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Proposal to develop Regional and Local Drainage Master Plan for the Manali 
Industrial Area to mitigate flooding 

Balaji Narasimhan, B.S. Murty, and Ligy Philip 

Department of Civil Engineering, IIT Madras 

Background: 

Manali is a major industrial and economic hub of Chennai housing some of the largest industries in the 
region such as:  Chennai Petroleum Corporation Limited (CPCL), Madras Fertilizers Limited (MFL), Manali 
Petro Chemical Ltd (MPL), Tamil Nadu Petroproducts Limited (TPL), Sriram Fibres Ltd (SRF), Madras 
Rubber Factory (MRF), Kothari Petrochemicals Ltd, Balmer Lawrie & Co, Toshiba JSW Power Systems 
Private Limited and many more.  This area is also endowed with many water bodies, and macro drains 
such as Buckingham canal, Kosasthaliyar river and Redhills surplus course.  Despite the access to the 
waterbodies for effective flood drainage, the area is experiencing frequent flooding due to lack of a 
drainage master plan for the region, encroachments and bottle necks in the macro drains and 
inadequate storm water drainage system.   

The Manali Industrial Area got heavily flooded during the floods of 2015.  It got heavily flooded again 
during November 2021.  Frequent flooding brings this industrial hub to a grounding halt for several days 
leading to several hundreds of crores of loss to the economy.  Further, most of the industries in this 
region also handle hazardous chemicals; hence, any flooding in this region poses a significant risk of 
environmental exposure of the hazardous chemicals.  

In response to the flooding of 2021, Sri P. Premapriyan Secretary, Manali Industrial Association (MIA), VP 
- Operations, KPL requested IIT Madras to visit the flood affected areas and give a proposal for flood 
mitigation.  In response to this request and following a virtual meeting on Nov. 26, 2021, Profs. Balaji 
Narasimhan and B.S. Murty visited the flood affected areas of the Manali Industrial Estate on December 
4, 20221.  At the end of the site visit, a detailed presentation of the flooding problem was also made by 
the Dr. Palanivelu Rajmohan, Associate General Manager - Health, Safety & Environment (HSE), of 
Toshiba JSW Power Systems Pvt. Ltd. 
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Observations from the Site Visit: 

 

Photo 1:  Stormwater drain outfall from Kothari, MGR nagar, Periyar Nagar, & CPCL ETP plant, Balmer 
Lawrie leading up to B canal in the East near CPCL.  The drain is not completely connected to the B. 
Canal.  The temporary pipe culvert for construction purposes does not appear to be adequate 

  

Map 1:  New SWD layout observed in the area.  SWD outfall is disconnected from the B. Canal.  There 
are several obstructions for the outfall due to bridge construction and the CPCL pipelines 
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Photo2:  CPCL pipeline networks at the SWD outfall location.  The construction of new bridge has 
completely disconnected the drainage from this region.  Further, the Buckingham canal flow capacity is 
severely compromised due to the bridge construction 
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Map 2:  SWD outfall disconnected from the B. Canal.  B. Canal is severely obstructed 

  

20



 

Photo 3:  The Breach near TTRO plant for enabling discharge of flood waters 

 

Map 3:  Site of the breach to dispose the flood waters from Sathangadu lake through Kodungaiyur and 
ultimately into the B. Canal south of CPCL.   
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Photo 4:  Reduced width of the Redhills surplus channel at the highway bridge site on Manali High Road 
(North of MFL).  This may be one of the reasons for MFL getting flooded 

 

Map 4:  Site of the bridge at Manali High Road across the Flood carrier from Red Hills 
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Map 5:  Constricted bridge site and causeway with inadequate capacity may be the reason for flood 
jumping the channel and inundating SPL and JSW.   

The photos from the site visits and the maps from the satellite imagery are presented only for 
illustrating the variety of obstructions in the region. They are not meant to be comprehensive for 
effective flood removal.  We observed several such pressure points along the flood carrier as well as 
obstructions to the local drainage across the region.   

Any ad-hoc measures to address these flooding and water logging issue for each site locally without 
considering the regional issues could at best be only a band-aid measure.  Further, the flooding may 
unintentionally be transferred to some other site.  Hence, there is a need for a thorough investigation / 
study by considering the regional and local flooding / drainage issues together for developing a 
comprehensive and sustainable flood and storm water drainage master plan. 

Methodology to develop a Regional and Local Drainage Master Plan  

The flooding in a region could be due to two primary reasons: 

1. Flood discharge from reservoirs and lakes and the capacity of the flood carrier is overwhelmed 
due to encroachments, siltation, and obstructions thus jumping the course and inundating the 
near by areas (e.g. case of SPL, MFL and JSW).  This is called Fluvial flooding. 
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2. Lack of local storm drainage, storm drainage with inadequate capacity, obstructions to local 
drainage (e.g. case of Kothari, Balmer and Lawrie, and CPCL).  This is called Pluvial flooding.  

The regional drainage plan will look at flood carrier capacity needed along the different sections of the 
macro canals (Redhill surplus, B. Canal and Kosasthaliyar river to the North) and size / alignment for 
arterial storm water drains that would dispose off into these macro drains.  Further, the need for flood 
levees, width at bridge sites, tidal influences, and obstructions until Ennore creek would also be studied.     

The local drainage plan will look at the SWD feeder drain alignment and size for different localities (for 
the roads outside the industry premises) considering any future expansion and growth into account. 

