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Foreword 

The Ministry of Transport, Infrastructure, Housing and Urban Development has a Vision to be 

global leader in provision of transport infrastructure, maritime economy, the built environment 

and sustainable urban development.  Apart from the trunk infrastructure, it is designed to 

encompass other investment and economic activities such as International Airports, Resort cities, 

Special Economic Zones, Industrial parks and mineral exploration to generate and harness the 

economic and business activities for the corridor to bolster the viability of the investment and 

overall program sustainability. As part of policy and institutional reforms, Vision 2030 

identified LAPSSET projects as vital development components critical for spurring growth, 

providing an alternative transport corridor and offering a platform for opening up the vast 

northern parts of Kenya consisting of over 70% of the land mass which has great economic 

potential for exploration and utilization. The projects are also aimed at providing alternative 

tourist attraction sites, open up the areas for trade while making the country the transport, trade 

and logistics hub in the African region. The sustainable implementation of LAPSSET Corridor 

Program through Master Planning enhances realization of Kenya Vision 2030 which is Kenya's 

long- term development agenda aimed at transforming Kenya into a globally competitive, newly 

industrialized, middle income country that ensures its citizens benefit from a high quality of lif e 

in a clean and secure environment.  

Through engagement with relevant stakeholders, an Integrated Transport Infrastructure Master 

Plan was developed with an objective to interlink various LAPSSET Corridor project components 

in Lamu County to ensure sustainable implementation of the projects. This provides a baseline 

for proper long-term Physical Planning and will also ensure an efficient and effective 

Infrastructural development within Lamu. The Integrated Transport Infrastructure Master Plan 

Provides a baseline for Physical Planning, Infrastructure development/improvements and a 

practical Planning tool to assist both National Government and County Government of Lamu in 

identifying, prioritizing and implementing needed improvements to its transportation network in 

an efficient and effective manner. The Master Plan further develops a long-term transportation 

vision and overall transport network philosophy to support Lamu Countyôs future allocation of 

population and employment growth. 
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Preface 

The Integrated Transport Infrastructure Master Plan is carried out under LAPSSET Corridor 

Program which provides seamless connectivity, enhance trade and logistics within the African 

region by providing an alternative and strategic corridor to serve the landlocked neighboring 

countries such as Ethiopia and South Sudan.  LAPSSET Corridor Program has positioned Lamu 

in the developmental limelight resulting in social-economic growth and development. Lamu 

County hosts significant LAPSSET Corridor infrastructure project components such as Lamu 

Port, Roads, Railways, Pipelines, International Airports, Resort Cities, Crude and Product oil 

Pipeline, Energy Infrastructure among others. Transport Infrastructure Master Plan for Lamu Port 

City formulates a technically feasible and socially/environmentally sustainable Master Plan that 

will ensure that the LAPSSET Project components in Lamu are efficiently connected while 

allowing for adequate expansion in future. The Master entails Provision for Integrated road and 

rail networks interlinking the LAPSSET Corridor project components in Lamu such as Lamu Port, 

Resort City, International Airport, Special Economic zone areas/Industrial areas, Terminal 

facilities among others; Priority road projects and preliminary recommendation on traffic flow 

management, including traffic signaling; Other public transport network interlinking the project 

components; Non-motorized transport facilities (cycling and walking); Public spaces and any 

other related transport facilities deemed to be necessary, such as multimodal platforms. 

Generally, the development of a well-planned LAPSSET Corridor program wil l create 

employment opportunity and reduce poverty in the country as well as improve accessibility and 

enhance socio-economic development of the Lamu country and beyond. With proper Master 

Planning, LAPSSET Infrastructure Corridor Program has far reaching benefits to the Lamu 

County and the country at large. When fully implemented, it wil l enhance competitiveness and 

assist in rebalancing growth in Kenya hence abetting the process of achieving economic 

integration through enhanced access to the natural resource base areas, market for the products 

and ensuring the economic opportunities are expanded. Further, the Master Plan will enhance 

efficient, seamless inter-modalism in the countryôs transport and logistics operations. 

Continued investment in a well-planned t ranspor t  infrastructure project wil l help the nation to 

strengthen socio-economic base of Kenya by improving infrastructure as the key backbone of 

the Kenyan economy.  
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Executive Summary 

Vision, Purpose and objectives of the study 

The vision of the study is to develop an Integrated Transport Infrastructure Master Plan to interlink 

the various Lamu project components with the purpose to develop a long-term transportation 

vision and overall transport network philosophy to support Lamu County's future allocation of 

population and employment growth and to serve as a practical planning tool to assist the County 

Government in identifying, prioritizing, and implementing needed improvements to its 

transportation network in an efficient and effective manner. 

According to the Terms of Reference (ToR), the global objective of the assignment is to support 

the LAPSSET Corridor Development Authority (LCDA) in implementing the LAPSSET project 

in a sustainable manner. The specific objective of this that the consultancy will formulate a 

technically, economically feasible and socially/environmentally sustainable master plan that will 

ensure the transport infrastructure efficiently connects each of the project components while 

allowing for adequate expansion in future. 

The study shall provide a baseline for long-range land-use planning, infrastructural development 

and infrastructure improvements. The study should also serve as a practical planning tool to assist 

the County Government in identifying, prioritizing, and implementing needed improvements to 

its transportation network in an efficient and effective manner. 

The Consultantsô proposals shall be based on transportation principles relating to safety, 

accessibility, mobility, affordability and the environment. Non-motorised transport modes 

(walking and cycling) shall be fully taken into consideration in the Consultant proposals as they 

are important modes for localized trips. The Consultant proposals shall aim at minimizing 

negative impact on the environment and minimizing greenhouse gas emissions. 

Port Planning 

From a strategic perspective Lamu Port is rightly expected to be the focal point and the major 

transport business generator of the LAPSSET Corridor, with great potential to serve national and 

regional economic interests. Its future success is therefore tightly related to the LAPSSET 

Corridorôs road, rail and oil componentsô growth.  Furthermore, its mission should be to become 

a gateway link to the Northern / North-Eastern Kenya, and to the East African Region contributing 

to the decongestion of the Mombasa port. However, the high environmental / cultural sensitivity 

of the Lamu coastline call for serious attention. 

The expected annual freight demand forecast for the revised time period 2020-2040 lies at the 

24.8 mil tons maximum level for year 2040, with emphasis on containers, general cargo / break 

bulk, and agri-bulk. This forecast however may require updating in order to take into consideration 

important external environment developments in Kenya and East African Region within the last 

six years. 

From a zoning perspective the port will most probably have to break into two sections (the 

Commercial Port in the south and the Industrial Port in the north) as it is anticipated that the Joint 
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Military Base will finally remain in its current position. This event would succeed a basic 

disaggregation between ñdirtyò and ñdangerousò industrial cargo activities from cleaner and less 

dangerous commercial cargo activities. Provisions for separation of ñcleanò from ñdirtyò cargo 

are also taken within the Commercial Port zone.  

The development of the Commercial Port activities is expected to be gradual but faster than this 

of the Industrial Port. By 2040 the Commercial port is expected to be fully developed with 16 

berths and a total berth length of 4,920m. The Industrial Port is expected to grow faster within the 

2030-2040 period having a zone of 8 public use berths with a total berth length of 2,410m. Some 

more user dedicated berths could be developed by big industrial users in the northern zone of the 

Industrial Port, most probably beyond the 2040 horizon. 

Since there is plenty of spare storage capacity within both port sections, the capacity limiting 

factor is the quayside capacity. Overall capacity of both port sections reaches 38 mil tons in 2040, 

excluding zone 2 of the Industrial Port, and this implies a 65% port capacity utilization factor. 

Regarding port hinterland interconnection, both port sections are expected to be connected to the 

road and rail corridors independently and efficiently. A central Rail Freight Terminal is foreseen 

to serve both port sections and it has been relocated to the north side of SEZ for operational 

efficiency purposes. Rail terminals within the port are to serve all cargo type berths. However, 

their exact intermodal configuration is to be determined at a later development phase of port and 

rail operations. The buildings and utilities foreseen by the JPC study are expected to cover 

adequately the needs of both ports. 

Transport Planning 

Across the County, all roads are unpaved and in a deplorable state which makes travel time 

increase by 300% compared to the normal time it would take to reach a destination. The main 

road from Mokowe to Witu is in a poor condition and often floods; large potholes rendering the 

road impassable by use of small vehicles. 

Despite the very bad existing condition of the roads, two major road construction projects have 

been initiated: the A10 Lamu ï Garissa ï Isiolo highway and A7 Lamu ï Witu ï Garsen highway. 

These two main roads will also form in the future the main transport axis to interconnect the 

various LAPSSET components to each other as well as the rest of Kenya and other East African 

countries. 

Proposals for better interconnection of the two main highways are provided in the report. The A10 

highway is to be joined by 2 service roads on each side that will distribute the traffic originating 

or ending at the LPC or the port/SEZ zone to their respective destinations. This way the through 

or transit traffic on A10 will not be mixed with urban traffic or traffic entering/exiting the 

port/SEZ zone. In order to achieve this traffic management, 4-leg through intersections and 3-leg 

(T type) junctions are identified and proposed. 

Furthermore, a functional and design prioritisation of the urban road network is proposed. This 

prioritisation includes urban motorways, urban arterials (including BRT and NMT facilities) and 

urban collectors. The design characteristic, the corridor width, the Right-of-Way and the 
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allowable traffic volumes for these roads are analysed in detail and presented in the transport 

planning chapter. The functional specification and further details on the effect and development 

of the urban roads is analysed and proposed in the Urban Planning section. 

The port/SEZ zone traffic management is presented next. A classification of the road network is 

presented, including Primary Distributor, Secondary Distributor and Site Access Roads. Primary 

distributors form the backbone of the road network with the SEZ area and connect it to the main 

transport corridor, which in this case will be A10 (through the east service road) and A7 (through 

the port access road). The secondary distributors are the connector roads between the primary 

distributors and the site access roads, that are used to provide access to the individual sites. 

A detailed plan of the Non-Motorised Transport network is presented, along with detailed design 

characteristics. Pedestrian walkways in all their forms (pathways, sidewalks, etc) are analysed and 

their specifications are given, so that the correct width and layout is considered, both during the 

planning stage (allowance for correct Right-of-Way) as well as during the detailed design phase. 

The same characteristics are also provided for bicycle ways and proposals are given regarding the 

safe design of crossings and intersections. 

An analysis of the role and modes of public transport is presented in the Transport Planning 

chapter. This analysis serves as a basis for further development of public transport network, that 

is presented in the Urban Planning chapter. The advantages and disadvantages of various public 

transport modes is presented and the most advantageous mode (the Bus Rapid Transit or BRT) is 

described in more depth. Design characteristics and specifications as well design guidelines are 

presented. Although part of the public transport network, the water or marine transport is 

presented separately, due to its enhanced role in Lamu County. An initial water transport network 

is proposed, with jetties and connections nodes to both LAPSSET components as well as other 

Lamu County destinations. Design guidelines and drawings of modern jetties is provided together 

visual images and figures of passenger, cargo and vehicle carrying ferries in order to assist in the 

further development of the water transport in Lamu County. 

Urban Planning 

The starting point for the Urban Planning tasks of the LAPSSET Transport Master Plan is the port 

area, its operations, transport requirements and future growth. These requirements determine the 

type, size and location of infrastructure and support activities.  

Location affects operations and efficiency and vice versa. In addition, these operations require 

personnel, workers and their own support facilities and services. Earlier reports and Master Plans, 

in response to the port components of LAPSSET, have identified the need for an urban area of 

varying size and population that is an essential component for overall success. 

Within the study, the urban area is known as Lamu Port City or LPC. The JPC study made some 

very general calculations about population and water consumption needed given the size and 

scope of the port area. Lamu County and the Atkins Investment plan have presented more specific 

proposals. The Atkins plan, in particular, considered the various components and defined a 

development boundary than encompasses three main areas: port side industrial zone development, 

an urban area for long-term residents and businesses and a leisure city and civic centre. 
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None of these three land-use óunits, exist in any form or shape on the ground. They are intentions 

and require planning and careful consideration to align and harmonise their functions. Earlier 

studies defined a series of larger or smaller development blocks which the current study has called 

Environmental Development Zones (EDZs). There are 75 EDzs in total and they were assigned 

an initial land use such as Low Density Residential, Leisure City, Heavy Industry etc. There are 

15 general land uses in this instance. The urban area is expected to house and offer meaningful 

existence to up to 1.2 million inhabitants. 

A well-functioning urban area is crucial to the whole project since it is one of the perceived 

advantages of re-locating and living in LPC that most of the marketing will depend. There will be 

tax incentives and óleanerô business regulations, but ultimately managers and senior staff must be 

convinced on a personal level of the merits of any location i.e. the quality of housing, residential 

areas, efficient transport corridors and access, friendly, clean public transport, safety and security 

for non-motorised transport with acceptable air and water quality. 

Some port area functions have been re-located. The urban planning tasks have therefore re-

assigned supporting land uses accordingly. Most of the distribution proposed by earlier studies 

has remained. With changes in the basic infrastructure and the use of two major corridors based 

around the A10 and A7 the high-density zones were partly relocated to adjoin the corridors since 

the medium density uses were not appropriate. 

The urban planning component of the Master Plan specifies urban road policies that will ensure 

that there is (i) sufficient road space and (ii) that road designs and RoWôs provide for inclusion of 

pedestrian, cycling and public transport from the design stage and not after construction. The 

earlier in the project cycle a proper assessment is made of the function of each road the greater 

will be the saving in scarce resources in the long run. The urban planning component therefore 

urges implementing agencies to be pro-active in this regard. The overall planning framework that 

is being recommended is known as ñSustainable Urban Mobility Planningò. 

This is a simple idea. It means that when planning transport in the broadest sense (i.e. mobility) 

consideration must first be given to non-motorised transport and public transport with private car 

transport requirements addressed last. Ignoring the needs of non-motorised transport is both 

socially unfair and extremely costly in terms of air, noise quality and lives lost due to accidents 

since in Kenya at least up 40-50% of daily trips are undertaken on foot. This is expected to be the 

case for LPC as well. The key to sustainability is also about the cost of urban development. 

Compact urban areas have lower costs in terms of provision of roads, utilities, services, schools, 

hospitals, urban transport and so on. 

The third major theme in the section is about phasing of development. The phasing discussed in 

earlier studies is very strategic in nature. Phasing is required in order to ensure that port side and 

urban side functions are in step and mutually supporting. The second major reason is that phasing 

when properly implemented ensures that development proceeds in a compact and efficient manner 

bearing in mind the high cost of providing infrastructure. So, there should be strictly implemented 

development control such that isolated developments and residential units and areas are developed 

in a contiguous manner with the boundary that defines each development phase. In that way the 

principles of efficiency and SUMP can be implemented at substantial saving in resources. To this 

end the study recommends 5 development phases from 2020 to 2050 onwards. Each urban side 
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phase is matched by an industrial side phase so that ótranchesô of land are released in a systematic 

and planned manner allowing a given number of inhabitants to establish themselves as well as 

businesses, government functions, local government, health and education. At the same the urban 

road hierarchy will gradually take shape as well as the local neighbourhood network within the 

EDZs so designated. 

In order to ensure adequate and modern public transport the urban planning section also 

recommends some BRT routes that will connect the various of areas of the city, industry and 

leisure city. Again, these BRT lines will be phased and in-line with the residential and other 

phases. BRT operations use normal road carriageway facilities and are therefore easily extended 

linearly in parallel with the developing road network. There will naturally be other complementary 

stage bus services that will operate on other lines as well providing feeder services to the BRT 

line. 

Overall the urban planning tasks have looked at past master plans and have refined and aligned 

land uses in accordance with port related infrastructure. In parallel the needs of the planned urban 

have been identified to ensure that LPC and port-side activities are mutually supportive in the 

medium and long term. 

Railway Planning 

Rail operations in the LAPSSET Corridor and Lamu County in particular are tightly related to 

Lamu Port hinterland interconnection needs at a national and regional level. In this sense rail 

development in Lamu County should focus on getting the Lamu port to successfully become a 

gateway link to the Northern / North-Eastern Kenya, and to the East African Region. Rail 

infrastructure and operations in Lamu therefore should focus on the following three components 

i) a Rail Freight Terminal (RFT); b) port side rail terminal facilities; c) rail links between RFT 

and port terminal facilities; 

The corridor railway line is foreseen as single, diesel, standard gauge line to serve freight. 

Therefore, for interoperability purposes all three above components should be suitably aligned.  

The revised Lamu port layout has two main implications regarding portsô rail connectivity: 

1. the RFT should be relocated to the north-western part of the SEZ, adjacent to the Corridor, 

with north ï south orientation, as indicated in the figure below; 

2. there are separate rail links for each of the two port sections as also clearly indicated, 

branching off from the relocated RFT;   

Regarding railway freight capacity trains are expected to be carrying from / to the Lamu Port 7.4 

million tons (54%) and 14.4 million tons (58%) in 2030 and 2040 respectively. Cargo focus will 

be mainly on containers (including refrigerated), general cargo / break bulk, dry bulk, and liquid 

bulk. Maximum permissible trainsô operation speed: 120 km/h - approaching speed to turnout: 50 

km/h - running speed on passing loop: 50 km/h. Regarding container handling in the RFT, a Reach 

Stacker System seems to be preferable considering KPAôs needs. Forklifts are expected to be used 

for handling general cargo and dry bulk cargo. 

Rail terminals within the port are to serve all cargo type berths. However, their exact intermodal 

configuration is to be determined at a later development phase of port and rail operations. 
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Environmental Planning 

The LAPSSET Transport Corridor project envisages the various developmental activities which 

would lead to the economic impacts in the region. The connectivity to the region with other parts 

of Kenya, South Sudan and Ethiopia will improve and will give ample scope for new areas of 

development like the eco-tourism. Lamu Island which is a UNSECO heritage place will definitely 

attract more number of foreigners and will lead for the economic benefits to the local boat men 

community. 

Shallow marine habitats found in Lamu-Kiunga seascape include coral reefs, seagrass and 

mangroves ecosystems that provide four ecosystem services of provision of natural resources, 

regulating, cultural and supporting services. Seagrass meadows provide numerous high value 

ecosystem services. They are vital habitat for marine organisms and form important foraging 

grounds for the endangered marine turtles and dugongs. Seagrass ecosystems are vital to the 

fishing industries as they serve as an important habitat and source of food to large fishing 

communities. The sea grass stabilizes bottom sediments with their dense roots and rhizomes 

especially during storms. Seagrass beds also represent enormous carbon sinks and are being 

considered in blue carbon schemes. 

A range of environmental threats occur in the Lamu-Kiunga area. They include increasing 

population growth, high poverty levels, deforestation of mangroves, clay mining for pottery, 

unclear land ownership and insecurity that has decimated opportunities in tourism, overfishing 

due to an increasing population size and destructive fishing, unsustainable and illegal fishing 

particularly the use of beach seines and poaching of turtles 

The adverse impacts can be mitigated by timely implementation of the mitigation measures. 

Environmental mitigation is the process of addressing impacts to the environment caused by 

human action ð notably those resulting of highway, railways, aviation, marine, industry, water, 

and other infrastructure projects. First, negative environmental impacts should be avoided, for 

instance by re-siting the project to a more suitable location. If relocation is not feasible, strong 

measures should be deployed to minimize harms. Finally, if environmental impacts are inevitable, 

there should be appropriate compensation. This notion is conceptually sound but has been 

unevenly implemented.  

An Environmental Social Management Plan (ESMP) to be developed to outline measures that are 

to be implemented in order to minimize adverse environmental impacts during the construction 

cycle of a project. It serves as a guide for the contractor and the workforce on their roles and 

responsibilities concerning environmental management at the construction site and it provides a 

basic framework on environmental social monitoring throughout the development period.  

