
Techno Economic Feasibility  Report - Draft   Ju ly 2016 
    

 
 
 
 
 
 
 
 

 
 
 
TECHNO ECONOMIC FEASIBILITY REPORT FOR DEVELOPMENT OF 
PORT AT SIRKAZHI  

YadavS
Stamp



Techno-Economic Feasibility Report for
Development of Port at Sirkazhi

Prepared for

Ministry of Shipping / Indian Ports Association
Transport Bhawan,
Sansad Marg,
New Delhi,110001
www.shipping.nic.in

1st Floor, South Tower, NBCC Place
B. P Marg, Lodi Road
New Delhi - 110 003
www.ipa.nic.in

Prepared by

AECOM India Private Limited,
9th Floor, Infinity Tower C, DLF Cyber City,
DLF Phase II, Gurgaon, Haryana,
India, Pin 122002.
Telephone: +91 124 4830100,
Fax: +91 124 4830108
www.aecom.com

August 2016

© AECOM India Private Limited 2016

This document has been prepared by AECOM India Private Limited for the sole use of our client (the “Client”) and in accordance
with generally accepted consultancy principles, the budget for fees and the terms of reference agreed between AECOM India
Private Limited and the Client. Any information provided by third parties and referred to herein has not been checked or verified
by AECOM India Private Limited, unless otherwise expressly stated in the document. No third party may rely upon this document
without the prior and express written agreement of AECOM India Private Limited.

All rights reserved.  No section or element of this document may be removed from this document, reproduced, electronically
stored or transmitted in any form without the written permission of AECOM India Private Limited.



Techno-Economic Feasibility Report

Quality Information

Client:  Ministry of Shipping / Indian Ports Association Contract No. (if any): NA

Project Title:  Development of Port at Sirkazhi Project No.: DELD15005

Document No: DELD15005-REP-10-0000-CP-1017

SharePoint Ref:

Controlled Copy No:

Document Title: Techno-Economic Feasibility Report for Development of Port at Sirkazhi

Covering Letter/ Transmittal Ref. No: Date of Issue: 25 August 2016

Revision, Review and Approval Records

B.
Development of Port at Sirkazhi

- Final

SJ

23-08-2016

ASM

24-08-2016

Sanjeev Gupta

25-08-2016

A.
Development of Port at Sirkazhi

- Draft

SJ

13-07-2016

ASM

14-07-2016

Sanjeev Gupta

16-07-2016

Revision Description
Prepared by/

date
Reviewed by/ date

Approved by/

date

Document Revision Register

Issue

no.

Date of

issue
Section Revision Details

Revision By

Name & Position

1. 25.08.2016 Comments on Draft Report Shashank Yadav
Engineer II



Development of Port at Sirkazhi i
Techno-Economic Feasibility Report

Table of Contents 
EXECUTIVE SUMMARY ......................................................................................................................................A

INTRODUCTION .................................................................................................................................. 1-11.0

BACKGROUND ..................................................................................................................................... 1-11.1
SCOPE OF WORK ................................................................................................................................. 1-21.2
NEED FOR ANOTHER MAJOR PORT IN TAMIL NADU ...................................................................................... 1-21.3
PRESENT SUBMISSION ........................................................................................................................... 1-31.4

SITE SELECTION .................................................................................................................................. 2-12.0

PRESENT STATUS OF PORTS OF TAMIL NADU ............................................................................................... 2-12.1
SELECTION OF PORT SITE ....................................................................................................................... 2-42.2

SITE CONDITIONS ............................................................................................................................... 3-13.0

LOCATION OF PROJECT SITE .................................................................................................................... 3-13.1
METEOROLOGICAL DATA ....................................................................................................................... 3-23.2

Climate .................................................................................................................................... 3-23.2.1
Rainfall .................................................................................................................................... 3-23.2.2
Relative Humidity .................................................................................................................... 3-23.2.3
Temperature............................................................................................................................ 3-33.2.4
Visibility ................................................................................................................................... 3-33.2.5

OCEANOGRAPHIC DATA ......................................................................................................................... 3-33.3
Bathymetry.............................................................................................................................. 3-33.3.1
Tides ........................................................................................................................................ 3-33.3.2
Currents................................................................................................................................... 3-33.3.3
Wind ....................................................................................................................................... 3-33.3.4
Cyclones .................................................................................................................................. 3-43.3.5
Wave ....................................................................................................................................... 3-63.3.6
Nearshore Wave Transformation ............................................................................................. 3-63.3.7
Littoral Drift ............................................................................................................................. 3-73.3.8

SITE SEISMICITY ................................................................................................................................... 3-83.4
GEOTECHNICAL DATA ........................................................................................................................... 3-83.5
TOPOGRAPHY ..................................................................................................................................... 3-93.6
CONNECTIVITY OF PORT SITE ................................................................................................................ 3-103.7

Existing Rail Connectivity ....................................................................................................... 3-103.7.1
Existing Road Connectivity ..................................................................................................... 3-113.7.2

WATER SUPPLY ................................................................................................................................. 3-133.8
POWER SUPPLY ................................................................................................................................. 3-143.9

TRAFFIC PROJECTIONS FOR SIRKAZHI PORT ........................................................................................ 4-14.0

GENERAL ........................................................................................................................................... 4-14.1
MAJOR COMMODITIES AND THEIR PROJECTIONS .......................................................................................... 4-14.2

Coal ......................................................................................................................................... 4-14.2.1
Containers ............................................................................................................................... 4-24.2.2
POL.......................................................................................................................................... 4-34.2.3
Other Cargo ............................................................................................................................. 4-34.2.4



Development of Port at Sirkazhi ii
Techno-Economic Feasibility Report

CARGO CONSIDERED FOR PROPOSED PORT AT SIRKAZHI ................................................................................ 4-44.3

DESIGN SHIP SIZES .............................................................................................................................. 5-15.0

GENERAL ........................................................................................................................................... 5-15.1
DRY BULK SHIPS .................................................................................................................................. 5-15.2
CONTAINERS ....................................................................................................................................... 5-25.3
POL ................................................................................................................................................. 5-25.4
BREAK BULK SHIPS ............................................................................................................................... 5-25.5
DESIGN SHIP SIZES ............................................................................................................................... 5-35.6

PORT FACILITY REQUIREMENTS .......................................................................................................... 6-16.0

GENERAL ........................................................................................................................................... 6-16.1
BERTH REQUIREMENTS.......................................................................................................................... 6-16.2

General ................................................................................................................................... 6-16.2.1
Cargo Handling Systems .......................................................................................................... 6-16.2.2
Operational Time ..................................................................................................................... 6-26.2.3
Time Required for Peripheral Activities ..................................................................................... 6-26.2.4
Allowable Levels of Berth Occupancy........................................................................................ 6-26.2.5
Berths Requirements for the Master Plan ................................................................................. 6-36.2.6
Port Crafts Berth ...................................................................................................................... 6-36.2.7
Length of the Berths ................................................................................................................ 6-36.2.8

STORAGE REQUIREMENTS ...................................................................................................................... 6-46.3
BUILDINGS ......................................................................................................................................... 6-46.4

Terminal Administration Building ............................................................................................. 6-46.4.1
Signal Station .......................................................................................................................... 6-56.4.2
Customs Office......................................................................................................................... 6-56.4.3
Gate Complex .......................................................................................................................... 6-56.4.4
Substations .............................................................................................................................. 6-56.4.5
Worker’s Amenities Building .................................................................................................... 6-56.4.6
Maintenance Workshops ......................................................................................................... 6-56.4.7
Other Miscellaneous Buildings ................................................................................................. 6-56.4.8

RECEIPT AND EVACUATION OF CARGO ....................................................................................................... 6-66.5
General ................................................................................................................................... 6-66.5.1
Port Access Road ..................................................................................................................... 6-66.5.2
Rail Connectivity ...................................................................................................................... 6-66.5.3

WATER REQUIREMENTS ........................................................................................................................ 6-66.6
POWER REQUIREMENTS ........................................................................................................................ 6-76.7
LAND AREA REQUIREMENT FOR PORT AT SIRKAZHI ....................................................................................... 6-76.8

PREPARATION OF PORT LAYOUT ........................................................................................................ 7-17.0

LAYOUT DEVELOPMENT ......................................................................................................................... 7-17.1
BRIEF DESCRIPTIONS OF KEY CONSIDERATIONS ............................................................................................ 7-17.2

Potential Traffic ....................................................................................................................... 7-17.2.1
Techno-Economic Requirements............................................................................................... 7-27.2.2
Land Availability ...................................................................................................................... 7-37.2.3
Environmental Issues ............................................................................................................... 7-47.2.4

PLANNING CRITERIA ............................................................................................................................. 7-57.3



Development of Port at Sirkazhi iii
Techno-Economic Feasibility Report

Limiting Wave Conditions for Port Operations .......................................................................... 7-57.3.1
Breakwaters ............................................................................................................................ 7-67.3.2
Navigational Channel Dimensions ............................................................................................ 7-67.3.3
Elevations of Backup Area and Berths ...................................................................................... 7-97.3.4

ALTERNATIVE MARINE LAYOUTS ............................................................................................................ 7-107.4
EVALUATION OF THE ALTERNATIVE PORT LAYOUTS ..................................................................................... 7-107.5

Cost Aspects .......................................................................................................................... 7-107.5.1
Fast Track Implementation of Phase 1 .................................................................................... 7-117.5.2
Available Land for Phased Development ................................................................................. 7-117.5.3
Expansion Potential ............................................................................................................... 7-117.5.4

MULTI CRITERIA ANALYSIS OF ALTERNATIVE PORT LAYOUTS ......................................................................... 7-127.6
PROPOSED PORT MASTER PLAN LAYOUT ................................................................................................. 7-137.7
RECOMMENDED PHASE 1 LAYOUT ......................................................................................................... 7-137.8
PHASING OF THE PORT DEVELOPMENT .................................................................................................... 7-147.9

ENGINEERING DETAILS ....................................................................................................................... 8-18.0

MATHEMATICAL MODEL STUDIES ON MARINE LAYOUT ................................................................................. 8-18.1
Model Inputs ........................................................................................................................... 8-18.1.1
Model Results .......................................................................................................................... 8-38.1.2
Outcome of Model Studies ....................................................................................................... 8-78.1.3

ONSHORE FACILITIES............................................................................................................................. 8-88.2
BREAKWATER...................................................................................................................................... 8-88.3

Basic Data for Design of Breakwater ........................................................................................ 8-88.3.1
Breakwater Cross Sections ..................................................................................................... 8-108.3.2
Geotechnical Assessment of Breakwaters ............................................................................... 8-118.3.3
Rock Quarrying and Transportation ....................................................................................... 8-118.3.4

BERTHING FACILITIES .......................................................................................................................... 8-148.4
Location and Orientation ....................................................................................................... 8-148.4.1
Deck Elevation ....................................................................................................................... 8-148.4.2
Design Criteria ....................................................................................................................... 8-148.4.3
Proposed Structural Arrangement of Berths ........................................................................... 8-168.4.4

DREDGING AND DISPOSAL .................................................................................................................... 8-178.5
Capital Dredging .................................................................................................................... 8-178.5.1
Maintenance Dredging .......................................................................................................... 8-178.5.2

SITE GRADING ................................................................................................................................... 8-178.6
MATERIAL HANDLING SYSTEM .............................................................................................................. 8-188.7

Coal Handling System ............................................................................................................ 8-188.7.1
Container Handling System .................................................................................................... 8-228.7.2

ROAD CONNECTIVITY .......................................................................................................................... 8-268.8
External Road Connectivity .................................................................................................... 8-268.8.1
Internal Roads ....................................................................................................................... 8-268.8.2

RAIL CONNECTIVITY ............................................................................................................................ 8-278.9
External Rail Connectivity ....................................................................................................... 8-278.9.1
Internal Rail Links .................................................................................................................. 8-278.9.2

PORT INFRASTRUCTURE ....................................................................................................................... 8-288.10
Electrical Distribution System ................................................................................................. 8-288.10.1
Communication System.......................................................................................................... 8-308.10.2



Development of Port at Sirkazhi iv
Techno-Economic Feasibility Report

Computerized Information System ......................................................................................... 8-308.10.3
Water Supply ......................................................................................................................... 8-318.10.4
Drainage and Sewerage System ............................................................................................. 8-328.10.5
Floating Crafts for Marine Operations .................................................................................... 8-328.10.6
Navigational Aids................................................................................................................... 8-338.10.7
Security System Complying with ISPS ...................................................................................... 8-348.10.8
Firefighting System ................................................................................................................ 8-358.10.9

Pollution Control ................................................................................................................ 8-368.10.10

ENVIRONMENTAL SETTINGS AND IMPACT EVALUATION .................................................................... 9-19.0

INTRODUCTION ................................................................................................................................... 9-19.1
SITE SETTING ...................................................................................................................................... 9-19.2
ENVIRONMENTAL POLICY AND LEGISLATION................................................................................................ 9-39.3
ANTICIPATED ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES ............................................................. 9-59.4
IMPACTS DURING CONSTRUCTION PHASE ................................................................................................... 9-79.5

