewerage 
interconnection to 
main grid. 

No direct linkage 
between effluent 
treatment plants 
and household 
sewerage 
interconnection to 
main grid. 

No direct linkage 
between effluent 
treatment plants 
and sewerage 
treatment plant. 

  No direct linkage 
between effluent 
treatment plants 
and nature based 
solutions. 

No direct linkage 
between effluent 
treatment plants 
and solid waste 
management. 

Ch-11. Nature 
based solutions 

No direct linkage 
between nature 
based solutions and 
reduction in non-
revenue water. 

No direct linkage 
between nature 
based solutions and 
household 
connection to main 
grid. 

No direct linkage 
between nature 
based solutions and 
household 
connection to main 
grid. 

No direct linkage 
between nature 
based solutions and 
sewage treatment 
plant. 

No direct linkage 
between nature 
based solutions 
effluent treatment 
plants. 

  Monitoring solid 
waste management 
to avoid its dumping 
in mangroves in 
coastal areas which 
are nature based 
solutions.  
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  Ch-06: Reduction of 
non-revenue water 

Ch-07: UGSS for 
parts of expanded 
Chennai City 

Ch-08: UGSS for 
parts of Chennai 
Metropolitan Area 

Ch-09: Sewerage 
Treatment Plants in 
Chennai 
Metropolitan Area 

Ch-10: Effluent 
treatment plants for 
industrial clusters 

Ch-11. Nature 
based solutions 

Cu-12 Solid waste 
management 

Ch-12 Solid waste 
management 

No direct linkage 
between solid 
waste management 
and reduction in 
non-revenue water. 

No direct linkage 
between solid 
waste management 
and household 
connection to main 
grid. 

No direct linkage 
between solid waste 
management and 
household 
connection to main 
grid. 

No direct linkage 
between solid 
waste management 
and sewage 
treatment plant. 

No direct linkage 
between solid 
waste management 
effluent treatment 
plants. 

Solid waste 
dumped near 
coastal areas 
destroys the 
Mangrove forests 
which are classified 
under nature based 
solutions. 
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6.7 Responsibility matrix 

Table 6-7: Action responsibility matrix. M=Overall responsible, P=Participation. 
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Environment and Forests Department  P  P P      P P P 

Municipal Administration and Urban 
Development 

            

- Chennai Metropolitan Development 
Authority 

P  P    P P P P M  

Agriculture Department P M P        P  

Public Works Department             

- Water Resources Organisation (WRO) M P P M P P P P P  P P 

- Ground Water Division P P P P P P P P P   P 

District Collectorate P P P       P P P 

Greater Chennai Corporation (GCC) P  P P P P P P P P P M 

Department of Highways and Minor Ports P  P  P P P P P    

Tamil Nadu Pollution Control Board 
(TNPCB) 

            

- Chennai District Office P  P    P P P P P P 

District Industries Centre (DIC)          P   

Revenue and Disaster Management 
Department 

P P P P P P P P P P P P 

Chennai Metropolitan Water Supply and 
Sewerage Board (CMWSSB) 

P  M P M M M M M M P  
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6.8 Action sheets 

All actions have been described using a template suitable for further development into 
project documents applying logical framework approach dimensions. The annotated 
template format is presented in Table 6-8. 

Table 6-8: Template for action sheets. 

Objective:  Establish what the action if implemented is expected to achieve  

Background:  A brief presentation of the setting for the prioritised action  

Title:  The title of the actions  

Action Reference:  Unique identifier for action database and other references 

Key climate 
change issues 

Outline key climate issues and how action relates to the issues. 

Justification:  Provide statements justifying that this action 

Expected outputs:  Identify key outputs required to achieve the objective 

Activities:  List key activities that must take place to produce the outputs 

Assumptions:  State what assumptions concerning conditions outside the control of the action that 
must be met 

Risks:  Identify risks that the source of funding and the responsible for the action should be 
aware of and try to mitigate 

Means of 
implementation:  

Logistics, technical, 
scientific  

Outline expectations for logistic requirements, technical 
and scientific environment.  

  Human Resources Outline expectations on human resources engagement 

Cost estimate:  Provide an assessment of costs in very broad terms as detailed assessments can 
only be made in action appraisal and detailed design. The costs may assess both 
action preparation (appraisal and design) and action implementation dimensions 

Source of funding:  Identify potential funding sources, including government, development partners, 
private sector, etc. or combination thereof if applicable 

Responsible for 
the action:  

Identify which institutions would be responsible for implementing the action, 
government and/or non-government. One institution should be overall responsible but 
contributing institutions should also be identified as applicable  

Beneficiary from 
the action:  

Make qualitative assessment of beneficiary (ies). Quantitative assessment of 
beneficiary (ies) can at best be made in very broad terms until appraisal 

Schedule:  Indicate a time schedule for the implementation of the action based on key activities 

Links to other 
actions:  

Identify and explain linkages to other actions 

Performance 
indicators:  

Identify verifiable performance indicators that can be used to monitor the 
implementation of the action.  

Comments: Provide any comments that are considered useful for the considerations by funding 
sources and institutions responsible for the action 
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Ch-01: Hydro structures in Chennai Basin 

Table 6-9: Action Sheet: Hydro structures in Chennai Basin. 

Objective:  Storage of water to meet the demands and to mitigate flood in wet season. 

Background:  In Chennai Basin there is too little water in the dry season and floods occur during the 
wet season.  

Several hydro structures are already constructed in Chennai Basin. These structures can 
store water and control the amount of water released and delivered for drinking irrigation 
and other uses. They can also 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 
Chennai City. 

In the future additional hydro structures will be constructed to optimise the management 
of available water. Hydro structures are required for optimal and sustainable utilisation of 
the limited water resources.  

The hydro structures considered can be divided into two groups: 

• Proposed by Government of Tamil Nadu under various schemes, either new or 
modernization of some existing structures (IWS-f, 2007, CMWSSB, 2018); and 

• Proposed and considered in the present study. 

The structures proposed in the present study are identified based on rainfall, slope of 
river/locality, soil type, land use/cover, basin area, order of stream and finally 
engineering judgement. 

In total 66 hydro structures are considered in Chennai Basin. These hydro structures 
consist of: 

• New tanks; 

• Modernization of old tanks; and 

• Check dams/anicuts.  

All the considered structures and locations are assessed in the developed numerical 
water balance model. The considered criteria are firstly an improvement in meeting 
water demands and secondly a reduced contribution from rivers to flood in Chennai City. 

Title:  Hydro structures in Chennai Basin 

Action 
Reference:  

Ch-01: Hydro structures in Chennai Basin  

Key climate 
change issues 

The downscaled predicted rainfall time-series (from simulations of RCP4.5) show that 
during the dry period the rainfall is not changing importantly, while during the wet period 
it is increasing and also the intensity of the extreme rainfalls increasing. Climate change 
will cause the water levels in the Bay of Bengal to rise and the intensity of cyclones to 
increase. 

As the rainfall during the dry period is not changing importantly in the future and water 
demands are increasing there is a need for measures to increase the water supply in the 
future. And as the intensity of extreme rainfalls are increasing the need of flood 
protection will also be there in the future. 

The proposed hydro structures were modelled considering the climate change effects in 
2020, 2025, 2030, 2035, 2050 and for the entire period 2011-2100. The proposed hydro 
structures reduced the water deficit during the dry period. 

Justification:  Based on volumetrics of the proposed hydro structures, about 820.17 MCM of additional 
water holding is achieved in the basin. 

The potential additional water supply would thereby be 820.17 MCM or around 30.77% 
of the water deficit of 2665.11 MCM estimated from the climate change model runs in 
2025. 

Based on water balance model simulations with the proposed hydro structures, water 
deficits are estimated to be reduced by 30.86%, 30.77%, 20.77%, 14.99% and 32.58% 
for 2020, 2025, 2030, 2035 and 2050.  

The structures can, if operated considering rainfall forecast, reduce the impacted 
populated in Chennai City significantly (based on analysis of results from the numerical 
water balance model). 
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Expected 
outputs:  

Reduced water scarcity during dry season. 

Reduced flooding of Chennai City. 

Activities:  Action design and appraisal 

Action mobilisation  

1. Baseline survey of all considered structures; 

2. Detailed model setup incorporating the detailed information from the baseline survey; 

3. Detailed design of structures aligning with model runs for optimum design; 

4. Design of connections from the hydro structures to nearby areas and Chennai City 

5. Optimise implementation schedule (sequence prioritisation) aligning with model runs; 

6. Develop DPR overall for the action and DPRs for each hydro structure; 

7. Sequenced implementation (construction); 

8. Stakeholder participation, consultation and awareness raising; and 

9. Training and capacity building. 

Assumptions:  Estimated cost of design of the structures in surveys 3% of cost of structure(s). Cost of 
stakeholder participation and capacity building each at 0.2% of cost of structure(s). 

Approved by the state and central government authorities 

Risks:  Land acquisition is a long-drawn process involving high costs. 

Opposition against some of the new hydro structures. 

Lack of financing. 

Means of 
implementation 

Logistics, technical, 
scientific  

Surveys and analyses of data. Design of structures and 
connection to nearby areas and city. 

 Human Resources Geotechnical engineers, water resources engineers, civil 
engineers and planners.  

Cost estimate:  Item Estimate 

(Crore INR) 

Action design and appraisal 

65.48 

Action mobilisation 

1. Baseline survey of all considered structures (maybe 6 
months) 

2. Detailed model setup incorporating the detailed information 
from the baseline survey 

3. Detailed design of structures aligning with model runs for 
optimum design 

4. Design of connections from the hydro structures to nearby 
areas and Chennai City: 

5. Optimise implementation schedule (sequence prioritisation) 
aligning with model runs 

6. Develop DPR overall for the action and DPRs for each hydro 
structure 

7. Sequenced implementation (construction, detailed below) 2,182.70 

8. Stakeholder participation, consultation and awareness 
raising 

4.37 

9. Training and capacity building 4.37 

Total 2,257 

O&M cost / 5 years 109.1 
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The estimated construction cost of the hydro structures  

Types of hydro structures Chennai  

New tanks 83.20 

Modernization of old tanks 2,091.82 

Check dams/anicuts 7.68 

Total estimated cost (Crore INR) 2,182.70 
 

Source of 
funding:  

• Government of Tamil Nadu 

• Private Sector (PPP) 

• NGOs (participation) 

• Development Partners (Technical assistance budget), like for example Asian 
Development Bank.  

Responsible for 
the action:  

The responsible department for the activity will be: 

• Water Resources Organisation (WRO) - Public Works Department 

But other institutions will be involved like: 

• Environment and Forests Department  

• Municipal Administration and Urban Development 

-Chennai Metropolitan Development Authority 

• Agriculture Department 

• Public Works Department 

- Ground Water Division 

• District Collectorate 

• Greater Chennai Corporation (GCC) 

• Department of Highways and Minor Ports 

• Tamil Nadu Pollution Control Board (TNPCB) 

- Chennai District Office 

• Revenue and Disaster Management Department 

• Chennai Metropolitan Water Supply and Sewerage Board (CMWSSB) 

Beneficiary 
from the action:  

• The population at large  

• Greater Chennai Corporation 

• All economic sectors, including poor and vulnerable groups 

• Government Agencies 

• Local governments and civil organizations 

• Water Resources Organisation 

Schedule: It is assumed that a larger team will work on the survey, designs and constructions: 
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Links to other 
actions:  

This action is of importance to the following actions: 

• Ch-02: Agronomic changes in the basin; 

• Ch-04: Operational centre for IWRM; 

The hydro structures are one of the most important actions and of great importance for 
other actions. 

Performance 
indicators:  

• Reduced flooding 

• More stable water supply during dry season 

Comments:  
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Ch-02: Agronomic changes in Chennai Basin 

Table 6-10: Action Sheet: Agronomic changes in Chennai Basin. 

Objective:  Agronomic changes in Chennai Basin to reduce water demand. 

Background:  Irrigation on average constitutes 48% of the total demand for the basin. Flood 
irrigation is most commonly used with significant losses from evaporation and 
seepage in the canal distribution, and from transpiration through the crop leaves. 
More efficient methods such as sprinkler, surge, and drip irrigation are only used in 
smaller areas or none in the basin. 

Better irrigation demand management can increase water supply for downstream 
users. 

Gains can be achieved through: 

• Improved maintenance of irrigation canals and other structures in the command 
area; 

• Crop diversification towards less water-intensive crops: 

- Minimum limits scenarios like System of Rice Intensification (SRI) and 
Sustainable Sugarcane Initiative (SSI) [as recommended by Agricultural 
Department to the farmers (IWS-a, 2016)]; 

- Targeted water saving on the major crop demand (paddy and sugarcane) in the 
basin; and 

- Changing cropping pattern. 

• Micro-irrigation techniques like sprinkler and drip irrigation (saving of 30 to 50% of 
irrigated water). 

Title:  Agronomic changes in Chennai Basin 

Action Reference:  Ch-02: Agronomic changes in Chennai Basin 

Key climate 
change issues 

The downscaled predicted rainfall time-series (from simulations of RCP4.5) show that 
during the dry period the rainfall is not changing importantly, while during the wet 
period it is increasing and also the intensity of the extreme rainfalls increasing. 
Climate change will also cause the water levels in the Bay of Bengal to rise and the 
intensity of cyclones to increase. 

As the rainfall during the dry period is not changing importantly in the future and water 
demands are increasing there is a need for measures to increase the water supply in 
the future. And as the intensity of extreme rainfalls are increasing the need of the 
flood protection will also be there in the future. 

The proposed agronomic measures were modelled considering the climate change 
effects in 2020, 2025, 2030, 2035, 2050 and for the entire period 2011-2100.  

Justification:  The water demand for irrigation accounts for 48%of the total water demand in the 
basin on an average over the last 10 years in the baseline period. Paddy among 17 
basin crops is the most significant crops with high irrigation demand. 

Currently 33.3% of irrigation water is considered lost in the canals during distribution. 
Improved maintenance of canals and structures can reduce this loss by half. Applying 
canal lining in the modelling suggests loss reduction ranging between 10.81% and 
29.91% for the assessments from 2011 to 2100. 

Changing from flood irrigation to drip irrigation to test the water savings, a deficit 
reduction between 11.81 and 34.45% is expected. While applying crop selection/crop 
patter/alternative wet and dry approach as mitigation gives a deficit reduction ranging 
from 27.99 % to 50.88% for all assessments from 2011 to 2100.  
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Expected outputs:  • Changes from flood irrigation to micro irrigation techniques like in the basin 

• Canal lining program to reduce the losses 

• Recommendation of SRI and SSI schemes in the basin 

• Policies and regulations supported by model scenario analysis 

• Recommendations on suitable cropping patterns according to soil and water 
availability 

• Recommendations on efficient water use / optimal irrigation practice 

• Increased capacity and awareness 

Activities:  Action design and appraisal  

Action mobilisation 

1. Collection of information, secondary data and creation of database 

2. Development of agronomic modelling with the support of water balance modelling 

3. Scenario testing 

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

5. Detailed project report preparation 

6. Stakeholder participation, consultation and awareness raising 

7. Training and capacity building 

Assumptions:  The state government will engage in the action and support the action and implement 
its recommendations. 

Farmers participation and awareness. 

Infrastructure and instrumentation availability to implement at ease. 

Risks:  Lack of coordination between stakeholders from different department and sectors.  

No enforcement of suggested agronomic measures and related policies. 

Farmers unwilling to adapt to new irrigation methods and practices 

Means of 
implementation:  

Logistics, technical, 
scientific  

Satellite imageries, land use, crop patterns, crop 
distribution, crop types, sources of irrigation, canal 
network, field inspections, meteorological data, soil data, 
detailed numerical modelling considering climate, IT-
systems, database, DSS 

  Human Resources Access to technical staff within the following fields: 
numerical modelling, GIS, database, DSS, monitoring, 
hydrology, groundwater flow, irrigation, agriculture 

Cost estimate:  Item 
Estimate 

(Crore INR) 

Action design and appraisal 0.15 

Action mobilisation 0.15 

1. Collection of information, secondary data and 
creation of database 

0.40 

2. Development of agronomic modelling with the 
support of water balance modelling 

0.50 

3. Scenario testing 0.30 

4. Development of management plan 0.60 

5. Detailed project report preparation 0.60 

6. Stakeholder participation, consultation and 
awareness raising 

0.30 

7. Training and capacity building 0.30 

Total agronomic changes 3.30 
 

Source of funding:  • Government of Tamil Nadu (budget, participation, meeting premises, secretariat) 

• National / International Research Institutions (participation) 

• Development Partners (Technical Assistance budget) as ADB, WB, EU, Bilateral 
assistance programs 
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Responsible for 
the action:  

The responsible department for the activity will be: 

• Agriculture Department 

But other institutions will be involved like: 

• Environment and Forests Department  

• Municipal Administration and Urban Development 

- Chennai Metropolitan Development Authority 

• Agriculture Department 

• Public Works Department 

- Water Resources Organisation (WRO) 

- Ground Water Division 

• District Collectorate 

• Revenue and Disaster Management Department 

• Government departments with stakes or mandates, experience and technical 
capacity related to IWRM and agricultural management. 