To ensure smooth implementation of the LAPSSET Project, it should be made it a point to explain 

the local population regarding the project activities and the likely impacts can be explained to the 

local population. An awareness campaign regarding the mitigation measures which would be 

implemented in the project should be explained explicitly to the local population. Public 

Awareness Meeting will be conducted at regular intervals during the project cycle. The grievances 

on the social and environmental issues will be recorded from the affected population and will be 

sorted out with the help of the Local County Government. During construction stage, the local 
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people can make their grievances to the Project proponent through their County Members by 

registering their grievances on the Grievance Form provided. Social and Environmental Staff of 

the Supervision Consultant and the Environmental Specialist of the contractor will conduct 

periodically visit to human settlements to collect Grievance Forms. The social and environmental 

staff in collaboration with the LCDA Environmentalist and local environmental officer of NEMA 

will work out solution for the grievances. 

The environmental section concludes that the LAPSSET Project would generate substantial 

economic, social benefits to the local population, but leads for significant risks like irreversible 

damage to the ecosystem. The development will affect natural capital assets. The natural assets 

provide a large range of vital goods by boosting the national economy. Many of the assets are 

already in the declining trend due to the anthropogenic activities. The old culture should not be 

affected with the LAPSSET Project.   
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Chapter 1. Introduction 

This project was initiated from the Request for Service No. 2017/384946 and the ensuing 

Specific Terms of Reference. The Contract was given to Alanet and signed on 6/13/2017.  

The kick-off meeting, that marked the beginning of the project, was held on June 14th. 

1.1 Project Background 

The Lamu Port Southern Sudan-Ethiopia Transport (LAPSSET) Corridor project is a transport 

and infrastructure project in Kenya that, when complete, will be the country's second transport 

corridor, Kenya's main regional transport corridor being the Mombasa Port and Mombasa ï 

Uganda Transport Corridor. 

The LAPSSET Corridor project (LCP) comprises of 7 main components: 

I. Lamu Port at Manda Bay consisting of 32 deep sea berths; 

II.  Interregional Standard Gauge Railway lines from Lamu to Isiolo, Isiolo to Nakodok 

(Kenya/South Sudan border) and Juba (South Sudan), Isiolo to Moyale 

(Kenya/Ethiopia border) and Addis Ababa (Ethiopia), and Nairobi to Isiolo; 

III.  Interregional Highways from Lamu to Isiolo, Isiolo to Nakodok and Juba (South 

Sudan), Isiolo to Moyale and to Addis Ababa (Ethiopia), and Lamu to Garsen (Kenya); 

IV.  Crude Oil Pipeline from Lamu to Isiolo, Isiolo to Nakodok and Nakodok to Juba 

(South Sudan); Product Oil Pipeline from Lamu to Isiolo, Isiolo to Moyale (Kenya) and 

Moyale to Addis Ababa (Ethiopia); 

V. International Airports  at Lamu, Isiolo, and Lake Turkana; 

VI.  Resort Cities at Lamu, Isiolo and Lake Turkana; 

VII.  Merchant Oil Refinery  at Lamu. 

Being the origin point of the entire LAPSSET Corridor Project, several components of the 

project will be located in Lamu County. These project components are listed below and can be 

seen in the map that follows. 

¶ The Lamu Port at Manda Bay; 

¶ Lamu Special Economic Zone; 

¶ Lamu International Airport; 

¶ Manda Airport; 

¶ Lamu Resort City and Metropolis; 

¶ The Crude Oil Pipeline Terminal Facilities (Oil loading Jetty and Tank Farms); 

¶ Amu Coal Power Plant. 

`
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Figure 1: Existing Master Plan of Lamu county
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1.2 Project organizational set-up  

The core team responsible for managing the mission and the qualitative and technical support 

facilities is composed as follows: 

 Dr. KARLAFTIS Aristeidis, the Team Leader (TL), is an expert with more than 20 years of 

work experience as Team Leader and senior expert in Transport Planning. He holds a 

Masterôs degree in Civil engineering and a PhD in infrastructure management. The 

experiences of Mr. Karlaftis covers roads, railways, ports and airports, as well as strategic 

transport planning projects, preparation of infrastructural development plans and 

preparation of Feasibility Studies for major road and rail infrastructure projects. He has 

vast experience as Team Leader in major transport infrastructure projects including 

highways, and railway lines connecting with port installations. Furthermore, he has 

contributed in major railway projects as operations and track design expert, in Europe, Asia 

and Sub-Saharan Africa. He also possesses good experiences in design and preparation of 

Tender documents, reports and Terms of Reference. 

 Mr. J. Phedonos, is a senior expert specialised in Urban Planning. He has worked for more 

than 20 years as transport economist and qualified urban planner. He has an extensive 

experience in studying, analyzing and mitigating conflicts between transport infrastructure 

and land uses through urban planning. He has over 10 years of experience in the Sub-

Saharan Africa, including in Kenya, a Country in which he has worked for many years. Mr. 

Phedonos has wide experience in urban and transport planning studies in similar sites to 

Lamu in Kenya and in Ghana. He could therefore bring to the project his insights on these 

tourism, cultural and transport infrastructure conflicts, in order to minimize the negative 

impact on Lamu Town and County during construction and more importantly during 

operations and to ensure sufficient economic and social choices to its inhabitants.  

 Dr. Ravi Shankar Vantaram has more than 25 years of experience in the environmental 

field and actively engaged in a number of bilateral and multilateral funded developmental 

projects. He has ten publications to his credit and has had working experience in Asia 

Pacific and African region on different projects. Dr. Vantaramôs experience ranges from 

transport sector, urban environmental studies, water resources management, natural 

resource management, occupational health and safety, and marine studies. In addition to 

the project execution, he was also responsible in preparing environmental documents like 

IEE, EIA and EMP and holding training programs and workshops in the field of 

Environmental Management and other related areas. He is well acquainted with the 

Safeguard Policy of most Bilateral and Multilateral funding agencies. 

 Mr. Dimitris Kostianis is a senior international transport consultant specializing on 

transport policy / reform and port operations / management, with thirty years work track 

record and considerable senior management experience. During last decade he has led 

large-scale international transport and development aid projects / programs involving 

planning studies, policy development and implementation, transport sector reform, 

transport facilitation, infrastructure development (in cooperation with IFIs and donors), 

and port operations. For the last four and a half years he has been the advisor of the Saudi 
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Ports Authority on seaports operations and infrastructure development. He has been 

graduated from the University of Birmingham (UK) as Mechanical Engineer and Economist 

(Bachelor of Science & Bachelor of Commerce, Double Honours Degree), and gained his 

aŀǎǘŜǊΩǎ ŘŜƎǊŜŜ ƛƴ άaƻƴŜǘŀǊȅ 9ŎƻƴƻƳƛŎǎΣ .ŀƴƪƛƴƎ ϧ CƛƴŀƴŎŜέ ƛƴ ǘƘŜ ǎŀƳŜ ǳƴƛǾŜǊǎƛǘȅΦ 

The proposed experts have an excellent reputation for delivering high quality services in the 

Transport Sector and have implemented a large number of projects in relevant fields around 

the World, Europe and Africa in particular and together form a strong team that can deliver the 

project outputs. 

ALANET will be in charge of the contractual and financial management of the contract. 

Therefore, ALANET will carry out all official communication with the Contracting Authority 

on contractual issues, supervising the overall implementation of the contract. ALANET will be 

responsible for the overall supervision of the quality and technical backstopping, will carefully 

monitor the efficiency, effectiveness and overall performance of the services rendered, will be 

responsible for the overall quality of the assignment and will carefully check the standards and 

contents of the different deliverables and the quality of the services delivered. 

ALANET has appointed Mr. Samuele Masucci, a qualified Project Manager (PM), who will 

look after the proper project implementation and be the focal point of communication with the 

Contracting Authority and the Beneficiary. The PM will also be responsible for the logistical 

support, contractual and administrative arrangements for the mission and provision to the 

experts of any relevant documents needed for the smooth implementation of the mission. 

1.3 Project description & activities 

1.3.1 Objective of the project 

According to the Terms of Reference (ToR), the global objective of the assignment is to support 

the LAPSSET Corridor Development Authority (LCDA) in implementing the LAPSSET 

project in a sustainable manner. 

The specific objective of this project is to develop an Integrated Transport Infrastructure Master 

Plan to interlink the various Lamu project components. The consultancy will formulate a 

technically, economically feasible and socially/environmentally sustainable master plan that 

will ensure the transport infrastructure efficiently connects each of the project components 

while allowing for adequate expansion in future. 

The study will develop a long-term transportation vision and overall transport network 

philosophy to support Lamu County's future allocation of population and employment growth. 

The study shall provide a baseline for long-range land-use planning, infrastructural 

development and infrastructure improvements. The study should also serve as a practical 

planning tool to assist the County Government in identifying, prioritizing, and implementing 

needed improvements to its transportation network in an efficient and effective manner. 

The Consultantsô proposals shall be based on transportation principles relating to safety, 

accessibility, mobility, affordability and the environment. Non-motorised transport modes 

(walking and cycling) shall be fully taken into consideration in the Consultant proposals as 
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they are important modes for localized trips. The Consultant proposals shall aim at minimizing 

negative impact on the environment and minimizing greenhouse gas emissions. 

1.3.2 Design approach & activities 

In order to achieve the intended results, the Experts will work closely together with the 

following stakeholders: LAPSSET Corridor Development Authority, Lamu County Planning 

Engineers, Lamu County Authorities, as well as actors and agencies assigned with technical 

responsibility, such as KeNHA, KURA, KPA, KRC, etc.  

The figure below describes the general methodology for the study.  

 

Figure 2: Schematic approach to the study 

 

Activity 1 - Review of the existing situation 

During this activity the Consultant will: 

¶ Review the existing studies for the LAPSSET project components to understand how they 

intend to operate upon completion and how they would operate via the current transport 

networks. Such studies indicatively include: 

· Lamu Preliminary Master Plan by Howard Humphreys, 

· LAPSSET corridor feasibility study by JPC, 

· Detailed Road Designs (Lamu ï Garisa and Lamu ï Garsen), 

· Preliminary railway design by CCECC, 

· Detailed Port Design, 

· EIA studies for the above projects. 

¶ Summarize the history of Lamu County physical master planning efforts as well as existing 

zoning policies, objectives and bylaws. Assess planned land development, highlighting any 

Inception Report

Review of the Existing Situation

Development of an Integrated Transport Master Plan 
for the LAPSSET components located in Lamu County

Drafting Terms of Reference for the detailed design 
studies
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major constructions that are planned for in the immediate future and consider them in the 

new Transport master plan. These plans should include: 

· Lamu Partial Development Plan (PDP),  

· Draft Lamu Port Metropolitan Area Structure Plan, 

· Lamu County Spatial Plan (CSP) 

¶ Liaise with the County Government of Lamu to review any existing transport plans and 

transport related projects and carry out interviews with key stakeholders. The objectives of 

the interviews will be to: 

ü obtain up-to-date information on the project components, concerning the corresponding 

planning, costs and links with other projects; 

ü review current issues in the preparation and the implementation of the project 

components; 

ü identify any possible bottlenecks; 

ü consider different alternatives for solving identified issues where applicable; 

ü gather the aspirations of the stakeholders regarding Transport Infrastructures. 

The scope of this task is to identify the following potential issues at stake, based on the 

information gathered: 

o Changes that have occurred in the scope of the project and its main components; 

o Changes that have occurred in the planning of the main project components; 

o Bottlenecks in the preparation and the implementation of the main components of the 

Project; 

o Remaining studies / designs to be undertaken for the realization of the main components 

of the Project. 

Activity 2 ï Development of an Integrated Transport Master Plan for the LAPSSET 

components located in Lamu County 

During this activity, the Consultant will develop an integrated transport master plan for the 

LAPSSET Components located in Lamu County, that will include: 

¶ Road networks interlinking the project components. The Consultant shall highlight priority 

road projects; 

¶ Rail networks interlinking the project components. These should be strategically located to 

ensure expedited discharge of cargo from the port, and movement of goods between the 

port, the airports and the other components; 

¶ Other public transport network interlinking the project components; 

¶ Non-motorised transport facilities (cycling and walking) for the planned cities and resorts; 

¶ Any other related transport facilities or civil infrastructure works deemed to be necessary 

to implement the plan. 

The Consultant shall base his proposals on preliminary transport demand forecasts developed 

from existing and foreseen population allocation, land use, traffic volume and infrastructure 

and social services offer. 
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Finally, the Consultant will consider and evaluate existing environmental and social policies 

from a transportation perspective, in consultation with the National Environmental 

Management Authority (NEMA). Furthermore, the Consultant shall provide an assessment of 

short and long term environmental and social impacts of all transportation facilities proposed 

within the master plan and recommend possible alternatives to reduce any adverse impacts. 

Activity 3 ï Drafting Terms of Reference for the detailed design studies 

The Consultant shall draft Terms of Reference documents for the detailed design studies to be 

conducted for the infrastructure proposed in the master plan. 

As per the Terms of Reference, the exact list of Terms of Reference to be drafted by the 

Consultant will be communicated to the Consultant after agreement between LCDA team and 

the EU Delegation. 
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Chapter 2. Missions and consultations conducted 

 As planned at the kick-off meeting, a series of meetings were held with the relevant project 

stakeholders; notes of these meetings are detailed in the two sections immediately following.  

2.1 Kick -off Meeting 

Date:   14th June 2017 

Time:   09:30 am  

Location:  LCDA Offices, Chester House, Nairobi 

Attendees: 

1. Silvester Kasuku,      DG/CEO LCDA  skasuku@lapsset.go.ke 20221.9098 
2. Kizito Ojaamong   EU    kizito.ojaamong@eeas.europa.eu   20 2802000 
3. Brian Obara  LCDA  bobara@lapsset.go.ke 0733.378834 
4. Raymond Ogalo  LCDA  rogalo@lapsset.go.ke  0711.963958 
5. Victor Odingo  LCDA  vodingo@lapsset.go.ke 0717.426220 
6. Bernard Oluoch  LCDA  boluoch@lapsset.go.ke 0725.380830 
7. John Musale  LCDA  jmusale@lapsset.go.ke 0722.317405 
8. Deborah Wangombe LCDA  dwangombe@lapsset.go.ke 0721.617027 
9. Norman Murrage  LCDA  nmurraga@lapsset.go.ke 0702.477116 
10. Dr. Aristides Karlaftis Team Leader arkar@deialtd.com  0705.212082 
11. Jacques Phedonos            Urban Planner jjph@spidernet.com.cy 0713.753045 

 

More information on the kick-off meeting and its results is given in the official minutes 

submitted. 

4.2 Other meetings 

The Consultant in the process of the study had meetings with LCDA personnel to get more 

information on the existing progress of the works on the corridor and arrange the site visit in 

Lamu County. In addition to the close co-operation with LCDA, the LCDA team members also 

arranged the following meetings: 

¶ On Monday 19/6, the Consultant met with the representative of the Howard Humphreys, 

design team, that undertook the Preliminary Lamu Master Plan. The progress of this study 

and the design concepts behind the existing master plan were discussed. 

¶ On Tuesday 20/6, LCDA called all relevant Authorities involved in the development of the 

LAPSSET corridor in a meeting at its premises. The Authorities called included: 

i. Kenya National Highways Authority, 

ii.  Kenya Urban Roads Authority, 

iii.  Kenya Rural Roads Authority, 

iv. Ministry of Transport, Infrastructure, Housing & Urban Development, 

v. Kenya Railways Corporation, 

vi. Kenya Airports Authority, 

vii.  Kenya Ports Authority. 

mailto:skasuku@lapsset.go.ke
mailto:kizito.ojaamong@eeas.europa.eu
mailto:bobara@lapsset.go.ke
mailto:rogalo@lapsset.go.ke
mailto:vodingo@lapsset.go.ke
mailto:boluoch@lapsset.go.ke
mailto:jmusale@lapsset.go.ke
mailto:dwangombe@lapsset.go.ke
mailto:nmurraga@lapsset.go.ke
mailto:arkar@deialtd.com
mailto:jjph@spidernet.com.cy
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Unfortunately, despite the efforts and follow-up of LCDA officials, only a representative from 

KRC attended the meeting. Discussions ensued with KRC representative regarding the existing 

feasibility/preliminary design of the railway line that was conducted. It was understood that the 

railway component of LCDA is not a first priority of KRC at the moment, as the SGR project 

is consuming most resources. 

2.2 Site Visit at LAPSSET corridor component sites 

The mission to Lamu took place between Wednesday 21st June and Saturday 24th June with 2 

team members from the Consultants team and 3 members from the LCDA team. 

On Thursday 22nd of June the Consultants with LCDA representatives conducted a site visit at 

the Lamu Port construction work site, as well as a reconnaissance of the surrounding grounds 

that will host the various LAPSSET components in the future. 

 

Photo 1: From the right are Jacques Phedonos (LCDA Consultant), Abdilatif Hussein (Architect/Program Assistant), PS 

(Ministry of Industry, Trade and Cooperatives) Eng. Mwangi Nduati, Brian Obara (LCDAôs Program Officer), Aristeidis 

Karlaftis (Lead Consultant) and Raymond Ogalo (LCDAôs Physical Planner) 
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Photo 2: Port construction works 

 

 

Photo 3: Causeway leading to port construction work site for initial 3 berths 
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Photo 4: Perspective of the final phase of LAPSSET corridor 

 

Photo 5: Location of planned Lamu resort city with study team 
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Photo 6: At Lamu county physical plannersô office during site visit 

During the mission in Lamu county, the Consultant also met the Lamu County Commissioner 

and the Assistant County Executive Committee member for planning, lands development, 

transport and infrastructure and had informative discussions about the local perception on the 

LAPSSET corridor. 

  
Photo 7: Meetings held Chief Officer in charge of Physical Planning (left) and Assistant County Commissioner (right) 

 

On Friday 23/6 a presentation of the existing urban planning efforts and studies for Lamu 

county took place, in the offices of KPA in Lamu old town. The county planning engineers 
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gave a detailed presentation of the efforts undertaken by Lamu County regarding physical 

planning as well as zoning policies and objectives to be achieved by these plans. 

  

Photo 8: On the Left LCDA Lead Consultant (Dr. Karlaftis) and on the right, Lamu County Physical Planner (Mr Osewe) 

doing presentations during Stakeholder Engagement Session 

Another site visit took place on Friday 06/10 with the full Consultantsô team and LCDA 

representatives. 

This site visit gave the opportunity to the consultant to review the progress of the construction 

works and have meetings with KPA representative and the consultant for the supervision of the 

works for the three first berths. 

 

Photo 9: On-going construction works for the first berth 
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Photo 10: KPA representative Mr. Mahmoud Ali explaining the port layout 

 

 
Photo 11: Meeting with construction supervision representative 
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2.3 First Workshop 

The first workshop took place on Monday 9th October at Mwana Arafa Hall in Lamu old town 

with impressive participation of over 80 attendants. 

The meeting was opened by the County Governor and welcome remarks were extended by EU 

delegation representative Mr. Ojaamong and the DG/CEO of LCDA Mr. Silvester Kasuku who 

also made a brief presentation of the scope and progress of the LAPSSET corridor. 

  
Photo 12: Welcoming remarks by Governor (left) and presentation from DG LAPSSSET (right) 

Following this, the Consultantsô team made a presentation of the review of existing situation and 

studies, with each consultant presenting his respective component.  

Photo 13: Consultants presenting the report 

 

At the end, the conclusions were presented, giving emphasis to the following aspects: 
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¶ Changes that have occurred in the scope of the project and its main components; 

¶ Changes that have occurred in the planning of the main project components; 

¶ Bottlenecks in the preparation and the implementation of the main components of the 

Project; 

After the presentation from the Consultant, a plenary discussion session took place with 

increased participation from the audience. 