Impacts on Land and Soil ......................................................................................................... 9-79.5.1
Impacts on Water Quality ........................................................................................................ 9-79.5.2
Impact of Air Quality ................................................................................................................ 9-99.5.3
Impacts on Noise Quality ......................................................................................................... 9-99.5.4
Impacts on Ecology ................................................................................................................ 9-109.5.5
Impact on Social Conditions ................................................................................................... 9-119.5.6

IMPACTS DURING OPERATION PHASE ...................................................................................................... 9-119.6
Impact on Land and Shoreline ................................................................................................ 9-119.6.1
Impact on Water Quality ........................................................................................................ 9-119.6.2
Impact on Air Quality ............................................................................................................. 9-129.6.3
Impact on Noise Quality ......................................................................................................... 9-139.6.4
Impact on Ecology ................................................................................................................. 9-139.6.5
Impact on Socio-Economic Conditions .................................................................................... 9-149.6.6

ENVIRONMENTAL MONITORING PLAN ..................................................................................................... 9-159.7
ENVIRONMENTAL MANAGEMENT COST ................................................................................................... 9-159.8

COST ESTIMATES AND IMPLEMENTATION SCHEDULE....................................................................... 10-110.0

CAPITAL COST ESTIMATES .................................................................................................................... 10-110.1
General ................................................................................................................................. 10-110.1.1
Capital Cost Estimates for Phased Development ..................................................................... 10-210.1.2

OPERATION AND MAINTENANCE COSTS ................................................................................................... 10-310.2
General ................................................................................................................................. 10-310.2.1
Repair and Maintenance Costs ............................................................................................... 10-310.2.2
Manpower Costs .................................................................................................................... 10-310.2.3
Operation Costs ..................................................................................................................... 10-310.2.4
Annual Operation and Maintenance Costs ............................................................................. 10-410.2.5

IMPLEMENTATION SCHEDULE FOR PHASE 1 PORT DEVELOPMENT................................................................... 10-410.3
General ................................................................................................................................. 10-410.3.1
Construction of Breakwaters .................................................................................................. 10-410.3.2
Dredging and Reclamation ..................................................................................................... 10-510.3.3
Berths .................................................................................................................................... 10-510.3.4
Equipment and Onshore Development ................................................................................... 10-510.3.5



Development of Port at Sirkazhi v
Techno-Economic Feasibility Report

Implementation Schedule....................................................................................................... 10-510.3.6

FINANCIAL ANALYSIS FOR ALTERNATIVE MEANS OF PROJECT DEVELOPMENT ................................. 11-111.0

ASSUMPTIONS FOR FINANCIAL ASSESSMENT ............................................................................................. 11-111.1
OPTION 1 – BY PROJECT PROPONENTS ................................................................................................... 11-111.2
OPTION 2 – FULL FLEDGED CONCESSION TO PRIVATE OPERATOR ................................................................... 11-111.3
OPTION 3 – LANDLORD MODEL ............................................................................................................ 11-211.4
CONCLUSIONS AND RECOMMENDATIONS ................................................................................................. 11-411.5

WAY FORWARD ................................................................................................................................ 12-112.0



Development of Port at Sirkazhi vi
Techno-Economic Feasibility Report

List of Figures

Figure 1.1 Aim of Sagarmala Development .............................................................................. 1-1

Figure 1.2 Governing Principles of Our Approach ..................................................................... 1-2

Figure 2.1 Various Ports in Tamil Nadu .................................................................................... 2-1

Figure 2.2 Relative Locations of Sirkazhi, Parangipettai & Mettur ............................................. 2-3

Figure 2.3 Tentative Location Identified for NLC Power Plant ................................................... 2-4

Figure 2.4 Proposed Port Location ........................................................................................... 2-5

Figure 2.5 Coastal Stability at the Location of Proposed Port.................................................... 2-5

Figure 3.1 Location of Project Site............................................................................................ 3-1

Figure 3.2 Area Available for Port Facilities .............................................................................. 3-2

Figure 3.3 Wind Rose Diagram ................................................................................................ 3-4

Figure 3.4 Annual Offshore Wave Rose Diagram ..................................................................... 3-6

Figure 3.5 Nearshore Wave Rose Diagram .............................................................................. 3-7

Figure 3.6 Seismic Zoning Map of India as per IS-1893 Part 1 – 2002 ...................................... 3-8

Figure 3.7 Topographic Details of the Proposed Sirkazhi Port Area .......................................... 3-9

Figure 3.8 Sirkazhi Railway Station at Present ....................................................................... 3-10

Figure 3.9 Existing Rail Connectivity ...................................................................................... 3-10

Figure 3.10 Existing Road Connectivity wrt Proposed Port ....................................................... 3-11

Figure 3.11 Road from Sirkazhi to Thirumullaivasal .................................................................. 3-12

Figure 3.12 Existing Water Supply Station ............................................................................... 3-13

Figure 3.13 Electrical Substation at Edamanal ......................................................................... 3-14

Figure 4.1 Location of Power Plants Close to Sirkazhi Port ...................................................... 4-2

Figure 7.1 Land Area Demarcation of Proposed Neyveli Thermal Power Plant and Port ........... 7-4

Figure 8.1 Bathymetry Used for the BW ................................................................................... 8-1

Figure 8.2 Sponge Layers (in Green) along the Non-Reflecting Boundaries.............................. 8-2

Figure 8.3 Porosity Layers (in Red) along the Port Structures ................................................... 8-2

Figure 8.4 Wave Diffraction Patterns after Breakwater from NNE (Left) and NE (Right) ............ 8-3

Figure 8.5 Wave Diffraction Pattern after Breakwater from SE (Left) and SSE (Right)............... 8-3

Figure 8.6 Wave Diffraction Pattern after Breakwater from E .................................................... 8-4

Figure 8.7 Wave Tranquililty Assessment for Waves from NNE Direction ................................. 8-4

Figure 8.8 Wave Tranquililty Assessment for Waves from NE Direction .................................... 8-5

Figure 8.9 Wave Tranquililty Assessment for Waves from E Direction ...................................... 8-5

Figure 8.10 Wave Tranquililty Assessment for Waves from SE Direction .................................... 8-6

Figure 8.11 Wave Tranquililty Assessment for Waves from SSE Direction .................................. 8-6

Figure 8.12 Location of Quarry Sites ........................................................................................ 8-12

Figure 8.13 Quarries at Villipuram ............................................................................................ 8-13

Figure 8.14 Typical Gantry Type Ship Unloader ....................................................................... 8-19

Figure 8.15 Typical Stacker cum Reclaimer ............................................................................. 8-20

Figure 8.16 Typical Rapid Loading System .............................................................................. 8-21

Figure 8.17 Mobile Harbour Crane with Spreader Arrangement ................................................ 8-22

Figure 8.18 Typical E-RTG for Yard Operation ......................................................................... 8-23

Figure 8.19 Typical Details of Electric Buss Bar Arrangement for E-RTG.................................. 8-24

Figure 8.20 Typical Details of Reefer Stacks ............................................................................ 8-24

Figure 8.21 Snapshot of Typical Reach Stacker Handling ........................................................ 8-25



Development of Port at Sirkazhi vii
Techno-Economic Feasibility Report

Figure 8.22 Typical ITV for Handling Containers ...................................................................... 8-25

Figure 8.23 Connectivity between Sirkazhi and the Port location .............................................. 8-26

Figure 8.24 Proposed Rail Connectivity.................................................................................... 8-27

Figure 9.1 Location of the Proposed Site .................................................................................. 9-2

Figure 12.1 Process for the Greenfield Port Development ........................................................ 12-2



Development of Port at Sirkazhi viii
Techno-Economic Feasibility Report

List of Drawings

Drawing No. Drawing Title

DELD15005 - DRG - 10 - 0000 - CP - SRK1001 Alternative Layout 1 Master Plan

DELD15005 - DRG - 10 - 0000 - CP - SRK1002 Alternative Layout 1 Phase 1

DELD15005 - DRG - 10 - 0000 - CP - SRK1003 Alternative Layout 2 Master Plan

DELD15005 - DRG - 10 - 0000 - CP - SRK1004 Alternative Layout 2 Phase 1

DELD15005 - DRG - 10 - 0000 - CP - SRK1005 Alternative Layout 2 Phase 1A

DELD15005 - DRG - 10 - 0000 - CP - SRK1006 Recommended Layout Master Plan

DELD15005 - DRG - 10 - 0000 - CP - SRK1007 Recommended Phase 1 Development

DELD15005 - DRG - 10 - 0000 - CP - SRK1008 Typical Cross section of Breakwater

DELD15005 - DRG - 10 - 0000 - CP - SRK1009 Typical Cross section of Bulk Berth

DELD15005 - DRG - 10 - 0000 - CP - SRK1010 Typical Cross Section of Coal Stackyard

DELD15005 - DRG - 10 - 0000 - CP - SRK1011 Layout of  Navigational Aids



Development of Port at Sirkazhi ix
Techno-Economic Feasibility Report

List of Tables

Table 3.1 Non-Cyclonic Extreme Wind Speeds (m/s) .................................................................. 3-4

Table 3.2 List of Severe Cyclones Hitting the Site Shoreline ....................................................... 3-5

Table 3.3 Surge Levels Based on Extreme Cyclonic Storms (m) wrt CD ..................................... 3-5

Table 3.4 Wave Characteristics for Return Periods wrt CD ......................................................... 3-6

Table 4.1 Traffic Projection of Sirkazhi Port ................................................................................ 4-3

Table 4.2 Other  Cargo Split - Traffic Projection of Sirkazhi Port ................................................. 4-4

Table 4.3 Projected Cargo for Port at Sirkazhi ............................................................................ 4-4

Table 5.1 Dimensions of the Smallest and Largest Ship ............................................................. 5-2

Table 5.2 Parameters of Ship Sizes............................................................................................ 5-3

Table 6.1 Berths Estimates for Port at Sirkazhi ........................................................................... 6-3

Table 6.2 Total Berth Length ...................................................................................................... 6-3

Table 6.3 Cargo Evacuation Pattern from Proposed Port at Sirkazhi ........................................... 6-6

Table 6.4 Land Area Requirement for Port at Sirkazhi ................................................................ 6-7

Table 7.1 Limiting Wave Heights for Cargo Handling .................................................................. 7-5

Table 7.2 Assessment of Channel Width .................................................................................... 7-7

Table 7.3 Particulars of Navigational Channel for Design Ships .................................................. 7-9

Table 7.4 Dredged Levels at Port for the Design Ships ............................................................... 7-9

Table 7.5 Cost Differential (Rs. in Crores) of Key Items for Alternative Layouts ......................... 7-11

Table 7.6 Estimated Rock Quantity and Construction Time of Breakwater ................................ 7-11

Table 7.7 Multi-Criteria Analysis of Alternative Layouts ............................................................. 7-12

Table 7.8 Phasewise Port Development over Master Plan Horizon ........................................... 7-14

Table 8.1 Wave Disturbance Coefficients ................................................................................... 8-7

Table 8.2 Percentage of Wave Occurrence and Exceedance...................................................... 8-7

Table 8.3 KD Values for Accropodes ......................................................................................... 8-10

Table 8.4 Details of Berthing Energy, Fender and Berthing Force Applied at Berths.................. 8-15

Table 8.5 Illumination Level ...................................................................................................... 8-29

Table 8.6 Estimated Water Demand for Port at Sirkazhi ........................................................... 8-31

Table 8.7 Harbour Craft Requirements ..................................................................................... 8-33

Table 9.1 Summary of Relevant Environmental Legislations ....................................................... 9-3

Table 9.2 Potential Environmental Impacts ................................................................................. 9-5

Table 9.3 Environmental Monitoring Plan ................................................................................. 9-15

Table 10.1 Block Capital Cost Estimates (INR in Crores) ............................................................ 10-2

Table 10.2 Annual Operation and Maintenance Costs (INR in Crores) ........................................ 10-4

Table 10.3 Implementation Schedule.......................................................................................... 10-6

Table 11.1 Estimated Cost Split ................................................................................................. 11-3



Development of Port at Sirkazhi a
Techno-Economic Feasibility Report

EXECUTIVE SUMMARY

Introduction

To make best use of economies of scale, increased global trade and to achieve efýcient management

of supply chain, larger sized ships are being built (cape size vessels for moving bulk cargoes) to ply on

international routes and as well as coastal.  This beneýts the cargo owners with  lower freight costs

which eventually lead to low cost of ýnal product for the end user. With this in mind,  it is envisaged by

Ministry of Shipping that all major ports in India shall have infrastructure and equipment capable of

handling such large ships that will be at par with their global peer group.