Beneficiary from 
the action:  

Key beneficiaries will be senior management and technical staff in government 
institutions at national, state and local levels that have management responsibilities 
related to water resources in general and agriculture and irrigation in particular. 

Key beneficiaries are parties with interest in agriculture / farming development 
depending on freshwater including cultivators and agricultural labourers. 

Long-term beneficiaries will be the Farmers at large that through agronomic measures 
that saves water and increasing crop production. 

Schedule:  

 

Links to other 
actions:  

This action is of importance to the following actions: 

• Ch-01: Hydro structures in Chennai Basin 

• Ch-04: Operational centre for IWRM. 

The agronomic changes are one of the corner stones in ensuring some amount of 
water in the future. The suggested hydro structures and the suggested operational 
centre for IWRM will benefit agriculture and agriculture changes by insuring the right 
amount of water for irrigation at the right time. 

Performance 
indicators:  

• Database and DSS using integrated groundwater-surface water models for water 
balance modelling and scenario analysis 

• Integrated watershed management plan 

• Agricultural/irrigation water management plan 

• Development of policies and regulations supported by model scenario analysis 

• Reduced groundwater extraction for agriculture and improved groundwater table 

Comments: NA 
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Ch-03: Water supply from Neyveli Mines to Chennai City 

Table 6-11: Action sheet: Water supply from Neyveli Mines to Chennai City. 

Objective:  Develop Neyveli Mines as an additional water source to Chennai City 

Background:  Chennai City is short of water and additional water sources are required. The Neyveli 
Mines in Paravanar Basin are scheduled to be closed by 2029.  

A study has been carried out to determine the feasibility of using the Neyveli Mines for 
water storage and supply to Chennai City (TamilNadu Water Investment Company 
Limited, 2018). Four options were considered: 

Option 1: Walajah Tank receives runoff water from upstream and water from Mine II 
of Neyveli. The Pit Lake of Mine I of Neyveli is not connected to Walajah Tank. 
Perumal Eri receives runoff water from upstream and water from Walajah Tank. 
Water from Perumal Eri is conveyed to the proposed Panurti Water Treatment Plant 
(WTP) which further supplies water to Chennai City. The total water conveyed to 
Chennai City through option 1 is 104 MLD.

 

Option 2: Walajah Tank receives water from upstream and water released from Mine 
II of Neyveli. The Pit Lake of Mine I of Neyveli is not connected to Walajah Tank. The 
Walajah Tank supplies surplus water to downstream Perumal Eri. Water from Walajah 
Tank is conveyed to the proposed Panurti Water Treatment Plant (WTP) which further 
supplies water to Chennai City. The total water conveyed to Chennai City through 
option 2 is 84 MLD. 

 

Option 3: Pit Lake receives runoff water and water pumped from the aquifer. Walajah 
Tank receives water from upstream and water from Mine II of Neyveli. Perumal Eri 
receives runoff water from upstream. The Pit Lake of Mine I of Neyveli is not 
connected to Walajah Tank. The Walajah Tank supplies surplus water to downstream 
Perumal Eri. Water from Pit Lake, Walajah Tank and Perumal Eri are conveyed to the 
proposed Panurti Water Treatment Plant (WTP) which further supplies water to 
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Chennai City. The total water conveyed to Chennai City through option 3 is 229 MLD. 

 

Option 4: Pit Lake receives runoff water, water pumped from aquifer and water 
pumped from Mine II. Walajah Tank receives runoff water from upstream and water 
released from Mine II of Neyveli. Perumal Eri receives runoff water from upstream. 
The Pit Lake of Mine I of Neyveli is not connected to Walajah Tank. The Walajah 
Tank supplies surplus water to downstream Perumal Eri. The water from Pit Lake, 
Walajah Tank and Perumal Eri are conveyed to the proposed Panurti Water 
Treatment Plant (WTP) which further supplies water to Chennai City. The total water 
conveyed to Chennai City through option 4 is 243 MLD. 

 

The water scarcity problem of Chennai City can be alleviated from storage of water in 
Neyveli Mines. Although, any one of the options can be applied to supply water to Chennai 
Option 4 provides the highest capacity of (243 MLD) and is recommended for detailed 
consideration.  

Title:  Water supply from Neyveli Mines to Chennai City 

Action 
Reference:  

Ch-03: Water supply from Neyveli Mines to Chennai City 

Key climate 
change issues 

The downscaled predicted rainfall time-series (from simulations of RCP4.5) show that 
during the dry period the rainfall is not changing importantly, while during the wet period it is 
increasing and also the intensity of the extreme rainfalls increasing. Climate change will 
also cause the water levels in the Bay of Bengal to rise and the intensity of cyclones to 
increase. 

As the rainfall during the dry period is not changing importantly in the future and water 
demands are increasing there is a need for measures to increase the water supply in the 
future. And as the intensity of extreme rainfalls are increasing the need of the flood 
protection will also be there in the future. 

The estimated water demand for CMA in 2050 is 3,746 MLD. Measures are required to 
ensure enough water to meet this demand. Water from Neyveli Mines to Chennai City 
provide an alternative source of water. 

Justification:  Chennai City is short of water and water demand is increasing. 

It is feasible to store and supply water from Neyveli Mines to Chennai City, and thereby 
cover 6 - 18% of the projected water demand of Chennai City (of 1,333 MLD) in 2020. 

The on-going groundwater pumping in Neyveli Mines is sustainable. 

The water is presently used for irrigation in Paravanar, but the change to supply for Chennai 
City is not found to hamper the agricultural production in Paravanar Basin. 

Expected 
outputs:  

Reduced water scarcity during dry season. 
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Activities:  Action design and appraisal 

Action mobilisation 

1. Determine the optimal and preferred option from the Feasibility Study 

2. Prepare DPR 

3. Sequenced implementation (construction) 

4. Stakeholder participation, consultation and awareness raising 

5. Training and capacity building 

6. Monitoring (distributed between CMWSSB and TNPCB officials) for 15 years 

Assumptions:  Approved by the state and central government authorities 

Risks:  Land acquisition is a long-drawn process involving high costs. 

Opposition for the new inter basin transfer. 

Lack of finance. 

Means of 
implementation 

Logistics, technical, 
scientific  

Design of structures 

Construction work 

 Human Resources Geotechnical engineers, water resources engineers, civil 
engineers and planners.  

Cost estimate:  Item Estimate 

(Crore INR) 

 Option 1 Option 2 Option 3 Option 4 

Action design and appraisal 39.69 31.32 69.80 71.44 

Action mobilisation 39.69 31.32 69.80 71.44 

The cost estimates for construction, 
according to feasibility report 
(TamilNadu Water Investment 
Company Limited, 2018) 

1322.88 1044.12 2326.64 2381.40 

Stakeholder participation, consultation 
and awareness raising 

2.65 2.09 4.65 4.76 

Training and capacity building 2.65 2.09 4.65 4.76 

Total 1,408 1,111 2,476 2,534 

O&M cost / year 26.4 21.00 162.59 189.54 

Option 4 with the highest contribution of (243 MLD) water is recommended for further 
investigation. 

Source of 
funding:  

• Government of Tamil Nadu 

• Private Sector (PPP) 

• NGOs (participation) 

• Development Partners (Technical assistance budget), like for example Asian 
Development Bank.  

Responsible for 
the action:  

The responsible department for the activity will be: 

• Chennai Metropolitan Water Supply and Sewerage Board (CMWSSB) 

But other institutions will be involved like: 

• Environment and Forest Department 

• Municipal Administration and Urban Development 

- Chennai Metropolitan Development Authority 

• Agriculture Department 

• Public Works Department 

- Water Resources Organisation (WRO)  
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- Ground Water Division 

• District Collectorate 

• Greater Chennai Corporation (GCC) 

• Department of Highways and Minor Ports 

• Tamil Nadu Pollution Control Board (TNPCB) 

- Chennai District Office 

• Revenue and Disaster Management Department 

Beneficiary 
from the action:  

• The population at large 

• Greater Chennai Corporation. 

• All economic sectors, including poor and vulnerable groups 

• Government Agencies 

• Local governments and civil organizations 

• Water Resources Organisation 

Schedule: It is assumed that a larger team will work on the survey, designs and constructions: 

The schedule is made for Option 4 as it proposes to supply highest capacity of water among all options to 
Chennai City.  

  

Links to other 
actions:  

• Ch-01: Hydro structures in Chennai Basin 

• Ch-04: Operational centre for IWRM. 

Performance 
indicators:  

• Water supply from Neyveli Mines to Chennai City 

• More stable water supply during dry season 

Comments: Constructing a pipeline along the existing Veeranam Supply Connection could minimise the 
rehabilitation and resettlement problems. 
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Ch-04: Operational centre for IWRM 

Table 6-12: Action Sheet: Operational centre for IWRM. 

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

Background:  In Chennai Basin there is shortage of water in the dry season and floods occur during 
the wet season. The centre for Integrated Water Resources Management (IWRM) 
aims at optimising the utilisation of available water resources during the dry season 
and at storing water in the hydro structures to reduce river discharge rates that 
contribute to floods. 

Several hydro structures are already constructed in Chennai Basin. These structures 
can store water and control the amount of water released and delivered for irrigation 
and other uses. More hydro structures will be constructed to optimise the 
management of available water. Some of these are already proposed by Government 
of Tamil Nadu under various schemes, either new or modernization of some existing 
structures (IWS-f, 2007) improve the IWRM.  

Hydro structures are required for optimal and sustainable utilisation of the limited 
water resources. Such use needs to be monitored and guided from the operational 
centre for IWRM. 

The centre will depend on: 

• A monitoring system measuring e.g. rainfall, amount of water in hydro structures 

and release of water from the hydro structures, and water demands for irrigation, 

industry and domestic consumption and for the environment (environmental flow). 

• A numerical model that can integrate available information and optimise storage 

and release of water considering current and future water supply and demands. 

• A clear line of communication with the hydro structures and detailed, regular 

information from water consumers. 

Title:  Operational monitoring and modelling of water resources in Chennai Basin 

Action Reference:  Ch-04: Operational centre for IWRM 

Key climate 
change issues 

The downscaled predicted rainfall time-series (from simulations of RCP4.5) show that 
during the dry period the rainfall is not changing importantly, while during the wet 
period it is increasing and also the intensity of the extreme rainfalls increasing. 
Climate change will also cause the water levels in the Bay of Bengal to rise and the 
intensity of cyclones to increase. 

As the rainfall during the dry period is not changing importantly in the future and water 
demands are increasing there is a need for measures to increase the water supply in 
the future. And as the intensity of extreme rainfalls are increasing the need of the 
flood protection will also be there in the future. 

IWRM can optimise the utilization of the available water resources in the river basin 
and in this manner reduce the water deficits. IWRM can also reduce floods by 
delaying and reducing river inflows to the city. 

Justification:  Water resources are scarce during the dry season and floods occur during the wet 
seasons. The centre for IWRM shall optimise water utilization during the dry season 
and mitigate the contribution from rivers to downstream floods during the wet season. 

The average annual water released to the sea (mostly during the wet season) 
calculated from the modelling during the baseline period (1988 to 2016) was 882.42 
MCM. The lowest annual amount was 344.99 MCM and the highest 2150.21 MCM.  

Storing an average value of 882 MCM would resolve 17% of the modelled water 
deficit problem (5246 MCM).  

Expected outputs:  Optimised planning and distribution of available water resources considering the 
water supply and demands and their spatial and temporal variation including 
predictions. 

Activities:  1. Setup of an operational centre for IWRM, that can receive and store measurements 
from monitoring systems and other measurements in a database, run numerical 
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models considering water supplies and demands, and dissemination and guide of 
delivery of water resources. 

2. Setup of a monitoring system in the basin, covering rainfall and river discharges, 
measurements of storage and release from hydro structures, water demand from 
agriculture and livestock. 

3. Setup of modelling system, covering basin: rainfall and runoff, storage and release 
from hydro structures, water demands and water demand for irrigation through state-
of-the-art calculations (the numerical model can build on the model developed as part 
of the present project). 

4. Support the operation of the centre for two years, training officers at the centre and 
developing guidelines and communication lines. 

5. Stakeholder participation, consultation and awareness raising. 

6. Training and capacity building. 

Assumptions:  • Approved by the state and central government authorities.  

• The state government commits required resources space and staff for the centre. 

• Support from the stakeholders. 

Risks:  • Lack of funding. 

• Lack of support from the stakeholders. 

Means of 
implementation:  

Logistics, technical, 
scientific  

Office space and hardware, on-line monitoring system, 
numerical model systems and models 

 Human Resources Urban engineers, water resources engineers, agricultural 
engineers, urban planners and officers trained in 
forecasting and planning 

Cost estimate:  Item Estimate 

(Crore INR) 

Action design and appraisal 0.14 

Action mobilisation 0.14 

1. Establish operational centre 2.10 

2. Install monitoring system 8.40 

3. Develop operational model 2.10 

4. Develop guidelines and communication lines 0.42 

5. Support for initial two years 0.70 

6. Stakeholder participation, consultation and 
awareness raising 

0.30 

7. Training and capacity building 0.50 

Total 14.80 

O&M cost / year 0.10 
 

Source of funding:  Government of Tamil Nadu  

Development Partners (Technical Assistance budget) like Asian Development Bank 

Responsible for 
the action:  

The responsible department for the activity will be: 

• Water Resources Organisation (WRO) of Public Works Department 

But should also involve: 

• Environment and Forests Department  

• Public Works Department 

- Ground Water Division 

• Greater Chennai Corporation (GCC) 
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• Revenue and Disaster Management Department. 

• Chennai Metropolitan Water Supply and Sewerage Board (CMWSSB) 

Beneficiary from 
the action:  

• The population at large: farmers from having water for irrigation and livestock, 

industry from having process water and rural and urban population from having 

drinking water.  

• All economic sectors, including poor and vulnerable groups 

• Government Agencies from having information and tools to take knowledge-based 

decisions. 

• Local governments and civil society organizations in their preparation of 

development plans. 

Schedule: 

 

Links to other 
actions:  

This action is of importance to the following actions: 

• Ch-01: Hydro structures in Chennai Basin 

• Ch-02: Agronomic changes Chennai Basin 

• Ch-03: Water supply from Neyveli Mines to Chennai City 

The operational centre for IWRM will contribute to the optimal operation of hydro 
structures and delivery of water for irrigation. 

Performance 
indicators:  

The following performance indicators can be monitored: 

• Operational centre in place and operational (budget, staff) 

• Monitoring system in pace and operational (data logs) 

• Operational IWRM numerical model 

• Dissemination on water resources and distribution 

• Knowledge gathering and written guidelines and submission the same. 

Comments: Numerous stakeholders may complicate agreement on location of centre and 
allocation of responsibility. 
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Ch-05: Asset management plan(s) 

Table 6-13: Action Sheet: Asset management plan(s). 

Objective:  Asset inventory with condition assessment and proposed interventions for sustainable 
water supply and sewerage services. 

Background:  Chennai City is included in the World Class Cities program of the Government of Tamil 
Nadu. Program items with implications for smart water management are: 

• 24 x 7 water supply; 

• 100% sewerage coverage; 

• Strengthening and augmenting water storage capacity; 

• Creation and restoration of water bodies; 

• Desalination plant; and  

• Wastewater reclamation program.  