   
Photo 14: Representatives from KAA and CURP speaking during plenary session 

Kenya Airports Authority representative commented on the fact that KAA has no plan to 

implement the Mkunumbi airport (proposed by JPC) but has plans to further expand the Manda 

airport to cater for the expected traffic. This comment is in-line with the observations and 

proposals of the consultant. 

Representatives Centre for Urban and Regional Planning (CURP) took the floor, further 

elaborating on the County Spatial Plan that was elaborated by CURP, emphasising on the 

environmental aspect that needs to be considered during urban planning and the necessity for 

community involvement. They further affirmed the consultantsô observation for the need to 

revisit the demand forecast undertaken by JPC in 2011, so that more recent estimates can be 

considered. 

During discussions with stakeholders, it became apparent that as the international petroleum 

field has changed dramatically since 2011, there is a need to revisit the 2011 demand forecasts 

to re-examine the feasibility for oil refineries and tank storage areas within the Lamu part of 

LAPSSET. This comment is further enhanced by newspaper articles and mentioning the 

various developments of other alternative pipeline routes, thus making the need for revisiting 

the 2011 demand forecasts even more pronounced, but also possibly negating the need for oil 

refineries and tank storage areas within the Lamu part of LAPSSET. 

Furthermore, unofficial discussions with representative from the naval base confirmed that 

there are no immediate or mid-term plans for the relocation of the military naval base, situated 

in the Lamu port area. 
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Further comments made by participants regarding compensation for land taken, livestock 

holding areas, etc that are not relevant to this study, were addressed by the DG/CEO of LCDA. 

List of participants is provided as Appendix to the report. 

2.4 Second Workshop 

The second workshop took place on Tuesday 5th December at Mwana Arafa Hall in Lamu old 

town with impressive participation of over 90 attendants. 

The meeting was opened by the Assistant County Executive Committee member for planning, 

lands development, transport and infrastructure and welcome remarks were extended by EU 

delegation representative Mr. Walter Trenton and the representatives of LCDA Mr. Brian 

Obara who also made a brief presentation of the scope and progress of the LAPSSET corridor. 

  
Photo 15: Welcome address by assistant CEC (left) and EUD representative (right) 

Following this, the Consultantsô team made a presentation of the review of existing situation 

and studies, with each expert presenting his respective component. 
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Photo 16: Master plan presentation from Consultants 

At the end, the conclusions were presented, giving emphasis to the following aspects: 

¶ Changes that have occurred in the planning of the main project components; 

¶ Suggestions on bottlenecks and mitigation measures; 

¶ Necessary studies and prioritisation of projects. 

After the presentation from the Consultant, a plenary discussion session took place with 

increased participation from the audience. 
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Photo 17: Public participation during discussion session 

After the presentation from the Consultant, a plenary discussion session took place with 

increased participation from the audience. 

Kenya Maritime Authority (KMA) representative pointed out the necessity of monitoring 

standards and safety measures for maritime transport during port operation of the to be 

implemented. He also identified challenges regarding transport between islands, as well as the 

possibility to further dredge the Manda channel to provide accessibility to larger boats. 

KenHA representative took the floor and informed on the progress of the road projects, 

including A7 where construction just started after delays due to the lack of security in the region 

and A10 where the commercial contract for PPP project was just signed. 

Several participants raised concerns regarding water supply and wastewater treatment issues. 

Although the issues are of great importance, they fall out of the scope of this project. 

The Assistant County Executive Committee member for planning, lands development, 

transport and infrastructure also identified the need for water transport facilities, however 

pointed-out that the main concern should be to keep the cultural heritage and that projects 

facilitating direct and enhanced access to Lamu and Manda islands (including dredging the 

Manda channel) should be planned very carefully to avoid destroying the cultural heritage. 
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2.5 Lamu County Leaders Meeting 

LAPSSET Corridor Development Authority (LCDA) took note of the issues raised by the 

County Government in the previous meetings which indicated that there is still need for a 

consultative meeting with Lamu County Leaders. The Lamu County Leaders stakeholder 

engagement meeting held in Mombasa on 22nd and 23rd October 2018 was spearheaded by 

LCDA (Led by the Chairman, Mr. Titus Ibui, EGH ) and attended by the Kenya Ports 

Authority (led by the Ag. Managing Director, Dr. Arch. Daniel Manduku ), Ministry of 

Lands & Physical Planning (led by the CAS-Hon. Gideon Mungôaro), Lamu County 

Executive (Led by Governor Fahim Twaha), Lamu County Assembly (Led by the Speaker, 

Hon. Abdu Kassim Ahmed), Lamu East Constituency (Represented by MP, Hon. Athman 

Sharif), Lamu West Constituency (represented by MP, Hon. Stanley Muthama) Lamu 

County Woman Representative (Hon. Ruweida Obbo), Lamu County Senator (Hon. Anwar 

Loitiptip ), Media among others. 

 

Photo 18: At the back row from left are ALANET Consultants (Aristeidis Karlaftis & Jacques Phedonos) of the Integrated 

Transport Infrastructure Master Plan for Lamu Port City while at the far right in front row is the NLCôs Chairperson (Mrs. 

Abigael Mbagaya Mukolwe) together with other Commissioners 

The rationale for undertaking Lamu County Leaders Stakeholder Engagement Workshop was 

to: 

i) Enable LAPSSET Corridor Development Authority (LCDA) and Kenya Ports 

Authority (KPA) to provide details of the LAPSSET Corridor Program and respond 

to issues such as Employment, Presidential Scholarship program, among others; 

ii)  Sensitize Lamu County leaders and National Government Stakeholders on 

Integrated Transport Infrastructure Master Plan and Preliminary Master Plan & 

Investment Framework for Lamu Port City; 
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iii)  Ensure that the Lamu County Leaders are involved in the process of Land 

acquisition for the LAPSSET Corridor Program; 

iv) Enable the NLC to deliberate on Land acquisition for LAPSSET Corridor Program 

and respond to issues such as compensation, among others; 

 

Photo 19: In front are 5 NLCôs Commissioners led by the NLCôs Ag. Chairperson (Mrs. Abigael Mbagaya Mukolwe) during 

the meeting 

v) Enable the National Government team to obtain Lamu County Leadersô comments 

and concerns on LAPSSET Corridor Program; 

vi) Enable the National Governent to respond to issues raised by the Lamu County 

leaders such Employment opportunities, Social Corporate Responsibility (SCR) 

provisons in Lamu County by the National Government, among others; 

vii)  Build consensus between the National Government and Lamu County leaders and 

sense of ownership in development of LAPSSET Corridor Program;  

viii)  Enable both the Lamu County Leaders and National Government to come up with 

an effective road map of tackling issues raised by the County leaders. 

Regarding the Integrated Transport Infrastructure Master Plan, the Governor of Lamu County 

acknowledged that Lamu Leaders are conversant with the Investment Framework and 

Integrated Transport Infrastructure Master Plan for Lamu Port City and have no technical 

comments to provide. Therefore, the meeting should focus on plenary discussions on issues 

such as Land Acquisition for LAPSSET Program & Compensation, Employment, Presidential 

Scholarship program, among others. 

2.6 Lamu Community Engagement Workshops 

2.6.1 February stakeholder engagement workshop 

The stakeholder workshop meeting in Lamu was attended by the LCDA, Lamu County Leaders 

& Officers, Lamu Community from the 10 Lamu County Wards, Kenya Ports Authority 

(K.P.A), Media among others. The purpose of the Stakeholder Engagement Workshop Meeting 

was to: 
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¶ Enable LAPSSET Corridor Development Authority to provide details of the LAPSSET 

Corridor Program and give clarifications on issues surrounding the program; 

¶ Provide a platform for the LCDA to share the Master Plan with stakeholders regarding 

the development process of the Integrated Transport Infrastructure Master Plan for 

Lamu Port City; 

¶ Enable LCDA to guide the Lamu County stakeholders on the processes undertaken in 

preparation of the Integrated Transport Infrastructure Master Plan for Lamu Port City; 

¶ To obtain stakeholder views, comments and concerns on the core issues identified for 

investigation in the Integrated Transport Infrastructure Master Plan for Lamu Port City; 

¶ Build consensus and sense of ownership in preparation of an Integrated Transport 

Infrastructure Master Plan for Lamu Port City; 

¶ Enable stakeholders have an opportunity to give their recommendations and comments 

under clear information. 

Various Stakeholders who attended and participated in the stakeholder engagement meeting 

include: LAPSET Corridor Development Authority (LCDA); Kenya Ports Authority; Deputy 

County Commissioner of Lamu; Representative of the Lamu County Senator; Lamu County 

Chief of Staff (Representing the Lamu County Governor); Mr. Hillary Vidonyi (P.A to the 

Hon. M.P. for Lamu West Constituency); Hon. Shariff Ali Athman (Member of Parliament for 

Lamu East Constituency); Hon. Fahima Araphat (CEC for Lands, Physical Planning & 

Infrastructure); Hon. Yahya Ahmed Shee (MCA for Mkomani Ward); Hon. Fahad Dini Adman 

(MCA for Faza Ward), the 10 Ward Administrators; Lamu Community from the 10 Lamu 

Wards, among others. 

Through engagement with stakeholders, an Integrated Transport Infrastructure Master Plan is 

developed with an objective to interlink various LAPSSET Corridor project components in 

Lamu County to ensure sustainable implementation of the LAPSSET Corridor program. This 

gives provision for proper long term Physical Planning and also ensures an efficient and 

effective Infrastructural developments within Lamu. Further, the Master Plan provides a 

baseline for Physical Planning, Infrastructure development/improvements and a practical 

Planning tool to assist both National Government and County Government of Lamu in 

identifying, prioritizing and implementing needed improvements to its transportation network 

in an efficient and effective manner. The Master Plan also develops a long-term transportation 

vision and overall transport network philosophy to support Lamu Countyôs future allocation of 

population and employment growth. 

2.6.2 October stakeholder engagement workshops 

Following the Lamu County leadersô meeting in Mombasa, two (2) community engagement 

workshops were held in Lamu island on the 27th and 28th of October 2018. 

The Lamu Community sensitization workshop held in Lamu on 27th October, 2018 was 

focused on Mkomani, Shella, Hindi, Mkunumbi and Bahari Wards of Lamu County. 

The rationale for undertaking Lamu Community meeting was to: 
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a) Enable LAPSSET Corridor Development Authority (LCDA) to provide details of the 

LAPSSET Corridor Project and give clarifications on issues surrounding the LAPSSET 

program; 

b) Enable Planning consultant to sensitize the Lamu Community on Master Plans for 

Lamu 

c) To enable LCDA and KPA to take the Lamu County Officers through the Plans and 

Progress of Lamu Port; 

d) Obtain stakeholder recommendations/views/comments/concerns on LAPSSET 

Corridor Program and Master Planning for Lamu Port City. 

The ALANET Consultant (Jacques Phedonos) did elaborate presentation on the Integrated 

Transport Infrastructure Master Plan for Lamu Port City. During his presentation, he informed 

the stakeholders on the scope and goals of the master plan as well as the design assumptions 

and the vision for the future of Lamu. 

 
Photo 20: Lamu County Physical Planner (Mr. Vincent Osewe) with ALANET consultant (Mr. Jacques Phedonos) 

The Lamu Community Stakeholders made the following reactions: 

i) Need for intensive stakeholder consultations. The previous County Government used 

not to involve the Local Stakeholders. We are satisfied with the Current county 

Government of Lamu; 

ii)  Construction of Jetties in strategic areas -more studies on Jetties & navigational aids 

study; 

iii)  Fast track planning and survey of community land; 

iv) Affirmative action to cater for the physically challenged; 

v) Transport along the Mkanda channel to be affected by port operations; 

vi) Livestock routes; 
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vii)  There is urgent need for road development in Lamu. Lamu People e.g. Fishermen are 

suffering due to poor road status in Lamu; 

LCDA and County Government of Lamu Team clarified that: 

i) Mkanda channel won't be closed; 

ii)  November 2018 tenders to be awarded for construction of jetties-the plans to be shared 

with the community; 

iii)  The design of the Jetty is being looked into by the County Government of Lamu and 

will be presented to the Lamu locals; 

The Lamu Community sensitization workshop held in Lamu on 28th October 2018 was focused 

on Hongwe, Basuba, Witu, Faza and Kiunga Wards of Lamu County. 

The ALANET Consultant (Jacques Phedonos) did elaborate presentation on the Integrated 

Transport Infrastructure Master Plan for Lamu Port City. During his presentation, he informed 

the stakeholders that: 

¶ Good road connection is required in Lamu. The Integrated Transport Infrastructure 

Master Plan for Lamu Port City has given provisions for Walkways, Cyclists, Motor-

vehicles and Vegetation; 

¶ There is hierarchy of road networks; 

¶ Urban Planning Framework gives interaction between Lamu Port city and Lamu Port; 

¶ The right of way should be secured in good time to minimize future high costs of land 

acquisition and demolitions that are currently witnessed in Nairobi; 

¶ Gradual/Incrimination approach will be applied of which once Manda airport is fully 

utilized, the proposed International Airport will be considered; 

¶ About 10 out of the proposed 32 Berths of Lamu port may not be implemented due to 

the current location of the Military Base; 

¶ Amu Power is not part of LAPSSET Corridor Project Components , but rather a source 

of power to the Kenyaôs National Grid; 

¶ The master plan brings out the connection between the various LAPSSET Corridor 

Project components; 

¶ A big city will gradually emerge. Need to prepare the planning framework to ensure 

congruency; 

¶ The house and the furniture analogy; 

¶ Port project requires adequate energy; 

¶ Fishing ports; 

¶ Road connection to the port is pivotal to its operation; 

¶ Lamu - garissa/Lamu - Witu-Garsen road/ Garsen ï Madogo; 

¶ Main corridor cross section-  

¶ Manda airport to suffice in the transition; 

¶ Commercial centres at the major interchangers; 

¶ Water Transport links-Manda airport, between ilslands-regulated ferry services. 

Ms. Fahima Araphat made the following emphasis; 
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¶ Jetties are to be renovated; 

¶ There is need to embrace master planning;  

¶ The community will  inspect the ongoing Lamu port construction. 

2.7 Data Collection 

The following data have already been collected by the Consultant, either through the meetings 

presented above or by freely accessible internet sites. 

a. Digital Elevation Maps (DEM) of 1 arc second distance (ASTER and NASA), 

b. SRTM DEM of 3 arc seconds, 

c. JPC LAPSSET Corridor Feasibility study (2011), 

d. Lamu Preliminary Master Plan by Howard Humfreys (2017), 

e. Lamu Partial Development Plan (PDP),  

f. Draft Lamu Port Metropolitan Area Structure Plan, 

g. Lamu County Spatial Plan (CSP), 

h.  Feasibility/Preliminary design of the Railway line by CCECC (2015), 

i. Amu Power Coal Plant ESIA Executive Summary (2016), 

j. Draft Final LAPSSET SEA Report (2017), 

k. KENYA ROAD NETWORK (NEW CLASSIFICATION ï 2017), 

l. LAPSSET Project Report (July 2016), 

m. LAPSSET progress presentation (2017), 

n. Lamu ï Garisa Detailed Design (2016), 

o. ESIA Study Report for LAMU PORT (2013), 

p. LAPSSET Road Corridor Harmonisation Report (2016) 

q. Amu Power plant designs regarding the port-side transport of coal, as initial information 

indicates the need for a conveyor belt of about 11km transecting the whole port, which 

raises serious environmental and operational concerns. 

r. Detailed Design of the Lamu Port Berths 1-3, from KPA. 

2.8 Participating Institutions  

¶ Government Ministries, Departments and Agencies (MDAs); 

¶ Kenya Railways Corporation (KRC); 

¶ Kenya National Highways Authority (KeNHA); 

¶ Kenya Ports Authority (KPA); 

¶ National Land Commission (NLC); 

¶ National Environment Management Authority (NEMA); 

¶ Kenya Airports Authority; 

¶ Kenya Pipeline Company; 

¶ Town and County Planners Association of Kenya (TCPAK); 

¶ County Government of Lamu. 
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Chapter 3. Port operations planning 

3.1 Existing situation audit ï issues and future development lines 

3.1.1 Summary of existing situation 

At this very early development stage of the corridor there were two main attempts dealing with 

the seaportôs preliminary planning. The first attempt was made by JPC (see Figure 3 below), 

presenting back in 2011 the ñLAPSSET Corridor and new Lamu Port feasibility study and 

master plans reportò, which may be considered as a prefeasibility study / preliminary master 

plan effort.  

 
Figure 3: Port Development Plan for LAPSSET Project Components in Lamu ï JPC 2011 

The second attempt was made by ATKINS ACUITY, who they have delivered in 2017 (April) 

the ñPreliminary Master Plan for Lamu Port City and Investment Frameworkò, within which 

they have attempted a brief revision of JPCôs port infrastructure development plan. Their 

proposal is depicted by Figure 4 below.
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Figure 4: Existing Master Plan of Lamu county ï ATKINS ACUITY 2017 
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The current situation on the ground has as follows: 

1. The Chinese contractor CCCC has been engaged since 2015 in the construction of the 

following port-related infrastructure component: 

a. Three container berths each of 400m length and 17.5m draft; 

b. Access channel (two way) of 500m width and 17.5m draft; 

c. One turning basin with 800m diameter and 17.5m draft; 

The project is financed by the Government of Kenya - costing US $480 million. The 

first berth is planned to be ready by June 2018 and the other two by December 2020. 

Photos below provide a view of current work in progress. 

 

Photo 21: Port construction works in progress 

2. Supporting port infrastructure, such as port headquarters (LAPSSET plaza), police 

station, power connection to national grid and water network are completed (see photos 

below). 

3. Construction of port housing for management and security is still ongoing.  
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Photo 22: LAPSSET Plaza & new police station  

Regarding port access connections it is understood that  

1. rail connection is for most of its major sections at an early conceptual development 

phase; 

2. the initial road access link of the port (8km) does not exist;  

The access road (approximately 8km long) is planned to link the Port of Lamu to the LAPSSET 

Corridor (A10) and to the road link A7 Lamu ï Witu ï Garsen (104 Km) which has been 

prioritised by the Government and construction works have reportedly commenced. 

3.1.2 Identification of issues 

A comparison between the port planning proposals of JPC and of ATKINS ACUITY identifies 

the following: 

1. Time horizon has been shifted ï A six years period has elapsed (2011 versus 2017) 

implying external and internal environment changes with potential impacts on freight 

demand forecasting figures and shifting of government priorities. However, the freight 

demand forecast has not been modified. 

2. The boundaries of the port zone have not been modified. However, some new activities 

have been introduced. Specifically: 

a. The SEZ has been shifted from the Ras Kitwacha Nazi area to the port and 

industrial / logistics region. 

b. Power plant (coal) and oil berths have been shifted to the western bank of the 

Manda Bay. In parallel the pipeline enters the port from a different direction. 
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c. An oil refinery with an oil products tank farm is foreseen in the southern side of 

the port, just at the back of the three berths (C1, C2, B1) currently under 

construction. 

d. Oil berths are no longer provided, with the exception of a loading jetty within 

the southern part of the Port Industrial area (no indication of exact location). 

e. Proposals for potential new activities are introduced without making any special 

provisions.  

The following issues identified may form bottlenecks in the preparation and the 

implementation of the main components of the Project. 

1. The Joint Military Base (JMB) 

JPC study expresses its concerns regarding the presence of the Joint Military Base in 

the middle of the proposed port development zone, while the Atkins Acuity study has 

no reference. The JMB is currently occupying a shoreline of around 4km, an area of 

16Km2 (4kmX4km), and it effectively breaks up the proposed port land strip into two 

sections of around 3.5km either side, above and below the Base. 