Port at Sirkazhi

Based on judicial directive, Chennai Port has been restrained from handling dirty cargo like coal and

iron ore which have been shifted to Kamarajar Port (Ennore).  The next coal handling port in Tamil

Nadu is Karaikal in the Union Territory of Pondicherry at a distance of 280 km (156 nautical miles).

Therefore, the concept of satellite port for Chennai Port has emerged, which aims at providing a

Greenýeld port along the Tamilnadu coast that serve the requirements of secondary hinterland of

ChPT and also overcoming constraints of handling dirty cargo adjacent to the city. The development of

satellite port in Sirkazhi would be a catalyst in aiding for speeding development of the region by

providing the employment opportunities, industrialisation, cheaper end products to user etc.,

Based on the Origin–Destination studies carried out under Sagarmala assignment, it has been

assessed that there is a good potential of about 58 MTPA of traffic for coastal movement of thermal

coal from Sirkazhi to power plants located in the North & South Tamilnadu e.g. SRM, IL&FS, NLC,

Sindhya & TANGEDCO etc. These industries can be better served by setting up a port close to

proximity of the power Plants.  In addition to diversion of traffic, Sirkazhi port can also build upon the

industrial growth of Tamilnadu, which is considered one of India’s most industrialised states,

comprising large public sector industrial undertakings as well as privately-owned industries e.g. steel,

sugar and textiles. The state has also evolved as the base for some of the largest public sector

industries in India.

It is assessed that the proposed port shall cater to the total traffic volumes of 18 MTPA in Phase I and

increasing upto 58 MTPA in Master Plan phase (year 2035).

Port Development Plan

It is proposed that the port facilities shall be developed in a

phased manner commensurate with traffic growth. Considering

that the coal would be the primary commodity for the port, it is

proposed that the port facilities will be able to handle capsize

vessels upto 200,000 DWT. As the proposed port has to

compete with the adjacent port at Karaikal which can currently

handle mini-cape size ships of 120,000 DWT (draft 16.5 m), it

would be important that the proposed port at Sirkhazi be

planned to handle cape size ships at initial stage of

development itself.
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Under Phase 1 development of the port it is proposed to provide 2 coal berths. In view of the cost

economics and minimal impact on shoreline it is proposed to provide only one offshore breakwater

initially to provide the required tranquillity. The estimated capital dredging for phase 1 development is

about 17.2 Mcum. It is proposed that the coal for NLC power plant shall be directly taken to their power

plant. For coal of other power plants stackyard has been proposed in the port boundary from where it

shall be loaded into rail wagons through in- motion wagon loading system.   Fully mechanised bulk

import system shall be provided at the port with 2 × 2400 TPH capacity Grab Unloaders and 4,800

TPH conveyor system at each of the two coal berths.

Additional berths, equipment, other infrastructure and additional breakwater shall be added in staged

manner till the ultimate stage development.

The estimated capital cost of Phase 1 port development is INR 2,446 crores. Additional INR 423

Crores would be needed for the rail/road connectivity to the port and land acquisition. Phase 1 of port

development would have an implementation time of about 34 months.

It has to be noted that when the port is commissioned, it can readily capture 7 MTPA of thermal coal

for TNEB Mettur Power Plant and 4 MTPA of imported coal for IL&FS Parangipettai Power Plant.  If

NLC power plant is commissioned by that time, an additional 6 MTPA of imported coal will have to be

handled.

Assessment and Recommendations

The viability analysis for the project has been carried out considering three alternative models for port

development i.e. development by project proponents, by full-fledged concession to private operators

and landlord model.

In the project proponent model the project shall be executed by a Special Purpose Vehicle (SPV),

which may include ChPT and other government entities. SPV shall arrange funds, manage and

operate the port. The IRR for project proponent model works out to 12.5%.

In the second model in which the entire project is given to private developer and costs towards

external rail/road connectivity, land acquisition for connectivity and port facilities shall be taken up by

the government entities. In this case IRR for the private entity works out to 14.5% considering the

private entity does not share the revenue with the government.

In the third model, SPV shall be responsible for providing the entire basic infrastructure for the port

including the external connectivity and land acquisition to the port. The cargo handling terminals and

associated facilities shall be developed by PPP operator, who shall be responsible for terminal

operations & maintenance and also sharing the revenue with the SPV. Limiting the project IRR to 15%

for the PPP operator, he can share about 50% of the revenue with the SPV with an overall IRR of 11.5

% for SPV.  The estimated IRR for SPV can further improve if SPV can manage debt from the

international funding agencies. Further if the external rail and road connectivity to the port could be

undertaken by NHAI, Railways and IPRCL, the burden on SPV shall reduce.

From these thorough analyses of the development of port at Sirkazhi, it can be concluded that the port

has a great potential and can be developed under Landlord model.
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 INTRODUCTION1.0

Background1.1

The Sagarmala initiative is one of the most important strategic imperatives to realize India’s economic

aspirations. The overall objective of the project is to evolve a model of port-led development, whereby

Indian ports become a major contributor to the country’s GDP.

As  shown  in Figure 1.1, the Sagarmala project envisages transforming existing ports into modern

world-class ports, and developing new top notch ports based on the requirement. It also aspires to

efficiently integrate ports with industrial clusters, the hinterland and the evacuation systems, through

road, rail, inland and coastal waterways. This would enable ports to drive economic activity in coastal

areas. Further, Sagarmala aims to develop coastal and inland shipping as a major mode of transport

for the carriage of goods along the coastal and riverine economic centres.

As an outcome, it would offer efficient and seamless evacuation of cargo for both the EXIM and

domestic sectors, thereby reducing logistics costs with ports becoming a larger economy.

Figure 1.1 Aim of Sagarmala Development

In order to meet the objectives, Indian Port Association (IPA) appointed the consortium of McKinsey

and AECOM as Consultant to prepare the National Perspective Plan as part of the Sagarmala

Programme.
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Scope of Work1.2

The team of McKinsey and AECOM distilled learnings from the experience in port-led development,

the major engagement challenge to develop a set of governing principles for our approach is shown in

Figure 1.2.

Figure 1.2 Governing Principles of Our Approach

As indicated above, the origin-destination of key cargo (accounting for greater than 85% of the total

traffic) in Indian ports have been mapped to develop traffic scenarios for a period of next 20 years.

The forces and developments that will drive change in the cargo flows shall also be identified. This

would lead to the identification of regions along the coastline where the potential for the development

of Greenfield port or expansion of existing port exists. These regions shall be further evaluated based

on the technical, socio-economic and environmental aspects to arrive at the suitable location of a

major port.

The scope of the assignment includes the preparation of development/investment plan for at least 5

mega ports sites based on the technical study, traffic scenarios and constraints in existing ports.

Need for another Major Port in Tamil Nadu1.3

Based on judicial directive, Chennai Port has been refrained from handling dirty cargo like coal and

iron ore which have been shifted to Kamarajar Port (Ennore).  The next coal handling port in Tamil

Nadu is Karaikal in the Union Territory of Pondicherry at a distance of 280 km (156 nautical miles).

Hence, it has been proposed to set up another major port in between Ennore and Karaikal with a

focus on handling coal for industries and thermal power plants.
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Present Submission1.4

The present submission is the Techno-economic Feasibility Report for “Development of Port at

Sirkazhi”, Tamil Nadu. This report is organised in the following sections:

Section 1 : Introduction

Section 2 : Site Selection

Section 3 : Site Conditions

Section 4 : Traffic Projection for Sirkazhi Port

Section 5 : Design Ship Sizes

Section 6 : Port Facility Requirements

Section 7 : Preparation of Port Layout

Section 8 : Engineering Details

Section 9 : Environmental Settings and Impact Evaluation

Section 10 : Cost Estimates and Implementation Schedule

Section 11 : Financial Analysis for Alternative Means of Project Development

Section 12 : Way Forward
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 SITE SELECTION2.0

Present Status of Ports of Tamil nadu2.1

The ports under the control of Tamil Nadu Maritime Board (TNMB) in Tamil Nadu are shown in

Figure 2.1.

Figure 2.1 Various Ports in Tamil Nadu
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Among these ports, Cuddalore and Nagappattinam are Government ports.  All others are captive

ports.  Among captive ports, Kattupalli, Mugaiyur and Semmbimangalam are for shipyards and ship

repair facilities.  Thiruchopuram, PY-03 and Thirukkadaiyur are for handling liquid cargo.  The rest are

linked to power plants and are to handle thermal coal.

The present status of these captive ports is presented hereunder:

¶ Panaiyur - Cheyyur Port:- (Gazette Notification Not Yet Issued)

The Government of India has proposed to develop a 4,000 MW Ultra Mega Power Plant (UMPP) at

Cheyyur, near Marakkanam, in Villupuram district.  A SPV, namely M/s. Coastal Tamil Nadu Power

Limited (M/s. CTNPL) has been established for this purpose.  In order to handle the coal required for

this power plant, the company has been granted an in-principle approval to establish a port in a

location called Panaiyur, south of Mudaliyar kuppam Boat House. Till date there is no progress at

site.

¶ Parangipettai Port :- (Gazette Notification Issued During May, 2010)

M/s. IL&FS Ltd. has proposed to develop a Captive Port to handle the coal required for their

proposed 4,000 MW Power Plant at Parangipettai, in Cuddalore District. Till date no progress at

site  for  the  port.   However,  the  1st Phase of power plant (1200 MW) has been commissioned
during October, 2015 and is sourcing coal through Karaikal port.

¶ Kaveri Port: (Gazette Notification Issued During January, 2010)

M/s. PEL Power Limited had proposed to establish a jetty near Poombuhar in Nagappattinam District

for handling coal for their proposed 1,320 MW Power Plant. Till date there is no progress at site.

¶ Vanagiri Port: (Gazetted Notification Issued During July, 2009)

M/s. NSL Power Limited had proposed to establish a jetty in Sirkazhi taluk of Nagappattinam

district for handling coal for 1,500 MW Power Plant.  However, it is understood that this power plant

has been shifted to Odisha. Till date there is no progress at site.

¶ Tharangambadi Port (Gazetted Notification Issued During January, 2012)

Chettinad Tharangampadi Port: M/s. Chettinad Power Corporation Ltd. has proposed to set up a

1,320 MW Thermal Power project at Tharangampadi taluk in Nagappattinam District. Till date there

is no progress at site.

¶ Thirukkuvalai Port: (Gazetted Notification Issued During April, 2008)

M/s. Tridem Port and Power Company Private Ltd. had proposed to establish a captive port at

Nagappattinam District to handle coal required for proposed 2,000 MW Merchant Power Plant. Till
date there is no progress at site.

It is also understood that Neyveli Lignite Corporation Ltd. is planning to set up a thermal power plant

of 1,600 MW (2 × 800 MW) at Thirumullaivasal / Vettangudi (Sirkazhi site). This will be further

expanded to an ultimate capacity of 4,000 MW (5 × 800 MW).  The land for the power plant is

understood to have been identified and NLC is taking it up with the State Govt.
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Considering the locations of these proposed power plants and their present status, it is suggested that

the new major port could be located at a suitable location so that it is able to cater to the needs of

these plants as and when they come up. Instead of having many captive jetties along the coast, it is

prudent to have a centralised coal handling at a specific area so as to ensure better management of

environment.

Another advantage of the proposed port location at Sirkazhi is its proximity to Mettur and

Parangipettai where thermal power plants are already in operation.

Mettur Thermal Power Station is operated by TANGEDCO.  It has 4 units each of 210 MW and 1 unit

of 600 MW which was commissioned recently giving its total capacity as 1,440 MW.  Its annual

thermal coal requirement is about 7.0 MTPA which is sourced from Mahanadi Coal Fields and routed

through Paradip and Kamarajar Ports.

As indicated earlier, IL&FS have recently commissioned their 1,200 MW Power Plant at Parangipettai

and they are sourcing their coal from Indonesia and are presently routed through Karaikal port as their

captive port has not yet been taken up.

The nearest station to the proposed new port is Sirkazhi.  By opting for this new port, both the power

plants can reduce their railway haulage by about 100 km each.  In fact, Parangipettai is only about 30

km away as compared to Karaikal at about 130 km.  The relative locations of Sirkazhi, Parangipettai

and Mettur are shown (blue circle) in the southern railway map given in Figure 2.2.

With this locational advantage, it is possible to kick-start this new port immediately with a starting

traffic of about 17 MTPA. It will be a win-win situation for the power plants as well as for the new port.

Figure 2.2 Relative Locations of Sirkazhi, Parangipettai & Mettur
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Selection of Port Site2.2

Considering the proposed locations of all these power plants, their capacities and the present status, it

is proposed that the new port could be located east of Vettangudi where the power plant of Neyveli

Lignite Corporation has been planned.  This power plant could be the anchor client to the proposed

port.  Accordingly the exact location of the proposed port is examined hereunder.

The identified land for the NLC power plant lies almost in between Collidam River and Uppanar River

as shown in Figure 2.3.

