Ladies and Gentlemen,
It is my pleasure to be here today in the great city of New York to talk about ferry safety.
Over the 30 years of my career, there have been many ferry projects but each one has
placed safety as a key criteria for the design, construction, and operation. I want to thank
Dr. Roberta Weisbrod for shining a bright light on the issue of ferry safety, especially in
developing countries. Today, I hope to share some of my thoughts and experience in
working with ferry systems and ferry operators from around the globe. My focus will be on
the vessels but they must serve routes that connect landings. Let’s see where that will take
us.
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I am going to give a very brief statement on my company’s experience in designing ferries
before going on to examine the economic and geographic landscapes that promote ferries
as a form of transportation. We will then look at some examples of challenges and
corresponding ways to meet those challenges.
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Elliott Bay Design Group has been designing a wide variety of ferries for almost 30 years.
These range from large, ocean going vessels to small river ferries that carry mostly sheep as
seen in the upper right corner. We understand transportation planning, vessel design, and
implementation of new ferry services. Recently we have been working on alternative fuels
and energy efficient designs to reduce the footprint of ferry services on the environment.
So, why ferries? Water transportation can be a vital component of a regional transportation
network and an opportunity to expand service. The major throughway, the water, is in
place. A ferry system provides the access points (terminals) and the vehicles (ferries).
Smart growth of ferry systems has helped major cities such as London, New York, and Hong
Kong take advantage of their waterfront geography. As cities, and regions, continue to
grow, ferries will become increasingly important as a cost effective means of expanding
transportation opportunities.
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Growth in US GDP is projected at 2.1%. Growth in the developing world is projected at 5%
to 6%. Population in Africa has grown from 477 million in 1980 to 1.2 billion in 2015. India
has an annual growth rate of 1.2% but it is declining. South America is growing at 1% per
annum. All this means that infrastructure needs will be critical for those areas. This is
especially true in the mega cities that are identified in the world map shown on the screen.
New York City Metropolitan Area has a population of 20.2 million, with 8.5 million in New
York City proper. People here complain about the crowding on the subways. Imagine then
a city like Mumbai, India with a current population in excess of 21 million and growing by
approximately a half a million people every year. The infrastructure supporting that city,
whether it be electricity, water, sanitation, wireless, or transportation is under stress.
Transportation infrastructure is vital to a region since it provides the access to supplies,
food stuffs, and employment. Even water for slum areas where there is no fixed water
supply. Everything is connected through geography and the transportation network.
I can recommend the book Connectography by Parag Khanna. It shows ways in which mega
cities may transcend traditional national boundaries and economic constraints.
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Every ferry system can be defined by certain key requirements. Typically the existing
transportation patterns are defined through route studies and an overview of development
activities in employment, housing, education, and shopping for goods and services.
Whether the existing transportation is via roads (buses, private vehicles, motor bikes,
lorries, or vehicles for hire), fixed guideway (heavy rail, light rail, subway, monorail, or
funicular), or by a combination of all of the above including foot transportation, there is a
need to use existing transportation to benchmark the potential for additional waterborne
transportation. This is especially true when evaluating transportation costs versus time and
understanding possible shifts from existing modes to a new waterborne mode.
Once the transportation patterns are understood, studies can be made regarding the most
effective combinations of terminals, vessels, and trip frequency. Since ferry travel will
almost always involve connection to other transportation modes, the location of terminals
is critical for good connectivity. The size of the fleet should trigger planning for its
maintenance, its fuel supply, the pipeline for trained crew members, and the close
relationship with regulatory authorities. By default, ferries are visually in front of the
public, the politicians, the city planners, the environmentalists, and other key stakeholders.
A ferry operator must embrace the regulatory environment since there is no escape.
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Shown on the screen are three regions in Africa where natural geography and population
density suggest that ferry transportation should be, or is, a part of the transportation
infrastructure. In the lower left we have Kinshasa and Brazzaville located on either side of
the Congo River, with Kinshasa to the south of the river. The regional population is
approximately 11 million people, the third largest in Africa after Lagos and Cairo. To add
additional challenges, the river forms the national border between the Democratic
Republic of Congo and the Republic of Congo. There is an existing ferry operation that
transports vehicles and passengers across the river. Customs and immigration controls
ensure long waits and crowded conditions.
I n the middle we have the City state of Lagos, Nigeria. The regional population is
approximately 21 million people. Lagos is a major port city with the central business
district on an island connected to the mainland by bridges. A large lagoon lies to the
northeast of the center and a inter‐coastal waterway runs to the west. Traffic conditions in
Lagos can produce traffic jams of 3 to 4 hours.