Furthermore, it is estimated that: 

¶ In case the JMB is kept in its current position it would lead to a reduction of the 

potential number of berths by 16 and of the storage area by 40 Ha; 

¶ It will create serious difficulties, discontinuity and inefficiencies in port operations 

(splitting of the port operations into two separate sections); 

¶ It will generate significant investment needs for extra infrastructure needed (roads 

and rail lines) to deviate around it; 

¶ It will generate concerns for high rise structures and chimneys (see power plant 

chimney) to be constructed close by, due to fly zone safety requirements; 

JPC study has proposed alternative site locations for the JMB, however existing 

information says that the Base is very unlikely to be shifted away. 

2. Refinery and tank farm of oil products 

An oil refinery with a neighboring oil products tank farm has been located in the south 

side of the port. This is considered having the following drawbacks: 

a. An oil refinery is a heavy industrial activity and should logically be located within 

the foreseen heavy industry zone (from an environmental perspective characterized 

as a ñhigh pollution zoneò) adjacent to the north side boundaries of the port.  

b. The proposed position is too close to the container and bulk berths (1-2 km distance) 

of the port with high risk of obstructing port operations in these terminals through: 

¶ problematic rail access; 

¶ air pollution generation within a critical commercial port area whereby 

agricultural, fishing, cereals, and other food products are to be transported and 
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stored (environmental concern by mixing commercial and industrial activities 

as mentioned in the ñPort Development Policyò of the JPC study); 

¶ noise pollution (environmental concern); 

¶ safety concerns (dangerous goods);  

3. Amu coal power plant 

The option of allowing the Amu Power Plant in the specific port location is considered 

having the following drawbacks: 

¶ It is estimated that an investment for a 11km coal conveyor system will be difficult to 

be proved financially feasible, due to high capital and maintenance costs. 

¶ It is also believed that in case that the Joint Military Base is not relocated, it will be 

highly difficult to obtain permission for an elevated conveyor belt crossing through the 

entire length of the Base, mainly due to security concerns. 

4. Port hinterland interconnections 

The connection of the port with its hinterland is crucial for its fast and successful 

development. Given the fact that three port berths are under construction (the first berth is 

planned to be ready by June 2018 and the other two by December 2020), it becomes a short 

run priority that by mid-2018 the road connection of the port to the national road grid gets 

completed, particularly through the access road (8km), the A7 link Lamu ï Witu ï Garsen, 

and the A10 Lamu ï Isiolo connection. 

3.2 Planning and design conditions 

3.2.1 Lamu Port vision and mission 

The Lamu Port at Manda Bay is considered as one of the basic infrastructure components of 

the LAPSSET Corridor project (LCP), and as such it holds a key role in the process of 

development of an Integrated Transport Infrastructure Master Plan of the LAPSSET project 

components located in Lamu County.  

3.2.1.1 Vision 

Lamu port vision should therefore be to play a key role in the development of the LAPSSET 

Corridor and to support effectively the corridorôs economic and social objectives. 

3.2.1.2 Mission 

Its mission is to become a gateway link to the Northern / North-Eastern Kenya, and to the East 

African Region contributing to the decongestion of the Mombasa port. Parallel focus should 

be serving a core transit cargo base from / to the landlocked countries of South Sudan and 

Ethiopia. 

3.2.2 Main assumptions for current port masterplan  

Taking into consideration the existing situation related to port planning issues, a new modified 

scenario was developed as the most suitable one to cover best current needs. This scenario gets 

analysed below.  
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3.2.2.1 New port development assumptions 

Location  

The location is maintained as the western coastline of Manda bay. 

Joint Military Base (JMB)  

The JMB is to be maintained in its current position since according to current estimates and for 

various reasons it will be quite difficult for the government to order its relocation. Therefore, a 

land strip of length of 4km (along the coastline), and of width 5km (from the newly dredged 

berth reference line) will be taken away from the port allocated land space.    

As a result, surface area more than 16km2 will be allocated to the JMB, including almost the 

whole surface area of plot 35, which was foreseen by ATKINS for heavy industrial activities. 

With the JMB finding itself in the middle of the plot allocated for port operations it becomes 

unavoidable that the port breaks into two sections: 

¶ The northern part which is neighbouring the zone of heavy industrial activity, and; 

¶ The southern part;   

Zoning and port layout 

A key consideration in planning the general arrangement of berths and terminals within a port 

is to group similar activities and functions in the same area. In practice this means creating 

different zones for accommodating similar ships, cargoes, and handling methodologies. 

Taking into account the range of commodities to be hosted, cargoes such as Agri-bulk (cereals, 

sugar etc.) and palletized cargos are proposed to be grouped together in an area for ócleanô 

cargoes. Break bulk cargo such as iron, steel and timber, along with dirty bulk cargoes such as 

fertilizer, coal, and livestock are proposed to be grouped together in a separate zone for ódirtyô 

cargoes.  

Furthermore, some new potential activities and cargoes as mentioned by ATKINS have been 

included in the future port activities (without though the scrutiny of a market and feasibility 

study). 

The port of Lamu is therefore proposed having the following revised zoning. 

1. The Industrial Port (north port) - assigned the task of serving the needs of the 

neighbouring zone of heavy industrial activity. One zone can be developed within the 

period 2030-2040 (when industrial development growth would be expected to pick up 

pace), and a second zone expected to be developed after 2040, focusing mainly on user 

dedicated needs. 

2. The Commercial Port (south port) - assigned the task of serving the cleaner non-heavy 

industrial activities. Furthermore, the Commercial Port is proposed having a ñClean 

Cargo Zoneò and a ñDirty Cargo Zoneò. The ñDirty Cargo Zoneò could in fact develop 

into a purpose cargo terminal. 
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 The figure below outlines in schematic form the proposed zoning. 

 
Figure 5: Lamu port zoning 

Refinery, tank farm of oil products, coal power plant 

The refinery, the tank farm of oil products, and the Amu coal power plant, are all considered 

as ñdirtyò and ñdangerousò activities that should be restricted into the heavy industrial zone 

neighbouring the norther section of the port (now called ñIndustrial Portò). 

Construction phasing 

It is assumed that the Commercial Port will be given priority and it will be completed by year 

2030 and can accommodate clean / light industrial activity. The heavy industrial activity is 

expected to develop more slowly and for this the Industrial Port is assumed to develop within 

the period 2030-2040. 

3.2.2.2 Projected demand 

Projected demand has been only slightly adjusted from levels forecasted by the study of JPC 

since the development of new forecasts was considered to lie outside the scope of the current 

assignment. Two adjustments were made. 

Some new cargos were added to allow the inclusion of some new potential activities. These 

activities were mainly: 

¶ Ro-Ro and Car Carriers (in order to accommodate vehicle and heavy equipment import 

and export); 

¶ Deep fishing activity (in order to develop Lamu as a center of deep water fishing which 

will require a harbour to accommodate the fleet along with processing facilities); 
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¶ Ship-repair and offshore oil and gas servicing facilities;  

The above activities have been estimated (with conservative estimates) to increase the overall 

annual cargo demand by 900,000 tons (from 23.9 mil to 24.8 mil tons). 

In parallel, time horizon was suitably adjusted covering the period 2020-2030-2040. Table 1 

below presents the adjusted demand forecast per cargo type, per port section, and in total. 

 
Table 1: Cargo Demand Forecast, 2020-2030-2040 

3.2.2.3 Berthing Facility Plan 

Lamu Port berth requirements plan was developed based on the following assumptions: 

¶ the cargo demand forecast presented by JPC study has been slightly adjusted along the 

lines previously analysed; 

¶ design vessels are maintained in line with JPCôs proposals considered still valid;  

No Type of ship 
Ship, Dimension (m) Berth Dimension 

Loa/Lpp Breadth Draft  Length Depth 

 

1 
Container Ship 

100,000 DWT 

 

350/335 
 

42.8 
 

14.7 
 

400 m 
 

16 m 

2 
General Cargo Ship 

30,000 DWT 
182/171 28.3 10.5 240 m 12 m 

3 
Bulk Cargo Ship 

100,000 DWT 
258/246 39.8 15.5 330 m 17.5 m 

4 
Product Oil Carrier 

30,000 DWT 
184/175 29.1 10.4 230 m 12 m 

5 
Coal Carrier 

30,000 DWT 
182/171 28.3 10.3 240 m 12 m 

6 
LNG Carrier 

30,000 DWT 
199/188 31.4 9.2 240 m 11  

Table 2: Design vessels 

¶ the commercial port berths are fully developed by the end of 2030; 

¶ the industrial port will be developed within the period 2030-2040; 

Table 3 below provides full insight to used methodology plus qualitative and quantitative 

results regarding berth facility requirements.

ANNUAL MAX 

THROUGHPUT 

2030

ANNUAL MAX 

THROUGHPUT 

2040

ANNUAL MAX 

THROUGHPUT 

2030

ANNUAL MAX 

THROUGHPUT 

2040

ANNUAL MAX 

THROUGHPUT 

2030

ANNUAL MAX 

THROUGHPUT 

2040

('000 tons) ('000 tons) ('000 tons) ('000 tons) ('000 tons) ('000 tons)

Containers 7,978                        8,506                        5,671                        7,978                        14,177                     

Dry bulk 776                           1,125                        1,125                        776                           2,250                        

Agri bulk 1,827                        2,432                        1,827                        2,432                        

Liquid Bulk 529                           383                           383                           529                           765                           

General Cargo / Break Bulk 2,370                        2,096                        2,096                        2,370                        4,192                        

Livestock 18                              45                              18                              45                              

RO-RO / Car Carrier 200                           400                           200                           400                           

Offshore oil and gas servicing facilities 400                           -                            400                           

Others 50                              100                           50                              100                           

TOTAL 13,748                     15,087                     -                            9,674                        13,748                     24,761                     

COMMERCIAL PORT INDUSTRIAL PORT TOTAL

CARGO TYPES
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Table 3: Lamu Port berth requirements 

 

Cargo Type

1,000 ton 1,000 TEU 1,000 ton 1,000 TEU

A. Dry Bulk (Total) 2,603 1,000 нΦсл    Ҧ3 3 0 990 990 4,682 1,000 пΦсу    Ҧ4 3 1                      1,320                    990                      330 

ferti l izer 776 1,000 лΦту    Ҧ1 1 330 330 330 2,250 1,000 нΦнр    Ҧ2 1 1 330                         660                    330                      330 

agri  (cereals , sugar, tea, etc) 1,827 1,000 мΦуо    Ҧ2 2 330 660 660 2,432 1,000 нΦпо    Ҧ2 2 330                         660                    660                         -   

B. General and Break Bulk (Total) 2,388 440 рΦпо    Ҧ4 4 0 960 960 4,237 440 фΦсо    Ҧ7 4 3                      1,680                    960                      720 

Break Bulk from Up-countries & 

Monbasa
2,230 750 оΦлн    Ҧ3 3 240 720 720 4,052 440 рΦрл   Ҧ6 3 3 240                      1,440                    720                      720 

Materia l  for Construction 

Breakbulk 
140 440 лΦон    Ҧ0 240 0 140 440 лΦон    Ҧ0 240                            -   

Livestock 18 440 лΦлп    Ҧ1 1 240 240 240 45 440 лΦмл    Ҧ1 1 240                         240                    240 

C. Liquid Bulk (Total) 529 1 1 0 230 230 0 765 2 1 1                         460                    230                      230 

over two over two

mi l l ion ton mi l l ion ton

edible 529
per berth per 

annum:
1 1 230 230 230 765

per berth per 

annum:
2 1 1 230                         460                    230                      230 

Refrigerated Cargo -64 * * -95 * *

D. Container (Total) 7,978 3 3 0 1,200 1,200 0 14,177 5 3 2                      2,000                 1,200                      800 

As-container + Ref. Cargo 5,878 9,977

Generated Container 2,100 4,200

Container in TEU (Total) 823 300 нΦтп   Ҧ3 3 400 1,200 1,200 1,491 300 пΦфт    Ҧ5 3 2 400                      2,000                 1,200                      800 

Laden 570 1,013

Empty 253 478

E. New berth types provided 250 5 5 0 1,540 1,540 0 900 6 5 1                      1,870                 1,540                      330 

Fisheries 50 1 1 230 230 230 100 1 1 230                         230                    230                         -   

Ro-Ro & Car carrier vessels 200 500 лΦпл   Ҧ1 1 250 250 250 400 500 лΦул   Ҧ1 1 250                         250                    250                         -   

Offshore oi l  and gas servicing 

faci l i ties 
0 0 400 440 лΦф   Ҧ1 1 330                         330                      -                        330 

Port vessels  repair yard 1 1 350 350 350 1 1 350                         350                    350                         -   

Shipyard 1 1 310 310 310 1 1 310                         310                    310                         -   

Port vessel  services 1 1 400 400 400 1 1 400                         400                    400                         -   

Total 13,748 823 16 16 0 4,920 4,920 0 24,761 1,491 24 16 8                      7,330                 4,920                   2,410 

Notes

Materia l  for Construction¹

Live Stock²

Petroleum refinery ³ 

Crude Oi l  Export Container Berth Capaci ty

Container berths capaci ty -> Average Capaci ty 300,000TEU

2030

Estimated Cargo 

Volume

Handling 

capacity 

1,000 

ton/annum 

/berth

Unit 

Berth 

Length 

(m)

Estimated Cargo 

Volume

petroleum³ unknown

The Lamu port functions as the supply base for corridor construction so long as the construction works continue in i ts  hinterland. Cement, coase aggregates, ra i lway ra i l , s teel , mechanical  equipment for a l l  plants and bui lding are 

the examples of commodity

Two mi l l ion head sheep export from Ethiopia and Sudan to the Pers ian Gul f countries us ing ra i l  and the port before Eid a l -Adha wi thi in 2~3months. The reason for this  seasonal  concentration is  the sacars i ty of l ive s tock feeding 

capaci ty in the consignee countries concerning animal  food, water, pen and man power

There exis ts  no concensus in the Kenyan Government on the new oi l  refinery location based on the Sudanese crude oi l .

Crude oi l  is  excluded in this  table but xxxx tons are to be exported through offshore s ingle mooring buoy.

240,000 TEU/(annm*berth) for two SSG and 6 RTG per berth and 360,000TEU/(annm*berth) for three SSG and 9 RTG

Berth 

requirements

Berths 

allocated to 

the 

Commercial 

port

Berts 

allocated 

to the 

Industrial 

port

Berths 

allocated to 

the 

Commercial 

port

Berts 

allocated to 

the 

Industrial 

port

Total 

Berth 

Length (m)

Berth length 

allocated to 

the 

Commercial 

port

Berth length 

allocated to 

the Industrial 

port

Handling 

capacity 1,000 

ton/annum 

/berth

2040

- -

Total Berth 

Length (m)

 - - unknown  -  - 

Berth length 

allocated to 

the 

Commercial 

port

Berth length 

allocated to the 

Industrial port

Berth requirements
Unit Berth 

Length (m)
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The revised new port layout is then reflected in Figure 6 (map form) and Figure 7 (schematic 

form) below. 

 

Figure 6: New port layout 

Military 

Base 

Railway Freight Terminal 

Port area for future development 

Industrial Port 

Commercial Port 
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Figure 7: Port layout and berth allocation plan  

3.2.2.4 Comparison of old and revised port layout  

3.2.2.4.1 Capacity of the port layout presented by JPC study 

The existing old study foresees 32 berths. Out of these 32 berths, 5 were allocated to containers, 

4 to dry bulk, 1 to liquid bulk, and 22 to general bulk & break bulk. 

However, in the berth requirement calculations (see table 4.1-11 of their study report) it is 

foreseen that the forecasted total port freight throughput demand of 23.9 mil tons is 

accommodated by the 20 berths (and not the full 32). More specifically only ten (10) general 

& break-bulk berths are foreseen to adequately caver the freight demand requirements instead 

PORT SECTION ZONE
BERTH 

NO
BERTH TYPE DRAFT (m)

LENGTH 

(m)

24 CONTAINERS 17.5 400

23 CONTAINERS 17.5 400

22 LIQUID BULK 15.0 230

21 DRY BULK 15.0 330

20 GENERAL & BREAK BULK 15.0 240

19 GENERAL & BREAK BULK 15.0 240

18 GENERAL & BREAK BULK 15.0 240

17 OFF SHORE OIL & GAS SERVICING 15.0 330

16 SHIPYARD 15.0 310

15 LIVESTOCK 15.0 240

14 GENERAL & BREAK BULK 15.0 240

13 GENERAL & BREAK BULK 15.0 240

12 DRY BULK (fertiliser, feedstock) 15.0 330

11 RO-RO & CAR-CARRIERS 15.0 250

10 GENERAL & BREAK BULK 15.0 240

9 LIQUID BULK 15.0 230

8 CONTAINERS (currently under construction) 17.5 400

7 CONTAINERS (currently under construction) 17.5 400

6 CONTAINERS (currently under construction) 17.5 400

5 AGRIBULK 15.0 330

4 AGRIBULK 15.0 330

3 FISHERIES 10.0 230

2 PORT VESSELS REPAIR YARD 10.0 350

1 PORT VESSELS SERVICES 10.0 400
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of the 22 presented in the port layout (which is in fact 12 less). So, the total berth mix was 

developed as follows: 

BERTH TYPES 
No of 
berths  

Total berth 
length (m) 

Containers 5 2,000 

Dry bulk 4 1,320 

Agri bulk - - 

Liquid Bulk 1 230 

General Cargo & Break bulk 10 2,400 

Livestock - - 

Others - - 

TOTAL 20 5,950 

Table 4: Synopsis of JPCôs port berth structure 

It is being clear therefore that the 12 additional berths for general cargo & break bulk is a built-

in surplus capacity over and above the forecasted need of 23.9 mil tons. Assuming that the 

extra 12 GC-BB berths have a capacity of 440,000 tons per year, the total capacity of the 32 

berths comes to the level of 29.2m tons. 

3.2.2.4.2 Capacity of revised port layout 

The new layout foresees a total of twenty-four (24) berths split between the industrial and a 

commercial port as follows: 

 

Table 5: Synopsis of the revised port berth structure 

A total number of 24 berths with total berth length of 7,330m are provided. 8 berths of 2,140m 

length belong to the Industrial Port, and 16 berths of 4,920m length belong to the Commercial 

Port. 

In case the oil pipeline is finally constructed, then a Single Point Mooring Berth (SPMB) could 

be additionally provided along the lines proposed by the JPC study. 

The revised port layout provides a longer total berth length by 1,380m (7,330m compared to 

5,950m). Its overall berth capacity is estimated to exceed the 25m tons (it goes up to the level 

No of 

berths 

Total berth 

length (m)

No of 

berths 

Total berth 

length (m)

No of 

berths 

Total berth 

length (m)

Containers 2                  800                    3                1,200               5                2,000             

Dry bulk 1                  330                    1                330                   2                660                 

Agri bulk -              -                    2                660                   2                660                 

Liquid Bulk 1                  230                    1                230                   2                460                 

General Cargo & Break Bulk 3                  720                    3                720                   6                1,440             

Livestock -              -                    1                240                   1                240                 

Others 1                  330                    5                1,540               6                1,870             

TOTAL 8                  2,410                16              4,920               24              7,330             

COMMERCIAL PORT TOTAL

BERTH TYPES

INDUSTRIAL PORT
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of 38 mil tons) and therefore it covers adequately the demand needs of 2030 and 2040 in every 

cargo category (see details in Table 8 of the current report). 

From a yard capacity perspective, the already applied norm (by JPC) of providing more than 

650m of yard depth for each and every berth in conjunction with modern yard equipment 

(RTGs in the container yard), it allows more than adequate yard capacity in every cargo 

category, covering demand needs well beyond 2040. 

3.3 Physical port development 

When fully completed, the port will consist of two port sections,  

¶ the Commercial Port (CP) - south section and;  

¶ the Industrial Port (IP) - north section;  

Both port sections will be able to operate either independently or jointly  

3.3.1 Approach channel ï Turning basins 

The two-way approach channel will be 500m wide and 17.5m deep as initially foreseen by JPC 

study. However, due to the proposed change in the port layout, the length of the channel should 

be extended by a further 2,500m northwards from the northern boundaries of the JMB. This is 

expected to provide adequate length to serve all 8 berths of the Industrial Port. 