CMWSSB is responsible for O&M of assets, distribution network and billing and 
collection. Updated information on water supply and sewerage systems are not available 
for the aggregated system. CMWSSB has initiated its primary step in the asset 
management plan for Chennai water supply and sewerage system. The integrating of 
data such as details of transmission main, conveying main and distribution pipe data is 
on process within its internal sub departments. CMWSSB lack other information about 
household level assets details, appurtenances details of water supply and sewerage 
system. 

Fundamental smart water solution is the preparation of an asset management plan to 
cover all water systems in Chennai City. In the following, the focus is on the water supply 
(but principles are the same for sewerage network): 

• An Asset Management Plan for water supply consists of five different components i.e. 
inventory of assets, service delivery, critical assets, revenue structure and capital 
investment plan. Asset inventory will give complete information about all the assets 
such as pipes, valves and hydrants within city limit. Assets can be categorised based 
on either location or usage, which can be decided by the officials of CMWSSB; 

• Service delivery is related to the quality of service given to the residents of Chennai, 
for example amount of water supplied per day, per capita water supply, pressure in 
the system, duration of water supply, etc, which are also compared with service level 
benchmarks decided by the Ministry of Urban Development. Once the asset inventory 
is done, the next step is to evaluate the condition of the assets and identify the assets 
which are critical for water supply to Chennai City; 

• Studying the existing revenue structure is also important. The rate methodology is a 
tool to determine rates and charges that will provide enough revenues to cover 
operation, maintenance, replacement, capital improvement projects and debt costs. 
The revenue generated should be enough to cover fixed and variable expenditure 
associated with provision of water supply. Fixed expenses would include salaries, 
debt payments, etc and variable expenses would include costs for chemicals and 
power, cost required for repair of leaks, etc.; and 

• Based on the asset inventory, condition assessment and review of financial position, a 
long-term capital investment plan would be prepared for the improvement of the water 
supply system of Chennai City. Different categories that can be considered for capital 
improvement are capital needs related to major asset replacement, system expansion 
for new areas, system consolidation and adaptation of improved technology. The 
Asset Management Plan and capital improvement plan will lead on to prepare 
strategies for the reduction in non-revenue water.  

Title:  Asset Management Plan(s) for Chennai City.  

Action 
Reference:  

Ch-05: Asset management plan(s) 
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Key climate 
change issues 

The downscaled predicted rainfall time-series (from simulations of RCP4.5) show that 
during the dry period the rainfall is not changing importantly, while during the wet period 
it is increasing and also the intensity of the extreme rainfalls increasing. Climate change 
will also cause the water levels in the Bay of Bengal to rise and the intensity of cyclones 
to increase. 

As the rainfall during the dry period is not changing importantly in the future and water 
demands are increasing there is a need for measures to increase the water supply in the 
future. And as the intensity of extreme rainfalls are increasing the need of the flood 
protection will also be there in the future. 

Asset management plan(s) can help to reduce water demands in the city by reducing 
NRW, and also reduce water demands by increasing reuse of water and reduce pollution 
by ensuring a proper maintenance of the sewer systems and decrease floods by 
ensuring proper maintenance of the storm water drainage system. 

Justification:  There is a no integrated documentation and mapping of different assets available for 
Chennai City with CMWSSB, which makes it difficult to operate and maintain equity. 
Lack of properly trained technical staff may result in poor operation and maintenance of 
old and new infrastructure. 

An asset management system is required 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. 

There is a need of asset inventory and details survey for left over assets within the city. 
Asset management plan is also required to reduce Non-Revenue Water. 

Proper decision-making process related to water supply system in terms of operation 
and maintenance and proposed investment can be taken after completion of Asset 
Management Plan(s).  

Expected 
outputs:  

• Asset inventory of water supply and sewerage system 

• Condition assessment of different assets  

• Mapping of assets on GIS platform 

• Capital investment plan for water supply and sewerage system for operation and 
maintenance and expansion of system 

Activities:  Action design and appraisal 

Action mobilisation 

1. Detailed inventory of assets of water supply and sewerage system using secondary 
sources (O&M records, audit records, logbooks, network files) and primary sources 
(interviews, excavations) 

2. Detailed condition assessment survey of all the assets  

3. Mapping of all the assets on GIS map for future reference  

4. Preparation of capital investment plan for O&M and for proposed investment in water 
supply and sewerage system 

Assumptions:  The information provided about the assets are reliable, complete and accurate 

Risks:  • Lack of funding and proper understanding of the asset management concept and use.  

• Lack of technical knowhow and capacity of existing staff to undertake the work.  

Means of 
implementation 

Logistics, technical, 
scientific  

Office space and hardware and software 

Access to recordings and other material 

 Human Resources Urban engineers and planners and officers 

Cost estimate:  Item Estimate 

(Crore INR) 

Action design and appraisal 0.08 

Action mobilisation 0.08 
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1. Detailed inventory of assets of water supply and sewerage 
system using secondary sources (O&M records, audit records, 
logbooks, network files) and primary sources (interviews, 
excavations) 

1.60 

2. Detailed condition assessment survey of all the assets 2.40 

3. Mapping of all the assets on GIS map for future reference 1.60 

4. Preparation of capital investment plan for O&M and for 
proposed investment in water supply and sewerage system 

0.80 

Total 6.56 
 

Source of 
funding:  

• Government of Tamil Nadu 

• Development Partners (Technical Assistance budget), like Asian Development Bank.  

Responsible for 
the action:  

The responsible department for the activity will be: 

• Chennai Metropolitan Water supply and Sewerage Board (CMWSSB) 

Other key institutions are: 

• Public Works Department 

- Water Resources Organisation (WRO) 

- Ground Water Division 

• Greater Chennai Corporation (GCC) 

• Department of Highways and Minor Ports 

• Revenue and Disaster Management Department 

Beneficiary 
from the action:  

• The population at large 

• Chennai Corporation. 

• All economic sectors, including poor and vulnerable groups 

• Government Agencies (CMWSSB, PWD) 

• Local governments and civil society organizations 

Schedule: 

 

Links to other 
actions:  

This action is of importance to the following actions: 

• Ch-06: Reduction of non-revenue water; 

• Ch-07: UGSS for parts of expanded Chennai City. 

• Ch-08: UGSS for parts of Chennai Metropolitan area (CMA). 

• Ch-09: Sewerage Treatment Plants in Chennai Metropolitan area (CMA). 

The action is related to the actions on water supply and sewerage treatment.  

Performance 
indicators:  

• Asset inventory 

• Capital investment plan to modernize assets 
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Comments: Asset management is the first and fundamental step in reduction of NRW. Decisions 
about operation and maintenance along with investment in new asset will be based on 
the asset management plan.  
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Ch-06: Reduction of non-revenue water 

Table 6-14: Action Sheet: Reduction of non-revenue water. 

Objective:  Preparation of water audit, reduction of leakages, preparation of Customer Information 
System (CIS), control unauthorised use, provide public fountains only on an exceptional 
basis.  

Background:  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. It can be leakages in 
transmission, distribution mains and service connections and overflows of reservoirs. 
They are caused by inadequate operations and maintenance, lack of active leakage 
control and poor quality of underground assets; 

• Apparent losses are caused by customer meter 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 complex.  

The International Water Association (IWA) has suggested a standard approach to define 
and quantify the components of NRW. The first step for Chennai City is to prepare a 
baseline and establish present level water losses. This is done through a water audit that 
leads to a water balance, which is a prerequisite for designing the NRW reduction 
strategy.  

The components of the water balance can be measured, estimated or calculated using 
different techniques. Ideally, all important components will be measured, but this is often 
not the case. Sometimes key data, such as the total system input, are not really known 
and therefore determining water balances is usually inexact to start with. In the case of 
Chennai, information was available and certain estimations was done to establish the 
water balance and develop a catalogue of actions that are needed to improve the 
accuracy of the water balance. 

The NRW percentage for Chennai City is as high as 50.89%. While calculating the water 
balance and NRW percentage, several assumptions have been considered which are 
detailed in the methodology report prepared on NRW for Chennai. The Process of 
installing automated meter reading (AMR) is in process for metering the inflow and 
outflow at 16 Water distribution station and Water treatment plant in Chennai by 
CMWSSB 

Reduction of NRW rely on skilled staff at all levels, including managers and professional 
engineers, street crews (labour contractors), technicians and plumbers. Reduction of 
non-revenue water is a continuous process.  

Training is required on: 

• Water utility management and NRW reduction; 

• City level distribution network management for improved water governance and NRW 
reduction; 

• Asset management; 

• Concepts, practices and implications of NRW and water governance; and 

• Strategies to reduce NRW. 

Title:  Reduction in non-revenue water for Chennai City.  

Action 

Reference:  

Ch-05: Reduction of non-revenue water 

Key climate 

change issues 

The downscaled predicted rainfall time-series (from simulations of RCP4.5) show that 
during the dry period the rainfall is not changing importantly, while during the wet period 
it is increasing and also the intensity of the extreme rainfalls increasing. Climate change 
will also cause the water levels in the Bay of Bengal to rise and the intensity of cyclones 
to increase. 
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As the rainfall during the dry period is not changing importantly in the future and water 
demands are increasing there is a need for measures to increase the water supply (or 
reduce water losses) in the future. And as the intensity of extreme rainfalls are 
increasing the need of the flood protection will also be there in the future. 

Reduction of NRW gives a reduction in water demands by reducing physical losses in the 
water supply system in the city. 

Justification:  NRW for Chennai City is estimated 50.89%. Physical loss constitutes around 39.30%. 
The remaining 11.60% losses are from unauthorised consumption, unmetered billing and 
water supplied through public fountains. The calculated losses can be divided into: 

• Unbilled metered consumption 0% 

• Unbilled unmetered consumption 6.79% 

• Metering inaccuracies 0% 

• Unauthorised use 4.81% 

• Real losses up to treatment 0% 

• Leakage and overflows at storage tanks 0% 

• Leakage at distribution system and valves 39.30% 

• Leakage at service connections 0% 

Based on Asset Management Plan physical losses can be controlled. 

CMWSSB incurs huge loss in water supply revenue. And to reduce Non-Revenue Water 
appropriate measures are required.  

Expected 

outputs:  

• Water audit for Chennai City 

• Leakage reduction strategy based on asset management report  

• Customer Information system based on GIS map  

• Increased revenue base and revenue  

• Sustainable O&M of water supply system 

Activities:  Action design and appraisal 

Action mobilisation 

1. Preparation of water audit report  

2. Identification of leakages and rectification  

3. Preparation of Customer Information System, which include details of consumers like 
number of consumers, consumption pattern, payment of water charges history, etc.  

4. Training and capacity building 

Assumptions:  Source adequacy to provide enough water to the consumers  

Risks:  • Lack of water supply sources for sustainable water supply to the Chennai City 

• Lack of funding and proper understanding of the Non-revenue water concept and use 

• High collection overdue  

• Social equity needs overriding sustainability aspects of the system 

• Lack of technical knowhow and capacity of existing staff to undertake the work 

Means of 

implementation 

Logistics, technical, 
scientific  

• Hardware and software 

• Access to recordings and other material 

 Human Resources Urban engineers for WTP and Billing and collection staff  

Cost estimate:  The cost estimates depend on the strategies used for reduction of NRW i.e. if the 
leakages can be repaired under operation and maintenance or the assets need 
replacement. 

Item Estimate 

(Crore INR) 

Action design and appraisal 0.09 

Action mobilisation 0.09 
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1. Preparation of water audit report 0.60 

2. Identification of leakages and rectification 1.70 

3. Preparation of customer information system, which include 
details of consumers like number of consumers, consumption 
pattern, payment of water charges history, etc. 

1.70 

4. Training and capacity building 0.34 

Total 4.51 
 

Source of 

funding:  

• Government of Tamil Nadu 

• Corporation budget  

• Development Partners (Technical Assistance budget), like Asian Development Bank.  

Responsible for 

the action:  

The responsible department for the activity will be: 

• Chennai Metropolitan Water Supply and Sewerage Board (CMWSSB) 

But other institutions will be involved: 

• Public Works Department 

- Water Resources Organisation (WRO) 

- Ground Water Division 

• Greater Chennai Corporation (GCC) 

• Department of Highways and Minor Ports 

• Revenue and Disaster Management Department 

Beneficiary 

from the action:  

• The population at large  

• Chennai Corporation 

• All economic sectors, including poor and vulnerable groups 

• Government Agencies (CMWSSB) 

• Local governments and civil organizations 

Schedule:  

 

Links to other 

actions:  

This action is of importance to the following actions: 

• Ch-01: Hydro structures in Chennai Basin; 

• Ch-02: Agronomic changes in Chennai Basin; 

• Ch-03: Water supply from Neyveli Mines to Chennai City: 

• Ch-04: Operational centre for IWRM; and 

• Ch-05: Asset management plan(s). 

The action is related to the actions on water saving and supply. 

Performance 

indicators:  

• Increase in billing and collection ratio, to reach 100% by pre-set timeframe  

• Increase in collection efficiency of water charges  

• Reduction in number of leakage complaints  

• Increase in water supply hours 

• New job opportunity for skilled manpower 
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Comments: NRW can be divided in two parts i.e. quantum of leakage in the system and losses in 
revenue billing and collection. Reduction in NRW to a globally accepted level is an 
ongoing process and importance should be given for preparation of CIS, which will help 
to reduce the unauthorised water supply.  
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Ch-07: UGSS for parts of expanded Chennai City 

Table 6-15:  Action Sheet: Underground sewerage scheme for parts of expanded Chennai City. 

Objective:  100% coverage of UGSS in expanded areas of Chennai City to ensure proper disposal 
of sewage till treatment plants and optimal functioning of the sewage treatment plants. 

Background:  Chennai City has been expanded by 42 adjacent Urban Local Bodies (ULBs) increasing 
the city area from 176 km² to 426 km². CMWSSB has taken steps to provide Under 
Ground Sewerage Scheme (UGSS) in all the expanded areas. For the 42 ULBs the 
status on UGSS are: 

• 4 ULBs with UGSS; 

• 16 ULBs where UGSS is under construction;  

• 9 ULBs where UGSS construction is about to take of; 

• 13 ULBs including left over Madhavaram where DPRs are being prepared by 
TNUIFSL (TNUIFSL, 2018). 

The 13 ULBs including left over Madhavaram are Kottivakkam, Palavakkam, 
Neelankarai, Semmanchery, Uthandi, Madipakkam, Nandambakkam, Theeyambkkam, 
Vadaperumbakkam, Mathur, Puzhal, Jaladiampettai and Injambakkam and left over 
Madhavaram.  

In the 13 ULBs septic tanks and soak pits are used. The houses near the sea discharge 
sewage directly to storm water drains that discharges into the sea.  

11 of the 13 ULBs are divided into 5 clusters. In the Master Plan 2050 by CMWSSB, the 
sewage from these clusters should be treated in the existing STPs. The clusters and 
related plans are: 

• Cluster-I covers Kottivakkam, Palavakkam and Neelankarai: UGSS is planned in 17 
sub-zones. The total length of the proposed network is 140.829 km with 9 pumping 
stations and 7 lift stations. The collected sewerage should be treated in Sholinganallur 
Sewage Treatment Plant (STP). The capacity of Sholinganallur STP is 18 MLD 
(average inflow is presently 4 MLD). An expansion of 54 MLD is under construction 
and after completion in 2020 the combined STP capacity will be 72 MLD by 2020. 

• Cluster-II covers Semmanchery and Uthandi: It covers an area of 1,103.88 ha with a 
proposed 64.57 km network with 22 pumping stations, 18 Auxiliary Pumping stations 
(APS) and 3 Sub-Pumping Stations (SPS). The network should be connected to 
Sholinganallur STP. 

• Cluster-III covers Madipakkam: The collection system is divided into 7 sub-zones and 
covers 340.03 ha with proposed 101.35 km network with 3 lift stations and 4 pumping 
stations. The network should be connected to Perungudi STP (its capacity is 126 
MLD). 

• Cluster-IV covers Nandambakkam: Major part of Nandambakkam land is owned by 
Indian Drugs & Pharmaceuticals Ltd. (IDPL) and Cantonment. Collection system and 
treatment units are in poor condition and not functioning satisfactorily. 
Namdambakkam has been divided into four sub-zones that covers 261.03 ha with 
proposed 10.75 km network with 3 APS and 1 SPS. The network should be connected 
to Nespakkam STP (existing capacity is 117 MLD). 

