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EXECUTIVE SUMMARY 
An Environmental Impact Assessment report for the Proposed New Container Terminal 
Modernisation Project at the Port of Mombasa was submitted and a subsequent license was 
issued by National Environmental Management Authority (NEMA) under license No: 
0000173. The licence was issued on 7th August 2007 with thirteen (13) conditions to be 
fulfilled by the proponent. An extension of 24 months was then issued on 26th January 2011 
under new license number 0001206.  

In order to reclaim the proposed terminal, the Environmental Impact Assessment Study 2006 
explained that the proponent proposed to harvest sea sand from two off shore locations 
adjacent to Shelly Beach. However, detailed design of the project has since established that 
these locations would not yield the required sand volumes.  

This addendum report presents the necessity for the project to harvest sand from a larger area 
in order to attain the required 7.5 million cubic meters of material. The addendum report 
covers the effects of the activity on the surrounding environment, the monitoring and the 
mitigation measures.  

This overall project will be greatly beneficial to the country as a regional trading block and 
transhipment zone. Competition from other ports creates the necessity for expansion of the 
port in order to meet global demands and to steer the country towards vision 2030. That said, 
the Environmental Impact Assessment study together with this addendum, will ensure 
minimal environmental impacts to the rich coastal belt on Mombasa.  

Monitoring will allow for continuous assessment of the environmental and social variables of 
the potential impacts by the systematic collection of the specific data in time and space and 
evaluating the data to confirm whether the proposed mitigation measures effectively address 
the potential negative impacts. 

The activity of Sand harvesting was proposed and studied in the same area. This addendum, 
although proposing the activity to be carried out over a larger area, the volumes remain the 
same thus not increasing the resource demand. It is also felt that by carrying out over a larger 
area, the concentrated negative impact from the previously suggested two (2) locations will 
be nullified. This will reduce the concentration of turbidity in any particular location. 

The sand harvesting technique (suction), the depths of the borrow pit and the nature of sea 
sand reduces the impact of turbidity on critical habitats. The unavoidable impact that will 
occur is the loss of sea bottom habitat at depths greater that -30m. However, these habitats are 
not critical and will re-colonise and regenerate in approximately one (1) year. 
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1. INTRODUCTION 
 

An Environmental Impact Assessment study was carried out 2006-2007 by Heztech 
Engineering Services, Adala et al, on behalf of Kenya Ports Authority for the proposed 
construction of a new container terminal at the Port of Mombasa (“the Project). The study 
covered the possible impacts of the construction of 3berths and dredging works at the port of 
Mombasa to the west of Kipevu Oil Terminal, Port Reitz. This project is funded by the Japan 
International Corporation Agency (JICA) under Overseas Development Assistance (ODA) 
loan. Another study was carried out in 2009, EIA for the Dredging Works at the Port of 
Mombasa, Adala et al. Both these studies looked at two components by an initiative dubbed 
Mombasa Port Development Project (MPDP). 

The direct aim of the Project is to develop a new container terminal in Mombasa Port with an 
area of about 110 ha at the western side of the existing Kipevu Oil Terminal (“KOT”) over 
three phases. The port of Mombasa is one of the main ports in east Africa. It serves 
landlocked countries such as Uganda, Rwanda and Burundi. Over the years, cargo volumes 
have increased at the port therefore raising the necessity for the port to increase its container 
handling and storage capacity as well as have the ability to accommodate larger vessels. 
Failure to this, the port would become less competitive in the region and eventually become a 
feeder port. 

An EIA report was submitted and a subsequent license was issued by National Environmental 
Management Authority (NEMA) under license No: 0000173. The licence was issued on 7th 
August 2007 with thirteen (13) conditions to be fulfilled by the proponent. An extension of 
24 months was then issued on 26th January 2011 under new license number 0001206. 
Summary of impacts are as follows: 

Positive: 

1. Improved Infrastructure will open up economic growth and increase business 
opportunities in the area. 

2. Employment opportunities will be created both directly and indirectly. 

3. The country and the economy will improve due to greater competitiveness of the port 
in the region and international maritime industry. 

