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Abstract— Containerisation has enhanced rapid movement of cargo and resulted into far reaching changes in the entire transport system. Coordination and Integration among Shipping lines, ports ,railways, roadways and Inland Waterways gave rise to Multi-modal transport .However Inter-modalism involves heavy capital investment and the entire transport infrastructure has to be overhauled and restructured to achieve door-to-door container services. Such capital investment would pay in the long run. The best Indian ports are nowhere near the efficiency level of Rotterdam, Hong Kong and Singapore and the best way to achieve this is by Privatisation. Private sectors are capable of improving the current infrastructure.  Ports like Singapore and Hamburg are investing their profits and skills in new port development in other parts of the world, such investors can be attracted for private investments. BOT (Build, Operate and Transfer) can be implemented with the increase in the number of CFS (Container Freight Station) and ICD’s (Inland Container Depot). With the installation of AGV’s(Automated Guided Vehicles) and automated terminals the turnover time will be shorter.  Services like OPL (Outer Port Limit) can compensate for the bunkers, fresh water, waste removal and other technical requirements. The newer canal system of Narmada is the one that offers technical scope for navigability thus, the problem of National Waterways can be tackled by the collective action of dredging and the use of shallow draft vessels.
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I.  Introduction 
Railways and roads have long enjoyed the attention of policymakers in India, but waterways were left behind. Transportation of cargo through inland waterways not only helps to reduce carbon emissions but also curbs the rate of road accidents, making it an effective means of transportation.

In terms of quantity, inland waterways can move five times more cargo than roadways and railways. The construction and maintenance of the waterways system is also cheaper to build and maintain.

While the challenge for the government remains to establish robust waterways systems bypassing problems like, seasonal river flows, dry summers, low heightes obstructing traffic and diverting river navigation without hurting irrigation and drinking water needs, the benefits are surely worth taking that plunge.
II. Indian Ports
India has a coastline spanning 7516.6 kilometres, forming one of the biggest peninsulas in the world. According to the Ministry of Shipping, around 95 per cent of India's trading by volume and 70 per cent by value is done through maritime transport. It is serviced by 13 major ports, 200 notified minor and intermediate ports. The total 200 non-major ports are in the following States:- Maharashtra (48); Gujarat (42); Tamil Nadu (15); Karnataka (10); Kerala (17); Andhra Pradesh (12); Odisha (13); Goa (5); West Bengal (1); Daman and Diu (2); Lakshadweep (10); Pondicherry (2); and Andaman & Nicobar (23).[1]
Indian government has a federal structure, and according to its constitution, maritime transport is to be administered by both the Central and the State governments. While the central government's shipping ministry administers the major ports, the minor and intermediate ports are administered by the relevant departments or ministries in the nine coastal states Andhra Pradesh, Odisha, West Bengal, Tamil Nadu, Kerala, Karnataka, Goa, Maharashtra and Gujarat. Several of these 187 minor and intermediate ports have been identified by the respective governments to be developed, in a phased manner, a good proportion of them involving public–private partnership.
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III.  How To Attract Investment’s
A. Public-Private Partnership
A public–private partnership (PPP, 3P or P3) is a cooperative arrangement between one or more public and private sectors, typically of a long term nature.Governments have used such a mix of public and private endeavors throughout history. However, the past few decades has seen a clear trend towards governments across the globe making greater use of various PPP arrangements.
B. BOT
Build–operate–transfer (BOT) or build–own–operate–transfer (BOOT) is a form of project financing, wherein a private entity receives a concession from the private or public sector to finance, design, construct, and operate a facility stated in the concession contract. This enables the project proponent to recover its investment, operating and maintenance expenses in the project.

IV. How To Increase The Efficiency Of Water Transport
A. Multimodal Transport
Multimodal transport (also known as combined transport) is the transportation of goods under a single contract, but performed with at least two different means of transport; the carrier is liable (in a legal sense) for the entire carriage, even though it is performed by several different modes of transport (by rail, sea and road, for example). The carrier does not have to possess all the means of transport, and in practice usually does not; the carriage is often performed by sub-carriers (referred to in legal language as "actual carriers"). The carrier responsible for the entire carriage is referred to as a multimodal transport operator, or MTO.

 "'International multimodal transport' means the carriage of goods by at least two different modes of transport on the basis of a multimodal transport contract from a place in one country at which the goods are taken in charge by the multimodal transport operator to a place designated for delivery situated in a different country"

B. By Increasing CFS and ICD’s
A container freight station fee is assessed for LCL shipments. 

After arriving at the destination port, LCL cargo is taken to a container freight station (CFS) to be deconsolidated; after that, it’s loaded into a truck and transported to the final destination. The CFS charges a fee for this deconsolidation service, based on the volume of the cargo. 

Inland Port Depot (ICD) sometimes referred to as (Dry port) is an inland intermodal terminal directly connected by road or rail to a seaport and operating as a centre for the transshipment of sea cargo to inland destinations.