• Cluster-V covers Theeyambkkam, Vadaperumbakkam, Mathur and Puzhal: The 
existing sewerage collection system is old and malfunctioning. It is proposed to have 
UGSS and also covering Madras Metropolitan Development Authority (MMDA) (now it 
is called as Chennai Metropolitan Development Authority) housing colony in Mathur 
as the systems there are old. Cluster-V covers 1103.22 Ha with proposed 174.88 km 
network. The network should be connected to Kodungayaur STP (capacity of 270 
MLD). 

• Jaladiampettai, Injambakkam and left out areas of Madhavaram: Madhavaram Village 
covers Corporation Divisions 22 to 33 and is partly covered by UGSS. The existing 
network has as length of 105 km. The scheme was commissioned in 2014. Sewage 
collected is treated at Kodungyaur STP. UGSS for left out areas in Madhavaram 
should be installed. Total length of missing network is estimated to be 102.41 km and 
should also be connected to Kodungayur STP (capacity is 270 MLD.). Jaldiampettai 
and Injambakkam should be connected to Sholinganallur STP. Present operating 
capacity of Sholinganallu STP is 18 MLD and additional capacity of 54 MLD is under 
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construction with expected completion in 2020. Proposed network in all three areas 
has a length of 214.55 km. 

Implementation of collection network systems and STPs will ensure proper treatment 
and disposal of wastewater. Proper treatment and disposal will also have positive impact 
on groundwater pollution and pollution of water bodies where the untreated sewage is 
disposed presently. 

Title:  Under Ground Sewerage Scheme for parts of expanded Chennai City 

Action 

reference:  

Ch 07: Under Ground Sewerage Scheme for parts in expanded Chennai City 

Key climate 

change issues 

The downscaled predicted rainfall time-series (from simulations of RCP4.5) show that 
during the dry period the rainfall is not changing importantly, while during the wet period 
it is increasing and also the intensity of the extreme rainfalls increasing. Climate change 
will also cause the water levels in the Bay of Bengal to rise and the intensity of cyclones 
to increase. 

As the rainfall during the dry period is not changing importantly in the future and water 
demands are increasing there is a need for measures to increase the water supply in the 
future. And as the intensity of extreme rainfalls are increasing the need of the flood 
protection will also be there in the future. 

The proposed UGSS for parts of expanded Chennai City will reduce pollution of the 
surface and groundwater resources and of water in the streets during floods. 

Justification:  The existing UGSS does not satisfactorily cover the expanded areas of Chennai City. 
Some sewage is discharged into stormwater drains causing environmental degradation 
and unhygienic situations. 

Implementation of UGSS including additional capacity of STPs will ensure proper 
treatment and disposal of wastewater. Proper treatment and disposal will also have 
positive impact on groundwater pollution and pollution of water bodies where the 
untreated sewage is disposed presently. 

Expected 

outputs:  
• UGSS with SCADA system in 13 ULBs including left over Madhavaram 

• Connections of individual households to main sewerage grid 

• Unhindered flow in the underground sewerage system 

• Optimal functioning of sewage treatment plants 

Activities:  Action design and appraisal 

Action mobilisation 

1. Construction of UGSSs (for details see DPRs) 

Assumptions:  The prepared DPR data will be completed and be basis for implementation work 

Risks:  • Lack of commitment to carry out the awareness program  

• Delayed connections to the underground sewerage system and treatment plants will 
hamper the functionality due to under capacity of flow in the system.  

• Lack of technical knowhow and capacity of existing staff to undertake the work. 

Means of 

implementation

:  

Logistics, technical, scientific  • Private sector involvement or involvement of NGOs 
in awareness program  

• Adequate legal provisions 

• Administrative acceptance 
 

Human Resources Trained staff (Head, programme officers, 
administration, seconded technical staff from key 
stakeholder departments) 
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Cost estimate:  Item Estimate 

(Crore INR) 

Action design and appraisal 2.00 

Action mobilisation 2.00 

Public awareness about importance of connecting the 
individual sewer lines to the main grid and motivate them to 
connect 

2.44 

Overall Estimated cost (TNUIFSL, 2018) 

The estimated project cost for the Cluster-I  231.14 

The estimated project cost for the Cluster-II  143.90 

The estimated project cost for the Cluster-III 134.85 

The estimated project cost for the Cluster-IV 26.58 

The estimated project cost for the Cluster-V  304.07 

The estimated project cost for remaining three areas  381.79 

Total 1,229 

O&M cost / 2 year 61 
 

Source of 

funding:  
• Government of Tamil Nadu (budget, participation, meeting premises, secretariat) 

• Private contractors (participation) 

• NGOs (participation) 

• Development Partners (Technical Assistance budget), like World Bank, Asian 
Development Bank.  

Responsible for 

the action:  

The responsible department for the activity will be: 

• Chennai Metropolitan Water Supply and Sewerage Board (CMWSSB) 

Closely supported by: 

• Municipal Administration and Urban Development 

- Chennai Metropolitan Development Authority 

• Public Works Department 

- Water Resources Organisation (WRO)  

-Ground Water Division 

• Greater Chennai Corporation (GCC) 

• Department of Highways and Minor Ports 

• Tamil Nadu Pollution Control Board (TNPCB) 

- Chennai District Office 

• Revenue and Disaster Management Department 

Beneficiary 

from the action:  
• The population at large  

• Greater Chennai Corporation 

• All economic sectors, including poor and vulnerable groupsGovernment Agencies 
(CMWSSB)  

• Local governments and civil society organizations 

Schedule Considering the length of the collection systems, location, proximity to the designated 
STP, it is proposed to form three packages, namely: 

• Phase I consisting of Kottivakkam, Palavakkam, Neelangarai, Injambakkam and 
Nandambakkam; 

• Phase II consisting of Madipakkam, Semmanchery, Jaladiampettai and Uthandi; and 
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• Phase III consisting of Puzhal, Mathur, Theeyambakkam Vadaperumbakkam and left 
over Madhavaram. 

The initial six months is proposed to be reserved for preliminary activities like 
identification and allotment/transfer of land for pumping stations, appointment of 
construction supervision consultants, bidding process and award of contract. Afterwards 
the project execution period is taken up as 30 months for each package. 

Below the clusters are shown as being implemented concurrently. 

 

 

Links to other 

actions:  

This action is of importance to the following actions: 

• Ch-05: Asset management plan(s); 

• Ch-08: UGSS for parts of Chennai Metropolitan Area; and 

• Ch-09: Sewerage Treatment Plants in Chennai Metropolitan Area. 

Performance 

indicators:  
• Number of new connections completed per month and overall achievement in a year  

• Staff in place 

• Utilization of funds 

Comments: It is important to construct the UGSS in the developing areas in expanded Chennai City 
and ensure households connect to the main grid. 
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Ch-08: UGSS for parts of Chennai Metropolitan Area 

Table 6-16:  Action Sheet: Underground sewerage scheme for parts of Chennai Metropolitan Area. 

Objective:  100% coverage of UGSS in CMA to ensure proper disposal of sewage till proposed 
treatment plants and optimal functioning of the sewage treatment plants. 

Background:  In the Master Plan 2050 for Chennai (CMWSSB, 2016) seven new STPs are planned. 
They shall be in Koilpadagai, Palavedu, Koladi, Thirunindravur, Chembarambakkam, 
Pallavaram and Selaiyur. And hence located in different Panchayats and 
Municipalities. Based on the location of the planned STPs and belonging to different 
governing bodies, the required sewage collection systems are divided into 5 clusters: 

• Cluster 1 covers a part of Sholavaram Panchayat Union (Attanthangal village), a 
part of Avadi Municipality (Kovilpadai and Thirumullaivoyal villages) and a part of 
Villivakkam Panchayat Union (Palavedu Village), which lies north of Cooum River. 
The sewage collected shall be treated in the proposed STPs in Koilpadagai, and 
Palavedu. The proposed UGSS covers an area of 102.93 km². 

• Cluster 2 covers left over part of Avadi Municipality in Cluster 1 and a part of 
Thiruninravur Town Panchayat, which lies north of Cooum Adyar River. The 
sewage collected shall be treated in the proposed STP in Thiruindravur. The 
proposed UGSS covers an area of 47.51 km². 

• Cluster 3 covers a part of Kundrathur Panchayat union (Kundrathur, 
Chikkarayapuram, Kollaicheri and Thirumudivakkam), which lies north of Adyar 
River. The sewage collected shall be treated in the proposed STP in 
Chembarambakkam. The proposed UGSS covers an area 27.73 km². 

• Cluster 4 covers a part of Nandambakkam Town Panchayat, a part of Kundrathur 
Panchayat Union (Sirukalathur, Palanthandalam, Naduveerapattu and Erumaiyur 
villages, which lies in south of Adyar River. The sewage collected shall be treated 
in the proposed STP in Chembarambakkam. The proposed UGSS covers an area 
54.43 km². 

• Cluster 5 covers Tambaram Municipality, Sembakkam Town Panchayat, St 
Thomas Mount Panchayat Union (villages which falls within CMA boundary), 
Kattankolathur Panchayat Union and Perungalatur Town Panchayat, Pammal 
Municipality, Thiruneermalai Town Panchayat and Anakaputhur Municipality, which 
lies south of Adyar river. The sewage collected shall be treated in the proposed 
STP in Selaiyur and Pallavaram. The proposed UGSS covers an area 161.40 km². 

Implementation of collection network systems connected to the proposed STPs will 
ensure proper treatment and disposal of wastewater. Proper treatment and disposal 
will also have positive impact on groundwater pollution and pollution of water bodies 
(Cooum and Adyar Rivers) where the untreated sewage is disposed presently. 

Title:  Under Ground Sewerage Systems for parts of Chennai Metropolitan Area 

Action Reference:  Ch 08: Under Ground Sewerage Systems for parts of Chennai Metropolitan Area 

Key climate 

change issues 

The downscaled predicted rainfall time-series (from simulations of RCP4.5) show that 
during the dry period the rainfall is not changing importantly, while during the wet 
period it is increasing and also the intensity of the extreme rainfalls increasing. 
Climate change will also cause the water levels in the Bay of Bengal to rise and the 
intensity of cyclones to increase. 

As the rainfall during the dry period is not changing importantly in the future and water 
demands are increasing there is a need for measures to increase the water supply in 
the future. And as the intensity of extreme rainfalls are increasing the need of the 
flood protection will also be there in the future. 

The proposed for Chennai Metropolitan Area will reduce pollution of the surface and 
groundwater resources and of water in the streets during floods. 

Justification:  In the Master Plan 2050 for Chennai (CMWSSB, 2016) seven new STPs are 
proposed in Koilpadagai, Palavedu, Koladi, Thirunindravur, Chembarambakkam, 
Pallavaram and Selaiyur. 

Collection networks are required, and should be constructed, to collect the sewage 
from these areas and transport the sewage to the proposed STPs. Presently there is 
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no collection system and sewage discharged into rivers causing environmental 
degradation and unhygienic situations. 

Implementation of UGSS will ensure proper treatment and disposal of wastewater. 
Proper treatment and disposal will also have positive impact on groundwater pollution 
and pollution of water bodies where the untreated sewage is disposed presently. 

Expected outputs:  • UGSS with SCADA system connecting to the seven proposed STPs 

• Connections of individual household with main sewerage grid 

• Unhindered flow in the underground sewerage system  

• Optimal functioning of sewage treatment plants 

Activities:  Action design and appraisal 

Action mobilisation 

1. Baseline on water supply and sewerage generation for current and future projected 
years 

2. Outline design 

3. DPRs for 5 clusters 

4. Implementation (construction) 

5. Stakeholder participation, consultation and awareness raising 

6. Training and capacity building 

7. Monitoring (distributed between TWAD and TNPCB officials) for two years 

Assumptions:  Financial source is available. 

Risks:  • Lack of commitment to carry out the awareness program  

• Delayed connections to the underground sewerage system and treatment plants 
will hamper the functionality due to under capacity of flow in the system.  

• Lack of technical knowhow and capacity of existing staff to undertake the work. 

Means of 

implementation:  

Logistics, technical, 
scientific  

• Private sector involvement or involvement of NGOs in 
awareness program  

• Adequate legal provisions 

• Administrative acceptance 
 

Human Resources Trained staff (Head, programme officers, administration, 
seconded technical staff from key stakeholder 
departments) 

Cost estimate:  

 

Item Estimate 

(Crore INR) 

Action design and appraisal 0.10 

Action mobilisation 0.10 

1. Baseline on water supply and sewerage generation for 
current and future projected years 

1.00 

2. Outline design 2.00 

3. DPRs for 5 clusters 8.00 

4. Implementation (construction) 5,200.00 

5. Stakeholder participation, consultation and awareness 
raising 

0.50 

6. Training and capacity building 0.50 

Total 5,212 

O&M cost / 2 year 260 
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Source of funding:  • Government of Tamil Nadu (budget, participation, meeting premises, secretariat) 

• Private contractors (participation) 

• NGOs (participation) 

• Development Partners (Technical Assistance budget), like Asian Development 
Bank, World Bank.  

Responsible for 

the action:  

The responsible department for the activity will be: 

• Chennai Metropolitan Water Supply and Sewerage Board (CMWSSB) 

Closely supported by: 

• Municipal Administration and Urban Development 

- Chennai Metropolitan Development Authority 

• Public Works Department 

- Water Resources Organisation (WRO)  

-Ground Water Division 

• Greater Chennai Corporation (GCC) 

• Department of Highways and Minor Ports 

• Tamil Nadu Pollution Control Board (TNPCB) 

- Chennai District Office 

• Revenue and Disaster Management Department 

Beneficiary from 

the action:  
• The population at large 

• Greater Chennai Corporation 

• All economic sectors, including poor and vulnerable groups 

• Government Agencies (CMWSSB)  

• Local governments and civil society organizations 

Schedule: The time schedule depends on extent of the work. During monsoon, construction can’t be carried 
out. Therefore, effective construction time will be restricted to nine months in a year. The construction 
schedule will have to be worked out accordingly.  

 

Links to other 

actions:  

This action is of importance to the following actions: 

• Ch-05: Asset management plan(s); 

• Ch-07: UGSS for parts of expanded Chennai City; and 

• Ch-09: Sewerage Treatment Plants in Chennai Metropolitan Area. 

Performance 

indicators:  
• Number of new connections completed per month and overall achievement in a 

year  

• Staff in place 

• Utilization of funds 

Comments: It is important to construct UGSS in the developing areas in CMA and ensure that 
households connect to the main grid. 
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Ch-09: Sewerage treatment plants in Chennai Metropolitan Area 

Table 6-17: Action Sheet: Sewerage treatment plants in Chennai Metropolitan Area. 

Objective:  Reduce the contamination of the surface water bodies and storm water drains by 
upgrading and constructing STPs for treatment of the sewage generated. 

Background:  The sewage generation from Chennai Metropolitan Area in 2020, 2035 and 2050 are 
predicted to be 1,272 MLD, 1,865 MLD and 2,769 MLD (CMWSSB, 2016). 

There are nine (9) STPs in CMA. They are Thiruvottiyur (31 MLD), Kodungaiyur (110 
MLD), Koyambedu (180 MLD), Nesapakkam (94 MLD), Alandaur & Perungudi (126 
MLD), Sholiganallur (36 MLD), Avadi (40 MLD), Thirumazhisai (3 MLD) and 
Tambaram (30 MLD) STPs. The capacities of these plants shall be upgraded for 
future sewage generation. The proposed additional capacities are given below:  

STP Name 
Proposed additional capacity (MLD) 

2020 2035 2050 
Cumulative 

capacity 

Thiruvottiyur 0 25 15 40 

Kodungaiyur 320 70 80 470 

Koyambedu 25 80 100 205 

Nesapakkam 0 15 35 50 

Alandaur & 
Perungudi 

70 50 60 180 

Sholiganallur 15 60 100 175 

Avadi 0 0 32 32 

Thirumazhisai 0 0 0 0 

Tambaram 15 10 10 35 

The proposed treatment capacity of the upgraded existing STPs is 1,187 MLD in 
2050. 

In the Master Plan 2050 for Chennai (CMWSSB, 2016) seven (7) new STPs are 
proposed. Their name and proposed capacities are given as below.  