Negative: 

1. Loss of residential and commercial property. 

2. Loss of fishing grounds. 

3. Dust Emissions. 

4. Loss of Biodiversity 

5. Reduced Air quality. 

6. Reduced Water quality. 

7. Noise. 

8. Safety risks. 

9. Waste generation. 

10. Security. 
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11. Vibrations. 

12. Hazardous material handling. 

13. AIDS/HIV prevalence. 

 

On 27th May 2011, Kenya Ports Authority contracted Toyo Construction Ltd (Japan) through 
competitive bidding to execute Phase 1 of the construction works.  

In order to reclaim the proposed terminal, the Environmental Impact Assessment Study 2006 
explained that the proponent proposed to harvest sea sand from two off shore locations 
adjacent to Shelly Beach, see Figure 1.1 below. Detailed design of the project has since 
established that these locations would not yield the required sand volumes.  

 

 
Figure 1.1 Map Illustrating the proposed sand harvesting sites (red circles) 

Source: EIA Report, 2007, Adala et al 

 

This addendum report presents the necessity for the project to harvest sand from a larger area 
in order to attain the required 7.5million cubic meters of material. The report will 
demonstrate the effects of the activity on the surrounding environment, the monitoring and 
the mitigation measures.  
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The change in scope requires for the proponent to source for sea sand from a larger area as 
shown in Figure 1-2. This area will provide the required amount of sand with little 
environmental impact, particularly to the critical habitats and environmentally sensitive areas 
around the Mombasa Coast. 

 
Figure 1-2: Revised Sand Harvesting Location (Sand Borrow Pit) 

Source: MPDP 

 

Marine Park 

Marine Park
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2. PROJECT DESCRIPTION 
 

2.1. Introduction 

The Project (Phase 1) consists of the construction of the following facilities: 

1) Construction of two main berths, i.e. Berth No. 20 (Water depth: 11m) and No. 21 (water 
depth: 15m), and a Small Berth (water depth: 4.5m), 

2) Construction of the Apron, Container Yard and Yard Roads/Rails tracks behind the 
berth, 

3) Construction of Inner Roads (about 446 km) at the back of the Container Terminal, 

4) Construction of Access Road to the New Terminal and Parking Areas,  

5) Construction of Buildings such as Administration, Maintenance Shop, Customs 
Warehouse with verification, Fire-substation, Power substation and etc., 

6) Construction of Utilities for supply of water and electricity communication, sewage, 
security, etc., 

7) Procurement of Equipment (2 SSG, 6 RTG, etc.), and 

8) Other Miscellaneous Works. The other miscellaneous works include extension of the 
railway and road in the existing container terminal to the New Terminal. Installation of 
leading lights on the quay and marker buoys at the channel and basins are excluded from 
the Project Scope, which are also included in the dredging project. 

 

 

Figure 2.1 - Artistic Impression of the Proposed Container Terminal 
Source: Detailed Design Report, MPDP 
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2.2. Project Implementation Schedule 

 

Source: MPDP 

 

Detailed Design (D/D) Stage : 25 months Construction Supervision (C/S) Stage: 60 months

J F M A M J J A S O N D J F M A M J J A S O N D

1 Review of Present Conditions 1
2 Survey 1 and 2 6
3 Review of Terminal Plan 2
4 Basic Design 4
5 Detailed Design and Cost Estimate Works 8.5
6 Environmental Management 7.5
7 Preparation of Prequalification and Bidding  Documents (Package 1&2) 5
8 Tender Assistance

Package - 1 10
Package - 2 10 (Maintenance Period

9 Construction Supervision 12 months)

Package - 1 48
Package - 2 18

Month 2016 2017
2009 2010

2012 2013 2014 2015Project Activity Schedule
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3. NATURAL CONDITIONS 
 

3.1. Meteorological Conditions 

Mombasa is located at Longitude 39 degrees 40 minutes East and Latitude 4 degrees 4 
minutes South (KPA Headquarters) on the east coast of Kenya, facing the Indian Ocean. 
Mombasa belongs to the tropical monsoon area. 