Figure 2.3 Tentative Location Identified for NLC Power Plant

On the northern side (about 7-8 km) at the mouth of Collidam River, there is a well-developed

Pazhaiyar fishing harbour with about 400 fishing operational boats.  On the southern side

approximately 5 km at the mouth of Uppanar River is Thirumullaivasal, where a relatively small fish

landing centre is operational. On the eastern side, there is a coastal stretch of about 3 km free of any

habitation as marked as ‘A’ & ‘B’ in the Figure 2.3.  A blow up image of this area is as shown in

Figure 2.4.
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Figure 2.4 Proposed Port Location

This coastal stretch has been examined by Chennai Port through the National Centre for Sustainable

Coastal Management.  It has concluded that this selected stretch is a stable coast.  The finding is

presented in the Figure 2.5.

Figure 2.5 Coastal Stability at the Location of Proposed Port

Considering the nearest rail head, this port is proposed to be named as Sirkazhi Port.
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 SITE CONDITIONS3.0

Location of Project Site3.1

The Satellite port to Chennai is proposed to be located near Sirkazhi in Tamil Nadu. The port site is 4

km north of Thirumullaivasal (a fishing village) while the latter is 14 km east of Sirkazhi town. All lie

with in Nagappattinam District.

The site is bounded by the sea on the eastern side, Buckingham canal on the western side, a canal

on the northern side and is about 1 km away from Thoduvaai village on the southern side.  There is

almost 2 km stretch of stable coastline at this location as discussed in Chapter 2.  The site is free of

habitation and there are casuarina plantations around. The location of the proposed thermal power

plant of Neyveli Lignite Corporation is bound by Vettangudi on the west, Kooliyar village on the

northern side and Radhanallur on the southern side. The co-ordinates of the site are 11° 18’ N and

79° 50’ E. Site location is as shown in Figure 3.1.

Figure 3.1 Location of Project Site
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There is a clear distance about 800 m from the high water line up to the edge of Buckingham canal.

This space is sufficient for locating the required port facilities.

Figure 3.2 Area Available for Port Facilities

Approximately 3,000 m of water front area is available for the proposed port development, which can

be utilized for handling various cargoes. The port site is endowed with natural depths of 20 m within a

distance of approximately 3,600 m from the shore.

The waterfront identified for the development of proposed port has a village named Thoduvaai in the

immediate vicinity, while the other village Kooliyar is about 900 m west. The village has got a

population of 8,000 and the main occupation involves mostly around small scale fishing and

agriculture (rice, groundnut, cashew and mango).

Meteorological Data3.2

 Climate3.2.1

The climate of the region is characterised by two seasonal monsoons viz. NE and SW. NE monsoon

occurs between November and January and is characterised by predominant north-easterly winds.

During this period the risk of a tropical storm or cyclones is higher than in most months. SW monsoon

extends from June up to September and is characterised by occurrence of rain, with predominantly

south-westerly winds.

 Rainfall3.2.2

The annual rainfall is in the order of 1,400 mm, about 65% occurring in the period October to

December.

 Relative Humidity3.2.3

The climate of the area is tropical in nature with mean relative humidity around 75% reaching a

maximum of almost 100%.
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 Temperature3.2.4

March to June is the summer season with maximum temperature touching around 42º C. December to

February is the winter season with minimum temperature falling to around 18° C.

 Visibility3.2.5

Throughout the year visibility is good as the fog is infrequent at sea in all seasons.

Oceanographic Data3.3

 Bathymetry3.3.1

The Admiralty Chart No. 2069 suggests that 5 m contour is at around 0.7 km while 10 m contour is

about 1.5 km and 20 m contour is 3.6 km away from the coast.

 Tides3.3.2

The tides in the region are semi diurnal in nature with two high tides and two low tides in a day. The

various tidal levels at Sirkazhi port with respect to Chart Datum (CD) are as follows:

Mean High Water Springs (MHWS)  + 1.1 m

Mean High Water Neaps (MHWN)  + 0.9 m

Mean Low Water Neaps (MLWN)  + 0.6 m

Mean Low Water Springs (MLWS)  + 0.3 m

Mean Sea Level (MSL)  + 0.7 m

 Currents3.3.3

The current during the NE monsoon is southwards and during SW monsoon is northwards. The

current velocities are in the range of 0.1 m/s to 0.5 m/s.

 Wind3.3.4

The average wind speed does not exceed 20 kmph for almost 90% of the time during a year but

during monsoon season, winds of up to 60 kmph speed are experienced. The annual average wind

climate exhibits two distinct peaks in its directional distribution, centered approximately on SW and

NE. Examination of the seasonal climate tables shows that these corresponds to the (SW) monsoon

period and the post-monsoon (also referred to as northeast monsoon) period, respectively.  Wind rose

diagram for a period of 10 years is as shown in Figure 3.3.
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Figure 3.3 Wind Rose Diagram

Non-cyclonic offshore wind speeds for different return periods are as mentioned in Table 3.1.

Table 3.1 Non-Cyclonic Extreme Wind Speeds (m/s)

S. No. Return Period
(Years) N-ENE ENE-SSE SSE-WSW All

Directions

1. 1 12.40 9.10 13.50 13.50

2. 50 14.50 11.60 15.50 15.50

3. 100 14.80 12.00 15.80 15.80

4. 200 15.10 12.30 16.10 16.10

 Cyclones3.3.5

East Coast is prone to cyclonic storms round the year but mostly these occur prior to SW monsoon i.e.

in May and after SW monsoon i.e. in October and November. Tropical cyclones generated in the Bay

of Bengal hit the coast between Nagappattinam and Chennai. The data relating to cyclones which

crossed the areas within 200 Km from Sirkazhi between 1975 and 2013 is presented in the Table 3.2.
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Table 3.2 List of Severe Cyclones Hitting the Site Shoreline

S. No. Date Maximum Wind
Speed (Knots)

Duration
(Days) Type of Cyclone

1. 27.10.1975 33 1 D

2. 20.10.1976 47 1 SS

3. 29.11.1976 33 1 D

4. 12.11.1978 33 1 D

5. 25.11.1979 47 1 S

6. 18.10.1982 63 2 SS

7. 16.11.1984 47 2 SS

8. 01.12.1984 63 1 SS

9. 12.11.1985 33 1 D

10. 14.12.1985 47 1 S

11. 29.10.1991 33 1 D

12. 14.11.1991 47 1 S

13. 22.11.1993 63 2 SS

14. 04.12.1993 63 1 SS

15. 20.12.1993 33 1 D

16. 31.10.1994 63 1 SS

17. 06.05.1995 33 1 D

18. 14.10.1996 20 1 D

19. 29.11.2000 63 1 SS

20. 10.12.2005 43 1 S

21. 30.12.2011 63 1 SS

22. 16.11.2013 30 1 D

D – Depression; S – Storm;  SS – Severe Cyclone

3.3.5.1 Storm Surge

Surge levels were also assessed for the Thirumullaivasal shoreline.  The assessment shows that the

wind driven water surge towards the shoreline at shallow waters turns to be higher as shown in

Table 3.3.

Table 3.3 Surge Levels Based on Extreme Cyclonic Storms (m) wrt CD

S. No. Return Period
(Years) (-5 m) (-10 m) (-15 m) (-20 m)

1. 1 0.40 0.30 0.30 0.30

2. 50 0.70 0.60 0.50 0.50

3. 100 0.80 0.70 0.60 0.60

4. 200 0.90 0.70 0.70 0.70
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 Wave3.3.6

The offshore wave data obtained from secondary sources (UKMO) based on the hindcasting using the

synoptic chart and statistical analysis has been considered to Sirkazhi site and is presented in the

subsequent tables. The annual average offshore wave rose diagram is shown in Figure 3.4.

Figure 3.4 Annual Offshore Wave Rose Diagram

 Nearshore Wave Transformation3.3.7

Based on the past records for the offshore wave data mentioned above its respective nearshore

transformed wave rose plot is shown in Figure 3.5, and nearshore wave characteristics for different

return periods are provided in Table 3.4.

Table 3.4 Wave Characteristics for Return Periods wrt CD

S. No.
Return
Period
(Years)

(-5 m) (-10 m) (-15 m) (-20 m)

Hs (m) Tp (s) Hs (m) Tp (s) Hs (m) Tp (s) Hs (m) Tp (s)

1. 1 2.6 6.2 2.8 6.1 3.0 6.2 3.0 6.2

2. 50 3.7 8.4 3.9 8.2 4.1 8.2 4.1 8.1

3. 100 3.8 8.9 4.2 8.7 4.3 8.7 4.3 8.6

4. 200 3.8 9.4 4.4 9.3 4.5 9.2 4.5 9.1
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Figure 3.5 Nearshore Wave Rose Diagram

 Littoral Drift3.3.8

The east coast is subjected to the phenomenon of littoral sediment transportation, which is from south

to north during SW monsoons and in the reverse direction during NE monsoons. The net annual

littoral drift at a particular location depends upon the orientation of the coastline and also the

nearshore wave climate at that location. The net drift towards north has been generally observed to

increase as one moves up along the coast in the north direction, with values of as high as 0.75 Mcum

in Visakhapatnam and 1.0 Mcum in Paradip.  However, the observed net drift is much smaller in the

ports located towards south such as V.O.Chidambaranar.

The site specific mathematical model studies on siltation were carried out near the proposed site. It

has been observed that the gross annual littoral drift towards north and south are quite balanced and

are 298,000 cum and 125,000 cum respectively. The net drift works out to only 150,000 cum per

annum only towards north.
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Site Seismicity3.4

Sirkazhi is in Zone II of Indian Map of Seismic zones (IS-1893 Part-1 2002) which is a moderate risk

seismic intensity zone (Figure 3.6).

Figure 3.6 Seismic Zoning Map of India as per IS-1893 Part 1 – 2002

Geotechnical Data3.5

Based on the available site data and information collected during the site visits, the geotechnical data

indicates absence of any hard stratum like rock and presence of soft strata like dense fine silty sand

along the seabed strata. The top layer is very loose to medium dense silty fine sand with less

percentage of clay content.  This stratum is followed with the layer of medium dense fine sand with the

presence of silt.  The depth of this layer varies from 15 m close to the shore.  This layer is underlain

with dense silty sand followed with the layer of very dense fine to medium course sand.
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Topography3.6

The proposed area for cargo storage and port operations shall be located along the stretch of 3 km of

port waterfront area. Along this stretch Casuarina trees were observed along the shoreline covering

almost entire 3 km stretch. The topographic details of the onshore area for port operation and storage

have been extracted from source like Google Earth and processed through ArcGIS software. This

information has been completed using the available land charts of the region. Proposed area of

development is mostly flat with average ground elevations of varying from 1 m along the shore to 5 m.

An average ground elevation of +1.5 m CD is considered.

The topographic details of the area are as shown in Figure 3.7.

Figure 3.7 Topographic Details of the Proposed Sirkazhi Port Area
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Connectivity of Port Site3.7

 Existing Rail Connectivity3.7.1

The nearest railhead is at Sirkazhi (Figure 3.8) at a distance of about 14 km from the proposed port

location. This location can be considered for rail head where the railway siding to the port site can be

established.  The station area shall include a secondary stackyard and siding facilities.

Figure 3.8 Sirkazhi Railway Station at Present

The existing rail network to Sirkazhi area is as shown in Figure 3.9

Figure 3.9 Existing Rail Connectivity
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 Existing Road Connectivity3.7.2

The proposed port location is approximately 14 km from the East Coast Road (NH-45A), which passes

through Cuddalore and links the proposed port to northern hinterland right up till Chennai. In addition

to the national highways, a network of state highways connects Sirkazhi to other industrial centres of

Tamil Nadu.

NH-67 starting from Nagappattinam (Approx. 60 km from the proposed port location and south of

Karaikal) traverses Central Tamil Nadu in a near straight line connecting the major industrial areas

such as Thiruchirapalli, Karur and Coimbatore as well as onward linkages to other industrial areas

such as Salem, Erode and Mettur.

Figure 3.10 Existing Road Connectivity wrt Proposed Port
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The proposed port location is connected via single lane road covering a total length of 14 km from

Sirkazhi to Thirumullaivasal (about 6 km from proposed port location).

Figure 3.11 Road from Sirkazhi to Thirumullaivasal
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Water Supply3.8

The Madanam and Palaypalayam L&T water supply station supplies water to the adjoining 140

villages in the surrounding area, Thoduvaai also comes under its domain. This pumping station has a

pumping capacity of 500,000 liters per day.  The pumps are of 20 HP capacity and it is serving

Thirumullaivasal village and its surroundings. To this pumping station additional water is pumped from

Pannagattakudi borewells near Sithamalli village. Further additional water can be pumped from

Collidam River, if required.  Ground water table near Thoduvaai is good and available within 20 feet.

Figure 3.12 Existing Water Supply Station

To meet the water demand in the port area during the construction phase, water can be sourced from

Collidam River.  However, during operational phase of the port the water supply will be from the

desalination plant.
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Power Supply3.9

33/11 KV substation is located at Edamanal (Figure 3.13) which is about 10 km away from the

proposed port location (recently upgraded to HT substation).  The substation has got 3 feeder lines

which are at Thettai feeder, Kooliyar feeder and Thozilga feeder. The substation is working with 8,000

KVA capacity which can be enhanced suitably as per the requirement.