STP Name 
Proposed treatment capacity in MLD for years 

2020 2035 2050 Cumulative 

Koilpadagai 15 25 50 90 

Palavedu 13 12 40 65 

Koladi 18 18 36 72 

Thirunindravur 6 10 20 36 

Chembaramba
kkam 

25 25 40 90 

Pallavaram 55 55 55 165 

Selaiyur 15 15 15 45 

The proposed treatment capacity of the new STPs is 563 MLD in 2050. 

One condition that determines the selection of treatment technology is the disposal. 
Quality of treated sewage should meet requirement of receiving environment or reuse. 
In Chennai the disposal is either to 1) inland surface water; 2) irrigation of agricultural 
land; 3) sea; or 4) reuse. Reuse is beneficial in areas with scarcity areas and where 
infrastructure support reuse. And it is an option that can be considered for Chennai. If 
reuse is selected, then the STPs shall have tertiary treatment facilities.  
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Upgrade of existing STPs and construction of new STPs will reduce pollution (and 
unhygienic condition) of existing surface water bodies, storm water drains and 
Buckingham Canal.  

Title:  Sewerage Treatment Plants in Chennai Metropolitan Area 

Action Reference:  Ch-9: Sewerage Treatment Plants in Chennai Metropolitan Area 

Key climate 
change issues 

The downscaled predicted rainfall time-series (from simulations of RCP4.5) show that 
during the dry period the rainfall is not changing importantly, while during the wet 
period it is increasing and also the intensity of the extreme rainfalls increasing. 
Climate change will also cause the water levels in the Bay of Bengal to rise and the 
intensity of cyclones to increase. 

As the rainfall during the dry period is not changing importantly in the future and water 
demands are increasing there is a need for measures to increase the water supply in 
the future. And as the intensity of extreme rainfalls are increasing the need of the 
flood protection will also be there in the future. 

The proposed STPs in Chennai Metropolitan Area will reduce pollution of the surface 
and groundwater resources and of water in the streets during floods and enable some 
reuse of water thereby decreasing water demands. 

Justification:  To protect the water bodies and sea in and around Chennai Metropolitan Area, it is 
necessary to upgrade nine existing STPs and construct seven new STPs. 

The sewage generation from Chennai Metropolitan Area in 2020, 2035 and 2050 are 
predicted to be 1,272 MLD, 1,865 MLD and 2,769 MLD (CMWSSB, 2016). 

The treatment capacity of the nine existing STPs in CMA is only 650 MLD.  

The nine existing STPs is proposed upgraded to have a capacity of 1187 MLD for 
year 2050. The seven new STPs are proposed to have a treatment capacity of 563 
MLD in 2050.  

Expected outputs:  Reduced pollution of existing surface water bodies and storm water drains.  

Reuse and recycling of treated sewage by installing tertiary treatment facility to the 
proposed STPs. 

Activities:  Action design and appraisal 

Action mobilisation 

1. Baseline on water supply and sewerage generation for current and future projected 
years. 

2. Determination of water treatment technology for the STPs 

3. Outline design 

4. Site selection for the STPs 

5. DPRs for the new STPs 

6. Implementation (construction) 

7. Stakeholder participation, consultation and awareness raising 

8. Training and capacity building 

9. Monitoring distributed between CMA district office of TNPCB in Chennai for two 
years  

Assumptions:  It is assumed that design of the structures and surveys cost 3% of cost of STPs and 
that stakeholder participation and capacity building each cost 0.2% of cost of STPs 

Approved by the state and central government authorities. 

Risks:  Lack of funding 

Lack of support from stakeholder 

Means of 
implementation:  

Logistics, technical, 
scientific  

Surveys to establish the location of the STP connecting to 
the households. Quality analysis of the sewage. Design of 
structure and its connection to the households. 

Sewage treatment process selection considerations are 
as follows: 

• Quality of treated sewage – production of treated water 
of stipulated quality without interruption 



 

113 

• Power requirement – reduce energy consumption 

• Land required – minimize land requirement 

• Capital cost of plant – optimum utilization of capital 

• Operation and maintenance costs – lower recurring 
expenditure 

• Maintenance requirement – simple and reliable 

• Operator attention – easy to understand procedures 

• Reliability – consistent delivery of treated sewage 

• Resource recovery – production of quality water and 
manure 

Load fluctuations – withstand variations in organic and 
hydraulic loads 

  Human Resources Environmental engineers, geotechnical engineers, water 
resources engineers, civil engineers, mechanical 
engineers and planners. 

Cost estimate:  The cost estimate for 1750 MLD which comprises the upgradation of 9 existing STPs 
(secondary treatment) and construction of 7 new STPs (with tertiary treatment 
facilities). 

Item Estimate 

(Crore INR) 

Action design and appraisal 

75.57 

Action mobilisation 

1. Baseline on water supply and sewerage generation for 
current and future projected years. 

2. Determination of water treatment technology for the 
STP 

3. Outline design 

4. Site selection for the STP 

5. DPRs for the new STP 

6. Implementation (construction) 2,519.10 

7. Stakeholder participation, consultation and awareness 
raising 

5.04 

8. Training and capacity building 5.04 

Total 2,605 

O&M cost / year 467 
 

Source of funding:  • Commissionerate of Municipal Administration (CMA) 

• Private contractors  

• Development Partners (Technical Assistance budget), like Asian Development 

Responsible for 
the action:  

The responsible department for the activity will be: 

• Chennai Metropolitan Water Supply and Sewerage Board (CMWSSB) shall be 
considered as an overall entity for establishing the STPs. 

Closely supported by: 

• Municipal Administration and Urban Development 

- Chennai Metropolitan Development Authority 

• Public Works Department 

- Water Resources Organisation (WRO)  

-Ground Water Division 
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• Greater Chennai Corporation (GCC) 

• Department of Highways and Minor Ports 

• Tamil Nadu Pollution Control Board (TNPCB) 

- Chennai District Office 

• Revenue and Disaster Management Department 

Beneficiary from 
the action:  

• Reusing treated effluent from STP in irrigation fields will reduce irrigation water 
demand, thus making it a sustainable solution.  

• Corporation 

• CMA 

• All economic sectors, including poor and vulnerable groups 

•  Government Agencies 

• Local governments and civil organizations 

Schedule:  

 

Links to other 
actions:  

This action is of importance to the following actions: 

• Ch-05: Asset management plan(s); 

• Ch-08: Under Ground Sewerage Scheme for added area in Chennai Metropolitan 
Area (CMA). 

The action is related to all the actions aiming at reducing water demand. 

Performance 
indicators:  

• Water quality indicator testing the quality of sewage effluent collected within the 
sewerage zones to estimate the amount of chemicals required in tertiary treatment 
involved in the STP 

• Staff in place 

• Utilization of funds 

• Number of households connected to the grid  

• Percentage of wastewater treated 

Comments:  
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Ch-10: ETPs for industrial clusters 

Table 6-18: Action Sheet: Effluent treatment plants for industrial clusters in Chennai Metropolitan Area. 

Objective:  Reduce water consumption and mitigate environmental impact by treating and recycling 
effluent from industries at ten industrial clusters. 

Background:  For industries water is essential for a variety of purposes and production related processes 
such as cleaning or dissolving substances or cooling. Industries are often one of the biggest 
consumers of water in a basin (after irrigation). Recycling and reusing of effluents from 
industries can be optimised though clustering. 

In 2007 there were combined 652 numbered large and medium industries and 92,380 small 
scale industries in Chennai Basin. The water requirement as per the recommendations of 
Industries Department is 2,500 MCM / day / unit for large and medium scale industries and 
2.5 MCM / day / unit for small scale industries. The projected industrial water demand for 
Chennai Basin amounts to 182,539 MCM in 2020; and 354,667 MCM in 2045. 

Recycling and reusing of the industrial effluents can reduce the industrial water demand 
significantly in basin. At present the effluents from the industries in CMA are treated as 
prescribed by Chennai District Office of Tamil Nadu Pollution Control Board (TNPCB).  

Some of the current recycling practices observed in Chennai are:  

• Chennai Petroleum Corporation Limited, Chennai (CPCL) reclaims treated sewage 
water using tertiary treatment and reverse osmosis from city sewage treatment plant at 
the rate of 475 KL/hr.  

• Anna university uses recycled wastewater for washing and flushing floors and in 
gardens.  

• Koyembedu and Kodungaiyur STPs apply tertiary treatment reverse osmosis (TTRO) 
process and is planned to be supplied to the industries. 

• Other practices of recycling and reuse of treated industrial effluents are like floor 
cleaning, irrigation and recreation parks located nearby in the industrial premises.  

The industries in Chennai Metropolitan Area (CMA) are divided into ten clusters which are 
zones of CMA. A centralized ETP in each cluster can be constructed and ensure the 
recycling of effluents coming from the industries. The criteria applied to establish an ETP in 
an Industrial cluster are: 

• Location and proximity of the industries;  

• Water demand of industries;  

• Quantity of effluent produced by the industries; and  

• Quality of effluent.  

A centralized ETP in each cluster can be constructed ensuring the recycling of the industrial 
effluents which can be reused by the neighbouring industrial units.  

Title:  Effluent treatment plants for industrial clusters in CMA 

Action 

Reference:  

Ch-10: Effluent treatment plants for industrial clusters 

Key climate 

change issues 

The downscaled predicted rainfall time-series (from simulations of RCP4.5) show that 
during the dry period the rainfall is not changing importantly, while during the wet period it is 
increasing and also the intensity of the extreme rainfalls increasing. Climate change will 
also cause the water levels in the Bay of Bengal to rise and the intensity of cyclones to 
increase. 

As the rainfall during the dry period is not changing importantly in the future and water 
demands are increasing there is a need for measures to increase the water supply in the 
future. And as the intensity of extreme rainfalls are increasing the need of the flood 
protection will also be there in the future. 

The proposed ETPs will reduce water demands from industries through reuse of water. 
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Justification:  The industries in Chennai Metropolitan Area (CMA) are divided into ten clusters which are 
zones of CMA. The data required to classify the industrial units in the CMA and to cluster 
them was acquired from Chennai District Office of TNPCB. The total amount of effluent 
produced by the ten (10) clusters in CMA is about 34 MLD. The clusters consist of: 

• Adyar Cluster 1 of 9,157.32 KLD 

• Ambattur Cluster 2 of 1,628.7 KLD 

• Anna Nagar Cluster 3 of 1,529.46 KLD 

• Kodambakkam Cluster 4 of 9,147.83 KLD 

• Madhavaram Cluster 5 of 140 KLD 

• Perungudi Cluster 6 of 275 KLD 

• Royapuram Cluster 7 of 2752.6 KLD 

• Teynampet Cluster 8 of 5,542.9 KLD 

• Thiru-VI-KA Nagar Cluster 9 of 2,741.5 KLD 

• Tondiarpet Cluster 10 of 1,353.8 KLD 

By establishing tertiary treatment plants, the recycled effluent can be reused locally or in 
CMA. The required type of tertiary treatment depends on the effluent’s composition. After 
implementation of the decentralized ETPs the industrial water demand shall be reduced. 

As per CPHEEO manual for sewerage and sewage treatment, 60% water from industries 
can be recycled offering a significant reduction in the industrial demand. 

Expected 

outputs:  

Reduced water demand from industries. 

Reduce groundwater extraction. 

Reduced pollution 

Activities:  Action design and appraisal 

Action mobilisation 

1. Baseline on water requirements and water sources for current and future industrial 
development in the ten areas 

2. Determination of water treatment technology for each of the ten clusters 

3. Outline design 

4. Site selection in each of the seven clusters 

5. DPRs for each effluent treatment plant 

6. Examining feasibility options of transferring treated water to CMA 

7. Implementation (construction) 

8. Stakeholder participation, consultation and awareness raising 

9. Training and capacity building 

10. Monitoring (distributed between GCC, Chennai District Office of TNPCB and respective 
local bodies) for two years 

Assumptions:  It is assumed that design of the ETP(s) and surveys cost 3% of construction cost of ETP(s) 

and that of stakeholder participation and capacity building shall each cost of 0.2% of 

construction cost of ETP(s) 

Approved by the state and respective local bodies 

Industries are willing to supply raw effluent and reuse treated effluent 

Risks:  Lack of active involvement from industries 

Lack of funding 

Lack of support from stakeholder 

Means of 

implementation 

Logistics, technical, scientific  Surveys to determine the location of ETP at each of the 
industrial clusters. Effluent quality analysis collected 
within a cluster. Design of structures and connection to 
industries in the cluster. 

The ETP type to be considered should be a self-
contained, covered, single piece packaged treatment 
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system for onsite wastewater treatment. It should be a 
versatile system for the effective treatment of 
wastewater, including nutrient removal. It should be 
configured for Chemical Oxygen Demand (COD), 
Biological Oxygen Demand (BOD) reduction, suspended 
solids reduction, ammoniacal and/or total nitrogen 
reduction, phosphorus reduction, concentrations of 
hazardous elements and trace metals. These features 
should be built into the single packaged plant to create 
the physical-biological tertiary treatment with water 
recycling. The plant should have a capability for an easy 
upgradation by simply increasing the fill fraction of biofilm 
carriers or filters. 

 Human Resources Environmental engineers, geotechnical engineers, water 
resources engineers, civil engineers, mechanical 
engineers and electrical engineers.  

Cost estimate:  Item Estimate 

(Crore INR) 

Action design and appraisal 

18.48  

Action mobilisation 

1. Baseline on water requirements and water sources for current 
and future industrial development in the seven areas 

2. Determination of water treatment technology for each of the 
seven clusters 

3. Outline design 

4. Site selection and survey in each of the seven clusters 

5. DPRs for each effluent treatment plant 

6. Implementation (construction) 616.11 

7. Stakeholder participation, consultation and awareness raising 1.23 

8. Training and capacity building 1.23 

Total 637 

O&M cost / year 9.13 
 

Source of 

funding:  
• Government of Tamil Nadu 

• Corporate Social Responsibility (CSR) funds 

• Development Partners (Technical Assistance budget), like Asian Development Bank.  

Responsible for 

the action:  

The responsible department for the activity will be: 

• Chennai Metropolitan Water Supply and Sewerage Board (CMWSSB) shall be 

considered as an overall entity for establishing the decentralized ETPs in 10 envisaged 

clusters. 

Closely supported by: 

• Environment and Forests Department  

• Chennai Metropolitan Development Authority of Municipal Administration and Urban 

Development 

• District Collectorate 

• Greater Chennai Corporation (GCC) 

• Chennai District Office of TNPCB shall be utilized for the quality and quantity data 

analysis of the effluent collected within the envisaged cluster.  



 

118 

• District Office of District Industries Center (DIC) shall classify the industry as large, 

medium or small.  

• Revenue and Disaster Management Department 

Beneficiary 

from the action:  

• The population at large (allowing the industrial sector to sustainably develop will produce 

job and income opportunities, without compromising the environment and without 

depleting the water resources required for other use) 

• Corporation 

• TNPCB 

• DIC 

• All economic sectors, including poor and vulnerable groups 

• Government Agencies 

• Local governments and civil organizations 

Schedule: 

 
 

Links to other 

actions:  

This action is of importance to the following actions: 

• Ch-01: Hydro structures in Chennai Basin; 

• Ch-02: Agronomic changes in Chennai Basin; 

• Ch-04: Operational centre for IWRM; 

The action is related to all the actions aiming at reducing water demand. 

Performance 

indicators:  
• ETPs in operation in all the clusters: 

- Water metering can quantify the water allocation to different industries  

- Water quality indicator testing the quality of effluent collected within the cluster can 
help to estimate the amount of chemicals required in tertiary treatment involved in 
the ETPs 

- Efficient functioning of ETPs 

- Reduced industrial raw water demand from conventional sources (groundwater 
extraction)  

- Staff in place 

- Utilization of funds 

- New job opportunity for skilled manpower 

Comments: From earlier pilot project on ETPs it is known to be crucial to involve the industries from the 
initial stages so that they build trust in the system. Industrial associations play a crucial role 
here. 

Ch-11: Nature based solutions 

Table 6-19: Action Sheet: Nature based solutions in Chennai Metropolitan Area. 
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Objective:  To increase water bodies and enhance protection against flood and to help protect, 
sustainably manage and restore natural or modified ecosystems. 

Background:  The Vardah Cyclone in December 2016 caused losses of 1,700,000 trees in the Chennai 
City area and suburbs (Oppili, 2018a). Chennai compared to other Indian metropolis has a 
low green cover at 64.06 km2 or 15% of GCC against 33% stipulated by the National Forest 
Policy (Krishna, 2018). 