In addition to their role in cargo transshipment, dry ports may also include facilities for storage and consolidation of goods, maintenance for road or rail cargo carriers and customs clearance services. The location of these facilities at a dry port relieves competition for storage and customs space at the seaport itself.

V. To Connect West –coast With Interior Areas
A. Navigable Water’s Of River Narmada 
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The Narmada also called the Rewa, is a river in central India and the fifth largest river in the Indian subcontinent. It is the third largest river that flows entirely within India, after the Ganges and the Godavari. It forms the traditional boundary between North India and South India and flows westwards over a length of 1,312 km (815.2 mi) before draining through the Gulf of Cambey (Khambat) into the Arabian Sea, 30 km (18.6 mi) west of Bharuch city of Gujarat. It is one of only three major rivers in peninsular India that run from east to west (largest west flowing river), along with the Tapti River and the Mahi River. It is the only river in India that flows in a rift valley, flowing west between the Satpura and Vindhya ranges. The Tapti River and Mahi River also flow through rift valleys, but between different ranges. It flows through the states of Madhya Pradesh (1,077 km ), and Maharashtra, (74 km)– (35 km) then along the border between Madhya Pradesh and Maharashtra and (39 km ) and the border between Madhya Pradesh and Gujarat and in Gujarat (161 km ). 

The river is presently partially navigable in the estuary reach around Bharuch but the river has never been a transport artery. The idea for inland navigation emanated with NWDT giving its award for the two main dams – the Sardar Sarovar in Gujarat 180 kilometres  from the coast and the Narmada Sagar in Madhaya Pradesh – the two dams separated by a river distance of about 900 kilometres , and the plans to build two other dams in between on the main stem of the river. A feasibility study has been carried out for navigating the Narmada from the sea up to Hoshangabad – a distance of 639 kilometres  – or even up to Jabalpur a further distance of309 kilometres , upstream. The main challenge in these studies is the arrangements to be planned to negotiate the Maheswar, Indira Sagar, Omkareswar, and Sardar Sarovar projects. As such, the navigation option is still open and probably can only be pursued after all the above dams are completed and other implications examined .

B.  How To Tackle The Issues Related To Draft Available
1. DREDGING OPERATION

Dredging is an excavation activity usually carried out underwater, in shallow seas or freshwater areas with the purpose of gathering up bottom sediments and disposing of them at a different location. This technique is often used to keep waterways navigable. Dredging can create disturbance to aquatic ecosystems, often with adverse impacts.

2. SHALLOW DRAFT VESSEL’s
With the use of a vessel of 100 tonne capacity having  following specifications:

Length – 20 metres

Bredth – 5 metres

Height – 1 metre
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3. Comparative Study
FOR TRUCK –

POWER  CAPACITY  -  420 Hp
MILEAGE  - 8 Km/Litres

DISTANCE  - 500Km

FUEL CONSUMPTION  - 500/8 = 62.5 Litres  (For one trip)

COST OF DIESEL -  61.26 Rs / Litre

TOTAL COST -  62.5 * 61.26 = 3828.75 Rs

NO. OF CONTAINERS CARRIED - 1

MASS OF THE CONTAINER - 30,000 Kg 

FOR SHIP –
CAPACITY – 1000 TEU

SHIP CRUISES AT – 12 Knots

DISTANCE – 500 Km

FUEL CONSUMPTION - 30 Tonnes a day

FOR 1 TONNE -  302 USD

TOTAL COST – 302 * 30 =  9,060 USD   Or   5.83 Lakh

COST PER CONTAINER – 583 Rs 

Thus by using  waterways the cost of transport can be lowered by 6 times (approximately) .
VI. PORT OF COCHIN

The Port of Kochi, Kerala is one of the most important natural ports in India. It is situated on       Willingdon Island, just 20km from the direct Middle East to Far East sea-route. It has the most strategic geographic proximity to major marine sea routes.

The maritime gateway to peninsular India, Cochin is the fastest growing logistic centre emerging                                                                In to a major International transshipment terminal. An all-weather natural Port, and located      strategically close to the busiest international sea routes Cochin is promoting a major liquid terminal,   bulk terminal and maritime industries in its port based SEZs .
C. How To Increase The Efficiency Level
1. INTERNATIONAL CONTAINER TRANSHIPMENT TERMINAL (ICTT)-

Cochin Port is home to the International Container Transhipment Terminal, a 14.5 metre draft Transhipment Terminal, operated by DP World capable of handling post panamax ships. The 605 metre long terminal has 1 million TEU capacity in the first phase; the ultimate capacity is to grow to 3 million TEUs.
[image: image4.jpg]



2. OUTER HARBOUR PROJECT-
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The littoral drift phenomenon, which is associated with the movement of substantial quantity of sand, predominantly from the north to the south, has been widel held to be responsible for the coastal erosion off the coast of Cochin. 