Figure 3.13 Electrical Substation at Edamanal
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 TRAFFIC PROJECTIONS FOR SIRKAZHI PORT4.0

General4.1

The origin-destination of key cargo for port at Sirkazhi and development of traffic scenarios for a

period of 20 years, i.e. upto 2035 has been carried out by McKinsey & Co. as mandated for this

project.

The proposed port site of Sirkazhi lies on the Southern coast of India in Tamil Nadu. It has operational

major ports of Chennai and Ennore on the north and major port of Tuticorin on the south. Tamil Nadu

would be the primary hinterland of the port. Considering the location of the proposed site and the

presence of other ports in proximity, Sirkazhi port would have to compete for the same hinterland with

ports of Ennore, Chennai, Karaikal, Tuticorin and Katupalli.

Major Commodities and their Projections4.2

Thermal coal, coking coal, POL and containers would be the key commodities that can be catered to

by the proposed port. Thermal coal, which is the major commodity for the port, would be diverted

away from the existing ports of Ennore and Tuticorin.  It has to be noted that all identified traffic is only

potential and traffic commitments may be needed for final go-ahead.

 Coal4.2.1

The port is expected to divert part of the traffic currently handled by Ennore and Tuticorin ports.

Neyveli Lignite Corporation, IL&FS and Mettur (TANGENCO) would be the key plants in the hinterland

ideally placed to take supplies through the Sirkazhi port. These plants are closer to Sirkazhi port as

compared to Ennore and Tuticorin ports.

In the case of IL&FS, as Sirkazhi cuts distance to the plant by 100 km, it is reasonable to expect this

traffic at Sirkazhi port. In addition, Mettur plant can take coal from the proposed Sirkazhi port as it is

also ~100 km nearer as compared to the next nearest port.

In 2020, it is also understood that Neyveli Lignite Corporation Ltd. is planning to set up a thermal

power plant of 1,600 MW (2 × 800 MW) at Thirumullaivasal / Vettangudi (Sirkazhi site). As the

proposed Sirkazhi port is the nearest port, it is expected that incremental ~6.6 MTPA of coal will be

handled at Sirkazhi port in 2020.

In 2025, setting up of a power plant by SRM Energy in Cuddalore can also result in incremental traffic

of ~6.1 MTPA for the proposed port. In the 2025 optimistic case, ~10 MTPA of coal traffic for

upcoming plants of Patel Energy (Tirumalai) and 2 power plants of Sindhya Power at Nagappattinum

has been accounted for in the projections. In addition, the 2025 optimistic case also assumes IL&FS

to handle its coal traffic at the Sirkazhi port considering the port is the nearest to its power plants.
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In 2035, the port is expected to handle, 6.1 MTPA of traffic for Mettur plant, 6.1 MTPA of traffic for

SRM energy plant, ~10 MTPA of traffic for the plants of Patel energy and Sindhya power. In addition

going forward in 2035, Phase II expansion of Neyveli Lignite Corporation can add an incremental

traffic of ~6.7 MTPA.  The 2035 optimistic case also assumes IL&FS to handle its coal traffic at the

Sirkazhi port considering the port is the nearest to its power plants.

Figure 4.1 Location of Power Plants Close to Sirkazhi Port

Also, JSW Salem plant with a capacity of 1 MTPA is expected to add traffic of ~0.7 MTPA of coking

coal to the proposed port.

 Containers4.2.2

The proposed port is expected to attract traffic of ~60,000 TEUs by 2020 primarily from the hinterlands

of central Tamil Nadu. This traffic would be diverted mainly from the ports of Ennore and Chennai on

the north and Tuticorin in the south. This traffic is expected to be generated from the hinterlands of

Namakkal, Karur and Salem. The GDP of these hinterlands are expected to grow at a CAGR of 9-11%

resulting in estimated traffic of ~80-97,000 TEUs by 2025.

In the case of a new transhipment hub coming up on the Southern tip of the country the potential

traffic is expected to significantly decline owing to the fact that part of the Tamil Nadu containers will

go directly to the transhipment hub.
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 POL4.2.3

Tamil Nadu is expected to face a deficit of around 10 MTPA of MS/HSD deficits in the next 10 years.

This deficit is proposed to be met by coastal shipping of product from Cochin refinery or other

refineries on east coast of India (Vizag, Paradip etc.). The proposed port would be best positioned to

serve the demand arising from the closest hinterland districts of Cuddalore, Ariyalur, Perarbelur etc. in

the longer term it is proposed that a Greenfield refinery be set up in Central Tamil Nadu. Hence it has

been assumed in the optimistic case, that a 10 MTPA Greenfield refinery will come up in Central Tamil

Nadu and the refinery will use the port to meet its crude demand. The refinery capacity is proposed to

go up to 20 MTPA by 2035 in order to meet the demand and consequently the crude traffic at port is

expected to go up to 15-20 MTPA by 2035 in optimistic case.

 Other Cargo4.2.4

Other than the above mentioned commodities, break bulk and coastal cargo is expected to form a

significant share of the total traffic owing to the rich hinterland of the proposed port site. Cuddalore,

Ariyalur, Perarbelur, Tiruchirapalli, Salem, Namakkal, Karur and Erode are the key districts in the

primary hinterland of the port. Proposed port of Sirkazhi is ideally located to serve the break bulk

requirements of these districts. Consequently, the break bulk and coastal cargo traffic is expected to

be ~2.7 MTPA by 2020 and 4-7.6 MTPA by 2025.

The overall commodity wise projections for the port are as shown in Table 4.1.

Table 4.1 Traffic Projection of Sirkazhi Port

Commodity 2020 2025 2035

Dry and Break Bulk Cargo

Thermal Coal (Unloading) 22.5 28.6 38.6 45.4 45.4

Coking coal 0.7 0.7 0.7 0.7 0.7

Containers and other Cargo

Containers (‘000 TEUs) 57.6 79.5 97.2 188.3 275.9

Others 2.7 3.9 7.6 7.6 10.8

Liquid cargo

POL 1.5 1.5 10 2 15

Total (MMTPA) 28.3 35.9 58.4 58.5 76.0

Sirkazhi Port - Traffic Projections
Units: MMTPA (except Containers)

Conversion Factor Used for Containers Projections: 1 TEU = 15 Tons

xx Base Scenario xx Optimistic Scenario
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The others cargo split are given in Table 4.2.

Table 4.2 Other  Cargo Split - Traffic Projection of Sirkazhi Port

Cargo Considered for Proposed Port at Sirkazhi4.3

For planning of Port at Sirkazhi, the phase wise traffic as shown in Table 4.3 has been considered.

Table 4.3 Projected Cargo for Port at Sirkazhi

Cargo Handled I/E
Projected Traffic (MTPA)

2020 2025 2035

Coal I 17.7 28.6 46.1

Breakbulk & Containers I/E 0.0 5.1 10.4

POL I 0.0 1.5 2.0

Total 17.7 35.9 58.5

As the port would be developed primarily for handling coal and other traffic like breakbulk and

containers may take to get built up, it is proposed that phase 1 be planned only for coal traffic. This

would minimise the initial capital investment. Depending upon the user requirements other facilities

could be added in later phases of development.

Commodity 2020 2025 2035

Others cargo

Steel 0.4 0.5 0.5 1.0 1.0

Cement 0.3 0.4 1.9 0.9 2.3

Fertiliser 0.1 0.1 0.1 0.2 0.2

Food grains 0.6 0.7 0.7 1.0 1.0

Break bulk1 1.4 2.1 4.4 4.5 6.3

Total (MMTPA) 2.7 3.9 7.6 7.6 10.8

Sirkazhi Port - Traffic Projections (Others)
Units: MMTPA (except Containers)

1 Break bulk assumes 10% of overall cargo

xx Base Scenario xx Optimistic Scenario
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 DESIGN SHIP SIZES5.0

General5.1

The size of ships that would call at any port will generally be governed by the following aspects:

¶ The trading route
¶ Availability of a suitable ship in the market
¶ Available facilities mainly navigational channel and manoeuvring areas including the draft
¶ The available facilities for loading & unloading
¶ Volume of annual traffic to be handled and the likely parcel size as per the requirements of the

users

Coal is the main commodity to be handled at the proposed Sirkazhi Port. However, there will also be

some potential for handling breakbulk and containers.

Dry Bulk Ships5.2

Coal being the main cargo commodity proposed to be handled at the proposed port at Sirkazhi. While

selecting the design ship size, in addition to ascertaining the freight advantage of larger vessels, it is

essential to study the origin/destination ports and the facilities available there for handling large

carriers.

Dry bulk carriers are generally classified into the following groups, viz.

Handysize : 10,000 – 40,000 DWT

Handymax : 40,000 – 60,000 DWT

Panamax : 60,000 – 80,000 DWT

Cape : 80,000 – 120,000 DWT

Super cape  : Over 120,000 DWT with the largest carrier being 400,000 DWT

Presently, the coastal shipping of thermal coal to southern states is carried out using ship sizes limited
to Panamax. However, more and more facilities are being built in the southern states to receive
vessels up to cape size and ports further north can handle vessels of 200,000 DWT. The coastal
shipping in cape size carrier offer additional cost advantage for many of the users and it would be
prudent, if the proposed port should also have unloading facilities for cape size ships.
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Containers5.3

Container ships are classified into six broad categories viz. Feeder, Feedermax, Handy, Sub-

Panamax, Panamax and Post-Panamax. The following Table 5.1, which has been compiled through

the Shipping Register of Lloyds Fairplay database, gives a broad outline of the principal dimensions of

the ships under the different categories. The Table 5.1 gives the dimensions of the smallest and the

largest ship in each category. This will help in planning the layout of the container terminal and its

other facilities.

Table 5.1 Dimensions of the Smallest and Largest Ship

Parameters
1,000
TEU

2,000
TEU

4,000
TEU

6,000
TEU

9,000
TEU

14,500
TEU

16,000
TEU

Triple E
20,000
TEU

Nominal Capacity 1000 2000 4000 6000 9000 14500 16000 18000 20000

LOA (m) 160 200 290 320 350 365 400 400 400

Beam (m) 22 32 32 42 45 50 54 59 59

Loaded Draft (m) 10.0 11.0 13.5 14.0 15.0 16.0 15.5 16.0 16

[Source: Lloyds Fairplay database]

In view of its location, the port at Sirkazhi is expected to handle feeder vessels only and therefore the

design ship size for container is likely to be limited to 4,000 TEUs.

POL5.4

The liquid cargo mainly involve the product handling facility, the berth may be required to handle small

tankers on exigencies. Hence, for laying out jetty the ship size ranging from 20,000 DWT to 80,000

DWT is considered for planning purpose.

Break Bulk Ships5.5

The general cargo commodities such as steel, fertilizers, food grains, cement etc. are likely to be

handled in ships, which range from 10,000 DWT to 65,000 DWT.
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Design Ship Sizes5.6

The principal dimensions of the ships considered for the preparation of the layouts and design of

marine structures for the proposed port is presented in Table 5.2.

Table 5.2 Parameters of Ship Sizes

Commodity
Design Ship

Sizes
(DWT)

Maximum
Parcel Size

(T)

Overall
Length

 (m)

Beam
 (m)

Loaded Draft
(m)

Dry Bulk

80,000 72,000 240 32 14.5

120,000 110,000 260 40 16.5

200,000 200,000 300 50 18.3

Container
1,000 TEUs 700 TEUs 160 22 10.0

4,000 TEUs 1,200 TEUs 290 32 13.5

POL 60,000 54,000 230 32 12.5

Break Bulk 65,000 60,000 240 32 14.5

[Source: Lloyds Fairplay database]
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 PORT FACILITY REQUIREMENTS6.0

General6.1

The layout of the master plan of any port should be based on the expected traffic at different timelines,

size of ships, facility requirements in terms of number and length of berths, navigational requirements,

material handling system, storage area required for each type of cargo, road and rail access for the

receipt, evacuation of cargo, and other utilities and service facilities. The layout of the proposed port at

Sirkazhi is prepared based on these.

The vessel size for Phase 1 needs to carefully chosen so that the capital investment commensurate

with the traffic forecast. Accordingly, it is proposed to consider the following options for phasing of

depths in approach channel and harbour basin:

1. Initial development for panamax size ships having draft of 14.5 m.

2. Initial development for cape size ships of draft up to 18.3 m.

3. Initial development for panamax size ships and deepening of the channel and harbour basin
to handle cape size ships in phase-wise manner as per the market demand.

As the proposed port has to compete with adjacent port at Karaikal which can currently handle mini-

cape size ships and can be deepened further upto -18.0 m dredged depth to handle 120,000 DWT

cape size ships (draft 16.5 m), it would be Prominent that the port be planned to handle cape size

ships at initial stage of development itself.