In December 2015, fishmen from Ennore Creek protested against Kamraj Port Limited 
(KPL) for dumping soils obtained from the Port’s dredging activities which polluted a 
sizeable area of mangroves (Yamunan, 2015). In 2015, the Chennai River Restoration 
Trust initiated mangrove replantation of 1.2 km2 at Adyar Estuary and Creek, which was 
completed in 2018 (Oppili, 2018b).  

Encroachment and silting of wetlands in CMA has reduced the storage capacity of the water 
bodies (Comptroller and Auditor General of India, 2018). 

Impermeable pavement surfaces in the town impedes ground water recharge and causes 
urban flooding. 

Nature based solutions (NBSs) can increase storage of water bodies and enhance 
protection against flood while contributing to protect, sustainably manage and restore 
natural or modified ecosystems like mangroves and wetlands, afforestation and roof 
terracing.  

The NBSs to consider includes, but are not limited to:  

• Mangroves replantation in coastal areas 

• Wetlands restoration 

• Afforestation of scrub lands and urban forestry 

• Pervious and permeable pavements 

• Green roofing of commercial and public buildings 

Title:  Nature based solutions in Chennai Metropolitan Area 

Action 

Reference:  

Ch-11: Nature based solutions 

Key climate 

change issues 

The downscaled predicted rainfall time-series (from simulations of RCP4.5) show that 
during the dry period the rainfall is not changing importantly, while during the wet period it is 
increasing and also the intensity of the extreme rainfalls increasing. Climate change will 
cause the water levels in the Bay of Bengal to rise and the intensity of cyclones to increase. 

As the rainfall during the dry period is not changing importantly in the future and water 
demands are increasing there is a need for measures to increase the water supply. As the 
intensity of extreme rainfalls is increasing flood protection will be required in the future. 

Replantation of mangroves can moderate the impact of higher storm surges on coastal 
settlements. Restoration of wetlands can increase the storage capacity of water bodies and 
lower the impact of future droughts. Afforestation and urban forestry can help to improve 
ground water conditions. Permeable and porous pavements can increase ground water 
recharge and reduce urban flooding. Roof terracing can store rainwater. 

Justification:  Deforestation, retracting mangroves and encroachments of water bodies reduce the storage 
capacity of waterbodies and increase the exposure to floods.  

Replantation of mangroves can moderate the impact of storm surges and wind on coastal 
settlements. Restoration of wetlands can increase the storage capacity of water bodies. 
Afforestation and urban forestry will help to improve ground water conditions and reduce 
urban flooding. Construction of permeable and porous pavements can increase ground 
water recharge and reduce urban flooding. Roof terracing can store rainwater. 

Expected 

outputs:  

The expected outputs of Nature based solutions are: 

• Awareness of impact of destruction of mangroves 

• Demarcation of possible areas for mangrove replantation 

• Recommendations on mangrove replantation 

• Awareness of impact of destruction of wetlands 

• Demarcation of possible areas for wetland restoration 

• Recommendations on wetlands restoration 

• Awareness of impact of destruction of forests 
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• Demarcation of possible areas for urban forests 

• Recommendations for afforestation of scrub lands 

• Recommendations on replacing impervious layers with pervious and permeable 

pavements used for ground water recharge and reducing urban flooding 

• Recommendations on green roofing of commercial and public buildings 

• Recommendations on Integrated Coastal Zone Management (ICZM) 

• Recommendations on Integrated Water Resource Management (IWRM) 

• Overall plan for development and implementation of nature based solutions 

Activities:  Action design and appraisal  

Action mobilization  

1. Collection of information, secondary data and creation of database. 

2. Development of models required for nature based solutions. 

3. Scenario testing 

4. Development of management plan 

5. Detailed project report preparation 

6. Stakeholder participation, consultation and awareness raising 

7. Training and capacity building 

Assumptions:  The Chennai Metropolitan Development Authority of Municipal Administration and Urban 

Development will be engaged from the start of program and continue to play a coordination 

role.  

The state government will engage in the action and support the action and implement its 

recommendations. 

Infrastructure and instrumentation availability to implement at ease. 

Risks:  Lack of coordination between stakeholders from different governmental departments 

Lack of enforcement of suggested for Nature Based Solution projects. 

Lack of funding 

Means of 

implementation 

Logistics, 

technical, 

scientific  

For mangrove replantation, 
wetlands restoration, 
afforestation of scrub lands, 
pervious and permeable 
payments and roof terracing  

Satellite imageries, land use, field 
inspections, surveys and analysis of data, 
office space and hardware. 

Human 

Resources 

Environmental engineers, biological engineers, geotechnical engineers, 
water resources engineers, civil engineers and planners. 
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Cost estimate:  The cost estimates for following NBSs is given in below table.  

Item Estimate in Crore (INR) 

Action design and appraisal  0.07 

Action mobilization  0.07 

1. Collection of information, secondary data and creation 
of database. 0.23 

2. Development of models required for nature based 
solutions. 0.26 

3. Scenario testing 0.18 

4. Development of management plan 0.35 

5. Detailed project report preparation 0.35 

6. Stakeholder participation, consultation and awareness 
raising 0.23 

7. Training and capacity building 
0.23 

Total 1.97 
 

Source of 

funding:  
• Government of Tamil Nadu 

• Private Sector (PPP) 

• NGOs (participation) 

• Corporate Social Responsibility (CSR) funds 

• Development Partners (Technical Assistance budget), like Asian Development Bank.  

Responsible for 

the action:  

The responsible department for the activity will be: 

• Chennai Metropolitan Development Authority of Municipal Administration and Urban 

Development 

Closely supported by: 

• Environment and Forests Department  

• Agriculture Department 

• Water Resources Organization (WRO) of Public Works Department  

• District Collectorate 

• Greater Chennai Corporation (GCC) 

• Chennai District Office of Tamil Nadu Pollution Control Board 

• Chennai Metropolitan Water Supply and Sewerage Board (CMWSSB) 

• Revenue and Disaster Management Department 

Beneficiary 

from the action:  

• Poor and vulnerable groups; 

• Fishermen; 

• Urban and coastal residents; 

• All economic sectors. 

Schedule:  
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Links to other 

actions:  

This action is of importance to the following actions: 

• Ch-01: Hydro structures in Chennai Basin; 

• Ch-02: Agronomic changes in Chennai Basin; 

• Ch-04: Operational centre for IWRM; 

Performance 

indicators:  
The following performance indicators can be monitored: 

• Awareness on protection of ecosystems as forest, mangrove and wetlands 

• Awareness on nature based solutions 

• Plan for implementation of nature based solutions  

Comments: 
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Ch-12: Solid waste management 

Table 6-20: Action Sheet: Solid waste management to reduce adverse impact on environment and people. 

Objective:  Reduce adverse impact on environment and people through solid waste 
management.  

Background:  Chennai corporation consists of 15 zones and its estimated generation of solid waste 
is 5400 MT of garbage and 700 MT of debris per day (GCC, 2019). The per capita 
waste generation (2019) is 0.65 kg per day which is above the 0.5 kg per capita per 
day estimate by CPCB for large cities in India.  

GCC is involved in collection, transportation, dumping and processing the waste as 
MSW management activities in the city. 

Collection of waste at source is implemented in all zones. This includes sweeping, 
collecting and storing the waste in the specified bins, door to door collection of 
garbage, and collection of source separated waste from households by tricycles and 
light motor vehicles. The collected bio-degradable waste is composted at ward level in 
ordinary compost plants, vermi compost plants and bio methanation plants. The 
manure produced is used for parks, greeneries and in open sales to the public. 
Source separation is encouraged to reduce the amount of waste reaching the landfill. 
After two months waste segregation, 750 MT is reduced in the dump yard (GCC, 
2019). 

Secondary collection involves transportation including transfer of waste from street to 
disposal site and from transfer station to disposal site. All open garbage collection 
lorries have been replaced by compactor vehicles for the transportation of garbage. 
There are seven transfer stations receiving 3600 MT of garbage every day.  

Garbage generated in Chennai is dumped at Kodungaiyur and Perungudi dump sites. 
The Kodungaiyur dump yard covers 269 acres where 2600 to 2800 MT of waste is 
received per day. The Perunudi dump yard covers 200 acres where 2400 to 2600 MT 
of waste is received per day (GCC, 2019). 

The existing MSW management system in the city is found to be effective (not with 
whole CMA), but there is no systematic environmental monitoring to prevent pollution 
like emission and leachate migration. Centralized waste management at Kodungaiyur 
and Perungudi yard causes adverse impact on the natural systems. 

Title:  Solid waste management to reduce adverse impact on environment and people 

Action Reference:  Ch-11: Solid waste management 

Key climate 
change issues 

The downscaled predicted rainfall time-series (from simulations of RCP4.5) show that 
during the dry period the rainfall is not changing importantly, while during the wet 
period it is increasing and also the intensity of the extreme rainfalls increasing. 
Climate change will also cause the water levels in the Bay of Bengal to rise and the 
intensity of cyclones to increase. 

As the rainfall during the dry period is not changing importantly in the future and water 
demands are increasing there is a need for measures to increase the water supply in 
the future. And as the intensity of extreme rainfalls are increasing the need of the 
flood protection will also be there in the future. 

Proper solid waste management can limit the pollution in the storm water drain, 
ground water and surface water bodies, which can reduce the spread of widespread 
diseases.  

Justification:  • Absence of onsite segregation of waste causes large quantities of waste transfer to 
landfill and impedes recycling.  

• Solid waste collection is once in a day in the City, but it is not efficient and many 
temporary secondary disposal sites are building up for dumping the non-segregated 
solid waste in roads, drains, river side and railway tracks. 

• Improper disposal and ineffective composting centres. 

• Poor solid waste management causes urban flooding by blocking drainage and 
manholes, increasing debris and disease vectors. 

Expected outputs:  • Overview of source and type of waste generated in each zone; 

• Assessment of the volume of waste generation by zone; 
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• 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 

Activities:  Action design and appraisal 

Action mobilization 

Plan for integrated solid waste management 

• Collection of primary, secondary data and creation of database; 

• Planning of minimizing the waste generation at source 

• Planning of waste handling and sorting at the source. 

• Plan for upgrading the facilities for primary collection of waste from source 

• Planning of onsite waste storage and on-site waste treatment 

• Planning of transfer station  

• Planning for transport system to disposal site 

• Planning of proper disposal and treatment plant (formulation of policy, regulation, 
identification of suitable locations and areas for proper solid waste management) 

• Stakeholder participation, consultation and awareness raising (broadly on solid 
waste management) for waste management proposal 

Assumptions:  Greater Chennai Corporation is engaged fully at the start of the program and 
continues to play an effective coordination role throughout the project life cycle. 

The state government allocates required resources and ensures adequate staffing. 

Risks:  Lack of coordination between people and governmental departments.  

Lack of enforcement of suggested solid waste management policies 

Means of 
implementation:  

Logistics, technical, 
scientific  

• Private sector involvement or involvement of NGOs in 
awareness program  

• Collection of population census data, details of solid 
waste (bins, collection vehicle, disposal site), Satellite 
imageries, geology, land use, socioeconomic data, field 
inspections in each zone. 

• Surveys to establish the location of primary collection 
bins, quality analysis of the solid waste and 
decentralised treatment plants in each ward.  

• Solid waste disposal and treatment process selection 
consideration. 

  Human Resources • Trained staff, environmental engineers, water resources 
engineers and planners 

Cost estimate:  Item Estimate 

(Crore INR) 

Action design and appraisal 0.04 

Action mobilisation 0.04 

Planning for integrated solid waste management  

1. Collection of information, secondary data and building of 
database; 

0.22 

2. Planning for minimizing the waste generation, waste handling 
and sorting at the source. 

0.14 

3. Plan for upgrading primary collection of waste from source 0.20 

4. Planning of onsite waste storage and on-site waste treatment 0.42 
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5 Planning of transfer station 0.30 

6. Planning for updating the transport system  0.14 

7. Planning for proper disposal and treatment plant (formulation 
of policy, regulation, identification of suitable locations and 
treatment facilities for proper solid waste management) 

0.60 

8. Stakeholder participation, consultation and awareness raising 
(broadly on solid waste management) for waste management 
proposal 

0.04 

Total 2.14 
 

Source of funding:  • Government of Tamil Nadu (budget, participation, meeting premises, secretariat) 

• Development Partners (Technical Assistance budget) as ADB, WB, EU, Bilateral 
assistance programs 

Responsible for 
the action:  

The responsible department for the activity will be: 

• Greater Chennai Corporation 

• CMA 

• Environment and Forests Department  

• Tamil Nadu Pollution Control Board (TNPCB), Chennai Office 

Beneficiary from 
the action:  

• The population at large  

• Corporation 

•  PCB  

• All economic sectors, including poor and vulnerable groups 

• Local governments and civil organizations  

• Water Resources Organisation  

Schedule:  

  

Links to other 
actions:  

This action is of importance to the following actions:  

• Ch-11: Nature based solutions. 

Performance 
indicators:  

• Decentralised solid waste management plan  

• Proper disposal site and treatment facilities 
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• Development of policies and regulations. 

• Reduced pollution and water clogging in storm water drains. 

Comments:  
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8 Annex 1 – NRW estimation 

Non-Revenue water (NRW) in Chennai, Cuddalore and Thoothukudi was estimated through: 

• Compilation and assessment of secondary information on water supply systems of 

the city/towns; 

• Site visits to verify the collected information, collect additional information and 

assess the existing water supply situation; and 

• Calculation of NRW components. 

8.1 Water supply status 

The water supply master plans 2050, development plans and available information on 
internet, specifically on the websites of the respective corporations and TWAD Board were 
used to prepare briefs on the water supply systems in the city and each of the two towns 
which are included in the City Profiles. The status of ongoing projects was considered as of 
January 2018.  

Issues related to water supply were identified in the City Profiles, which provided strengths, 
weaknesses, opportunities and threats (SWOT) analyses related to water supply scheme 
for the city/towns. 

8.2 Site visit 

No site visits were undertaken in Chennai City as information was obtained through 
interactions with officials from Chennai Metropolitan Water Supply and Sewerage Board 
(CMWSSB).  

8.3 Calculation of different NRW components  

Non-revenue water has been derived from data collected for 2018 and from interactions 
with officials from the Chennai Metropolitan Water Supply and Sewerage Board (CMWSSB). 
The NRW calculations are used to identify possible smart water management interventions 
to reduce NRW percentages. NRW should be monitored continuously to enable 
improvements of the water supply system and lower the NRW. 

Non-revenue water has three major components: 

• Physical or real losses from all parts of a water supply system including leakages in 
transmission, distribution mains and service connections and overflows of reservoirs. 
The losses are caused by poor operations and maintenance, lack of active leakage 
control and poor quality of underground assets; 

• Commercial or apparent losses includes customer meter under-registration, data-
handling errors and 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. 
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8.4 Real losses 

Estimation of losses in the distribution network 

Assumptions: 

• The length of the distribution network in Chennai is 4224.81 km (CMDA, 2008; STC, 

2016); 

• The pressure in the water distribution network is 3 kg; 

• 20% of the distribution network experience age related losses (50 years old) 

corresponding to 844.96 km of the network; 

• A leak of 15 mm diameter per km, corresponding to 844.96 leaks in the network;  

• Water loss through a 15 mm diameter leak at 3 kg pressure is 3,556.73 litres per hour; 

and 

• 3.5 water supply hours per day in the distribution network. 

Estimate: 

The water loss in the distribution network is 10.52 MLD (844.96 x 3,556.73 x 3.5). 

Estimation of losses through pipe joints in the distribution network 

Assumptions: 

• The length of the distribution network in Chennai is 4224.81 km (CMDA, 2008; STC, 

2016); 

• The pressure in the water distribution network is 3 kg;  

• The number of joints in the distribution network assuming pipe length of 8 m is 5,28,101; 

• 3% of the joints in the distribution network are leaking corresponding to 15,843 leaking 

joints in the network;  

• A leak of 15 mm diameter per leaking joint in the distribution network; 

• Water loss through a 15 mm diameter leak at 3 kg pressure is 3,556.73 litres per hour; 

and 

• 3.5 water supply hours per day in the distribution network. 

Estimate: 

The water loss through joints in distribution network is 197.22 MLD (15,843 x 3,556.73 x 
3.5). 