One extra turning base will be needed for serving the IP, having 800m diameter and 17.5m 

draft (similar to the one serving the Commercial Port).  

No breakwater will be needed due to the protected port location. 

3.3.2 Berth and yard capacity  

3.3.2.1 Berth and yard capacity of the Commercial Port  

Berth, yard, and overall capacity of the Commercial Port have been recalculated and the 

produced results are presented in the following table. 

 

 
Table 6: Capacity of the Commercial Port 

Containers Dry bulk Agri bulk Liquid Bulk

General 

Cargo / 

Break Bulk

Livestock
RO-RO / 

Car Carrier

Offshore oil 

and gas 

servicing 

facilities 

Others

A. Quayside Handling Capacity
Number of Berths 3 1 2 1 3 1 1 1 3

Max. Berth Utilization 65% 35% 50% 35% 65% 35% 35% 35% 35%

Idle Time 15% 15% 15% 15% 15% 15% 15% 15% 15%

Handling Performance (t/h) 2,133                      500 350 265 150 50 170 180 75

Quayside Handling Capacity (t p.a.) 16,740,307           1,303,050           2,606,100           690,617              2,177,955           130,305              443,037              469,098              586,373              

B. Storage Capacity
Gross Storage Area (sqm) 840,000                 231,000              462,000              231,000              504,000              168,000              175,000              231,000              735,000              

Factor Gross/Net 67% 67% 67% 67% 67% 67% 67% 67% 67%

Net Storage Area (sqm) 562,800                 154,770              309,540              154,770              337,680              112,560              117,250              154,770              492,450              

Days per year 365                          365                       365                       365                       365                       365                       365                       365                       365                       

Storage density (t/sqm) 2 3.75 3 3 3 0.08 3 3 3

Dwell Time (days) 6 10 10 10 15 0.5 10 10 10

Peak factor 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3

Storage Capacity (t p.a.) 52,672,308           16,295,495        26,072,792        13,036,396        18,962,031        5,056,542           9,876,058           13,036,396        41,479,442        

C. Overall Capacity of Commercial Port (t p.a.)16,740,307 1,303,050 2,606,100 690,617     2,177,955 130,305     443,037     469,098     586,373     
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General land use plan in the General Cargo, Container and Bulk Cargo- Breakbulk berths is 

maintained as indicated in Figure 4.1-34, Figure 4.1-35 and Figure 4.1-36 of the JPC study. 

It is clear that there is plenty of spare storage capacity. Consequently, the capacity limiting 

factor is clearly the quayside capacity. 

3.3.2.2 Berth and yard capacity of the Industrial Port 

Berth, yard, and overall capacity of the Industrial Port have been recalculated and the produced 

results are presented in the following table. 

 

Table 7: Capacity of the Industrial Port 

Once again, as there is plenty of spare storage capacity the capacity limiting factor is clearly 

the quayside capacity. 

3.3.2.3 Overall port capacity 

The overall port capacity and utilisation rate is presented in the following table. 

 

Table 8: Overall port capacity and utilisation 

Overall capacity of both port sections amounts to 38 mil tons in 2040, excluding zone 2 of the 

Industrial Port which will most probably be needed to be developed beyond year 2040. Cargo 

demand in 2040 is forecasted around the 24.8 mil tons level, which implies a 65% port capacity 

utilisation. 

3.3.3 Road, rail hinterland access and gates  

3.3.3.1 Introduction 

Main transport connections of the port with its hinterland are foreseen in the form of: 

¶ A10:  LamuïGarissaïIsiolo road link, providing national access to Lamu and 

  distributing traffic to urban and port areas; 

Containers Dry bulk Agri bulk Liquid Bulk

General 

Cargo / 

Break Bulk

Livestock
RO-RO / 

Car Carrier

Offshore oil 

and gas 

servicing 

facilities 

Others

A. Quayside Handling Capacity
Number of Berths 2 1 1 3 1

Max. Berth Utilization 50% 35% 35% 65% 35%

Idle Time 15% 15% 15% 15% 15%

Handling Performance (t/h) 1,094                      500 265 150 75

Quayside Handling Capacity (t p.a.) 8,584,773              1,303,050           690,617              2,177,955           195,458              

B. Storage Capacity
Gross Storage Area (sqm) 560,000                 231,000              231,000              504,000              245,000              

Factor Gross/Net 67% 67% 67% 67% 67%

Net Storage Area (sqm) 375,200                 154,770              154,770              337,680              164,150              

Storage density (t/sqm) 365                          365                       365                       365                       365                       

Dwell Time (days) 2 3.75 3 3 3

Peak factor 6 10 10 15 10

Storage Capacity (t p.a.) 1.3 1.3 1.3 1.3 1.3

Storage Capacity (t p.a.) 35,114,872           16,295,495        13,036,396        18,962,031        13,826,481        

C. Overall Capacity of Industrial Port (t p.a.) 8,584,773    1,303,050 690,617     2,177,955 195,458     

Containers Dry bulk Agri bulk Liquid Bulk
General Cargo 

/ Break Bulk
Livestock

RO-RO / Car 

Carrier

Offshore oil 

and gas 

servicing 

facilities 

Others TOTAL

Overall Capacity of Commercial + 

Industrial port (t p.a.)
25,325,079           2,606,100           2,606,100           1,381,233           4,355,910           130,305              443,037              469,098              781,830              38,098,692

Handling Volumes 2040 (t.p.a.) 14,177,000 2,250,000 2,432,000 765,000 4,007,000 45,000 400,000 400,000 285,000 24,761,000

Utilization 2040 56% 86% 93% 55% 92% 35% 90% 85% 36% 65%
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¶ A7:  LamuïWituïGarsen road link, connecting the port, the urban area and 

  the future airport; 

¶ Railway line: LamuïIsiolo rail link, connecting Lamu port and its industrial area to 

  Kenya, Ethiopia and South Soudan; 

Further analysis on  

¶ Port access roads & port / SEZ road network 

¶ Rail access of the port  

is to be developed in the corresponding road and rail transport sections of the current report. 

3.3.3.2 Port internal roads 

3.3.3.2.1 Commercial Port internal roads 

Within the Commercial Port the port road runs from the port gate to the berths and storage 

areas. At the stage of opening of the first berth, only 2 lanes should be constructed. This 

provision should however be expanded to 4 lanes as more berths are coming into the operation 

phase.  

The port road runs from the port gate to the berths and storage areas. At the stage of opening 

of the first berth, only 2 lanes will be constructed. This will however be expanded to 4 lanes as 

more berths are opened. 

Two main service roads are planned from the south to the north along both sides of the railway 

in port area comprising 4 lanes. Construction will be done concurrently with the construction 

of each berth. 

3.3.3.2.2 Industrial Port internal roads 

Proportional type of assumptions and arrangements are expected for the Industrial Port. 

3.3.3.3 Gates  

Traffic at the port gates has been calculated by making the following basic assumptions: 

¶ The share of rail using cargo was kept unchanged reaching the level of 54% in 2030, 

and the level of 58% in year 2040; 

¶ The port is assumed to work 5 days per week, 16 hours per day; 

Table 9 below develops the accumulated traffic in the main gates of the Commercial and the 

Industrial Port separately. 

It is subsequently deduced that the gates of the Commercial Port would need to be designed to 

accommodate maximum truck traffic of 92 trucks per hour. Assuming a dispatch time of 2 

minutes per truck it comes down to a need for 8 lines at the main gates. 

Correspondingly, the gates of the Industrial Port would need to be designed to accommodate 

maximum truck traffic of 58 trucks per hour. Assuming a dispatch time of 2 minutes per truck 

it comes down to a need for 4 lines at the main gates. 
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The traffic loads could be significantly reduced in case that the port management decides to 

operate the port on a basis of 7 days per week X 24 hours per day. 

 
Table 9: Truck traffic at port main gates 

CARGO TYPE 

A. CONTAINERS 2030 2040 2030 2040

Rail % share 54% 58% 54% 58%

Annual demand (000 tons) 7,978                        8,506                        -                            5,671                        

Load Capacity / Truck tons 25 25 25 25

Working Days per Week 5 5 5 5

Gate Working Hours / Day 16 16 16 16

Peak Factor 1.5 1.5 1.5 1.5

Trucks per Hour 52.8 51.4 0.0 34.3

B. DRY BULK 2030 2040 2030 2040

Rail % share 54% 58% 54% 58%

Annual demand (000 tons) 776                           1,125                        -                            1,125                        

Load Capacity / Truck tons 25 25 25 25

Working Days per Week 5 5 5 5

Gate Working Hours / Day 16 16 16 16

Peak Factor 1.5 1.5 1.5 1.5

Trucks per Hour 5.1 6.8 0.0 6.8

C. AGRIBULK 2030 2040 2030 2040

Rail % share 54% 58% 54% 58%

Annual demand (000 tons) 1,827                        2,432                        -                            -                            

Load Capacity / Truck tons 25 25 25 25

Working Days per Week 5 5 5 5

Gate Working Hours / Day 16 16 16 16

Peak Factor 1.5 1.5 1.5 1.5

Trucks per Hour 12.1 14.7 0.0 0.0

D. LIQUID BULK 2030 2040 2030 2040

Rail % share 54% 58% 54% 58%

Annual demand (000 tons) 529                           383                           -                            383                           

Load Capacity / Truck tons 30 30 30 30

Working Days per Week 5 5 5 5

Gate Working Hours / Day 16 16 16 16

Peak Factor 1.5 1.5 1.5 1.5

Trucks per Hour 2.9 1.9 0.0 1.9

E, GENERAL CARGO & BREAK BULK 2030 2040 2030 2040

Rail % share 54% 58% 54% 58%

Annual demand (000 tons) 2,370                        2,096                        -                            2,096                        

Load Capacity / Truck tons 25 25 25 25

Working Days per Week 5 5 5 5

Gate Working Hours / Day 16 16 16 16

Peak Factor 1.5 1.5 1.5 1.5

Trucks per Hour 15.7 12.7 0.0 12.7

F. LIVESTOCK 2030 2040 2030 2040

Rail % share 54% 58% 54% 58%

Annual demand (000 tons) 18                              45                              -                            -                            

Load Capacity / Truck tons 15 15 15 15

Working Days per Week 5 5 5 5

Gate Working Hours / Day 16 16 16 16

Peak Factor 1.5 1.5 1.5 1.5

Trucks per Hour 0.2 0.5 0.0 0.0

G. RO-RO & CAR CARRIERS 2030 2040 2030 2040

Rail % share 54% 58% 54% 58%

Annual demand (000 tons) 200                           400                           -                            -                            

Load Capacity / Truck tons (2t X 8 vehicles) 16 16 16 16

Working Days per Week 5 5 5 5

Gate Working Hours / Day 16 16 16 16

Peak Factor 1.5 1.5 1.5 1.5

Trucks per Hour 2.1 3.8 0.0 0.0

H. OFFSHORE OIL AND GAS SERVICING FAC 2030 2040 2030 2040

Rail % share 54% 58% 54% 58%

Annual demand (000 tons) -                            -                            -                            400                           

Load Capacity / Truck tons 25 25 25 25

Working Days per Week 5 5 5 5

Gate Working Hours / Day 16 16 16 16

Peak Factor 1.5 1.5 1.5 1.5

Trucks per Hour 0.0 0.0 0.0 2.4

J. OTHERS 2030 2040 2030 2040

Rail % share 54% 58% 54% 58%

Annual demand (000 tons) 50                              100                           -                            -                            

Load Capacity / Truck tons 25 25 25 25

Working Days per Week 5 5 5 5

Gate Working Hours / Day 16 16 16 16

Peak Factor 1.5 1.5 1.5 1.5

Trucks per Hour 0.3 0.6 0.0 0.0

2030 2040 2030 2040

TOTAL TRUCKS AT GATES (TRUCKS / HOUR) 91 92 0 58

COMMERCIAL PORT INDUSTRIAL PORT
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3.3.3.4 Buildings and utilities 

Buildings and utilities can be developed in both port sections along the main assumptions made 

by JPC study. However, it is strongly believed that further elaboration should be carried out 

within the scope of the actual port master plan itself.  

In any case there is provision of plenty of land space to accommodate all necessary needs in 

both port sections. 

3.4 Cost Estimate  

A revised capital investment cost estimate was developed through allowing mainly for: 

¶ an inflation cost adjustment factor of 10% for the seven years which has elapsed since 

2011 when the base cost estimate was produced; 

¶ consideration that the new quay length required is 6,130m, compared to the 5,960m 

accounted for then; 

¶ the current work carried out by CCCC related to the three 400m berths currently in 

progress, including the construction of the main approach channel, the south channel 

(up to the commercial port berths) and the south turning base; 

The summary table below indicates a revised capital investment cost estimate at the level of 

3.6 mil USD. 

 
Table 10: Cost estimate summary 

3.5 Time Plan 

The development of a green field port like Lamu Port is expected to be demand driven with 

significant private sector participation in its funding. The public sector has already funded the 

construction of the first three berths and a basic port hinterland interconnection network, in 

order to provide a seed infrastructure base to facilitate future development. 

Given the above it is strongly believed that a feasibility assessment of the various port activity 

options is needed. These would facilitate and advance the maturity of the decision-making 

process regarding 

Item Description Cost Cost (in USD) %

General Requirements 139,500,000                       3.9%

Dredging 590,000,000                       16.4%

Reclamation & Ground Improvement Works 170,500,000                       4.7%

Quay Walls 637,050,000                       17.7%

Roads & Paving 437,100,000                       12.1%

Buildings + Utilities 520,800,000                       14.4%

Mechanical & Electrical 158,100,000                       4.4%

Equipment + service boats 558,000,000                       15.5%

Provisional Items 66,030,000                         1.8%

Sub-total 3,277,080,000                  90.9%

Contingency (10% of Sub-total) 327,708,000                       9.1%

TOTAL 3,604,788,000     100.0%
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¶ type of needed berths; 

¶ time phasing of port development; 

¶ funding; 

From a time perspective it is currently believed that the Commercial section of the Port will 

most probably be developed first within the 2020-2030 period. The Industrial Port will most 

probably follow and will be developed within the 2030-2040 period. 

On this understanding a tentative port development time plan would be the following: 

 

Table 11:  Port development time plan 

3.6 Conclusions & future development directions 

¶ The selected port site seems to be a good strategic selection with great potential in 

serving national and regional economic interests; 

¶ The port site seems also to be quite safe and well protected from high seas and extreme 

weather conditions; 

¶ Financial and economic feasibility of the Lamu seaport are expected to be positive only 

in case that the LAPSSET Corridor gets realised. In the opposite case feasibility and 

viability of the seaport are questionable unless an alternative strategic plan gets 

elaborated soon. 

¶ Good multimodal connectivity of the port is foreseen with regards to road and rail only 

within the context of LAPSSET Corridor development; 

¶ Further reason of concern however is the fact the port site is closely located to an area 

with high environmental sensitivity and of an important cultural heritage. Therefore, 

economic feasibility needs to be given a closer attention. 

¶ Given the external changes incurred during the last six years (since the initial master 

plan study has been developed by JPC in 2011) there is a strong need for the master 

plan of Lamu Port has to be thoroughly re-examined. The focus should be placed on: 

- Revise the port layout and redesign / optimise port operations allowing the JMB 

in the middle; 

- Revise and optimise port hinterland interconnections given the new conditions. 

 

YEAR
H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2 H1 H2

Market Forecasting + Feasibility + Revision of Port Master Plan

COMMERCIAL PORT

Fund sourcing + Preliminary design of Commercial Port

Environmental Impact Assessment of the Commercial Port

Detailed Design of the Commercial Port

Tendering of the Commercial Port

Construction of the Commercial Port

Equipment Procurement of the Commercial Port

Commissioning of the Commercial Port Terminals

INDUSTRIAL PORT

Fund sourcing + Preliminary design of Industrial Port

Environmental Impact Assessment of the Industrial Port

Detailed Design of the Inustrial Port

Tendering of the Industrial Port

Construction of the Industrial Port

Equipment Procurement of the Industrial Port

Commissioning of the Industrial Port Terminals

2036 2037 2038 2039 20402030 2031 2032 2033 2034 20352024 2025 2026 2027 2028 20292018 2019 2020 2021 2022 2023
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Chapter 4. Transport planning 

This section covers the review of the road, water and air transport segment of the LAPSSET 

corridor, as well as the overall transportation planning and co-ordination of the various 

transportation segments (rural roads, urban transport, port, airport) of the corridor in the Lamu 

district. 

4.1 Existing situation 

4.1.1 Summary of existing situation 

Across the County, all roads are unpaved and in a deplorable state which makes travel time 

increase by 300% compared to the normal time it would take to reach a destination. The main 

Class C road from Mokowe to Witu is in a poor condition and often floods; large potholes 

rendering the road impassable by use of small vehicles. 

 
Photo 23: The Mokowe (Lamu) ï Witu ï Garsen road (from County Spatial Plan) 

On the other hand, the planning of the rural road network for the county is sufficient and should 

cove the needs of the county. Specifically, roads in Witu, Bahari, Faza, Hongwe, Mkunumbi 

and Hindi wards are well laid-out in a good connected network to enhance linkage in the 

various human settlements in the wards. However, the roads are in a very bad condition that 

often limits accessibility to those areas. Other wards such as Mkomani; Basuba; and Kiunga 

have a poor road linkage and their accessibility by road is highly limited. 

The two (2) main roads planned in the LAPSSET JPC 2011 master plan, have not been 

constructed. Nevertheless, detailed designs have been concluded and construction of A7 has 

begun, according to KENHA, after about 1 year of delays due to the lack of security in the area. 
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At the same time, a commercial contract for the construction of A10 under the PPP approach, 

has been signed. 

The anticipated dates for opening of these roads to traffic are 2020 and 2023 respectively. 

Local residents, as well as tourists, most frequently use water transport means since their most 

viable option of transport is currently by water. It should be noted, however, that there are no 

dedicated public transport boats and the ones available are very few, old and slow. Other 

available small boats for water transport are either not safe, convenient, or time efficient. 

Regarding water transport, the available transport means are accessed from the jetties as 

terminal facilities. KPA jetty in Amu Heritage Town is the biggest in Lamu Island and serves 

the greatest population in the County. Manda Airport passengers are transported to the islands 

or mainland from the Manda Airport jetty. The main jetty in the mainland is the Mokowe jetty, 

which is a very busy jetty with frequent visitors from other parts of the Country.  

  
Photo 24:Manda airport jetty and water transport connection 

Air connection to Lamu county is currently achieved through the Manda airport (LAU). This 

airport is located on Manda island, at 6m (20ft) above sea level and has two runways: The first 

runway (16/34) is paved with asphalt, while the second runway (08/26) is unpaved and is 

approximately 930m (3,050ft) long and 14m (46ft) wide. 

The Government recently completed lengthening of Manda Island Airport runway from 1.1km 

to 2.3km. Improvement works are already complete for the airport terminal building. 

Preparations are at an advanced stage towards the construction of a parallel taxiway and aircraft 

apron area to improve capacity of the airport. These improvements will enhance the capacity 

of Manda Airport to cater for the expected traffic at least until 2030, at which point relocation 

of the airport to the Mkunumbi site (proposed in the JPC 2011 master plan) should be 

considered. 

Except from Manda airport there are 12 airstrips in the County found in Mokowe, Witu, 

Mkunumbi, Pate, Siyu, Tenewi, Mangai, Kizingitini, Kiwayuu, Mkokoni, Kiunga and 

Mararani. There is also an additional airstrip located in the existing military base, located 

within the LAPSSET port development area. 
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Security is of major concern today in Lamu and adjacent counties. US department of State 

warns travellers to avoid travel in the north-eastern Kenyan counties of Mandera, Wajir, and 

Garissa, the coastal counties of Tana River and Lamu in their entirety, all areas north of 

Malindi in Kilifi County, and the Nairobi neighbourhood of Eastleigh. 