Berth Requirements6.2

 General6.2.1

The required number of berths depends mainly on the cargo volumes and the handling rates. While

considering the handling rates for various commodities, it must be ensured that they are at par or

better as compared to the competing facilities so as to be able to attract more cargo. Allowable berth

occupancy, the number of operational days in a year and the parcel sizes of ships are other main

factors that influence the number of berths.

 Cargo Handling Systems6.2.2

Considering the projected throughput and the competiveness requirements, the handling systems
assumed for various commodities are described below.
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6.2.2.1 Dry Bulk Import

For bulk cargo, it is proposed to provide a fully mechanised coal handling system comprising of gantry

type coal unloaders, conveyor system, stacker, reclaimers and in motion wagon loading system etc. It

is expected that with the proposed handling arrangement about 45,000 T coal can be unloaded per

day at one berth on an average.

6.2.2.2 Breakbulk and Containers

It is proposed to be handled through mobile harbour cranes with spreader arrangement. For handling

at the container yard, suitable number of Rubber Tyred Gantry Cranes (RTGC’s) shall be provided. At

the railway yard reach stacker shall be provided for loading and unloading of rakes.

6.2.2.3 POL

The POL products are unloaded from the tankers by means of marine unloading arms and transferred

to the tank farms through the pipelines. The unloading rates mainly depend upon the capacity of the

on-board ships provided the matching capacity of unloading arms and pipelines are provided. The

average handling rates achieved at berth for POL products is about 8,000 TPD.

 Operational Time6.2.3

The effective number of working days is taken as 350 days per year, allowing for 15 non-operational

days due to weather. Further, it is assumed that the port will operate round the clock i.e. three shifts of

eight hours each. This results in an effective working of 20 hours a day.

 Time Required for Peripheral Activities6.2.4

Apart from the time involved in loading / unloading of cargo, additional time is required for peripheral

activities such as berthing and de-berthing of the vessels, customs clearance, cargo surveys,

positioning and hook up of equipment, waiting for clearance to sail, etc. An average of 4 hours per

vessel call has been assumed for these activities.

 Allowable Levels of Berth Occupancy6.2.5

Berth occupancy is expressed as the ratio of the total number of days per year that a berth is occupied

by a vessel (including the time spent in peripheral activities) to the number of port operational days in

a year. High levels of berth occupancy will result in bunching of ships resulting in undesirable pre-

berthing detention.

In order to be competitive, it is important that the ships calling at the port should have minimal pre-

berthing detention.  At the same time, the investment at the port infrastructure has to be kept at

optimal level.  Keeping these in consideration, it is proposed to limit berth occupancy of 60% for 1

berth, 65% for 2 berths and higher for 3+ berths for similar commodity. This shall reduce the pre-

berthing detention of ships and offer reduced logistics cost to the shippers.
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 Berths Requirements for the Master Plan6.2.6

Based on the above criteria, the berth requirements for different cargo have been worked out. A

summary of the estimated berths over master plan horizon is presented in Table 6.1:

Table 6.1 Berths Estimates for Port at Sirkazhi

S. No. Berth Type Commodities
to be Handled

Import (I)
/ Export

(E)

Total Berth Provided

2020 2025 2035

1. Bulk Import Coal I 2 3 4

2. Multipurpose Terminal Break Bulk/
Containers I/E 0 3 5

3. POL Liquid I 0 1 1

Total 2 7 10

 Port Crafts Berth6.2.7

For the initial stage development, the port would require 4 tugs (3 operational + 1 standby) with a

capacity of 50 T bollard pull, 2 pilot launches and 2 mooring launches.

It is proposed to utilise one end of the main berth for berthing of port crafts initially. An exclusive berth

for the port crafts could be provided in the later phases.

 Length of the Berths6.2.8

Length of a single berth for a commodity depends upon the LOA of the largest vessel of that

commodity expected to use that berth. However, in case of multiple berths of a same commodity it is

possible to optimise the total length based on the average LOA of the ships visiting that berth.

The proposed length of isolated berth for the different design ships are presented in Table 6.2.

Table 6.2 Total Berth Length

Berth Type Design Ship Size
Design Ship’s LOA

(m)

Minimum Berth

Length (m)

Bulk Berths

80,000 DWT 240 290

120,000 DWT 260 310

200,000 DWT 300 350

Breakbulk/ Containers
4,000 TEUs 250 300

65,000 DWT 240 290
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Storage Requirements6.3

The storage requirement at port for a particular commodity is mainly determined by the dwell time of

the cargo at port. It is a common practice to assume a dwell time of 30 days for imported bulk cargo.

It should also be ensured that the storage capacity at the port for a particular cargo is at least 1.5

times the parcel size per berth so as to allow faster turnaround and/or avoid delays to unloading of the

ship.

For containers, the dwell time at port is a deciding factor. However, for some of the cargo, the annual

throughput is relatively small as compared to the parcel sizes and hence the frequency of vessel calls

will be low to moderate. This will, most likely allow for the clearance of the stored cargo prior to the

arrival of the next shipment. Further, during cargo handling operations at the multi-purpose berths,

part of the cargo is likely to be directly evacuated without passing through the storage area. Under

these circumstances, the storage areas could be optimised at least for the initial stages of

development. As far as thermal coal is concerned the main requirement is for the power plants in the

near vicinity. It is therefore expected that this cargo would be moved out of the port through direct

conveyor system or dedicated rail corridor.

Other factors to be taken into account in determining the size of the storage areas are stacked

densities, angle of repose, maximum and average stacking height, aisle space, reserve capacity

factor, peaking factor, etc.

Based on the above criteria the storage areas have been worked out for various cargos. The Phase 1

storage area works out to about 16 Ha increasing to 85 Ha over the master plan horizon.  This does

not take into account the area of coal stackyard required for the proposed NLC power plant, which

shall be located within the power plant boundary itself.

Buildings6.4

Sufficient buildings as per their functional requirements shall be provided in the port area. The

following buildings are generally envisaged:

 Terminal Administration Building6.4.1

It will be a 4 storied building housing the following:

¶ Administrative offices of various operational departments including documentation space

¶ Canteen

¶ First aid post

¶ Central control room for terminal operations

¶ A VIP floor on top floor to have an overall view of the terminal
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 Signal Station6.4.2

A signal station with radar and VHF communication facilities will be provided at a suitable location

near the water front to communicate with the ships calling at the port and control their movements.

 Customs Office6.4.3

An office building inside the port area at an appropriate location to accommodate the customs officials

who are required to inspect the ships and give clearance for movement of cargo in and out of the

bonded area.

 Gate Complex6.4.4

This will be a single storied building for security personnel; and shall be provided near the port

entrance.

 Substations6.4.5

One substation is envisaged to be provided for coal terminal, apart from the main receiving substation

at the terminal boundary.

 Worker’s Amenities Building6.4.6

This shall provide locker and store rooms. It will also include bath and lavatory facilities. Separate

buildings are envisaged based on various terminals to be developed.

 Maintenance Workshops6.4.7

This shall comprise of a workshop plus store room, and an annex building to provide space for offices

of the workshop foremen, mechanics, electricians, technicians and the storekeepers and rooms for off

duty operational personnel and maintenance labour.

 Other Miscellaneous Buildings6.4.8

The following miscellaneous buildings shall also be provided in the port area:

¶ Fire Station to house firefighting equipment, fire tenders, etc.

¶ Dispensary buildings to be located near the operational areas and provide minimum first aid

services.

¶ Other miscellaneous utility sheds as per requirements of a particular terminal

¶ Port Users Building for allocation to Banking, C&F Agents’ offices
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Receipt and Evacuation of Cargo6.5

 General6.5.1

For the efficient functioning of a port, the essential pre-requisite is the rail and road connectivity for the

effective movement of cargo in and out of the port.

Based on the market assessment and the infrastructure constraints, it is envisaged that the key cargo

shall follow the evacuation pattern from Sirkazhi, as shown in Table 6.3.

Table 6.3 Cargo Evacuation Pattern from Proposed Port at Sirkazhi

S. No. Commodity

2020 2025 2035

Road
Share

Rail
Share

Road
Share

Rail
Share

Road
Share

Rail
Share

% % % % % %

1. Bulk Import* 0% 100% 0% 100% 0% 100%

2. Breakbulk & Container 100% 0% 100% 0% 80% 20%

3. POL 100% 0% 100% 0% 100% 0%

* This does not include coal for NLC, which shall be directly evacuated from berth to the power plant through conveyor

 Port Access Road6.5.2

The port would need to be connected to national highway for evacuation of the cargo by at least a 4

lane road initially. The width of the road shall be increased once the throughput picks up.

 Rail Connectivity6.5.3

The port shall be connected to the nearest rail link for effective evacuation of cargo.

Water Requirements6.6

Water would be needed at the port for use of port personnel’s, potable water for ships calling at this

port, dust suppression, firefighting and miscellaneous uses.

It is estimated that the average water requirement for the initial phase development will be around

0.71 MLD increasing to about 2.10 MLD in the master plan phase.
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Power Requirements6.7

HT and LT power supply at the port would be required for handling equipment, lighting of the port

area, offices and transit sheds etc.

The electrical load demand for the proposed port for the initial phase development is about 12 MVA

increasing to about 33 MVA in the master plan stage. The major requirement is on account of the

proposed mechanised cargo handling system at coal berths.

Land Area Requirement for Port at Sirkazhi6.8

Large backup area has always been a prime requirement for major port development anywhere in the

world. Therefore, especially in the case of a completely new port, it will be prudent if a large area is

specifically reserved for the long term development of the port, so that the port facilities which are so

vital to the growth of the Nation can be developed easily to cater to its growing needs.

The land area required for the purpose of cargo handling, storage, port operations, rail and road

connectivity, greenery etc. has been worked out as shown in Table 6.4.

Table 6.4 Land Area Requirement for Port at Sirkazhi

S. No. Commodity
Allocated Area (sqm)

2020 2025 2035

1. Storage Space for various Cargoes 1,59,629 4,89,967 8,51,211

2.
Internal Roads and Circulation Space in Storage
areas @ 25% 39,907 1,22,492 2,12,803

3. Rail and Road Corridor 1,97,000 6,04,673 10,50,487

4. Port Building Complexes including parking 5,000 11,630 16,652

5. Landscaping, Green belt and other for Expansion 1,32,507 4,05,491 7,03,281

Total Land Area (Sqm) 5,34,044 16,34,254 28,34,434

Total Land Area (Acres) 132 404 700

Total Land Area (Hectares) 53 163 283

The master plan details have been worked out based on traffic studies only up to 2035. However,

ports are normally planned for 50 to 70 years of growth and hence there is need to provide at least

double the area over the area requirement assessed for the year 2035.
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 PREPARATION OF PORT LAYOUT7.0

Layout Development7.1

The key considerations that are relevant for the establishment of layout for the proposed port at

Sirkazhi are given below:

¶ Potential Traffic

¶ Techno-economic Feasibility;

o Design ship size

o Geotechnical Characteristics at site

o Protection from waves and swell to create tranquillity at berths

o Ability to cater for Littoral Drift

o Availability of material for Reclamation and Breakwater construction

o Adequate manoeuvring area and Channel for the design ships

o Scope for expansion beyond the initial development

o Suitability for development in stages

o Optimum capital cost of overall development and especially of initial phase

o Flexibility to Expand Beyond Master Plan Horizon

¶ Land Availability;

o Availability of adequate back-up land for storage of cargo and port operations

o Rail and Road Connectivity to the Hinterland

¶ Environmental and R&R issues related to development.

Brief Descriptions of Key Considerations7.2

The following sub-sections briefly discuss the relative importance and implication of each of the above

factors in relation to the Greenfield port development at Sirkazhi.

 Potential Traffic7.2.1

The potential traffic that the proposed port could attract forms the first and foremost requirement of the

project. Considering the site conditions and initial investment needed for creation of the basic port

infrastructure, the projected traffic for the initial phases of development would govern the viability of

Port development at Sirkazhi.

As indicated earlier, Sirkazhi port will immediately cater to the needs of three power plants, viz.

Parangipettai (IL&FS), Mettur (TANGEDCO) & Vettangudi (NLC).   Therefore, there is assured cargo

in the Phase 1 port development itself.
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 Techno-Economic Requirements7.2.2

7.2.2.1 Design Ship Size

The selection of design ship size is a key input for the port development as the required depths and

the size of the navigational and manoeuvring area of the harbour as well as the cargo handling

infrastructure are dependent on this. The ship size has direct implication on the cost of the port

development and therefore has impact on the viability. The Karaikal port which is a potential

competitor located towards south is close to this port location and can cater to small cape size ships, it

would be important that the proposed port at Sirkazhi be designed for handling cape size ships.

7.2.2.2 Geotechnical Characteristics of the Site

The geotechnical characteristics of the site could be a key factor in capital cost of port development.