Estimation of losses in the feeder main network 

Assumptions: 

• The length of the feeder network in Chennai is 490.43 km (CMDA, 2008; STC, 2016); 

• The pressure in the water feeder network is 3 kg; 

• 20% of the feeder network experience age related losses corresponding to 98.09 km; 

• A leak of 25 mm diameter per km, corresponding to 98.09 leaks in the feeder network; 

• Water loss through a 15 mm diameter leak at 3 kg pressure is 7,142.20 litres per hour; 

and 

• 18 hours pumping in feeder main per day (data given by officials). 
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Estimate: 

The water loss in the feeder main is 12.61 MLD (98.09 x 7,142.20 x 18).  

Estimation of losses from leaking pipe joints in the feeder network  

Assumptions: 

• The length of the feeder network in Chennai is 490.43 km (CMDA, 2008; STC, 2016); 

• The pressure in the water distribution network is 3 kg;  

• The number of joints in the feeder network assuming a pipe length of 8 metres are 

61,304 joints; 

• 2% of the joints in the feeder network are leaking corresponding to 1,226 leaking joints 

in the feeder network;  

• A leak of 15 mm diameter per leaking joint in the feeder network; 

• Water loss through a 15 mm diameter leak at 3 kg pressure is 3,556.73 litres per hour; 

and 

• 18 hours pumping in feeder main per day (data given by officials). 

Estimate: 

The water loss through joints in the feeder main is 78.49 MLD (1,226 x 3,556.73 x 18).  

Estimation of losses from leaking valves  

Assumptions: 

• 5,214 valves in the water supply system (CMDA, 2008; STC, 2016); 

• 25% of the valves are leaking corresponding to 1,304 valves; 

• A leak of 15 mm diameter per leaking valve in the feeder network; and 

• Water loss through a 25 mm diameter leak at 3 kg pressure is 7,142.20 litres per hour; 

and 

• 3.5 water supply hours per day in the distribution network. 

Estimate: 

The water loss through leaking valves is 32.58 MLD (1,304 x 7,142.20 x 3.5). 

Estimation of total losses from the water supply system 

Estimate: 

The overall water losses are 331.43 MLD (10.52 + 197.22 + 12.61 + 78.49 + 32.58). 

8.5 Authorized consumption  

Authorised consumption is defined as water supplied through legal connections. Out of 
1,270,000 properties in 2017-18 (assessed in The Hindu 8 June 2018) in Chennai, only 
870,000 households have water supply connections.  
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Assumptions: 

• 870,000 authorised water supply connections (data given by officials); 

• Per capita water supply is 114 lpcd (CMDA, 2008; STC, 2016); 

• Average household size is 4 persons; 

• 35 MLD of water is provided by tanker throughout the city (The Hindu March 2018 

quoting CMWSSB); and 

• 50% of tanker supplied water is paid. 

Estimates 

• Authorised billed water supply through legal connections is 396.72 MLD (114/106 x 4 x 

870,000); 

• Tanker supplied paid water is 17.50 MLD (35 x 0.5); 

• Total authorised water supply is 414.22 MLD (396.72 + 17.50). 

8.6 Unauthorized unbilled water supply  

Assumptions: 

• 1,270,000 households in Chennai; 

• 7% (in consultation with officials) of households have unauthorised connections 

corresponding to 88,900 unauthorised connections; 

• Per capita water supply is 114 lpcd (CMDA, 2008; STC, 2016); and 

• Average household size is 4 persons; 

Estimate 

Unauthorised unbilled water supply is 40.54 MLD (114/106 x 4 x 88,900). 

8.7 Authorized unbilled consumption  

Water is supplied through public fountains at 23,104 locations in the Chennai City. The 
public fountains are used by many households as free water and can be categorised as 
authorised unbilled consumption. 

Assumptions: 

• 23,104 public fountains delivering 39.75 MLD (CMDA, 2008; STC, 2016); and 

• 50% of tanker supplied water is free water corresponding to 17.50 MLD. 

Estimate: 

• Authorised unbilled water supply is 57.25 MLD. 

8.8 Overview of NRW numbers 

In 2018 an average of 843 MLD water was supplied in Chennai. Based on the above 
calculations, IWA water balance chart showing NRW calculations have been derived for 
Chennai City. Total NRW for Chennai City has been calculated as 50.89% i.e. 429.22 MLD 
water. Looking at the IWA table, the real losses or physical losses in the distribution system 
is 39.3%. IWA table for Chennai City is as shown in Table 8-2.  
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It is important to stop these physical leakages in the distribution system as it has a direct 
impact on the amount of water supplied. For example, if we increase the amount of water 
supplied with more pressure, the amount of water lost through these leakages will be more. 
The other components of NRW will require more systematic evaluation and interventions in 
the form of hiring more staff for urban local bodies. Table 8-1 summarises information about 
the water system 

8.9 Additional information  

Table 8-1: Details for NRW calculations for Chennai Corporation. 

  Chennai 

General information  

Population (2018)  -NA- 

No of Households  1,270,000 

No of HHs connected with WS system 870,000 

Family size  4.00 

Information about WS system 

Sources of water supply Multiple sources 

Water supply MLD (average) 850 

Water supply lpcd (CMDA, 2008; STC, 2016) 114 

No of domestic connections  -NA- 

No of commercial & govt connections  -NA- 

No of unauthorised connections (assuming 7% of total assesses) 88,900 

Hours of service /day 3.5 

No of valves in distribution system (as per Water Supply Master Plan 2050)  5,214 

Length in km of distribution network (as per Water Supply Master Plan 2050) 4,224.81 

Length in km of feeder mains (as per Water Supply Master Plan 2050) 490.43 

No of WTPs 
 

Age of distribution network (as per Water Supply Master Plan 2050) 20-50 years 

Backwash interval in WTP -NA- 

No of bursts on main line  -NA- 

No of bursts on distribution network -NA- 

Average time taken to repair the bursts -NA- 

Hours of supply in feeder mains  18 

Pressure in distribution mains  3 kg 

Number of public fountains (as per Water Supply Master Plan 2050) 23,104 

Leakage% -NA- 

Revenue Information  

Production cost Rs/KL -NA- 

Variable cost of production (energy & chemicals) Rs/KL -NA- 

Tariff Rs/KL  -NA- 

Av revenue collected /kl -NA- 

Av revenue collected /Yr. -NA- 
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Table 8-2: NRW calculation for Greater Chennai Corporation. 

System 
input 

volume  
843.44 
MLD; 
100% 

Authorized 
consumption  
471.47MLD; 

55.90% 

Billed authorized 
consumption  
414.22 MLD; 

49.11% 

Billed metered consumption  
396.72 MLD; 47.04% Revenue water  

414.22 MLD 
49.11% Billed unmetered consumption  

17.50 MLD; 2.07% 

Unbilled 
authorised 

consumption 
57.25 MLD; 

6.79% 

Unbilled metered consumption  
0 MLD; 0% 

Non-revenue 
water (NRW)  
429.22 MLD; 

50.89% 

Unbilled unmetered consumption  
57.25 MLD; 6.79% 

Water losses  
371.97 MLD; 

44.10% 

Commercial 
losses  

40.54 MLD; 
4.81% 

Metering inaccuracies  
0 MLD; 0% 

Unauthorised use  
40.54 MLD; 4.81% 

Physical losses  
331.43 MLD; 

39.30% 

Real loses up to treatment 
0 MLD; 0% 

Leakage and overflows at storage 
tanks 

0 MLD; 0% 

Leakage at mains 
331.43 MLD; 39.30% 

Leakage at service connections 
0 MLD; 0% 
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9 Annex 2 – Basin model and results 

9.1 Introduction 

Water balance models are setup for Chennai Basin which supply water to Greater Chennai 
Corporation.  

The water balance modelling is carried out to: 

• Establish an overview of the current (2016) water balance conditions considering water 
demands and potential; 

• Evaluate future water balance in view of urban development, population growth, 
regulations, climate change and considering different management options; and 

• Propose water management projects in line with the Sustainable Water Security Mission 
including water sharing with neighbouring basins. 

The model is set up to resolve the water balance at basin scale including the lumped 
demands at corporation level. As the surface and groundwater utilised in Chennai 
Corporation originates in the upstream catchments the water balance must be examined at 
basin level. 

9.2 Current and projected water demands 

Current water demands 

Water demands in the basin are associated with: 

• Irrigation; 

• Domestic use; 

• Industrial use; 

• Other uses such as livestock, power production, tourism or recreational needs; and 

• Environmental flow requirements. 

Irrigation demand 

Irrigation is one of the larger demands in the basin. Flood irrigation is most commonly used 
with losses around 50% due to evaporation, runoff, infiltration in uncultivated areas and 
transpiration through the crop leaves. Other more efficient methods such as sprinkler, surge 
and drip irrigation are only used in smaller areas. 

Simulation of irrigation demand is based on:  

• Meteorological data (air temperature, relative humidity and wind speed); and 

• Agricultural data (area of irrigated field, crop type and sowing data, soil properties, 
irrigation method and ability to generate runoff, where crops and irrigation method can 
change over time. 

Usually for irrigation demand analysis, it is assumed that cropping pattern can change 
towards more profitability crops. The 12th 5-year plan for Tamil Nadu aims at an annual 
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growth rate in agricultural and associated sectors of 5%. In (IWS-a, 2016), it is assumed 
that the future cropping pattern is unchanged and this assumption is also applied in the 
present analysis..  

Table 9-1 and Figure 9-1 show soil types derived from PWD IWS micro basin study reports 
(IWS-a, 2016; IWS-b, 2005; IWS-c, 2017; IWS-d, 2004; IWS-e, 2015; IWS-f, 2007). Other 
sources were also used to know the variation in soil type (FAO56-Table 19, NRCS-NEH15-
Section 2-Table 2.47, NBSS Publication 46, TNAU, 2018). 

 

Figure 9-1: Types of soil in different agro-climatic zones (TNAU, 2018). 
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Table 9-1: Type of soils in different agro-climatic zones (TNAU, 2018). 

Zone Districts Soil type 

North Eastern Zone  Kancheepuram, Tiruvallur, Cuddalore, 
Vellore, Villupuram and Tiruvannamalai 

Red Sandy Loam, Clay Loam, 
Saline Coastal Alluvium 

North Western Zone Dharmapuri, Krishnagiri, Salem and 
Namakkal (part) 

Non-Calcareous Red, Non-
Calcareous Brown, Calcareous 
Black 

Western Zone Erode, Coimbatore, Tiruppur, Theni, Karur 
(part), Namakkal (part), Dindigul, Perambalur 
and Ariyalur (part) 

Red Loamy, Black 

Cauvery Delta Thanjavur, Nagapattinam, Tiruvarur, Trichy 
and parts of - Karur, Ariyalur, Pudukkottai 
and Cuddalore 

Red Loamy, Alluvium 

Southern Zone Madurai, Sivagangai, Ramanathapuram, 
Virudhunagar, Tirunelveli and Thoothukudi 

Coastal Alluvium, Black, Red Sandy 
Soil, Deep Red Soil 

High rainfall Kanyakumari Saline Coastal Alluvium, Deep Red 
Loam 

Hilly The Nilgiris and Kodaikanal (Dindigul) Lateritic 

Domestic demand 

The domestic water demand is estimated based on population size and the per capita water 
supply as recommended by CPHEEO (CPHEEO, 1999). For basin level, physical loss of 
15% is then added to arrive at the total water demand. The physical losses for town level 
which is the part of NRW is estimated separately using available records and used at the 
city level water balance estimations. 

The per capita water demand differs from CMA to rest of CMA areas in the Chennai Basin. 
The rest of CMA areas are subdivided into urban and rural areas. By considering 100 lpcd, 
70 lpcd and 110 lpcd for urban area, rural area and CMA and its exponential urban and 
rural population growth of 2% and 1.3% respectively, the domestic water demand in 
Chennai Basin has been calculated for the baseline period (1988-2016) as per the 
recommendation of technical sub-committee for Urban, Rural, Domestic, Livestock Water 
Supply & Sanitation Sector of the Water Resources Control and Review Council (WRCRC) 
(IWS-f, 2007). 

For the intermediate year from 2017 to 2035, per capita demand of 110 lpcd, 135 lpcd and 
150 lpcd are considered for rural, urban and CMA area respectively. For the ultimate period 
from 2036 to 2100, 135 lpcd is considered for rural areas and 150 lpcd is for urban area 
and CMA area (CMWSSB, 2016). 

Industrial demand 

Industrial water demand in the basin is estimated based on the IWS report (IWS-f, 2007). 
An initial arithmetic increase of 8% per annum is assumed to estimate the demand from 
2007 to 2100 (the water increase calculated in 2007 is added every year till 2100). It is 
found that the demand is increased from 1260 MCM in 2007 to 10634 MCM in 2100 (which 
is a large increase). 
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Other demands 

As per the assumption of the Animal Husbandry Department, there is no expected growth 
in the animal population in the future. Hence the livestock demand is taken from the IWS 
report for the year 2008 and used for the entire period (IWS-f, 2007). 

Environmental Flow Requirement (EFR), is considered at a rate of 0.5% of surface water 
potential for the current year (2016), and at 1% for future climate years (up to 2050) based 
on IWS report (IWS-f, 2007). 

Projected water demands 

Figure 9-2, Figure 9-3 and Figure 9-4 shows projected domestic, industrial and livestock 
water demands up to 2100 for Chennai Basin and Adyar Sub-basin. Demands for other 
sub-basins have been projected in the same way. 

 

Figure 9-2: Domestic water demand projections for Chennai Basin and Adyar Sub-basin up to 2100. 

 

Figure 9-3: Industrial water demand projections for Chennai Basin and Adyar Sub-basin up to 2100. 
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Figure 9-4: Livestock water demand projections for Chennai Basin and Adyar Sub-basin up to 2100. 

9.3 Mitigation measures 

Background 

Water management strategies can be divided into: 

• Supply-side management strategies that entail management of water resources; and  

• Demand-side water management strategies that refer to measures to improve water 
services increasing delivery efficiency and minimising waste. Demand side 
management also includes institutional and legal setups, organizational development, 
and instruments such as environmental impact assessment, conservation measures, 
and water pricing.  

Supply-side management strategies include: 

• Smart water management involving water resource planning and flood forecasting; 

• Conjunctive use of surface and groundwater, inter-basin transfers (interlinking of 
rivers/tanks/lakes); 

• Rainwater harvesting; 

• Storage of water currently flushed into the sea during heavy rains as a source of supply 
for deficit periods; 

• Water conservation and recharge of groundwater using ponds, percolation tanks, check 
dams, abandoned open wells and contour bunds and giving priority to areas where 
groundwater is over-exploited. Recharge can be directly to groundwater using injection 
wells and recharge shafts; 

• Use of deep aquifers for drinking water purpose. The deeper confined aquifer-IV, which 
is less exploited and less contaminated, can be developed for exclusively for drinking 
water. Special care should be taken to avoid contamination from upper highly developed 
and saline aquifers; and 

• Use of sand dunes for storing / utilisation of shallow fresh groundwater duly protected 
from development of habitation / infrastructure and over exploitation of groundwater. 
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Demand-side management strategies include: 

• Maintenance of irrigation canals and other structures in the command area (currently 
33.3% of irrigation water is considered lost in the water balance modelling as per IWS 
reported value). If the irrigation canals and other structures were maintained properly it 
would reduce irrigation losses and demand; 

• Crop diversification towards less water-intensive crops: 

- Minimum limit scenario as suggested by IWS report: 70% of paddy cultivation under 
System of Rice Intensification (SRI) and sugarcane cultivation area through 
Sustainable Sugarcane Initiative (SSI) [as recommended by Agricultural 
Department to the farmers (IWS-f, 2007);  

- Targeted 40% water saving on the major crop demand (paddy) in the basin; and  

- Changing cropping pattern (agronomic measures). 

• Water saving agricultural practices like mulching (saving of about 63% for coconut 
irrigation); 

• Micro-irrigation techniques such as sprinkler and drip irrigation (saving of about 30 to 
50% of irrigated water); 

• Installation and/or retrofitting of water efficient equipment and enforcement of water use 
restrictions (either on a temporary or permanent basis); and 

• Replace pumps in bore / tube wells with low capacity units suitable for the optimal rate 
of pumping and adopting intermittent pumping to reduce drawdown. 