On the other hand, the Foreign and Commonwealth Office (FCO) advise against all but 

essential travel to: 

¶ Areas within 60km of the Kenya-Somali border, 

¶ Garissa County, 

¶ Lamu County (excluding Lamu Island and Manda Island), 

¶ areas of Tana River County north of the Tana river itself, 

The above warnings essentially prohibit travellers from visiting the Lamu port area, the resort 

city, the SEZ, etc. This security issue becomes even more pronounced for potential investors, 

freight operators, logistics companies, etc that are expected to form the majority of the clients 

for the Lamu part of the LAPSSET corridor. Security issues have also caused delays in the 

construction of A7 road, as reported from KENHA. 

4.1.2 Identification of issues 

During site visits to the area, the review of existing studies and consultations with the local 

Authorities and all involved stakeholders, the following issues were identified: 

i. Foreseen expansion of Manda airport can cover forecasted demand at least up to 2030. 

Extension of the runway to 2,300m can accommodate airplanes such as the A320, 

B737/757, ERJ 190 and CS300ER, covering both regional and mid-range aircrafts. 

ii.  Master plans and studies provided so far do not include provision for local transport 

between islands and mainland for fishermen and local inhabitants or development of a 

rural road network for the county. 

iii.  Establishment of a regular water transport lines between the islands of Lamu, Pate and 

Manda is required. 

iv. A connection of the A10 highway towards the Somalian border should be considered. 

 

4.2 Outline of main transport  networks 

The following map shows the outline of the main transportation network links that interconnect 

the various LAPSSET components. 
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Figure 8: Outline of major transport links for LAPSSET components 

In Figure 8 above the main LAPSSET corridor, including A10, is hown as blue and A7 is 

coloured as magenta. The urban area to the north of A7 and west of A10 is highlighted in light 

blue, while the port and Special Economic Zone is highlighted in green. To the south of A7 the 

resort area is marked in yellow and orange and the civic center in pink. The transport links 

within those areas are detailed herebelow in the next paragraphs. 

Manda airport is also shown in dark orange colour and the main water transport links are 

demarcated in blue dotted lines, linking Mokowe jetty (mainland) to Manda airport and Lamu 

KPA jetty. 

4.2.1 Main LAPSSET corridor 

The concept of the main LAPSSET corridor was introduced in the JPC 2011 study in order to 

cater for all modes of transport, i.e. road, railway and pipeline. The original corridor was 

foreseen to have a width of 200m, however following studies have increased the width to 500m. 

Based on the on the above and the transport needs for all LAPSSET components within Lamu 

county (urban area, Special Economic Zone, etc) the consultant proposes the following layout 

for the main corridor. 
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Figure 9: Typical section and arrangement of the main transport corridor 

The components of the corridor are the following: 

¶ A10 highway, which is the main highway connection of Lamu port to the national and 

international road network. The highway will not connect directly to the urban and port 

road network in order to improve safety and traffic management.  

¶ Railway line to be located East of A10, instead of west (as proposed in the JPC 2011 

study and the A10 study) in order to avoid multiple crossings with A10 for the 

connections to the commercial and industrial port, as well as the main railway station; 

¶ Crude oil and product pipeline, to the west of A10; 

¶ Green zones (Buffer zones) for the beautification and the environmental enhancement 

of the corridor. The zones also offer protection of the aforementioned elements and 

distance from the urban and port areas; 

¶ Service roads, located on either side of the corridor. These service roads will form part 

of the local networks in the urban and port areas, so that the local network does not 

interconnect directly with the A10 highway.  

¶ Connection of the service roads to A10 and A7 will be done through main 4-leg 

intersections shown in the above Figure. 

4.2.2 Lamu ï Garissa ï Isiolo, A10 highway 

The purpose of the A1o highway is to provide direct and quick access to the Lamu port and 

various LAPSSET components for heavy (freight) vehicles, that can be considered as ótransitô 

or óthroughô traffic. As such, standard transportation practise requires that local traffic, 

especially urban traffic, is not mixed with the heavy transit traffic. 

For this reason, as shown in Figure 8, it is proposed that at the north entrance of A10 towards 

the port and at the south exit (ending point) of A10, major intersections are constructed to divert 

traffic going to the urban area towards the west service road and traffic headed towards the port 

area and industrial zone towards the east. From the ending point, the connection with the port 

will be provided by the ñport access roadò. 

The above proposed traffic arrangements are required for both traffic safety as well as 

providing better Level of Service for each different user of the road network. 

The proposals discussed below are based on the detailed design study ñConsultancy Services 

for Environmental & Social Impact Assessment and Detailed Engineering Design of Lamu-

Garissa Roadò that was undertaken by SAI Engineers and was submitted on March 2016.  
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The detailed study also makes estimates for the traffic volumes regarding the A10 highway 

taking into consideration the various LAPSSET components, ignoring however the urban 

development. The final forecasts are given below: 

Year Low growth rate Medium growth rate High growth rate 

 Veh. PCU Veh. PCU Veh. PCU 

2020 1491  4843 1544 5021 1645 5372 

2023 1115 3529 1176 3733 1260 4024 

2025 1222 3858 1300 4118 1428 4560 

2030 1526 4776 1656 5213 1938 6180 

Table 12: Lamu ï Garisa study traffic forecast on A10  

The modal split between rail and road is estimated, in this study, to by 50%-50%, after 2023 

where the railway is estimated to be operational. 

Although, the traffic forecasts provided by SAI under this study, are developed using OD and 

traffic surveys, unlike the JPC 2011 master plan, these are being undertaken on a hardly 

existing road and understandably the traffic forecasts are different between this study and the 

2011 JPC forecasts. Nevertheless, the high growth rate scenario of the SAI study is comparable 

with the JPC forecasts for 2030 (7,120 PCU per day compared to 6,180 PCU/day). 

Considering that the opening of the A10 will take place in 2023 and the railway line will not 

be operational before 2027 (to take away heavy loads from A10), the above forecasts indicate 

that the anticipated PCU for 2030 will exceed the limit of 8,000 PCU/day, over which 

dualization of the highway cross-section is recommended. 

Based on the above forecasts and the detailed design studies, the following cross-sections 

should be applied to the A10 highway: 

1. From construction to 2030: Single carriageway cross-section with 1 lane per direction 

of 3.50m width and 2.00m shoulder on each side. 

 
Figure 10: Single carriage cross-section until 2030 (proposed by detailed design) 

2. After 2030: Dual carriageway cross section with 2 lanes per direction of 3.50m width 

and 2.00m shoulder on each side, with central island and metal barriers, as shown 

below: 
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Figure 11: Dual carriageway cross-section for dualization after 2030 

 

4.2.3 Lamu ï Witu ï Garsen, A7 highway 

The ñPreliminary Engineering Design and Tender Documentation of the Witu ï Lamu ï 

Kiunga (C112/D568/E865) Roadò was undertaken by Howard Humphreys East Africa 

Consulting Engineers and was submitted on June 2008. This study was undertaken before the 

concept of LAPSSET was materialised and therefore should be used for informational purposes 

only. 

Although, both the Consultant and LCDA have made repeated efforts to communicate with 

KenHA and H. Young & Co (EA) Ltd, that are currently undertaking the detailed design and 

build of the Lamu ï Witu road, no communication was possible, and the detailed design has 

not been made available. However, for the purposes of this transport master plan, the 

information received from personal communications with KENHA that the road follows the 

preliminary design and existing road, are considered enough for the proposals presented here 

below. 

The traffic forecasts for A7 are currently being undertaken by the Design-Build contractor and 

are not available. Yet information provided by KENHA indicates that the cross section will be 

that of single carriageway with one lane per direction of width 3.50m and shoulders on both 

sides, as shown in Figure 10 above for the A10 highway. 

It should be noted, however, that the A7 will form the main road artery for the port truck traffic 

until the A10 is opened for traffic in 2023. Therefore, for the years 2020 ï 2023, A7 will carry 

the traffic loads from the port and the design of A7 should take this into consideration, both for 

the alignment, as well as for the pavement section. 

After 2023, when the A10 highway will be operational, A7 will not carry any transit loads 

headed out of Lamu county and therefore its role will change. 

The anticipated role of A7 after the opening of A10 is to: 

¶ Connect Mokowe jetty (mainland) to the urban network, 

¶ Connect the resort city and civic center to the urban area, 

¶ Provide secondary connection to the port for the urban area,  

¶ Connect the urban network and traffic from A10 to the new Mkunumbi airport, 



                           

  Building Transformative and Game Changer Infrastructure for a Seamless Connected Africa 52 

The above connections to be provided by A7, lead to the proposal that in the future, as the 

urban area grows, the A7 should be transformed to an urban motorway, as the main traffic 

using A7 will be urban traffic connecting to the various LAPSSET components. 

As an urban motorway, A7 should be able to accommodate non-motorised transport, have 

public transport facilities and at the same time be a safe and quick road for the road users. It is 

therefore proposed that the future cross section of A7, is as follows: 

 

Figure 12: Proposed urban motorway cross-section for A7 

The above cross-section provides for Non-Motorised Transport facilities on both sides of the 

road with dedicated bicycle lanes protected from car traffic and wide sidewalks for pedestrian 

traffic. The required lanes will be 3 per direction of 3.50m each, with the left lane being used 

only by public transport buses (Dedicated Bus Lane). 

The central island width should be 1.00-2.00m wide and the island separating the DBL and the 

bicycle lane should be at least 2.00m to be able to accommodate a simple bus stop facility. 

Bicycle lanes should be bi-directional and at least 3.00m wide (2*1.50m) and the sidewalks 

not less than 2.00m. 

The above dimensions lead to a total width of 38 ï 40m, that should be the minimum provided 

Right of Way for the A7, under current construction. Increased right of way should be provided 

at the anticipated intersection locations shown in Figure 8. 

 

4.2.4 Service roads 

The following figure shows the layout of the internal road networks of the urban and port areas 

and the service roads demarcated in blue, within the main LAPSSET corridor. 
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Figure 13: Layout of the internal road networks and connections with the service roads (blue) 

The service roads run parallel to the main highway (A10) and allow local traffic to gain access 

to side properties. Where major roads are bordered by commercial or residential development, 

service roads are a safe way to allow vehicles to access these properties with little disruption 

to other traffic on the main highway. 

This way both the urban area and the port area gain controlled access to the main highway 

network (A10) through the main junctions shown in the Figure above and at the same time the 

mixing of ótransitô truck traffic with urban is avoided. 

As the service roads are adjacent to the urban and port areas, it is proposed they also include 

Non-Motorised Transport facilities, especially towards the west, where it is expected that it 

will be used by both pedestrians and bicyclists. 

The proposed cross section for the service roads is shown below: 
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Figure 14: Proposed service road cross section 

As shown in the above Figure the total width of the proposed cross section is about 20m, as 

also indicated in the Right of Way section presented earlier. A two-way bicycle lane and a wide 

sidewalk for pedestrians are foreseen and the roadway is a single carriageway with one lane 

per direction of 3.50m with 1.00m shoulders. The necessary trenches for the storm water 

drainage are also foreseen, as well as the necessary protective measures towards the center of 

the corridor. 

4.2.5 Junctions 

The purpose of the junctions is to connect the service roads to the urban and port roads and in 

selected points the main urban arterials and main port roads and service roads to the A10 and 

A7 highways. 

The main intersections are shown in Figure 8 and Figure 13 with purple colouring. These are 

of 4-leg type and connect A10 and A7 to the local network and also offer through connection, 

i.e. connection between the urban area and port area. 

A typical layout of such an intersection is shown in the Figure below: 

 
Figure 15: Typical layout of 4-leg óthroughô intersections 
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The layout above represents an at-grade intersection with a non-urban road, as it is expected 

that the primary function of both A10 and A7 in the first years of operation will function as 

such. 

However, there is provision for islands separating all turning movements, to allow for higher 

traffic loads and also permit the installation of traffic lights, when the traffic loads become such 

that will demand signalising of the intersections. 

However, as demand will rise the intersections may require further upgrading to grade 

separated intersections. The most cost-effective type of grade separated intersection is the 

ódiamondô as shown in the figure that follows. 

 

Figure 16: Diamond type grade separated intersection 

Visual images of such types of intersections in per-urban environments are shown in the figures 

that follow. 

 

Figure 17: Visual image of a diamond type interchange with provision for NMT facilities on ground level 
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Figure 18: Visual image of diamond type interchange with roundabout at the ground level and provision for NMT facilities 

Figure 13 above also presents, in light green colour, the intersections connecting the urban road 

network (on the west side) and the port road (to the east) with the urban and port service roads 

respectively. These junctions will be ñTò type or 3-leg intersections not allowing connection 

with A10 or A7 or any through movements to the other side of the corridor. 

These junctions are considered as urban junctions and should allow for the passage of NMT 

(pedestrian and bicycle paths) and there is no forecast for grade separation. 

 
Figure 19: NMT friendly urban intersections 
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4.3 Urban road network 

To develop efficient street transportation, to serve effectively various land use in an urban area 

and ensure community development, it is desirable to establish a network of streets divided 

into systems, each system serving a particular function or particular purpose. Accordingly, a 

community should develop an ultimate street-classification in which each system has a specific 

transportation service function to perform. The expected increase in population of the urban 

area, due to the increase in port and industrial activity, will certainly lead to an increase in 

vehicular population on urban streets. Unless a well-established road network is put in place 

from the beginning these will inevitably cause future problems of congestion in urban areas. 

This paragraph provides a summary of urban streets with respect to their classification, related 

operational performance and level of services (LOS) involved in each class of urban street, in 

order to provide a guide for further development of the road network. The development of the 

urban area and the corresponding development of the road network are described in the next 

section regarding Urban Planning. 

4.3.1 Classification of urban road networks 

There are three ways of classifying urban roads: 

¶ Functional based classification, 

¶ Design based classification, 

¶ Combination of functional and design based 

4.3.1.1 Functional based classification 

Functional classification is the process by which roads and highways are grouped into classes, 

or systems, according to the character of service they are intended to provide. Basic to this 

process is the recognition that individual roads and streets do not serve travel independently in 

any major way. Rather, most travel involves movement through a network of roads. It becomes 

necessary then to determine how this travel can be channelized within the network in a logical 

and efficient manner. Functional classification defines the nature of this channelization process 

by defining the part that any particular road or street should play in serving the flow of trips 

through a highway network. The four functional systems for urbanized areas are: 

1. Principal Arterial streets 

2. Minor Arterial streets 

3. Collector street 

4. Local roads. 

General idea of various streets as per their mobility and land use is shown in the Figure that 

follows: 
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Figure 20: Relationship of functionally classified systems in service traffic mobility and land access 

Principal arterials or Urban motorways 

Arterial streets are basically meant to carry longer and through traffic. Function of arterial is to 

provide access to commercial and residential land uses. As shown in Figure 20 mobility of 

principal arterials is high, but land access is very low.  

Major arterials serve as principal network for through traffic flow. This should be connected 

with principal traffic generations, important highways entering the city. It should be well 

coordinated with existing and proposed expressway system for good distribution and 

circulation of through traffic and continuity of routes should be maintained. In every urban 

environment there exists a system of streets and highways which can be identified as unusually 

significant to the area in which it lies in terms of the nature and composition of travel it serves. 

In larger urban areas their importance also derives from service to rural oriented traffic, but 

equally or even more important, from service for major movements within these urbanized 

areas. The principal arterial system should carry the major portion of trips entering and leaving 

the urban area, as well as the majority of through movements desiring to bypass the central 

city. In addition, significant intra-area travels, such as between central business districts and 

outlying residential areas between major inner-city communities or between major suburban 

centres should be served by this system. 

The principal arterial system will carry important intra-urban as well as intercity bus routes.  
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Urban arterials 

The urban arterial system should interconnect with and augment the urban motorways and 

provide service to trips of moderate length at a somewhat lower level of travel mobility. This 

system also distributes travel to geographic areas smaller than those identified with the higher 

system. 

The urban arterial street system includes all arterials not classified as urban motorways and 

contains facilities that place more emphasis on land access than the higher system and offer a 

lower level of traffic mobility. This system should include urban connections to rural collector 

roads where such connections have not been classified as urban motorways.  

Such facilities may carry local bus routes and provide intra-community continuity, but ideally 

should not penetrate identifiable neighbourhoods. 

Collector streets 

This system of streets includes all distributer and collector streets. Function of this system is 

serving between arterials and local streets to connect adjacent neighbourhood areas and to 

accommodate local through traffic movements and interconnect local streets with the arterial 

street system. Unlike arterials their operation should not always dominated by traffic signals. 

Local streets 

Local streets are primarily meant for direct access to residential commercial, industrial or other 

abutting property. All through traffics should be discouraged on local streets. Land access is 

very high, but mobility is very low for local streets. 

4.3.1.2 Design based classification 

This classification basically depends upon speed limits, signal density, driveways / access point 

density etc. Four basic classes can be identified: 

1. High speed 

2. Suburban 

3. Intermediate 

4. Urban 

High speed roads 

These are the streets with very low driveway or access point density. These are provided with 

separate right turn lanes and; no parking is permitted on street. Streets may be multilane divided 

or undivided or two-lane facility with shoulders. Signals are infrequent and spaced at long 

distances. Road side development is very low. A speed limit on these roads is 75 to 90kph. 

Sub-urban roads 

They represent streets with a low driveway/access-point density, separate or continuous right 

turn lane and some portions where parking is permitted. These roads possess comparatively 
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higher density of roadside development than that on high speed streets. It has about three 

signals per Km. and speed limit on these roads is 65 to 75kph. 

Intermediate roads 

They represent urban streets with moderate driveway/access point density. Like sub-urban 

streets they also have some separate or continuous right turn lane and some portions where 

parking is permitted. These roads possess comparatively higher roadside development than that 

on sub-urban streets. It has about two to six signals per Km. and speed limit on these roads is 

50kph. 

Urban streets 

They represent urban streets with high driveway/access point density. These are usually 

provided with road side parking. It has highest road side development density among all above 

stated four classes. Signal density is about four to eight per Km. Speed limit is 40 to 55kph. 

4.3.2 Road networks in Lamu port city 

The functional classification of the urban road network is developed and described in further 

detail in the following Urban Planning section. In this section, the classification of the urban 

road network of Lamu port city is based on the design criteria, in conjunction with the 

functional criteria provided by the urban planning. 

The following Figure shows the urban road network for the Lamu port city. 

 
Figure 21: Urban road network classification 
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Based on the previously described network functions and design classes, the road network in 

Lamu port city can be classified as follows: 

1. High speed roads (Urban motorways): This category includes A7 and the west service 

road, as well as a possible future upgrade to the west, noted in dashed magenta line in 

the previous Figure. 

2. Intermediate roads (Urban arterials): This category includes the roads shown in green 

in the Figure above. 

3. Sub-urban roads (Collector roads): This category includes the roads shown in yellow 

in the previous Figure. 

4. Urban streets (Local roads): This category includes all urban streets for the local traffic 

and is not shown, as it requires detailed urban designs for such streets to be identified. 

Urban motorways 

As previously discussed, the main function of these roads is mobility and provide quick access 

for the road users out of the city. The roads within Lamu port city plan that play this role are 

the future upgrade of A7 and the west service road. 

The speed on these roads should be about 70-80kph and when the Level of Service drops below 

ñCò, upgrade of the road should be considered. 

Typical cross sections of A7 (functioning as urban motorway) and the service road are given 

in Figure 12 and Figure 14 respectively. 

Urban arterials 

Urban arterials in Lamu port city will have as main purpose the distribution of traffic and 

passengers between the urban centres identified. In order to achieve this function, they will 

need to provide dedicated facilities for public transport (e.g. BRT). 