Based on the information available, the seabed strata mainly comprise of loose to medium dense silty

fine sand. Only part of the suitable dredged material shall be used for site grading and reclamation.

The sea bed level indicates good founding strata for piled foundations. Therefore the geotechnical

conditions at the proposed site are considered favourable for preliminary design purposes, but to be

verified by marine SI in the later stages.

7.2.2.3 Protection from Waves and Swell

The location of the port has to be evaluated in terms of the shelter available from the direct attack of

waves. The locations which are in naturally protected zones do not require expensive breakwaters for

protection from waves for round the year operations. The ports located along east coast are subject to

waves from NE direction during NE monsoons and that from SE direction during SW monsoon period.

The orientation of the breakwaters would need to be decided accordingly.

7.2.2.4 Ability to Cater for Littoral Drift

The phenomenon of littoral drift of sediments along the east coast of India is well known. The drift of

sediments along the coast is caused by the action of waves impinging on the coastline at an angle,

and this slowly drives the material in the direction of the waves. This is predominantly from south to

north along the east coast of India, but there is some reverse drift in the NE monsoon season.

7.2.2.5 Availability of Construction Material

Transportation cost of the borrowed fill and rock from longer distance forms the major component of

the overall cost of reclamation and breakwater. The availability of these materials at a nearby location

is favourable to economise the capital cost of port development. As per the information obtained

during site visits, there are no quarries available for breakwater rock in Nagappattinam district and

rock have to be brought from at least over 150 km away from Villupuram district. Any additional

sources of rock shall need to be identified during detailed study.
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7.2.2.6 Adequate Manoeuvring Area and Channel for Design Ships

This consideration requires provision of adequate channel width, stopping distance and the

manoeuvring area for the design ship, as per the best international practices. The potential of marine

accidents of the ships hitting the berth structure and approach trestle should be eliminated. The width

of the channel would be based on the design ship size as well as requirement for one way or two way

operation.

7.2.2.7 Scope for Expansion Over the Initial Development

With the costly basic infrastructure like breakwaters, dredged basin, channel, hinterland connectivity in

place, addition of more berths will not be so capital intensive. This is a likely incentive for investors to

create additional cargo handling capacity by building new berths/ terminals in future. Therefore the

port location and layout should allow for the flexibility for expansion to allow additional berths, storage

and evacuation.

7.2.2.8 Flexibility for Development in Stages

The layout should allow a development plan such that it is capable of being developed in stages for

phase wise induction of cargo handling facilities.

7.2.2.9 Optimum Capital Cost of Overall Development and Especially for the Initial Phase

Capital cost is clearly the primary consideration while evaluating a port location. The cost of

development of initial phase takes precedence. This aspect shall be duly kept into consideration while

deciding the design ship size for Phase 1 development so as to minimise the cost of capital dredging.

Same is the case for reducing the area required to be reclaimed in the initial phase.

7.2.2.10 Flexibility for Expansion Beyond Master Plan Horizon

An important and sometimes forgotten aspect of Master Planning is to consider what may happen

after the end of the immediate time horizon of the Master Plan study. The traffic projections for a

20 year period inevitably have more inbuilt uncertainty than the more immediate 5 year projections.

Therefore the requirements in 2035 may be more than, or less than, or different from, what can be

predicted now. Furthermore, the port traffic will not stop growing beyond 2035. Therefore in comparing

the merits of different alternatives for Master Plan layout, preference should be given to those that

allow space for further development.

 Land Availability7.2.3

7.2.3.1 Availability of Backup Area for Storage of Cargo and Port Operations

Adequate land must be available along the waterfront for an efficient cargo storage and port

operations. Acquiring the land for this purpose may lead to protests from local residents resulting in

abandoning of the project or involving significant cost towards land acquisition.

The area demarcated for the NLC power plant is as shown in Figure 7.1.
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Figure 7.1 Land Area Demarcation of Proposed Neyveli Thermal Power Plant and Port

The area to the north of the power plant area along the coastal stretch of about 3 km is free of any

habitations. The backup land of this area shall be utilised for locating the onshore facilities for the port.

At the same time it shall also be ensured that the land acquisition is kept to minimal.

7.2.3.2 Provision for Rail and Road Connectivity

The onshore cargo storage area should have good connectivity to the external rail and road linkages

for faster evacuation of cargoes with minimum capital investment and minimum rehabilitation and

resettlement. It shall be ensured that the road and rail alignment be selected in such a manner so as

to minimise the need for any land acquisition and avoid conflicts with local traffic (if any).

 Environmental Issues7.2.4

The environmental issues such as deforestation, rehabilitation and resettlement, and accretion /

erosion would need special consideration while arriving at the suitable port location or suitable layout

of port.
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Planning Criteria7.3

 Limiting Wave Conditions for Port Operations7.3.1

7.3.1.1 Pilot Boarding

Ships arriving at the port will take on a pilot to guide it to the designated berth inside the port. The pilot

will normally board the ship seawards of the navigational channel then take the ship to the harbour or

at the outer anchorage if it has to wait for a berth. Since the pilot has to board the vessel in the open

sea through rope ladder along the ship side, the limiting condition is that the significant wave height

(Hs) should not exceed 2.5 m.

7.3.1.2 Tug Fastening & Tug Operations

The tugs, which assist the ship while stopping, turning in the basin and manoeuvring to the berth,

normally meet the vessel in protected water, just inside the breakwaters. The limiting wave condition

for tugs to fasten to a ship and effectively assist and control the ship varies from Hs=1.0 m to Hs=1.5m

depending on the type of tugs used.

7.3.1.3 Tranquillity Requirements for Cargo Handling Operations

For carrying out cargo handling operations at the berths, it has to be ensured that there are no

excessive movements of ships due to wave action that will hamper the ship-shore handling

operations. This limit varies with the handling system for different types of cargoes. Hence, the

breakwater configuration and the overall port layout should ensure adequate tranquillity at the berths

so that cargo handling may continue even when the wave conditions exceed the limit for ships’

movement in and out of the harbour.

The maximum acceptable wave conditions for cargo handling operations at the berth are dependent

on ship size, the type and method of cargo handling and the direction of the wave attack. Beam waves

cause the vessel to roll and affect the cargo handling operations more than head waves. The limiting

wave height (Hs) for different wave directions for coal unloading operations are summarised in

Table 7.1.

Table 7.1 Limiting Wave Heights for Cargo Handling

Type of Ship
Limiting Wave Height (Hs)

Head or Stern ( 0°) Quadrant (45°- 90°)

Dry bulk Carriers

- loading 1.5 – 2.0 m 1.0 – 1.5 m

- unloading 1.0 –1.5 m 0.5 - 1.0 m

Containers 0.5 m 0.5 m

Break bulk 1.0 m 0.8 m
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 Breakwaters7.3.2

In view of the two monsoon seasons, it is possible to get the required tranquillity in the open sea for a

limited period in a year only.  This is determined by wave exceedance studies in the mathematical

model.  Handling the required number of ships during the limited number of operational days would

require vast storage area to allow for the period of downtime.  Hence there is a need for breakwaters

to ensure the port is operable throughout the year.

The purpose of breakwater is to provide tranquil conditions inside the port under normal wave

conditions. Breakwater is to be planned for predominant waves coming from southeast, east and

northeast direction. This would require a south breakwater to protect harbour from the waves coming

from southeast direction and a north breakwater to protect the harbour from North east waves.  Final

length and alignment of the breakwaters has to be decided based on the mathematical model studies

for harbour tranquillity and the length shall be kept minimum, to limit the overall capital expenditure.

 Navigational Channel Dimensions7.3.3

The dimensions of the navigation channel to the terminal are dependent on the vessel size, and 1 or 2

way operation, the behaviour of the vessel when sailing through the channel, required tidal advantage,

the environmental maritime conditions (winds, waves, currents) and the channel bottom conditions.

7.3.3.1 Channel Width and Length

The channel width has been calculated from the latest PIANC Guidelines “Harbour Approach
Channels – Design Guidelines: Report No. 121 – 2014”. The detailed calculations are shown in
attached Table 7.2.





outer inner

PIANC Recommendations

Basic Lane Width W bm (multiple of ship beam B) Vessel 
Speed

Outer Channel 
Exposed to 
Open Water

Inner Channel 
Protected 

Water

Channel

2.2 1.6

- Gentle underwater Channel slopw (<1:10) fast 0.2
mod 0.1
slow 0.0   

- sloping channel edges and shoals fast 0.7
mod 0.5 0.5 0.5
slow 0.3   

- steep and hard embankments and structures fast 1.3
mod 1.0
slow 0.5

0.5 0.5

additional width for traffic speed fast 2.0 1.8
mod 1.6 1.4 1.6 1.4
slow 1.2 1.0   

additional width for traffic encounter density
- light all 0.0 0.0 0.0 0.0

- moderate all 0.2 0.2   
- heavy all 0.5 0.4

1.6 1.4

Cape Size Bulker 50

32

outer Inner

235 205

150 131

244 214

156 137

396 340

320 275

410 355

332 287

TOTAL ADDITIONAL MANOEUVRING WIDTH FACTOR W i

PIANC Table 5.4 - Additional Width for Bank Clearance

TOTAL BANK CLEARANCE FACTOR W br or W bg

PIANC Table 5.3 - Additional Width for Passing Distance for Two-Way Traffic

TOTAL EXTRA FOR STRAIGHT CHANNEL TWO-WAY TRAFFIC W p

Curved Channel Width Factor W c - PIANC Figure 5.9
assume rudder angle 20 deg, W/D ratio 1.1, therefore 
Ws/B = 1.18 

all 0.18 0.18 0.18 0.18

Required channel width
ship beam (m)

Panamax Size Bulker Channel Width

one way straight channel

Cape Size Bulker 

Panamax Size Bulker

one way curved channel

Cape Size Bulker 

two way curved channel

Cape Size Bulker +Panamax Size Bulker

two Panamax Size Bulker

Panamax Size Bulker

two way straight channel

Cape Size Bulker +Panamax Size Bulker

two Panamax Size Bulker

Development of Port at Sirkazhi
Techno Economic Feasibility Report
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The calculated channel width for various design ship sizes is summarised below in Table 7.3.

Table 7.3 Particulars of Navigational Channel for Design Ships

Design Ship
Size (DWT) Beam (m)

Channel Width (m)
Loaded

Draft (m)Straight Channel Curved Channel

One Way Two Way One Way Two Way

2,00,000 50 240 400 250 410 18.3

80,000 32 150 320 160 330 14.5

The channel length for handling 2,00,000 DWT ships works out to approximately 3.4 km and therefore

the transit time of the ships in the channel will be about 0.3 hours at 8 knots speed. Allowing for time

required for tugs attachment, manoeuvre and tug return for next ships as 1.3 hour, maximum of 18

ship movements per day (9 in and 9 out) could be accommodated with one set of tugs. Taking an

average of about 16 ship movements per day in the channel, a one way channel can handle about

2,920 ship calls per year using one set of tugs. Considering the projected traffic and consequent ship

movements, one way channel would be adequate for the proposed port.

7.3.3.2 Dredged Depths

The depth in the channel is determined by the vessel’s loaded draught; trim or tilt due to loads within
the holds; ship’s motion due to waves, such as pitch, roll and heave; character of the sea-bottom, soft
or hard; wind; influence of water level and tidal variations; and the sinkage of the vessel due to squat
or bottom suction.

The dredged depths at the port entrance channel and manoeuvring areas will be governed by the
designed draft of the largest ship as calculated in Table 7.4:

Table 7.4 Dredged Levels at Port for the Design Ships

Ship Size Draft (m)
Approach Channel
Outside Breakwater

(m CD)

Inner Channel and
Manoeuvring Area

(m CD)

At Berths
(m CD)

80,000 DWT 14.5 16.7 16.0 16.0

2,00,000 DWT 18.3 21.0 20.1 20.1

It may however be noted that above values are arrived at considering the design ship navigates the

channel and harbour basin during low water levels and therefore without the advantage of tide. There

is a opportunity to reduce the dredging quantity at the implementation stage.

 Elevations of Backup Area and Berths7.3.4

Considering the mean high water level as +1.1 m CD and allowing for the operational wave height of

1.0 m and thus crest height of 0.7 m and height of the structure as 1.5 m, the deck elevation of berths

is proposed as +4.5 m CD. The finished levels of onshore areas will be kept at around +4.0 m CD.
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Alternative Marine Layouts7.4

Two basic layouts for the port development have been considered for the Port at Sirkazhi, keeping in

view various considerations discussed above. These are discussed below:

Alternative Layout 1 involves offshore harbour option where the harbour area is located away from

the shore. The master plan and Phase 1 development of this is alternative are shown in Drawings

DELD15005-DRG-10-0000-CP-SRK1001 and SRK1002 respectively. The breakwater in this

alternative extends up to 15 m contour. This alternative involves higher cost for breakwaters but less

for dredging. Also the berths are away from shore resulting in higher cost of approach trestle and

conveyor system.  It is proposed to provide only a south breakwater with two berths in its lee for

Phase 1 development. This arrangement is likely to provide adequate protection to the berths and

harbour area for round the year operations.  The root of south breakwater is located towards the

southern boundary of the NLC plot. The channel orientation at harbour entrance is from NNE direction

and after some distance from entrance it take a turn towards ENE direction to minimise the length to

reach 20 m contour.