The site level drainage plan within each industry premises is also important for outfall into the feeder 
SWD. But this is not within the scope of this proposal. 

For carrying out such a study, we need to adopt a watershed / catchment-based approach for design 
and sizing of the storm water drains.  Hence, a good digital elevation model (DEM) is needed for 
capturing the natural and man-made terrain features that may facilitate or obstruct the flow of water.  
The digital elevation models available from the open sources have a coarse spatial resolution (> 30m) 
and have poor vertical accuracy (greater than ± 2m). As the terrain in this region is very flat, it is 
important to capture the terrain features in this area (approx. 25 to 30 sq.km) with greater accuracy.  
The terrain data could be captured accurately with a photogrammetric drone survey merged with 
terrain-based LIDAR survey and RTK systems.  This survey will provide digital elevation model of the 
terrain at a spatial resolution of < 1m with a vertical accuracy of < 15cm at critical places to be used as a 
basis for the drainage master plan. 

In addition to the DEM, we may need to collect soil samples and conduct infiltration tests to assess the 
drainage characteristics of the soil.  The cross-section survey of the flood carried canal, B. Canal, and the 
kosasthaliyar river would have to be carried out to design levees or to suggest widening at the bridge 
sites.  The master plan will study design rainfall of 2yr, 5yr, 10yr, 25yr, 50yr and 100yr return periods so 
that ultimately the design could for an acceptable risk level.  The macro canals should typically have a 
drainage capacity to carry a flood from 25yr rainfall event, whereas the SWDs would typically be 
designed for 2 yr return period events.  However, considering the importance of this industrial hub, we 
may need to ensure that the macro canals and flood carries are able to safely carry 50 year flood events, 
whereas the SWDs are able to safely carry and dispose of 5 yr or 10 yr return period events. 

The alignment, hydrologic and the hydraulic sizing of the SWDs, improvements needed at the macro 
canal would be designed using hydrologic / hydraulic and stormwater drainage models.  

Another important aspect regarding stormwater runoff from the Industrial area is that it is highly prone 
to non-point source pollution loads of Chemicals and oil spills with potential to contaminate the 
receiving water bodies and polluting the fragile Ennore Creek ecosystem.  Ideally on-site and instream 
pollution abatement & treatment measures should also be a part of such a stormwater and flood 
drainage master plan demonstrating Environmental stewardship of the industries.  However, at the 
moment this aspect is not included in this master plan proposal.  If there is interest from the Manali 
Industrial Association, we can develop this component and include it in the proposal along with 
appropriate budget provisions. 
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Budget 

Item 
Budget (INR in 
Lakhs) 

Drone Survey 15.00 
Terrestrial LIDAR Survey 15.00 
RTK survey, Bathymetry, Cross section 15.00 
Soil Survey for infiltration properties 4.50 
Data Procurement from other agencies 5.00 
Man Power: Modeler (2 no. for 6 months) 7.20 
Man Power: Field Staff (2 no. for 6 months) 3.60 
Professional consultancy charges for IIT Madras 
faculty 10.00 
Contingencies (5%) 3.77 
Sub-total 79.07 
Institutional Overheads (20%) 15.81 
Total 94.88 
GST (18%) 17.08 
Grant Total (including GST) 111.96 
 

The budget for undertaking this study by IIT Madras is INR 112 Lakhs for a project duration of 6 months. 

Project Duration (6 months): 

Project Inception & Mobilization: 1 month 

Drone and Field Survey: 1 month 

Hydrologic and Hydraulic Modelling: 2 months 

Preliminary Drainage plan: by 4th month 

Final Flood and Drainage master plan: by 6th month  

 

Alternatively, you may take-up the study with some other consulting agency and IIT Madras can 
handhold the design process and vetting of the final design and master plan.  The consolidated 
professional charges for hand-holding the design process and vetting would be INR 25 lakhs. 
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20.12.2023 

Field Observation Report 

The environmental team from The Energy and Resources Institute (TERI), New 
Delhi have visited Ennor oil contaminated site on 20.12.2023 to assess the 
status of area and restoration process of oil spill area. 

TERI Team Members: 

Dr. Veeranna Channashettar 

Dr. K.Nanthakumar 
 

The team observed the following  

1. The team visited Ennore creek and conducted survey by boat from the 
mouth of creek to mangrove area. It was observed that between the mouth 
of the creek up to Ennore road bridge there is no oily film or visible oil 
contamination was noticed.  

2. AT the junction of Buckingham canal and Kosasthalaiyar river to 
Ennore railway bridge the physical observation showed some traces of oily 
sheen. However, the major cleaning has been achieved and residual cleaning 
in mangrove area is in progress.  

3. The TERI team did not observe any abnormal conditions at site like 
dead fish or oil layers or any loss of flora and fauna. However, the team 
observed odour which could be of sewage wastewater.  

4. The oil contaminated water collected using skimmers have been 
collected in barrels and shifted to CPCL Refinery and stored in designated 
area. Also, the solid waste is also collected in plastic bags and shifted to 
refinery. 

5. The team observed that the oil spread controlling booms have been 
placed effectively to control the spread of shine from containment zone to 
sea area. 

6. The TERI team recommended that CPCL undertake the sampling and 
analysis of water, sediment and biological organisms after completion of 
cleanup process to know the efficiency of restoration. 

7. TERI informed that they shall undertake further assessment, sampling 
and analysis study at Ennore site within a couple of days know the actual 
conditions after the completion of clean-up activities.  
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