The urban arterials will comprise of: 

¶ 3 lanes per direction of 3.50m width. One lane is to be dedicated to public transport, 

either as BRT (in the center of the road) or as DBL (on the side of the road). 

¶ A central island of 3.00-4.00m wide in order to accommodate for the bus stops for the 

BRT lines. 

¶ Pedestrian and bicycle paths (NMT facilities). As these roads are expected to have high 

traffic loads and speeds of about 60kph, the NMT paths should be bi-directional on both 

sides. Therefore, the NMT path should have a width of at least 5.00-6.00m.  

The total width of the urban arterials is consequently about 40m and the identified Right of 

Way should not be any less, but it does not necessarily need to more than 40m. 
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Figure 22: Typical cross-section of urban arterials 

Urban collectors 

Urban collector roads in Lamu port city will functions as the main collector roads between 

neighbourhoods, as well as provide connection of the neighbourhood traffic with the urban 

arterials. Access to side activities is allowed and parking can be permitted, depending on the 

detailed urban plan of the area. Traffic speeds should not exceed 50kph. 

 

Figure 23: Typical cross-section of urban collector roads 

The urban collectors will comprise of: 

¶ 1 lane per direction of 3.50m width, 

¶ Possible parking lanes of 3.00m width, depending on the function of the area and the 

detailed urban design, 

¶ Pedestrian and bicycle paths (NMT facilities). NMT paths should be uni-directional on 

both sides, as crossing the road is permitted. Therefore, the NMT path should have a 

width of about 3.00-4.00m. 

The total width of the urban collectors is consequently about 20m and the identified Right of 

Way should be not less than 25m. 
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4.3.3 Design guidelines 

There exist a significant number of urban road design guidelines that can referenced and used 

for the detailed development of the road network of Lamu port city. 

The British Standard ñDesign Manual for Roads and Bridgesò is a very good starting point, as 

it is also available freely for download (http://www.standardsforhighways.co.uk/ 

ha/standards/dmrb/index.htm). Another very useful source for urban road design guidelines is 

AASHTO and spesifically: 

¶ A Policy on Geometric Design of Highways and Streets, 

¶ Guidelines for Geometric Design of Very Low-Volume Local Roads, 

¶ AASHTO Roadside Design Guide, 

Nevertheless, any design guidelines produced by KURA should first be considered. 

4.4 Port zone road network 

To the east side of the LAPSSET corridor and A10, the port area is developed. The port zone 

can be further subdivided to the port zone and the industrial and commercial zones, to be called 

Special Economic Zone (SEZ), as the LPASSET plan is that these zones will function as such. 

4.4.1 Classification of port/SEZ road networks 

The classification of roads in commercial or industrial zones is significantly different than the 

classification of roads in urban areas.  

The purpose of the road classification in SEZ areas is two-fold; firstly, ensuring that the road 

network develops in a way that complements the efforts of the local planning process in 

affecting the shift to sustainable modes. Secondly, from a safety viewpoint, adoption of the 

classification ensures that the most vulnerable users of the highway are given due 

consideration, and aims to see the roads develop as a safer and more inviting environment for 

these groups. 

The classification is a means of accommodating the major movements of vehicles onto those 

roads best suited to accommodate them whilst restricting access to sites to the lesser roads in 

the hierarchy. The main distinction made in the hierarchy is between óDistributorô Roads that 

should be primarily designed to meet the needs of the moving vehicle and óAccessô Roads 

where the aim should be to discourage non-access traffic. The following categories or classes 

are identified: 

¶ Primary Distributor Roads, onto which there should be no frontage or individual site 

access; 

¶ Secondary Distributor Roads, onto which frontage access will be limited, though 

allowed in some circumstances; 

¶ Industrial Access Roads, from which site access will be gained. 

The role and function of each category can also be seen in the following Figure. 

http://www.standardsforhighways.co.uk/%20ha/standards/dmrb/index.htm
http://www.standardsforhighways.co.uk/%20ha/standards/dmrb/index.htm
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Figure 24: SEZ industrial and commercial port road classification 

Primary distributor roads 

The purpose of the primary distributor roads is to provide quick and direct access of the internal 

road network to the principal road. Intersection of the primary distributors and the principal 

road form the accesses or gates to the SEZ area. 

Primary distributor roads also function as internal primary roads to distribute traffic to the 

secondary distributor roads and site access roads. In this light, therefore, direct access from 

individual sites on primary distributor roads should not be permitted under any circumstances. 

Secondary distributor roads 

The primary purpose of a secondary distributor road is to provide means of access to multiple 

sites. Therefore, frontage access should be limited. Generally, the route between industrial sites 

and the wider highway network will consist of secondary distributor roads. Large sites may 

have direct access whilst smaller sites will be located on access roads, which in turn will 

connect to secondary distributors. 

Preferred layouts will have all SDRôs as through roads, as this affords each site more than one 

means of access, and so increases operational flexibility. Secondary distributor roads will 

generally have an operating speed of 50km/h and this should be acknowledged by designing 

for higher speeds than on access roads. 

Junctions onto secondary distributors should be limited, with access roads providing access to 

individual sites. This restriction may be relaxed in cases of large or high traffic generating 

concerns, however in these circumstances a higher standard of junction access will be required 

than normally expected for an individual site. 
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Site access roads 

In most cases sites will gain access to the road network via a Site Access Road. These roads, 

which will generally be constructed to a lower geometric standard than distributor roads, are 

intended to provide access to individual sites. 

The layout of site access roads should be arranged so that the operating speeds of vehicles are 

never greater than 40kph (25 mph). In addition, the network of site access roads must be 

designed to discourage non-access traffic. 

Limits on the numbers of units per access road have not been set, as traffic generation is 

dependent on the nature of each particular unit. Accordingly, greater numbers of units are 

permissible on developments where the units are expected to have a low traffic generation. 

4.4.2 SEZ/port road network analysis 

The classification of the port/SEZ road network of Lamu port is based on the categories 

presented above that feature both functional and design criteria. The road network is analysed 

by function and internal traffic arrangements are further detailed. 

The following Figure shows the layout of road network for the Lamu SEZ/port zone. 

` 

Figure 25: Layout of the road network in the SEZ/port zone 
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Principal roads and access gates 

The principal roads that feed traffic to the SEZ/port zone are the following roads: 

¶ The A10, through the main intersection north, 

¶ The A7, through the main intersection south, 

¶ The east service road 

Further to the above, the main access points or gates to the SEZ/port zone are identified in 

purple colour in the Figure above. Secondary accesses may be provided, depending on the 

operational plan and the development of the facilities, through the service road (designated in 

light green in the above Figure). 

It is also noted that, as seen in Figure 25, access to the SEZ/port zone will also be provided 

through the urban arterial (designated in green) that will provide the main connector between 

the urban area and the SEZ/port zone. 

Primary distributor roads 

Primary distributor roads are shown in Figure 25 in red colour and their purpose is to distribute 

the truck traffic from the main access points/gates to the internal of the SEZ/port zone. 

The following Figure shows the typical cross-section of the primary distributor roads. 

 

Figure 26: Typical cross-section of primary distributor roads 

The primary distributor road will comprise of: 

¶ 2 lanes per direction of 3.50m width, 

¶ Central island of 4.00m width, so as to provide dedicated right-turn lanes at the 

intersections, 

¶ Sidewalks of at least 2.00m width 

The total width of the primary distributor roads is consequently about 22m and the identified 

Right of Way should be not less than 30m, to allow for further expansion to 3 lanes per 

direction. 
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Secondary distributor roads 

Secondary distributor roads are shown in Figure 25 in orange colour and their purpose is to 

provide means of access to multiple sites within the SEZ/port zone. 

The secondary road network should comprise: 

¶ 1 lane per direction of 3.50m width, 

¶ Hard shoulder of 0.75m at least on each side, 

¶ Sidewalks of 2.00m width.  

The total width of the secondary distributor roads is consequently about 12.5m and the 

identified Right of Way should be not less than 15m. 

Site access roads 

In most cases site access roads are designed and implemented by the developers. They are 

therefore not included in this Transport Master Plan. It is expected that the design of the site 

access roads will be provided during the detailed study phase of the SEZ zone or during 

implementation by the developer. 

Nevertheless, the characteristics of the site access roads should be the same as with the 

secondary collector roads, with the exception that the hard shoulder can be shortened to 0.50m. 

4.5 Non ï Motorised Transport network  (NMT)  

The purpose of this paragraph is to provide background information on the design of NMT 

facilities and explain the principles used during the design of the Integrated Transport Master 

Plan. The application of these guidelines is shown under the relevant paragraphs above. 

4.5.1 Basic principles 

A city-wide NMT network can not only lower household transport expenditures but also 

increase travel range, productivity and accessibility to urban services. In other words, the 

benefits of non-motorised transport are exponentially multiplied when a citywide network is 

envisioned. A good non-motorised transport network: 

¶ Builds upon a complete network plan; 

¶ Provides direct routes to main destination points; 

¶ Avoids conflicts with crossing traffic; 

¶ Prevents the creation of urban barriers; and 

¶ Reduces vehicle volumes and speeds in places with a high concentration of pedestrians. 

There are two levels of design: the network level and the facility level. The network level refers 

to the connection between the main origin and destinations within the city, while the facility 

level relates to the design of road sections, intersections and road surface. NMT infrastructure 

should be part of a coherent, citywide network that is integrated into the public transport 

system. Even when public transport is used, walking will be involved in the first and last section 
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of the trip. The provision of NMT infrastructure should therefore follow three principles: 

universal accessibility, complete streets and incremental learning. 

Universal accessibility 

Universal accessibility refers to the adaptability of urban infrastructure and facilities to the 

widest range of potential users, including people with mobility and visual impairments, the 

elderly, people in wheelchairs, people walking with small children, pregnant women, and 

people carrying heavy loads such as water or firewood. 

Complete streets 

A complete street is the one that is designed from edge to edge of the buildings. Complete 

streets incorporate infrastructure for walking and cycling, including signage, ramps and other 

facilities for the physically challenged. They also include urban furniture like covered bus 

stops, street lamps, trees and vegetation according to the context and infrastructure for rain 

harvesting. Complete roads promote safety for all users and incorporate all of the principles of 

universal accessibility. 

Incremental learning 

Each city is unique, and so are its inhabitants. While some urban solutions have a great degree 

of replicability in different cities, others need to be carefully tested on the ground. Some 

measures, such as cycleways and intermodal transport stations are new infrastructure elements, 

both for engineers as well as users. 

4.5.2 Pedestrian infrastructure 

Pedestrian facilities refer to any infrastructure built to enhance the ease of pedestrian travel, 

including sidewalks and crosswalks. A more extensive definition encompasses walkways; 

trails; kerb ramps; as well as pedestrian-friendly urban furniture such as benches, urban trees 

and streetscapes. The key to improving walking conditions is to manage pedestrian flows so 

they are appropriately isolated from vehicles. 

4.5.2.1 Obstacles 

Urban mobility can be improved significantly by eliminating obstacles to walking. Obstacles 

and urban barriers can make trips much slower, unsafe, or even impossible, and consequently 

discourage potential users. 

Common obstacles include: loss or inexistence of sidewalks, open drains, posts, urban furniture 

and other sidewalk obstructions; tree roots causing breaks in the pavement; dense vegetation 

covering footpaths; potholes; unprotected culverts; misplaced drains; and accumulated garbage 

or runoff; as well as street vendors, shopkeepers, cars and motorcycles encroaching public 

space designated for pedestrians. 

Urban barriers are larger obstacles that prevent communication and continuity and impede non-

motorised trips. The most common urban barriers include: 
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¶ Urban highways or high-speed/high-volume roads, which often divide cities into 

disconnected sectors. Overpasses and freeways make non-motorised trips particularly 

difficult, creating impassable barriers for pedestrians and cyclists. 

¶ Rivers, streams and channels. In general, bodies of water can pose barriers to urban 

mobility. Even when bridges are present, they are often conceived exclusively for 

motorised transport. 

¶ Mountains and cliffs. Steep topography can be an obstacle as it makes routes difficult, 

unappealing and sometimes impossible for non-motorised transport. 

4.5.2.2 Footpaths & pathways 

Footpaths are pedestrian walkways not associated with roads. A large part of urban pedestrian 

travel occurs along tracks that are not part of the official road system. If ignored these tracks 

may disappear as urban density increases. Protecting and upgrading these pathways has proven 

to be very beneficial for pedestrians. 

Similar to sidewalks, footpath width varies according to the number of users. As a general 

guideline, in pedestrian-only zones, secondary walkways should be 2.00 ï 3.00m wide, while 

primary walkways can be anywhere from 3.00 ï 6.00m wide. 

The road shoulder is the most common pedestrian facility immediately adjacent to the roadway. 

When equipped with appropriate safety provisions and width, the shoulder can serve the same 

purpose as a sidewalk, particularly in rural areas. 

If the width of the shoulder is not sufficient for the number of pedestrians, it can become 

dangerous, especially when heavy vehicles are circulating at high speed, or when vehicles use 

the shoulder due to poor road conditions. While the minimum recommended standard for 

shoulders is 1.20m, it should be wider close to commercial centres and areas with dense 

concentrations of people, where ideally it should be replaced by a sidewalk. 

4.5.2.3 Sidewalks 

Sidewalks or footways are necessary on all roads, except on some sections of highways where 

there is no pedestrian traffic. Space for sidewalks can be obtained by reducing the number 

and/or width of carriageway lanes, which will also serve as a traffic-calming measure. 

Sidewalks are composed of three elements:  

i. Frontage (the area adjacent to construction): A minimum frontage width of 

0.30-0.50m must be observed when sidewalks are adjacent to a fence or a building, 

while in commercial areas, this width should be at least 1.00m. This will prevent 

shoppers and window watchers from obstructing passers-by. On the other hand, 

extended frontages can also act as designated areas for café tables or merchandise 

display. 

ii.  Effective walkway (obstacle-free area): The effective walkway is the area that is 

actually used for walking. It must be continuous in order to connect different 

walking areas and free of any obstacle, both horizontally and vertically. A zone 

2.40m high and 1.80m wide should be free from any obstruction. No utility boxes, 
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posts, boxes, trees, signage or other urban furniture should be in this area. These 

types of installations should be placed in the planting zone. 

iii.  Planting area (zone for trees, urban furniture and any other road uses): The 

planting zone is a buffer area used for landscaping purposes that is also a protective 

area separating cars and pedestrians. The ideal width of a planting zone is 1.80m; 

enough to accommodate space for urban vegetation. If not used as landscape 

element, this buffer zone should still be used to protect pedestrians. 

 

Figure 27: Elements of a correctly designed sidewalk 

Sidewalk width should be suited to expected or existent needs. For two pedestrians to pass each 

other comfortably, each one requires a space of at least 0.80m wide. Standards for sidewalk 

width vary from country to country. While the standard width recommendation is 1.80m, in 

residential areas the minimum width should be 1.50m. Where there is no planting zone and the 

walkway is adjacent to the kerb, the minimum sidewalk width should be 2.00m. For 

commercial areas, sidewalk width should be at least 2.40m. 

4.5.2.4 Crossing facilities 

Crossing the road without proper facilities is one of the biggest dangers for pedestrians. The 

speed difference between cars and pedestrians makes the latter very vulnerable and highly 

prone to fatal accidents, particularly when they are children or the elderly. 

Designated crossings should be placed in safe and appropriate locations, and at regular 

intervals. Crossing design requires site-specific and detailed investigation so that they are 

properly integrated into footpath improvements and barrier installation, which will in turn 

encourage their use.  

A good pedestrian crossing has the following characteristics: 
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¶ Standard zebra stripes and stop lines; 

¶ Location at a grade crossing where pedestrians cross a maximum of two lanes before 

reaching a pedestrian refuge (sidewalk or median); 

¶ Medians are at least two metres wide to provide enough space for a bicycle to stop; 

¶ If crossing more than two lanes at once, it ideally includes pedestrian-activated traffic 

lights; 

¶ Sufficient lighting; 

¶ Kerb ramps that are aligned to the pedestrian crossing; and 

¶ Present at an intermittent distance (every 70-250m) depending on the urban context and 

concentration of pedestrians. 

4.5.3 Cycling infrastructure 

Creating new infrastructure must start with a city-wide vision of the cycling network. The 

network must be part of an integrated transport plan that takes into account the relationship 

between walking facilities, public transport and the automobile network. This city-wide vision 

will make it possible to avoid expensive investments in routes without clear origins or 

destinations. 

The NMT network described under paragraph 4.3.2 has taken into consideration the above and 

provides a full network of pedestrian and bicycle lanes to accommodate for the needs of the 

Lamu port city residents. 

4.5.3.1 Design considerations 

Bicycle dimensions, as well as infrastructure considerations, vary depending on vehicle type. 

The average length of a bicycle is 1.75m, while its widest part is the handlebar, which varies 

between 600mm and 800mm. In order to allow for manoeuvring, there should be 400mm of 

free space on each side of the handlebars. Thus, the total amount of space needed for a single 

bike lane is 1.50m. The height of the handlebars can vary between 750mm and 1250mm, while 

the height of the person riding it can reach 2.00m. A minimum clearance height of 2.50m will 

allow safe circulation, although clearance should be a minimum of 3.50m for tunnels and 

underpasses. 

The outline dimensions for a bicycle and rider are shown in the Figure that follows: 
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Figure 28: Required obstruction free zone for bicycles 

4.5.3.2 Types of bicycle lanes 

A cycleway is a facility that is provided primarily for bicycle travel. Different cycleway 

typologies exist. These include: 

¶ Cycle path; 

¶ Cycle lane; 

¶ Shared road; and 

¶ Green corridor. 

The criteria for selecting appropriate cycleway typology depends on the existent road 

dimensions at its narrowest section and the required dimensions for bicycle and tricycle transit. 

The road dimensions should allow for comfortable, fluid circulation of different transport 

modes, as well as room for necessary manoeuvres for all users, including pedestrians and 

cyclists. 

Variables to be considered here include: volume and traffic speed (defines the type of 

protection), previewed number of cyclists (defines the lane width), available space (defines the 

basic typology) and urban environment (defines any special characteristics). Other factors for 

consideration are: the existence of urban barriers, frequency of intersections, presence of buffer 

zones, number of lanes and available width for pedestrian facilities. 

Cycle paths 

A cycle path or cycle track is a separated path for the exclusive use of cyclists, physically set 

apart from motorised vehicles through grade separation or a median island. In this typology, 

motor vehicle cross flow is minimised. 
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The cycling path width should be large enough to allow cyclists to overtake each other. 

Typically, this width is 3.00m, but 3.50m to 4.00m is preferable if the expected volume of 

bicycles and mixed NM vehicles is high (more than 150 cyclists per hour). 

This width will also allow for the circulation of freight tricycles, tricycle-wheelchairs, carts, 

bicycle-taxis, carriages and other type of non-motorised vehicles. 

Cycle lanes 

A cycle lane is a portion of a carriageway that has been marked for the exclusive use of non-

motorised users. The separation from motorised traffic can be visual (painted markings with a 

standard 100mm edge line or a buffer zone) or physical (through bollards or raised kerbs). 

Visual separation measures are usually not enough unless there is strong traffic enforcement 

and education. For this reason, physical separation of lanes is desirable, although it is not 

always possible. 

For streets where car speeds do not exceed 30km/h, the minimum lane width is 1.50m. If the 

volume of cyclists is above 1,500 per day or a large number of handcarts or larger NM vehicles 

are present, the minimum lane width should be 2.25m. A marked buffer zone of at least 0.50m 

should separate the cycle lane from motorised vehicles when car speeds are between 30km/h 

and 50km/hr, but volume is under 20,000 vehicles per day. In such a situation, desirable total 

lane width would be 2.00m. 

Shared road 

A shared road is a low-speed, sometimes kerbless roadway designed as a single surface for use 

by pedestrians, bicyclists and low-speed motor vehicles. On a shared road, drivers and cyclists 

share the same space in a way that is safe for all users. Shared roads are also known as ñZones 

30ò since vehicles using them should maintain a speed limit of 30km/hr. 