Alternative Layout 2 is a coastal harbour option with berths located closer to the shore as compared

to alternative layout 1. The breakwater extends only up to 11 m contour and therefore shorter in

length. However, dredging quantity would be higher. The master plan and Phase 1 development of

this is alternative are shown in Drawings DELD15005-DRG-10-0000-CP-SRK1003 and SRK1004

respectively.  The channel orientation is similar to that in alternative 1. The port location in this layout

is shifted towards north by about 2 km to check its suitability as compared to location in alternative 1.

Therefore root of the south breakwater is located towards northern boundary of the NLC plot and the

onshore and reclaimed back-up areas are better integrated.

Evaluation of the Alternative Port Layouts7.5

 Cost Aspects7.5.1

One of the key considerations for the layouts evaluation is that it should be able to handle the project

throughput in phased manner keeping the capital cost of development especially that of Phase 1

development as optimum. It is to be noted that the items such as Berths, approach trestle and

Equipment are of minor cost difference while some of the items such as Stacking areas, Internal

Roads and Railway, Port Crafts, Navaids, Utilities, Buildings etc. are of negligible cost difference for

both alternative layouts. Therefore, for cost comparison for these two alternative port layouts, items of

major cost difference need to be considered, as presented in Table 7.5.
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Table 7.5 Cost Differential (Rs. in Crores) of Key Items for Alternative Layouts

Item
Phase 1 Development Master Plan Development

Layout 1 Layout 2 Layout 1 Layout 2

Breakwaters 832 505 1208 711

Dredging* 75 180 465 477

Reclamation 92 92 195 182

Total 1000 778 1868 1371

* In above table it is assumed that dredging for cape size ships shall be carried out for master plan layout.
However in case dredging is carried out for cape size ships in phase 1 development the cost of dredging would
be Rs. 177 crores and Rs. 344 crores respectively for layout 1 and 2.

 Fast Track Implementation of Phase 17.5.2

It is anticipated that the breakwaters construction would be on the critical path for the port

development. The quantities of rock in the breakwaters and the estimated breakwater construction

time are calculated approximately as given Table 7.6.

Table 7.6 Estimated Rock Quantity and Construction Time of Breakwater

Alternate Estimated Rock Quantity (MT) Estimated Construction Time
(months)

Alternative 1 5.4 45

Alternative 2 3.2 34

 Available Land for Phased Development7.5.3

The selected port layout should be able to expand in a phased manner to meet the market demand.

Considering a patch of state government land right opposite the waterfront, it is required that limited

land could be reclaimed utilising the suitable dredged material for the required cargo storage and

operational areas.

 Expansion Potential7.5.4

It is observed that alternative layout 1 offer higher number of berths as compared to alternative 2.

However, considering the traffic projections, the number of berths available in alternative 2 are

considered adequate.
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Multi Criteria Analysis of Alternative Port Layouts7.6

The above alternative port layouts were evaluated using a Multi-Criteria-Analysis. The comparison of

these layouts is presented in the Table 7.7.

Table 7.7 Multi-Criteria Analysis of Alternative Layouts

S. No. Factor Description General Alternative 1 Alternative 2

1. Soil Profile

The soil characteristic
would dictate the cost of
dredging and marine
structures.

The soil comprises of
loose to medium dense
silty sand and thus
easy to dredge. Also it
provides a reasonable
founding strata for
breakwaters and piled
foundation

Same as
Alternative 1.

2. Material for
Reclamation Fill

The borrowed fill material
would be costly due to
distant location of quarries.

Part of the dredged
material could be used
for reclamation.

Same as
Alternative 1.

3.
Protection to the
Berths from Waves
and Swell

The predominant wave
direction is from ENE and
ESE

The proposed
breakwaters provide
adequate tranquility to
the berths

Same as
Alternative 1.

4. Ability to Cater to
Littoral Drift

The scheme should be able
manage littoral transport so
as to minimize the
shoreline changes

Sand trap could be
provided along the
south breakwater to
manage littoral drift

Same as
Alternative 1.

5.

Suitable Location of
back-up Land for
Storage of Cargo and
Port Operations

The storage area should
located close to the berths
so as to provide faster
receipt / evacuation of
cargo and also provide
separation between dirty
and clean cargo

Storage area much
further from the bulk
berths, requiring longer
conveyors. Clear
segregation of cargo.

Effective utilization
of backup area.
Clear segregation
of cargo.

6.
Provision for Rail
and Road
Connectivity

The port layout should be
such so as to be able to be
connected to the main road
and rail networks

Suitable rail and road
connectivity can be
provided in the land
proposed to be
acquired for port
development

Same as
Alternative 1.

7.
Environmental
issues Related to
Development

Pitchavaram Mangroves
forest

Proper EMP needs to
be prepared to avoid
any impact of proposed
development.

Same as
Alternative 1.

8. Potential
Reclamation Area

The higher reclamation
area could be used to meet
the storage and operation
requirements of master
plan stage

Reclamation area has
to be minimum to
reduce the cost.
Already adequate land
required for storage
and port operations in
phase 1 is available.

Same as
Alternative 1.
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S. No. Factor Description General Alternative 1 Alternative 2

9. Capital Cost of Phase
1 Development

Optimized capital cost for
the initial phase
development so as to
increase the project viability

Base case
Lower than
alternative 1

10. Expansion Potential

Maximum number of berths
possible in the harbour so
as to meet the demand at
least for master plan
horizon

Total 11 berths possible
with potential for more
berths

Only 9 berths
would be possible

Proposed Port Master Plan Layout7.7

Based on above assessment it is observed that alternative 2 involving shorter breakwaters involves

lower capital investment and implementation time and therefore recommended to be taken up. The

recommended port master plan layout is shown in Drawing DELD15005-DRG-10-0000-CP-SRK1006.

Recommended Phase 1 Layout7.8

From Table 7.5, it may be noted that the difference of cost of dredging for panamax and capesize

facilities is only Rs. 164 Cr, it is recommended to develop capesize facilities in Phase 1 itself in order

to be competitive with the neighbouring ports.

Drawing DELD15005-DRG-10-0000-CP-SRK1007 presents, Phase 1 layout of the recommended

master plan layout of the port. In this recommended alternative, it is suggested that only offshore

portion of the south breakwater be built first. This will have the following advantages:

1. The rock quantity required to build the breakwater will reduce resulting in some cost reduction.

2. The breakwater not being connected to shore will not block the littoral movement of the

sediments and hence minimise any shoreline changes.

3. The harbour area being sufficiently away from shore the sedimentation would be very much

limited and also shadow effect (Tombola effect) due to offshore breakwater is not expected.
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Phasing of the Port Development7.9

The key port facilities that shall be developed in the phased manner over the master plan horizon are

indicated in Table 7.8.

Table 7.8 Phasewise Port Development over Master Plan Horizon

Description
Total Port Facilities in Each Phase

Phase 1
Year 2020

Master Plan -
Year 2035

Maximum Ship Size

Number of Berths (Total length of berths in meters)

¶ Dry Bulk (DWT) 200,000 2,00,000

¶ Breakbulk (DWT) 0 65,000

¶ Containers (TEUs) 0 4,000

¶ POL (DWT) 0 60,000

Navigational Areas

¶ Bulk Berths 2 4

¶ Multipurpose berths 0 4

¶ POL berths 0 1

Breakwaters

¶ Length of Approach Channel (m) 3.4 3.4

¶ Width of Approach Channel (m) 240 240

¶ Diameter of Turning Circle (m) 600 600

Design Draft of the Ship (m) 18.3 18.3

¶ South Breakwater (m) 1700 3400

¶ North Breakwater (m) 0 1200

Dredged Depths at Port (m below CD)

¶ Approach Channel  21.0 21.0

¶ Manoeuvring Areas  20.1 20.1

¶ Berths 

o Bulk 20.1 20.1

o Breakbulk/Containers 0 14.5

o POL 0 14

Incremental Dredging Quantity (million cum) 17.2 6.7

Incremental Reclamation Quantity (million cum) 4.6 4.5

Total Reclamation Area (Ha) 0 70
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 ENGINEERING DETAILS8.0

Mathematical Model Studies on Marine Layout8.1

 Model Inputs8.1.1

MIKE 21 BW based on the Boussinesq’s equation is applied to carry out the wave agitation study,

which determines the tranquillity inside the harbour. MIKE 21 BW is a non-linear wave model and it

simulates in the time domain the propagation of irregular, directional waves into the harbour taking

into account all important effects like shoaling, depth refraction, diffraction, bottom friction, partial and

full reflection, and transmission through porous structures.

The model bathymetry was created using the breakwater configuration and the approach channel

shown in Figure 8.1. All the numerical simulations of the wave agitation were carried out with a water

level corresponding to the Chart Datum (CD).

Figure 8.1 Bathymetry Used for the BW

The waves in the numerical model were generated along the open boundaries and to avoid reflection

on the boundaries of the model thus so-called sponge layers (layers which smoothly absorb all wave

energy entering the layers) were introduced along the open boundaries of the model. Sponge layers

were also introduced at the land and closed boundaries (Figure 8.2).
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Figure 8.2 Sponge Layers (in Green) along the Non-Reflecting Boundaries

Various structural components of the port like Breakwaters, riveted banks, sheet piles, and vertical

block works etc. have their own wave absorption capacity and reflectivity. In order to reproduce the

structures in the model, different reflection and absorption coefficients are provided in the model as

porosity layers (Figure 8.3). For the present study, the porosity coefficient for the breakwater has

been taken as 0.5 while that for berths a value of 0.8 has been considered.

Figure 8.3 Porosity Layers (in Red) along the Port Structures
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The proposed layout provides effective protection from E, SE, SSE and partially from the NE and

NNE. Thus the partially protected directions were chosen to carry out wave agitation simulations. The

input wave heights were taken as 1.0 m with peak wave period of 6.5 s.

 Model Results8.1.2

Figure 8.4 to Figure 8.6 provides wave diffraction patterns after encountered within the breakwater

from NNE, NE, E, SE and SSE directions respectively. In order to access the wave impact on entire

breakwater the grid is been tilted about 45 degrees for the above mentioned respective directions

except E direction.

Figure 8.4 Wave Diffraction Patterns after Breakwater from NNE (Left) and NE (Right)

Figure 8.5 Wave Diffraction Pattern after Breakwater from SE (Left) and SSE (Right)
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Figure 8.6 Wave Diffraction Pattern after Breakwater from E

Figure 8.7 to Figure 8.11 provides wave height that may be encountered within the harbour under the

impact of 1 m waves from NNE,NE, E, SE and SSE directions respectively. It may be observed that

the wave entering the harbour have maximum impact at the berth locations and turning circle, while

NE, E, SE and SSE waves are attenuated at the breakwater.

Figure 8.7 Wave Tranquility Assessment for Waves from NNE Direction
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Figure 8.8 Wave Tranquility Assessment for Waves from NE Direction

Figure 8.9 Wave Tranquility Assessment for Waves from E Direction
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Figure 8.10 Wave Tranquility Assessment for Waves from SE Direction

Figure 8.11 Wave Tranquility Assessment for Waves from SSE Direction
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Based on the model runs carried out for the above conditions the wave disturbance coefficients i.e.

ratio of Hmo (Site)/Hmo (incoming), are calculated at the locations of proposed berths and turning circle

(Table 8.1).

Table 8.1 Wave Disturbance Coefficients

Label Description NNE NE E SE SSE

C1 Outer Channel 0.6 0.6 0.9 0.8 0.6

C2 Inner Channel 0.6 0.5 0.1 0.04 0.04

T1 Turning Circle 0.4 0.3 0.1 0.1 0.04

B1 Berth 1 0.2 0.2 0.03 0.03 0.02

B2 Berth 2 0.2 0.2 0.05 0.03 0.02

Using these coefficients, a representative mean significant wave height (Hm0, mean) can be

estimated by multiplication of the wave disturbance coefficient of the area with the incident significant

wave height (Hm0) outside. As may be seen from the Table 8.1 above, coefficient of only 0.2 reaches

location B1 if incident wave of 1 m approach the port from NE direction.

 Outcome of Model Studies8.1.3

Considering that the berths under consideration are for handling bulk cargo, cargo handling

operations can be effectively undertaken for a significant wave height of 1.0 m, which corresponds to

an offshore incident wave height of more than 2.5 m.

Based on the percentage exceedance of waves at 20 m contour (Table 8.2), it is assessed that waves

exceeding even 2m are negligible and hence it may be safely concluded that downtime at the port

with proposed layout is practically nil under the normal wave conditions.

Table 8.2 Percentage of Wave Occurrence and Exceedance










































































































