Discussion of considered mitigation measures 

Structural measures 

General selection criteria: 

Criteria for selecting locations for water conservation and recharge structures are given in 
Table 9-2. 

Table 9-2: Physical criteria for selection of locations for recharge structures (Ammar et al., 2016). 

Structures Rainfall 
(mm) 

Slope 
(%) 

Soil type Land 
use/cover 

Basin 
area (ha) 

Order 
stream 

Ponds/tanks > 200 < 5 Sandy clay loam, 

silty loam 

Moderately 
cultivated 

shrub land 

scrub land 

< 2 NA 

Check 
dams 

< 1000 < 15 Sandy clay loam Barren, shrub 
and scrub land 

> 25 1st and 
2nd 

Terracing 200 – 
1000 

5 – 30 Sandy clay, clay, loam, sandy 
loam 

Bush land with 
scattered trees 
and shrub land 

- NA 

Percolation 
tank 

< 1000 < 10 Silt loam, 

clay loam 

Barren or 
scrub land 

> 25 2nd to 
3rd 

Nala bunds < 1000 < 10 Silt loam Barren or 
scrub land 

> 40 1st to 
4th 

Invert well/ 
recharge 
well 

NA NA In the areas where transmissivity of 
the upper strata is poor, e.g. in 
shales underlain by sandstones, in 
buried pediplains with topsoil having 
low permeability, or thick black 
cotton soil or impervious zone. 

NA NA NA 
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Structures Rainfall 
(mm) 

Slope 
(%) 

Soil type Land 
use/cover 

Basin 
area (ha) 

Order 
stream 

Recharge 
pits 

NA NA Around the habitations where 
drainage does not exist, e.g. water 
divide areas, hilly slope/plateau 
tops, etc. Recharge pits are also 
preferred in the existing tanks. 

NA NA NA 

For local needs outside the villages, one can consider: 

• Presence of villages with drinking water scarcity (mainly due to the decline in water 
table); 

• Agricultural field with water scarcity for irrigation purpose; 

• Poor status of groundwater development (over-exploited); 

• Areas where groundwater levels are declining fast; and 

• Areas where water quality problems exist. 

Considered structures: 

Structures under consideration are mapped in Figure 9-5. They include structures proposed 
by the Government of Tamil Nadu under various schemes, either new or modernization of 
existing structures (IWS-f, 2007), (CMWSSB, 2018) and structures considered in the 
present study. 

 

Figure 9-5: Proposed hydro structures in Chennai Basin. 
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The estimated cost of construction for the hydro structures in the basin is 2,126 Crores INR, 
(Table 9-3). 

Table 9-3: References and estimated costs for mitigation measures mapped in Figure 9-5. 

Structure Reference 
Cost 

(Crore) 

Construction of anicut near Panchalai across Gummidipoondi (IWS-f, 2007) 0.35 

Formation of new tank in Venugopalapuram in Kosasthalaiyar (IWS-f, 2007) 1.07 

Formation of tank near Papparambakkam in Adyar Chembarambakkam (IWS-f, 2007) 7.84 

Construction of check dam near Avadham in Kosasthaliayar (IWS-f, 2007) 0.35 

Construction of check dam near New Erumaivettipalayami in 
Kosasthalaiyar 

(IWS-f, 2007) 0.35 

Modernisation of Katchur Netter Tank TNCH-02-T0197 in Arainyar (IWS-f, 2007) 13.50 

Modernization of Eguvarpalayam Odaperi TNCH-01-T0053 in 
Gummidipoondi Basin 

Present study 10.05 

Modernization of Manallur Large Tank TNCH-01-T0013 in Gummidipoondi 
Basin 

Present study 11.08 

Modernization of Cooum Big Tank in Cooum Basin Present study 70.77 

Modernization of Thinnaur Tank in Cooum Present study 53.45 

Modernization of Kakkavakkam Lake in Arainyar Present study 15.69 

New tank in Alapakkam in Kosasthaliayar Basin Present study 5.14 

Modernisation of Putlur Lake in Cooum Basin Present study 8.82 

Modernisation of Mukkarambakkam Tank TNCH-02-T0131in Arainyar Present study 15.43 

Check dam near Arcod and Nabalur across Nagariyar Present study 0.35 

Check dam near Manavalanagar across Cooum Present study 0.35 

Check dam near Ochalam across Kallar River Present study 0.35 

Check dam near Jothil Nagar in Tirutani across Nadhiyar Present study 0.35 

Check dam near Perumuchi across Kosathaliayar Present study 0.35 

Check dam near Ganapathi Nagar in Nemili across Kosasthalaiyar Present study 0.35 

Check dam in Perumalpattu across Cooum Present study 0.35 

Check dam near Nappalayam across Kosasthaliayar Present study 0.35 

Check dam in Karunakaracheri across Cooum Present study 0.35 

Check dam near Anaikattucherry across Cooum Present study 0.35 

Check dam near Mudichur across Adyar Present study 0.35 

Check dam near Madanapuram in Adyar Present study 0.35 

Check dam near Ankaputhur across Adyar Present study 0.35 

Check dam near Kamarajpuram in Thandalam across Adyar Present study 0.35 

Check dam in Puduvoyal across Arainyar Present study 0.35 

Modernisation of Poondi Krishnapuram TNCH-05-T0300 Present study 2.50 

Modernisation of Punnapaati Tank TNCH-05-T0303 Present study 2.80 

Modernisation of Vullur Hissa Present study 30.61 

Modernisation of Vengal Tank Present study 49.85 

Modernisation of Ayalthangal Tank TNCH-05-T0653 in Kaveripakkam 
block in Kosasthaliayar Basin 

Present study 2.15 

Modernisation of Kaveripakkam Tank TNCH-05-T0876 in Kaveripakkam 
block in Kosasthaliayar 

Present study 237.57 

Modernisation of Mahendravadi Tank in Nemili block in Kosasthalaiyar Present study 46.99 

Modernisation of Mudhur Hissa Tank in Arakonnam in Nandhiyar Present study 331.06 

Modernisation of Nagavedu Tank TNCH-05-T0626 in Nemili in 
Kosasthalaiyar 

Present study 252.00 

Modernisation of Pillaipakkam Tank in Sriperumbudur in Adyar Present study 39.48 

Modernisation of Sholinghur Tank TNCH-04-T0522 in Nandhiyar Present study 19.89 

Modernisation of Sriperumbudur Tank in Sriperumbudur in Adyar Present study 42.03 
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Structure Reference 
Cost 

(Crore) 

Modernisation of Manimangalam Tank TNCH-07-T0947 in Kundrathur in 
Adyar 

(CMWSSB, 2018) 91.36 

Modernisation of Ayanambakkam Tank TNCH-06-T0594 in Villivakkam in 
Cooum 

(CMWSSB, 2018) 123.49 

Modernisation of Perumpakkam Tank in St. Thomas Mount in Adyar (CMWSSB, 2018) 35.12 

Modernisation of Thaiyur Eri in Thirupporur in Kovalam (CMWSSB, 2018) 25.95 

Modernisation of Erumaiyur Tank in Kundarathur in Adyar (CMWSSB, 2018) 32.86 

Modernisation of Nallambakkam Tank / Quarry in Kattankolathur in Adyar (CMWSSB, 2018) 4.10 

Modernisation of Chitlapakkam Tank in St. Thomas Mount in Adyar (CMWSSB, 2018) 10.99 

Modernisation of Alamathi TNCH-05-T0339 in Kosasthalaiyar Present study 9.05 

Modernisation of Velanoor Big TankTNCH-05-T0409-f Present study 13.02 

Modernisation of Koilpathagai TNCH-05-T0438 Present study 92.83 

Modernisation of Pallavadu Thangal Tank TNCH-05-T0436 Present study 22.94 

Check dam near Kosavanpettai across Arainyar Present study 0.35 

Formation of new tank in Ramapuram in Nandhiyar Present study 13.79 

Modernisation of Thathamanji Lake TNCH-02-T0120 in Kattur Present study 19.89 

Modernisation of Chinnampedu Large Tank TNCH-02-T0163 Present study 71.64 

Modernisation of Mambakkam Tank TNCH-02-T0200 in Arainyar Present study 31.59 

Modernisation of Sengarai Hissa Tank TNCH-02-T0156 Present study 19.37 

Modernisation of Govindamedu Eri TNCH-07-T0709in Mappedu Present study 18.68 

Modernisation of Govindavadi Chitheri Tank TNCH-07-T0592 Present study 4.57 

Modernisation of Mannur Periya Eri TNCH-07-T0704 Present study 12.78 

Modernisation of Mannur Sadai Eri TNCH-07-T0701 Present study 8.06 

Modernisation of Mannivakkam Lake TNCH-07-T0975 Present study 10.47 

Modernisation of Adanur Tank TNCH-07-T0990 Present study 158.82 

Modernisation of Vembadu Eri TNCH-08-T1058 Present study 8.67 

Modernisation of tank near Erayamangalam Present study 9.85 

Total  2,126,30 

Agronomic measures 

Micro-irrigation schemes: 

Flood irrigation in the model was changed to drip and/or sprinkler irrigation to test the water 
savings. Expected water saving for sprinkler irrigation was 30-50% and 50-65% for drip 
irrigation (Interim Report). Having a smaller wetting fraction area (about 10%) and higher 
saving percentage, the drip irrigation is more efficient than sprinkler irrigation. 

Conveyance loss reduction: 

Currently 33.3% of irrigation water is in the model considered lost in the canals (IWS). 
Improved maintenance of canals and structures can reduce this loss by half. 

Crop pattern or crop selection: 

A change of current cropping pattern to a reasonable lower limit cropping demand, as 
applied in the System of Rice Intensification (SRI). SRI is an agro-ecological methodology 
to increase the productivity of rice and other crops by changing the management of plants, 
soil, water and nutrients (SRI by Cornell University, 2019). Water is managed by applying 
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a minimum of water during the vegetative growth period7. The irrigation demand can also 
be decreased by replacing the water intensive crops (paddy) to cholam, cumbu, ragi, maize, 
red gram, black gram, green gram, etc for certain periods. 

IWS suggests several agronomic measures in the Chennai Basin including SRI, mulching, 
short duration crops, SRI for other crops as SCI, and moisture conservation practices. IWS-
f, (2007) highlighted that the SRI for paddy through alternate wetting and drying practice 
improves water use efficiency by 40%. The Agricultural Department of Tamil Nadu is 
suggesting extending SRI for use in all paddy areas. The same effect (40% saving) can be 
considered for the next major crop sugarcane in the basin.  

Paddy among 17 basin crops have significant irrigation demand. Figure 9-6 shows the crop 
wise irrigation demand of Adyar1 Sub-basin (See Table 9-4 for legend description). 

 

 

Figure 9-6: Crop wise total irrigation demand in Adyar1 Sub-basin (See Table 9-4 for the legend descriptions). 

  

 
7 A 1-2 cm layer of water is introduced into the paddy, followed by letting the plot dry until cracks 

become visible, at which time another thin layer of water is introduced. During flowering a thin 
layer of water is maintained, followed by alternate wetting and drying in the grain filling period, 
before draining the paddy 2-3 weeks before harvest. The method is called ‘intermittent irrigation’ 
or ‘Alternative Wetting and Drying’ (AWD). 
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Table 9-4: Crops code for crops cultivated in Chennai Basin. 

Crop code in Figure 9-6 Crop Name 

F1 Coconut - Per 

F2 Paddy - Jan 

F3 Paddy - Aug 

F4 Paddy - sept 

F5 Cholam - Jan 

F6 Cumbu - Jan 

F7 Ragi - Feb 

F8 Blackgram - Jan 

F9 Chillies - Feb 

F10 Sugarcane - Jan 

F11 Greengram - Jan 

F12 Banana - Jan 

F13 Gingelly - Jan 

F14 Groundnut - Jan 

F15 Cotton - Feb 

F16 Vegetables-June 

F17 Vegetables-Feb 

 

Reuse of wastewater through ETPs 

The industrial units in Chennai District are divided into ten clusters (Figure 9-7).  

The industries are classified as petroleum oil and gas, steel, electronics, automobiles, dairy, 
leather and textiles. The effluent coming from these industries is discharged into public 
sewers, rivers and groundwater. Centralized effluent treatment plants (ETPs) are 
recommended for these clusters to treat the industrial effluents. These ETPs will collect and 
treat the effluent and some of the water can be recycled and reutilized by the industries.  

The detailed specifications to build, maintain and operate these ETPs require a separate 
study but a rough estimate of construction cost is given in Table 9-5. 

Table 9-5: Considered clusters, ETPs and estimated costs, see also Figure 4-2. 

Zone Capacity KLD INR 

1 9157 164.63 

2 1629 29.29 

3 1529 27.49 

4 9148 164.46 

5 140 2.52 

6 275 4.94 

7 2753 49.49 

8 5543 99.65 

9 2742 49.30 

10 1354 24.34 
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Figure 9-7: Ten industrial clusters in Chennai District and effluents generated from each cluster. 
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Non-structural measures 

Three non-structural measures covering the river basin are suggested: 

• Operational centre for IWRM; 

• Operational centre for FF&EWS; and 

• Measures to reduce irrigation water demand (includes both non-structural and structural 
measures). 

Operational centre for IWRM: 

An operational centre for IWRM is suggested to optimise the management of water 
resources in the river basin amongst others with the view of ensuring a sustainable water 
supply to Chennai City. It should be involved in the coordinated planning of water resources 
use, considering urban and rural water demands on timescales from days to seasons 
without compromising environmental flow. 

The operational centre for IWRM requires access to a monitoring system covering the river 
basin and to numerical model covering (but not limited to) rainfall-runoff, rivers, structures 
and command areas (as exemplifies in the water balance used in this study). 

The centre can be developed in phases as the monitoring system is expanded. 

The IWRM centre should also provide “Integrated Reservoir Management System (IRMS)” 
services. The basin has several key reservoirs, spreading from upstream to downstream, 
which has high variability in rainfall patterns. By managing these reservoirs in a systematic 
way, the high storage in the upstream reservoirs can be released down to the lower 
catchments/reservoirs for storage and supply in deficit periods. 

Operational centre for FF&EWS 

Flood forecasts are used for initiating emergency contingency plans, operation of structures 
and flood protection reservoirs and for the evacuation of threatened areas. Even when flood 
protection infrastructure is in place, flood forecasting is important to manage extreme events 
exceeding design events. 

An operational centre for FF&EWS requires a monitoring system covering the river basin 
and a numerical model including (but not limited to) rainfall-runoff, rivers and structures. It 
can, for example, be a model such as the one developed in this project for the flooding but 
can also be expanded both upstream into the river basin and sea wards to include cyclone 
storm surge warning. 

Flood forecasting and warning are low regret measure, as the costs are low compared to 
the benefits. These costs are often low when compared to structural measures such as the 
construction of reservoirs or embankments. In addition, the environmental impact of 
implementing flood forecasting and warning systems is considerably less than many other 
flood control measures. 

A centre is already under development in Chennai City. 
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9.4 Data related to water supply (meteorological data) 

Data basis 

Figure 9-8 and Figure 9-9 show the 40 rainfall and 3 weather gauge stations that have been 
used in the modelling of Chennai Basin.  

 

Figure 9-8: Locations of rain gauge stations. 

 

Figure 9-9: Locations of weather stations. 
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Estimations of reference ET values are based on three weather stations. 

Climate change 

Details on climate change and downscaling of the meteorological data can be found in 
Annex 3. 

9.5 Model system 

MIKE Hydro Basin (MHB) software has been used for the water balance modelling. MHB is 
a multipurpose, map-based decision support tool for integrated water resources analysis, 
planning and management of river basins.  

9.6 Model set-up, calibration and validation 

Model set-up 

The basin model is developed in MIKE Hydro Basin and include a rainfall-runoff module 
and a river module. The water balance models are used to simulate the transport of water 
through rivers, reservoirs and anicuts. Groundwater extraction, irrigation and other 
demands such as industrial, domestic, livestock, EFR are calculated and imposed. Figure 
9-10 gives overall approach of water balance modelling through MIKE Hydro Basin software. 

 

Figure 9-10: Water balance modelling. 

Table 9-6 presents the boundaries used in the MIKE Hydro Basin Model for this study. 
Details on these data sets are provided in the Volume II of the present report. 

  