3.1.1 Wind  

There are the Northeast Monsoon from December to February, which is “the dry season” and 
the Southwest Monsoon from April to October, “the rainy season.” There are the Inter 
Monsoon Seasons (March-April and September-November). 

During the NE Monsoon, according to UNEP (1997), 50% of wind blow from the East 
(maximum: 7.7m/sec, average: 5m/sec), 29% from Northeast (maximum: 4m/sec, average:  
3m/sec), 21% from the North (maximum: 2m/sec, average: 1m/sec). In the Southwest 
monsoon 75% of wind blow from the South (maximum: 9.0m/sec, average: 5m/sec), 25% 
from the Southwest (maximum: 5m/sec, average: 4m/sec). 

The maximum wind, ever recorded at Moi International Airport in the past 10 years from 
1995 to 2005, was 22.5m/sec from 120 degrees (counted from the North), i.e. from the ESE 
direction, which occurred in the months of July and August. 

The above wind data imply that the operations in the Mombasa Port are seldom affected by 
wind. 

3.1.2 Temperature 

According to UNEP, in Mombasa, the highest temperature of 33° on average occurs in 
February, and the minimum temperature occurs in July, or about 20°.  

3.1.3 Rainfall 

The maximum rainfall occurs in May, 240mm/month, and minimum in January and 
February, less than 20mm/month.  

The rainfall intensity is one of the most important design conditions in a container terminal 
project.  This is because a container terminal requires a broad yard area, and its drainage 
system becomes an important consideration. At Moi International Airport, according to 
Kenya Meteorological Department, the rainfall intensities recorded in the past 10 years from 
1995 to 2005 are as follows: 

- Rainfall per hour : 50mm/hour, 

- Rainfall per day : 206mm and 233.3mm/day, 

- Rainfall per week : 552.8mm/week, and 

- Rainfall per month : 825.7mm/month. 



EIA Addendum 1 
 

  3‐2 

The above extremes occurred during the months of El Nino from October 1997 to February 
1998. 

 

3.2. Geographical Conditions 

The Port of Mombasa in Kenya is located at S 4°3.1’and E39°36.8’on the east coast of 
Africa, neighbouring on Somalia to the north and Tanzania to the south. It has borders to 
Ethiopia, Sudan, and Uganda on the land. Rwanda, Burundi and D.R. Congo have access to 
the Port of Mombasa through the bordering countries and Lake Victoria.  

The major ports along the east coast of Arabia and Africa are, from the north, Salalah in 
Oman; Djibouti in Djibouti; Mombasa in Kenya; Zanzibar and Dar es Salaam in Tanzania; 
Beira and Maputo in Mozambique; and Durban, East London and Port Elizabeth in South 
Africa. On the Indian Ocean there are Port Victoria in Seychelles and Port Louis in 
Mauritius. Mombasa constitutes the gateway of the so-called “Northern Corridor” of East 
Africa from Kenya to the above mentioned landlocked countries in Central Africa. Dar es 
Salaam is the gateway port of the Southern Corridor, linking with Zambia, Burundi, Rwanda, 
D.R. Congo through Lake Tanganyika, and Uganda and Kenya on Lake Victoria. 

 

3.3. Environmental Conditions (Critical Habitats) 

The coast of Mombasa is diverse and rich environmentally, economically and socially for the 
country. EIA Report 2007 describes in detail the nature and location of all the critical habitats 
relevant to the project area. The following are the key environmental areas and critical 
habitats that were considered for this report. Further details of each of this consideration can 
be found in the main EIA report and the EIA Report for the Proposed Dredging Works at the 
Port of Mombasa (Adala et al) 2009. 

 

3.3.1 Marine Protected Area (MPA) 

Mombasa National Park and Reserve (MNPR) is one of the five nationally gazetted MPA’s in 
the country and extends to approximately 200km2 and lies between Tudor Creek and Mtwapa 
Creek. Within the reserve exists a Marine park of approx. 10km2 The government of Kenya 
has mandated the Kenya Wildlife Service (KWS) to manage these protected areas.  Mombasa 
Marine Park and Reserve contains reefs and diverse species of fish and marine life. Sandy 
beaches are also found in the park such as Nyali Beach. A lagoon separates the sand flats of 
the marine park and the coral reefs (Leven reef) which contains seagrass beds which is a 
source of artisanal fishing. The Marine Park also contains a coral garden. 