Shared roads are adequate for neighbourhood streets with low traffic volume, less than 3,000 

vehicles per day and cyclists must circulate in the same direction as motor vehicles. 

Green corridor 

A green corridor or green route is a dedicated off-street cycleway free from other motorised 

traffic. Green corridors can be built along footpaths in peri-urban areas, and can be used to 

overcome urban or topographic barriers (crossing rivers, streams or other topographic 

obstacles), increasing the attractiveness and convenience of bicycle travel. They can also be 

designed for recreational purposes, along attractive scenery like parks, streams, lakes, 

seashores, etc, as in the case of Lamu Resort City. 

4.5.3.3 Intersection crossings 

It is at intersections where the majority of interactions between different road users occur, and 

where the majority of conflicts and accidents happen. Therefore, intersections are a prime 

consideration in cycle path design and are crucial elements for creating high-performing NMT 

infrastructure. The type of intersection will determine the treatment to be used. In all cases, it 

is important to prevent drivers from encroaching on cyclistsô trajectories. 
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Road design should ensure that cyclists are visible to other road users, especially at junctions. 

Good visibility depends on the geometric design of the intersection and the predictability of 

movement of each user. 

Bicycle path intersections and approaches should be on relatively flat grades and close to the 

vehicle lane, to ensure visibility. Adequate warning should be given to permit cyclists to stop 

before reaching the intersection, especially on downgrades. Basic design recommendations to 

reduce the risk of accidents at intersections and increase trip continuity include: 

¶ Adjust intersections to reduce crossing distance. The shorter the crossing distance, the 

safer it is; 

¶ Reduce speed on all sides; and 

¶ Increase visibility so that cars can see cyclists. 

On arterial roads, cycling infrastructure should usually consist of a segregated track. In cases 

where there is a high volume of vehicles on a continuous turn, it is advisable to incorporate 

both fluxes before the intersection to increase the visibility of the NMT user. When crossing 

an arterial street, the crossing should either occur at the pedestrian crossing, where motorists 

can be expected to stop, or at a location completely outside the intersection, to give cyclists an 

opportunity to see turning vehicles. 

 
Figure 29: Urban intersection with cycle lanes and sidewalks 

4.5.4 Design guidelines 

A number of guidelines regarding the design of NMT facilities exist. From all freely available 

ones the following are considered the most relevant and substantial: 

¶ NMT facilities guideline, 2014, Department of Transport, South Africa 

(http://www.gailjennings.co.za/wp-content/uploads/2017/01/SA-National-NMT-

Facility-Guidelines-2014.pdf). 

http://www.gailjennings.co.za/wp-content/uploads/2017/01/SA-National-NMT-Facility-Guidelines-2014.pdf
http://www.gailjennings.co.za/wp-content/uploads/2017/01/SA-National-NMT-Facility-Guidelines-2014.pdf
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¶ Various guidelines available by the Sustainable Urban Transport Project (SUTP) at 

www.sutp.org 

¶ Design Guidelines for Non-Motorised Transport in Africa, by UNEP and FIA on which 

this document has relied heavily. 

4.6 Public transport 

The purpose of this paragraph is to provide background information on public transport modes 

and facilities and explain the principles used during the design of the Integrated Transport 

Master Plan. The application of these guidelines is shown under the relevant paragraphs above. 

Public transport is an integral part of the Sustainable Urban Mobility Planning (SUMP) that is 

required and developed as part of the Urban Planning component of this Integrated Transport 

Master Plan. 

4.6.1 Basic principles and benefits 

Public transport, is a passenger transportation service, usually local in scope, that is available 

to any person who pays a prescribed fare. It usually operates on specific fixed tracks or with 

separated and exclusive use of potential common track, according to established schedules 

along designated routes or lines with specific stops, al-though Bus Rapid Transit and trams 

sometimes operate in mixed traffic. It is designed to move large numbers of people at one time. 

Mass rapid transit can achieve reduced travel times through the provision of widely accessible 

networks, higher speed vehicles, exclusive right-of-way infrastructure, efficient fare collection 

systems, and/or faster boarding and alighting techniques. Furthermore, a well-organised public 

transport network in cities: 

¶ facilitates access to markets and services, 

¶ creates economic opportunities, 

¶ encourages social integration, 

¶ makes an efficient use of resources, and  

¶ limits air pollution and GHG emissions. 

 

4.6.2 Modes of public transport 

 From the various modes of public transport available, the following are the most commonly 

used and applicable in the case of the Lamu port city. 

Bus service or Busway: A bus service is a the most well-known public transport mode around 

the world. It forms an integral part of any organized public transport system and is used within 

cities for local transportation of passengers and connection to the backbone (high capacity and 

speed) public transport modes. Conventional bus systems can vary significantly in size 

and quality, even within the same city. Transit ranges can range from relatively modest van 

services to bus systems approaching the performance of a BRT system. The quality of public 

transit can be seen as a spectrum of possibilities ranging from customer unfriendly informal 

operations to full-feature mass transit systems that achieve mass transit speeds and capacities.  

http://www.sutp.org/
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This public transport mode will be used within neighbourhoods in Lamu port city to distribute 

the passengers and connect to the main public transport lines. 

Dedicated Bus Lane (DBL): A bus lane is a highway or street reserved primarily for buses, 

either all day or during specified periods. It may be used by other traffic under certain 

circumstances, such as while making a turn, or by taxis, bicycles, or high occupancy vehicles. 

Bus lanes, widely used in Europe even in small cities, are increasingly applied in developing 

cities such as Bangkok, where counter-flow buses can move rapidly through peak period 

congestion.  

Dedicated Bus Lanes are foreseen to be used at least in the A7 highway, at its future function 

as an urban motorway that will connect the urban area network, the port zone, the resort city 

and the future airport. 

 

Photo 25: Dedicated Bus Lane in London, UK 

Bus Rapid Transit (BRT): Many cities have developed variations on the theme of better bus 

services and the concept resides in a collection of best practices rather than a strict definition. 

Bus Rapid Transit is a form of customer-oriented transit combining stations, vehicles, planning, 

and intelligent transport system elements into an integrated system with a unique identity. Bus 

Rapid Transit typically involves busway corridors on segregated lanesðeither at-grade or 

grade separatedðand modernised bus technology.  

BRT is used in the Transport Master Plan for Lamu port city and an extensive network is being 

planned along the urban arterial roads, as presented here above. 
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Photo 26: Photo from Dar es Salam BRT corridor (from Daily News) 

Light Rail Transit (LRT): A light rail transit (LRT) system is a metropolitan electric railway 

system characterised by its ability to operate single cars or short trains along exclusive rights-

of-way at ground level, aerial structures, in subways, or occasionally in streets, and to board 

and discharge passengers at track or car floor level LRT systems include tramways, though a 

major difference is that trams often operate without an exclusive right-of-way, in mixed traffic. 

Commuter rail systems: Commuter rail or suburban rail is the portion of passenger railroad 

operations that carries passengers within urban areas, or between urban areas and their suburbs, 

but differs from Metros and LRT in that the passenger cars generally are heavier, the average 

trip lengths are usually longer, and the operations are carried out over tracks that are part of the 

railroad system in the area.  

With the existence of the railway line and a possible future extension towards the airport, a 

passenger service acting as commuter rail, might be provided. 

 LRT  Tramways BRT DBL  City  Bus 

Line Capacity 

(PAX/hr/dir.)  

 

15,000 ï 

45,000 

High 

5,000 ï 15,000 

Medium/high 

7,500 ï 25,000 

Medium/ high 

5,000 ï 7,500 

Low 

Below 1,000 

Very Low, only 

bus stops and 

maintenance shop 

required 

Alignment 

Double-track 

railway, 

elevated, 

a-grade or in 

tunnels 

Double track 

tramway, at-grade 
2 to 3 Bus Lanes 2 Bus Lanes Use public roads 

Segregation 

High degree of 

segregation 

preferred, but 

sections with 

shared right of 

way 

possible 

Uses public roads, 

but may have 

reserved right of 

way on sections 

with higher 

demand 

Bus Lanes must be 

in general 

segregated, 

exceptions 

possible, 

reduce capacity 

and 

speed 

Bus Priority 

Lanes 

must be 

exclusively 

for busses 

None 
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Road space 

required 

None in case of 

elevated and 

tunnel 

alignment, 2 

lanes 

at-grade, 

additional 

space required 

for 

stations and 

terminals 

2 Lanes, additional 

space may be 

required for 

stations 

and terminals, 

tracks can be 

shared 

with public roads 

or 

pedestrian roads 

2 Lanes, possibly 3 

or 4 at Stations and 

Interchanges, space 

for major 

Interchanges and 

Terminals 

2 to 3 Lanes (3 

to 4 

Lanes at Bus 

Stops) 

Shared with cars 

and pedestrian 

Passengers per 

Vehicle/Train 
250 ï 1.500 Depends on length 150-180 75 - 100 75 

Feeder System Neccesary Not necessary Desired Not necessary Not necessary 

Flexibility  of 

route 

chagnes 

Low Low Medium Medium Very high 

Table 13: Basic characteristics of the various public transport modes 

4.6.3 Public transport planning 

4.6.3.1 Public transport network 

Public transport network planning is based on the principle that regular buses and paratransit 

should serve as feeders to the backbone MRT (Mass Rapid Transit) to form a óTrunk and Feeder 

Systemô of public transport. Such an arrangement will maximize the value of the MRT, 

increase its catchment area and improve mobility for more people. 

 

Figure 30: Concept of Trunk and Feeder System 

The concept of a Trunk and Feeder System is shown graphically in Figure 30 above. Potential 

trunk corridors and feeder links as well as major interchange locations may be included in the 

public transport plan. This form of public transport, however, is suitable for relatively large 
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cities with a higher dependence on public transport to reach city centres. For smaller cities with 

lower density development, some other pattern of public transport may have to be considered. 

4.6.3.2 Proposed trunk route modes 

While the public transport provided on the feeder routes is always the regular bus service, the 

trunk network has a variety of modes to select from. As rail based systems (Tram, LRT and 

Metro) have a very high cost of construction and significant maintenance procedures and costs 

and are mainly oriented towards cities of more than 1 million inhabitants, it is proposed that 

the various bus based services are examined for the Lamu port city. Further upgrade to LRT or 

Tram is also possible along a BRT corridor, for the distant future. 

System Element DBL Light BRT 
Medium Capacity 

BRT 
High Capacity BRT 

Level of 

Segregation 
Limited Significant Full Full 

Overtaking Lane at 

bus stops 
No No No Yes 

Stations 

Characteristics 

Basic 

Shelter & 

Signage 

Curbside Location, 

Level Boarding, 

Passenger 

Information 

Median Location, 

Level Boarding, 

Passenger Information 

Onboard 

Median, Passenger 

Info, Additional 

Safety & Security 

Features* 

User Information 
Provided at 

Stops 
Provided at Stations 

Provided Station and 

Onboard 

Provided Station and 

Onboard 

Fare Payment On Board On Board Pre Boarding Pre Boarding 

Ticketing Media Paper Paper or Smartcard Smartcard Smartcard 

System of 

Operation (Closed 

or Open) 

Open Open Open / Closed Closed 

System-wide 

Operations Plan 

No/ Multi 

Operators 
No/ Multi Operators Yes/Single Operator Yes/Single Operator 

Feeder Bus Routes None None Some Feeder Buses 
Multiple Feeder 

Buses 

Vehicle Type Mixed 
Semi-Low 

Floor/Low Floor 

Semi-Low Floor/Low 

Floor 

Semi-low Floor/Low 

Floor, Articulated 

Buses 

Services Regular Regular Regular + Premium Regular + Premium 

Table 14: Comparison of Bus Only Lane (BOL), Light BRT, BRT, and HCBRT 

4.6.4 Design guidelines 

Numerous public transport design guidelines are available; however, no design guideline has 

found general acceptance and most cities issue their own manuals, based on their specific 

needs. Nevertheless, the Bus Rapid Transit Planning Guide issued by GTZ, UNEP and ITDP 

is a very good starting point for any implementing agency. 
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4.7 Air transport  

4.7.1 Forecasted demand 

Based on the 2011 JPC master plan the assumed annual passenger and cargo demand for Lamu 

is estimated as shown in the following Table considering the resort city development plan as 

well as New Lamu City Development Plan, under the following assumptions: 

¶ The new Lamu Airport (Mkunumbi) would handle new air traffic generated by 

development of the Corridor Project including the development of New Lamu City. 

¶ Mode of transport to be used by the visitors would be as follows: 

o International charter / scheduled flights 20 % (year 2020) ï 30 % (year 2030) 

for resort activities. 

o Domestic scheduled flights 80 % (year 2020) -70 % (year 2030) mainly for 

business activities. 

¶ Volume of the international cargo is assumed in proportion to the international 

passengers at Mombasa Airport. 

¶ Volume of the domestic cargo is assumed in proportion to the domestic passengers at 

Mombasa Airport. 

Year 
Passenger Movements (ó1000) Cargo Movements (t) 

International  

Charter  
Domestic International  Domestic 

2009 (Actual) 0 40 - 124 

2020 120 480 300 600 

2025 200 350 600 800 

2030 350 850 1000 1000 

Table 15: Lamu airport forecasted demand (JPC study) 

However, based on KAA reports Ii 2014, the airstrip handled 3,497 flight operations (1,748 

take-offs and 1,749 landings) while 36,476 passengers used the facility. These figures are 

expected to increase in the next few years with the authorityôs projections showing that the 

airstrip will be handling more than 5,000 flight operations and serving approximately 80,000 

passengers annually come 2030. 

These figures differ drastically from the ones forecasted in Table 15 above, mainly due to the 

delay in the construction of the LAPSSET corridor components, such as Lamu port city and 

Lamu resort city. 

4.7.2 Manda airport 

Air connection to Lamu county is currently achieved through the Manda airport (LAU). This 

airport is located on Manda island and has two runways: The first runway (16/34) is paved with 

asphalt, while the second runway (08/26) is unpaved and is approximately 930m long. KAA 

recently completed an upgrade of the Manda airport including lengthening of the main runway 

from 1.1km to 2.3km and building a new airport terminal building. Further upgrade plans are 
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underway for the construction of a parallel taxiway and aircraft apron area to improve capacity 

of the airport. 

The following Figure shows the conceptual design for the upgrade of the Manda airport and 

the corresponding facilities. 

 

 
Figure 31: Conceptual Development Plan of Existing Lamu (Manda) Airstrip (JPC study) 

The recent upgrade of the main runway to 2.3km, provides the same capacity as the new 

proposed airport in Mkunumbi for Phase I, that would handle expected traffic until 2025. 

Considering the differences in forecasting seen above, it is expected that there should be no 

problem for the Mandra airport to cater for traffic at least until 2030. 

4.7.3 New Mkunumbi Airport 

In the JPC 2011 master plan study where air transport demand forecasting was carried out for 

proposed locations, it was established that up to the year 2030 only the new Lamu airport to be 

located at Mkunumbi on the mainland was justifiable. Initially a runway measuring 2,500m 

was proposed to accommodate cat. D operations (Critical aircraft being B767-300ER). 

The New Lamu Airport will need to have a main runway and a secondary cross runway for 

propeller driven aircraft for which the maximum permissible crosswind component is to be set 

at 10,000t, according to ICAO Annex 14. As discussed in the JPC master plan, the main runway 

in Phase I is proposed to have a length of 2,500m to enable short to medium-haul international 
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operations. The length of secondary runway has been set 1,300m to accommodate up to ATR 

42 and comparable size of aircraft. 

 
Figure 32: New Mkunumbi airport proposed layout 

4.7.4 Design guidelines 

International airports should always follow ICAO design guidelines and IATA regulations and 

recommendations. 

4.8 Water transport  

Another form of external connection for the Lamu County is maritime transport or also known 

as water transport. Water transport in the County dates back a very long time and is very 

important because it links Lamu with other port Cities in/and outside Kenya. 

Water transport relating to the LAPSSSET corridor is covered fully under section Chapter 3: 

Port operations planning, as it refers to all port related activities. This paragraph refers to the 

water transport network interlinking the various components, such as the Manda airport, the 

resort city and the Lamu port city, as well as other local destinations (within Lamu county), so 

as to also cater for the transport needs of the local population, irrespective of the LAPSSET 

project. The main focus therefore of this paragraph is passenger transport and not freight or 

cargo transport, that is the focus of Lamu port. 

4.8.1 Water transport network in Lamu county 

There are several jetties in Lamu county, but the most important ones are the KPA jettie on 

Lamu Island and the Mokowe jetty on the mainland. These two are the busiest, registering the 

highest number of boats carrying both passengers and goods. Equally important is also the 

Manda Island jetty that connects Manda Airport to the rest of the network. 
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Photo 27: Typical example of passenger carrying vessels used in Lamu county 

Other jetties in the county are also located at Mkunumbi, Kizuka, Magogoni, Kizingitini, 

Mtangawanda, Siyu, Matondoni among others. 

As stated in the County Spatial Plan (CSP): ñwith extensive mangrove forests, swamps and 

mud due to tidal changes, access to and from the sea is difficult without jetties and they act as 

the terminal facilities to necessitate water transport within the islandsò, that shows the 

importance of availability and correct design of berthing facilities for the water transport 

vessels. 

The Figure hereunder shows the currently available water transport connections, as depicted in 

the County Spatial Plan. 

 
Figure 33: Current public water transport routes 
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It is therefore proposed that a comprehensive network of water transport routes and destinations 

is provided. This network will also form part of the public transport network, thus providing 

better and more complete service to the local population of Lamu county.  

As part of the public transport, the water transport network should also be: 

¶ Safe for the public, 

¶ Comfortable, 

¶ Clean, 

¶ Affordable. 

And share all the characteristics mentioned above under the respective paragraph for public 

transport. 

  
Figure 34: Proposed water transport network 

The network proposed in the above figure is indicative and should be formed according to the 

current local needs. Nevertheless, all main destinations have been covered, such as Lamu old 

town, Manda airport, mainland (Mokowe), as well as additional available jetties. 

It should be stresses that water transport regarding Lamu and Manda islands should be strictly 

restricted to passenger traffic only and not cars or trucks. Cargo from Manda airport, as shown 

in Table 15, is very small and can easily be accommodated through cargo vessels without the 

necessity of motorised means. 
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4.8.2 Water transport facilities 

The facilities provided for the water transport include both the vessels as well as the jetties and 

infrastructure associated with them. 

Vessels 

The necessary vessels for the public water transport need to be safe and vary in range and type 

so as to cover all requirements. Such types of vessels include: 

¶ Fast transport for small groups (equivalent to taxi), 

¶ Larger passenger carrying vessels (equivalent to buses), 

¶ Car and passenger carrying vessels, 

¶ Cargo vessels 

Some examples of such vessels are shown in the photographs below: 

  
Photo 28: Example of safe and comfortable passenger carrying ferries 

Photo 29: Examples of car & passenger ferries in Greece (left) and Lake Victoria (right) 

Jetty facilities 

Jetty facilities should also provide all the safety and comfort expected from similar facilities of 

land transport (e.g. safety, cover, accessibility, etc). Furthermore, any berthing facility should 

provide ample docking space for the number and type of expected vessels, as seen in the 

following photo from Venice, Italy. 

  



                           

  Building Transformative and Game Changer Infrastructure for a Seamless Connected Africa 86 

 
Photo 30: Example of multiple different type jetties  

Jetties for dedicated passenger transport examples are shown below: 

  
Photo 31: Visual images of typical passenger jetties 

While jetties for motorised transport vehicles and passengers can be much simpler, as shown 

below from Lake Victoria. 

  
Photo 32: Typical vehicle ferry docking facilities 

Cargo jetty 

Passenger 
(Bus) jetty  Passenger 

(taxi) jetties  
















































































































