This phenomenon is also thought to be principally responsible for the fact that 95% of the siltation of Cochin Port is from the outer sea.  At 21 million cubic metres per year Cochin Port has the highest siltation among Indian ports, necessitating year-round maintenance dredging. 

Their study, based on extensive modelling at Central Water & Power Research Station, Pune shows that if two breakwaters are constructed, there would be an accretion  to the coastline of 50-100 metres in the Fort Kochi-Chellanam area and 100-200 metres in the Puthuvypeen area in 10 years.  As such, the project is of immense environmental importance to the Cochin coast. 

A further benefit of the breakwater project is that it reduces siltation in the inner harbour from about 21 million cubic metres to 12 million cubic metres, a drop of 40%. 
3. AUTOMATED GRAIN TERMINAL

Kerala is a food-deficit state, producing only about 15% of its annual Food Grain requirement. So about 2.5 Million Tonnes of Rice and 0.4 Million Tonnes of Wheat are being procured from outside the State every year. Kerala also depends on other States and countries for almost the entire requirement of pulses.

4 acres of land has been earmarked for setting up an Automated Grain Terminal in PPP (DBFOT) format.The Grain Terminal, through automated handling, ensures high productivity and hygienic standards of a high order. In such a system, the Grain in bulk will be pneumatically pumped from the ship to the silos, where they will be stored for dispatch either in bulk, or in bags after standardization through automated bagging
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4. AUTOMATED GUIDED VEHICLE-
An automated guided vehicle or automatic guided vehicle (AGV) is a mobile robot that follows markers or wires in the floor, or uses vision, magnets, or lasers for navigation. They are most often used in industrial applications to move materials around a manufacturing facility or warehouse. Application of the automatic guided vehicle broadened during the late 20th century.

The AGV can tow objects behind them in trailers to which they can autonomously attach. The trailers can be used to move raw materials or finished product. The AGV can also store objects on a bed. The objects can be placed on a set of motorized rollers (conveyor) and then pushed off by reversing them. AGVs are employed in nearly every industry, including pulp, paper, metals, newspaper, and general manufacturing. Transporting materials such as food, linen or medicine in hospitals is also done.
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5 .OUTER PORT LIMIT
VII. SOCIO ECONOMIC EFFECTS-

Scope of socio-economic impact It is widely accepted that research infrastructures contribute to both social and economic development, through direct and indirect improvements, for example, to education, safety, health, roads, water and energy supplies, and to many other areas. The attention to the role of research infrastructures has prompted studies measuring the scientific, social, and economic benefits deriving from these infrastructures.

    A. SCIENCE TECHNOLOGY AND INNOVATION
· New services and opportunities for users and customers
· New knowledge and skills (scientific papers)

· New methods, techniques, and applications 

· Mutual learning, knowledge exchange, spill overs 

· Intellectual Property Rights 

· New instruments and products 

· Joint R&D projects with industry 

· New science and innovation networks 

· Opportunities for spin-offs and start-ups

· Eradication of the technological divide

         B. ECONOMIC

· New directly and indirectly created jobs 

·  Increased economic activity by RI expenditure

·  Training and skill development (scientists, general staff) 

·  Research training for students 

·  Career opportunities

·  Highly-skilled workers for the labour market

·  Critical mass and synergy effects with other facilities 

·  Life Long Learning opportunities

C. SOCIAL
· RI shaping cultural activities and lifestyles 

· Increased cultural diversity affecting attitudes and behaviours 

· Better socio-cultural skills and language skills 

· New medical instruments, diagnostics, treatments

· Improved community services (health care, education...) 

· More public awareness of benefits from science 

· Increased social cohesion 

· Poverty alleviation

· Improvement of health

CONCLUSION

Shipping is the pillar of a country’s trade. Containerization   plays a vital role in the same as most of the goods today are exported/ imported in containers. Development of Inland Water Transport will benefit the farmers ,  since  using  waterways the cost of transport can be lowered by 6 times (approximately) .

Port of   Cochin   has got a lot of internal waters which are quite deep and easily can be transformed into a high-tech Port. Labour is  plentiful  and good educated people available. Shipyard is being built for Indian Navy, so other small projects can be built for smaller vessels to compensate  for  Offshore Supply Vessel’s. It has a good natural harbour and is a strong traffic generating location which provides a good reason for becoming one of the busy ports .With the installation of AGV’s(Automated Guided Vehicles) and Automated terminals the turnover time will be shorter. It can be a connecting junction for the vessels coming from Persian Gulf that are bound for the Eastern markets and could save a lot of revenue that is lost due to the Trans – shipment of containers at  Colombo.  
All we require is political will and a little push from the government.

Right now steel is cheap and this is the time to make the push and use this opportunity to make ships , which is also another angle of port, not just cargo.
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