 One Marine Reserve can be found to the south of the proposed sand harvesting site and the 
other to the north. There are no proposed national parks or reserves in the area. 
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3.3.2 Sea Turtle Nesting Grounds 

Five species of sea turtles have been documented as occurring within Kenyan waters (Frazier 
1975). The Green turtle. Hawksbill turtle and Olive Ridley turtle are known to nest in Kenya. 
There have been sightings of sea turtles in the area and the beaches on the North Coast of 
Mombasa, within the Mombasa National Park.  

3.3.3 Mangrove Forest 

Mangrove vegetation can be found in coast of Mombasa. Areas of Port Reitz have the most 
extensive coverage where rivers Mwache and Cha Shimba converge – an island of mangrove 
has also been formed in Kipevu Channel, Port Reitz. Anywhere that mangrove exists is 
classified as a Mangrove Forest area and thus protected by the Forestry Act. Common species 
are Sonneratia Albo, Rhizophoria Mucronate, Avicennia Amrina and Ceriops Tagar. 

3.3.4 Coral Reef and Rocky Platform Communities 

EIA Dredging, 2009 by Adala et al carried out LandSat Imagery which showed that algae and 
sea grass are the dominant cover in the areas studied relevant to the project. Coral cover 
varied with shelly beach sampling location showing the lowest coral cover. The other 
sampling sites were along Leven Reefs which are adjacent to Nyali Beach which is 
considered important for hard corals. The Shelly beach sampling site also had high algal 
cover, dominated by turf alga and the Sargassum macro algae. Coral reefs are important as 
they provide shelter for numerous species of fish. Reef fish and molluscs area sources of food 
to millions of people. Coral are also important as they react with CO2 to form limestone 
shells thus controlling the CO2 levels in the sea water. 

3.3.5 Fisheries 

A total of approx. 1,349 fishermen are registered to fish and land at 28 landing sites of 
Mombasa District, of which Port Reitz has 324, Changamwe has 313, Likoni has 324 and Old 
Port with 58 (Marine Fisheries Frame Survey, 2006).  Traditionally, the coastal communities 
have depended on fisheries as a major source of income and food. To control bad fishing 
practises, the government through its agencies, has established Beach Management Units 
(BMU’s) which comprises of people from fishing communities tasked with managing fishing 
activities in their locality and related fishing grounds.  

3.3.6 Seagrass Beds. 
Seagrass is an important source of food for many organisms such as juvenile fish, crustaceans 
and shellfish. Seagrasses are also a nursery ground for organisms such as lobsters, shrimp, 
etc. Seagrass species can be found along Shelly beach and Nyali beach areas. Port Reitz has 
no significant seagrass species. The species found at Shelly and Nyali beach include 
Cymodocea serrulata, Cymodocea rotundata, Halodule uninervis, Syringodium isoetifolium, 
Thalassia hemprichii, Thalassodendron ciliutum, Halophila ovalis and Halodule  spp. 
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4. SAND SOURCE SURVEY 
 

4.1. Introduction 

To acquire the area for the port development large quantities of fill materials are required for 
reclamation of the container terminal area and filling for sand replacement at the foundation 
of the revetment and L-shaped concrete wall. The total quantities estimated are 4.70 million 
cubic metres for the reclamation and approx. 1.40 million cubic metres for the sand 
replacement due to consolidation of clay/silt layers. 

Subsequently, it is estimated that required quantities of filling sand for settlement and pre-
loading are approx. 1.40 million cubic metres in consideration of settlement of the salty clay 
layer as a result of the soil improvement by chemical paper drains.  See Table 5-1 in 
Chapter 5. 

Therefore, the total required filling quantities are approximately 7.5 million cubic metres. 
The filling materials required for this exercise should be suitable for reclamation and sand 
replacement with silt contents being less than 5 %.  