The upper right image shows Mombasa, Kenya. Smaller that the other two, Mombasa has
a population of only 1.2 million. It is also an island, connected to the hinterlands via
bridges and a major vehicle ferry operation. Mombasa is the major port for East Africa and
is characterized by wharves, tank farms, container terminals, and the airport. Again,
geography suggests that a passenger only ferry might successfully supplement the existing
road transportation.
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Many developing countries have some level of ferry transportation. The key questions are
whether the waterborne transportation system is effective and safe. Safety is the focus of
this conference. Safety is seen as clashing with economics, creating challenge that can be
overcome with smart thinking. Obsolete or marginal vessels are one challenge as shown in
the upper right. These vessels are relics of a once thriving ferry system that used to
operate on Lake Victoria, connecting ports in Kenya, Uganda, and Tanzania.
Another challenge my be overcrowding that surpasses the capacity of shipboard life saving
equipment. The photo in the lower right shows the Likoni ferry that connects Mombasa
with the southern region along the cost.
The challenge might be inadequate capacity as shown in the image on the lower left. Here
a wooden canoe powered by an outboard motor, typical of the vessels that connect small
communities around Lagos to the central business district. The Lagos State Waterways
Authorities (LASWA) requires all ferry passengers to wear lifejackets. Good for safety but it
sends a discouraging message to passengers.
Another challenge lies in the patchwork of regulations. Here is another ferry operation in
Lagos. Since the government subsidizes petrol but not diesel fuel, all of the ferries use
outboard engines with portable fuel tanks. Leaking hoses, missing fill caps, and lax safety
standards (crew members smoking around fuel tanks and engines) makes water travel
more hazardous than necessary.
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Most developing countries lack appropriate regulations governing the design, certification,
operation, and maintenance of modern passenger ferries. While the national governments
might be members of the International Maritime Organization (IMO), such international
standards are cost prohibitive and unnecessary for small domestic watercraft. Instead,
small vessel regulations from countries such as Australia, might be readily adopted. Such
an approach would have the benefit of applying established training programs and
associated legal structures to facilitate implementation.
Developing countries might consider financial incentives as a tool to promote safer ferries.
This might be through a fuel rebate for vessels that comply with voluntary standards or low
cost vessel loans to promote the introduction of newer, safer vessels. Insurance might play
a role in forcing less safe operations to have higher operating costs and thus incentivizing
them to change practices or equipment.
Finally, countries should consider the benefit of lowering taxes or import duties on safety
equipment or training activities.
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There are some solutions for vessels. They should be designed so the certified capacity
cannot be exceeded. This can be through a combination of fixed seats and floor space.
Where possible, an overload situation should be considered as the basis for intact and
damaged stability analyses. The vessel designs should be simple and robust. Consideration
should be given to how mechanical and electrical systems will be maintained (Remember
the missing petrol tank caps?). This means availability of spares, training of technicians,
and a structured maintenance program. As a designer or operator, proper selection of
materials for wear resistance and longevity may increase initial capital costs but provide
long term benefits. It is recommended that the vessel builders and equipment suppliers
support the development of training and maintenance programs., especially if materials
such as marine grade aluminum are applied, with their specific requirements for inspection
and repair.

9

Similarly, the answer for terminals is to keep them as simple as is consistent with their
traffic demands. Large, fixed terminals may resonate with transportation officials used to
railway stations or airports, but most ferries can succeed with modest terminal facilities.
Consider the use of quickly erected fabric structures to keep the rain and sun away but
provide good ventilation. Floats with gangways and basic pile moorings can safely connect
the vessels to shore. Wireless ticketing systems, such as the M‐Pesa system used in Kenya
might reduce the opportunities for selling tickets beyond the safe capacity of the vessels
and reduce problems associated with cash controls. Since the cities in developing
countries are growing rapidly, the terminal locations should have the flexibility to adapt to
the growing transportation needs. Connectivity to other transportation modes is vital,
since people inevitably take a ferry as part of a multi‐mode journey. The ferry is a
conveyance, not an end to itself.
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This is a 3‐D model of the new Staten Island ferries that have been designed by my
company and are currently out for bid. With a capacity to carry 4,500 passengers, safety
has been a paramount concern throughout the design process. New York is reinvesting in
its transportation infrastructure. We collectively need to help developing countries as they
discover or rediscover their existing waterways as a component of a comprehensive
transportation network.
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