A detailed design survey and study was executed by the proponent in 2009-2010 to establish 
whether the offshore area adjacent to Andormache reef from Shelly Beach to Ras Mwachema 

 

4.2. Survey Methodology 

The sand source survey was carried out in the offshore area as shown on Figure 4-1 of an 
approximate area of 1,850 ha. This area is believed to contain sand deposits by the said river. 
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Figure 4-1: Sand Resource Survey Area showing Survey Blocks 
Source: Detailed Design Report, MPDP 

4.3. Survey Parameters. 

1. Scope and objectives of the Survey. 

The sand source survey works involved the following activities which were carried out: 

1) To conduct a bathymetric, shallow seismic and side scan sonar surveys on the 
outer channel.. 

2) To carry out seabed material sampling. 

3) To assess the specific gravity and particle size distribution of the seabed material 
through laboratory test from samples. 

 

 

 

1 

2 

3 
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2. Equipment. 

The following equipment was used during the execution of the sand source survey. 

Table 4-1 Equipment List 

i. Positioning System 

Description Model 

RTK DGPS System. Hemisphere. 

Navigation software Hypack. 

Gyro Compass TSS Meridian Surveyor. 

 

ii. Analogue Systems. 

a) Ecosounder system. 

Ecosounder ODOM MK3 3200 Dual Frequency 

Heavy compensator AML SV plus 

Transducer Odom 

b) Side Scan Sonar system 

Side Scan Sonar Edgetech 701-DL System 

Side Scan Fish Edgetech Discover 4200FSL 

c) Sub Bottom Profiler system 

Transmitter Geopulse 5430A 

Receiver Geopulse 5210A 

Transducer Geopulse 132B 

Acquisition Unit CODA DA2000 

d) Sound velocity System 

SVP Seatex MRU-5 Heave Compensator 

Source: Detailed Design Report, MPDP 

4.4. Survey Methodology 

1. General 

The extent of the survey area was identified with the full details of the boundary locations. 
The scope of the survey exercise focused on bathymetric survey, Side Scan Sonar survey, 
Seismic Profiling, seabed material sampling and Laboratory testing. For every line run within 
the blocks, there was information picked at every 100m fixes along the track line which were 
preset on the survey equipment mounted on the survey ship. 

2. Side Scan Sonar 

An Edgetech 701 DL (the “fish”) system with a swath was used for the side scan sonar. A 
100m range of track lines were used with 100% overlap with adjacent run lines. 
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The fish was used to capture the surface features of the seabed was generally run at a range of 
15m to maximize on the depiction on any seabed sand ripples. In coral areas, it was run 
higher at 20m off seabed. 

 
Figure 4-2   Edgetech 701 DL ‘Fish’ for Side Scan Sonar 

Source: Detailed Design Report, MPDP 
 

3. Seismic Profiling 

A Sub-Bottom Profiler (SBP) was used to determine the relative penetration on the 
sedimentary layers and provide detailed high resolution images thereof. The amount of sub 
bottom penetration is controlled by the sediment type within a range of 0 to 50m. 

The SBP’s application involve mapping of the soil boundaries and geological relationship in 
the uppermost layers of the seabed and assessment of soil type and the localization of buried 
objects and pipeline. 

The following are the data recording parameters of the SBP; 

Record Sweep length : 50m to 70m 
Recording Delay : 0ms 
Sampling Frequency : 24 KHz. 
Heave   : Internal 
Filter   : 2.4 KHz – 4.8 KHz (Set at 2.7 for this Project) 
AGC   : TVG 31ms – 170ms Adjustable 
Seabed set  : Manual at 5 
Trigger  : External 
Back up Format : Double Sided DVD 
 

4. Bathymetry 

An ODOM 3200 dual frequency single beam echo sounder was used to obtain single beam 
bathymetry data on the vessel. This equipment is a dual-frequency with 33 KHz and 210 
KHz. The recording parameters used were as follow; 

Output Frequency  : 33 KHz and 210 KHz. 
Recording scale  : 20 or 40meters 
Transducer Drought  : 1.20m 
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Mean Speed of Sound  : 1544m/s 

 

5. Laboratory Results 
a. Particle Size Analysis. 

To establish the particle size distribution of the sand material sample from the seabed, a 
laboratory particle size sieve analysis test was carried out. This test was carried out by Geoff 
Griffith Laboratory in Nairobi. 

The particle size analysis test was conducted in accordance to the descriptions of the BS 1377 
- Part 2: 1990. The samples were soaked in a defflocculant and thereafter washed over a 
0.0075mm sieve to reduce adherent particles. They were then dried to 1050C±50C for a 
period of 24Hours before dry sieving over a set of specified Sieves. 

The equipment/chemicals used for this report included BS test sieves of various sizes, sample 
dividers, drying oven, sieve brushes, sodium hexametaphosphate etc. 

b. Specific Gravity. 

To establish the suitability of the sand material sample from the seabed, a laboratory specific 
gravity test was carried out. This test was carried out by Geoff Griffith Laboratory in Nairobi. 

The specific gravity test was conducted in accordance to BS 1377 – 2: 1990 editions to 
determine the apparent specific gravities.  

The preparation sequence involved oven drying of specimen to 1050C and subsequent drying 
to a constant weight. The sample was placed in a standard one litre capacity pycnometer then 
filled with water. Trapped air in the soil was then removed by stirring the mixture. This was 
allowed to stand for 24 hours. The apparent specific gravity was computed based on the 
measured weights of oven dried sample, pycnometer filled with water and that of pycnometer 
containing sample and filled with water. 

The apparatus used included a pycnometer of 1L capacity, a glass rod, weighing balance of 
±0.5g, oven and Thermometer. 

 

4.5. Survey Area 

The area was divided up into three blocks. The channel block included the outer channel 
together with the area to the North and South. This block was run in an East-West direction 
parallel to leading light with cross lines running from South to North direction in a 
perpendicular orientation. 

The Southern block was a North - South elongated block that paralleled the south coast 
shoreline for 8Km. the main lines were run in a North – South direction parallel to the 
shoreline with cross lines at both ends of the block and middle. 

The third block was to the South of the Southern Block towards Mwachema river outfall 
delta.  
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4.6. Seabed Sampling 

1) Sampling Methodology 

Seabed material sampling points were picked based on the result of side-scan sonar survey 
and seismic profiling. The locations chosen were those that had the deepest penetrations and 
water depths ranging between 27m to 55m.  

Gravity drop corer with a half (0.5) tonne bob attached to the end of a steel barrel was used to 
take samples from the seabed under a free fall from a winch system mounted on the ship 
deck. See Figure 4-3 

The steel barrel was lined with a 100mm diameter transparent 3 meter plastic pipe to hold the 
sample. The mouth of the sampler was fixed with a core cutter (Cutting shoe) to prevent the 
samples from spilling out in the process of retrieving the pipe. 

The penetration was achieved by allowing the unit to fall free in the last 5m – 10m to the 
seabed. 

 
Figure 4-3: Sampler and core cutter during the sampling exercise. 

Source: Detailed Design Report, MPDP 

2) Confirmation Exercise 

This exercise employed majorly the use of the divers. A metallic rod was used to strike the 
sea bed and scrapper for digging out the samples from the sea bed. Samples were then picked 
by hand in to the sample bags carried by the divers.  

The team commenced the work from survey point number one and proceeded to locations 
two and three respectively. In areas where the water depths exceeded 50m, several attempts 
were made in alternate locations to ensure that the water depths are limited to 50m on the 
maximum. 

Attached to the oxygen bottles was a depth gauge which was used to measure the water depth 
for each and every location within the survey area. Seabed Photographs and videos were 
taken at different points within the locations of the survey.  



EIA Addendum 1 
 

  4‐7 

In addition, a hummer was used to strike the seabed surface to establish whether the location 
was made of hard or soft material.  

 

4.7. Survey Results 

1) Side Scan Sonar Soundings. 

These results obtained from the survey indicate patches of deposits at different locations 
within the survey area. The patches in most locations are sandwiched between coral rocks. 

2)  Seismic Survey. 

The results of the sub bottom profiler are logical assumptions based on the data and the 
general view of the survey area. These results were verified by seabed sampling and coring to 
arrive at a meaningful conclusion with respect to the geophysical interpretation. 

The sub bottom profiler achieved relative penetrations of up to 10 metres reflector depths 
within the survey area (Ref. Sand Source Survey Report by Alpha Logistics, March 2009) 
with the minimum penetrations of 1.0m. In some occasions there were insignificant 
penetrations indicating an out crop of a hard surfaced material. 

3)  Bathymetry. 

It is noted that from the drawings the water depths within which the survey was carried out 
ranges from 6.0m to 44.6m (Source: Sand Source Survey Report by Alpha Logistics, March 
2009). The deepest water depths being the areas towards the Mombasa port entrance channel. 

4) Confirmation of Results 

The following results for the seabed visual observations were reported according to the 
locations of the survey as follows: 

a. Block No 1. 

This area is characterized by numerous coral rocks up stand with coral sand patches around 
these rocks. The bed is generally sloping with the deepest end towards the channel entrance. 
The water depths in this location range between 28m to 35m.  

The sample picked from this location contained coral sand with relatively large grain sizes 
mixed with shells.    

b. Block No 2. 

This area is characterized by a wider extent of sand deposit which is evident from the small 
sand ripples on the seabed. There are also patches of coral rocks within this area. The bed is 
slightly rugged with the coral rock. The seabed slopes gently to the East off the shore and 
towards the outer port entrance channel. The water depths in this location range between 30m 
to 35m.  

The seabed materials from this location contain coral sand mixed with coral rocks and shells. 
The material has relatively large grain sizes.   
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c. Block No 3.          

This area is characterized by a wider spread of sand deposit which is evident from the 
conspicuous sand ripples on the seabed. The bed is generally sloping rapidly off the shore.  

The water depths in this location range between 26m to 40m with the Eastern off-shore 
falling to over 50m. Due to these rapidly changing depths within very short distances, there is 
a possible deposit of sand materials further to the deepest end. 

The ripples predominates the surface of the seabed without any coral rock up-stand within 
this area which is an indication of sand deposit. 

The sample collected from this location was characterized by fine grains with slight clay 
lumps. In addition, from the physical analysis of the sample grains it contained silt materials 
which could be further be confirmed from the laboratory tests. 

 

4.8. Results of Sand Resource Survey Results 
These results were reached at by an approximate estimation and averaging of the relative 
reflector penetrations at the sea bed. The results show that the sand borrow pit has sufficient 
sand for the required 7.5 million cubic meters. 
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5. SAND HARVESTING 
 

5.1. General 
This method describes sand extraction from the designated offshore sand borrow pit for the 
construction of container berths and yard, supplement area, building areas etc. which covers 
from soil investigation to harvesting of material. 

 

5.2. Scope of Work 
This discusses the process and sequence of works for the production of sand among work 
items that will follow the flow chart described in Item No. 3 of this method statement. Work 
includes survey works prior to harvesting, test of gathered samples, pumping up of suitable 
materials from the specified offshore sand borrow pit, transportation and dumping of 
materials to the designated area. 

 

5.3. Workflow 
Sequence of work activities will be as follows: 

 

 
 

Figure 5-1: Workflow Programme 
Source: MPDP 

 

Survey Works 

Testing of Samples for 
Suitability 

Extraction of Sand at 
Offshore sand Borrow Pit 

Transportation of Sand to 
Designated Area 

Filling of Sand 

Vessel sails back. 
This cycle is 
repeated until 

required volume 
of sand if attained 
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5.4. Resources  

1. Materials 
Main materials for this item of work will be as follows: 

Table 5-1: Materials 

Description Specification/ 
Type 

Expected 
Quantity Unit Source Remarks 

Reclamation 

Silt content is less 
than 5% in weight 
of particles passing 
74 μ 

1,430,000 cu.m. 
Designated Offshore 
Sand Borrow Pit 

Sand Under 
±0.00m 

4,670,000 cu.m. Sand Over 
±0.00m 

Filling Sand 

Silt content is less 
than 5% in weight 
of particles passing 
74 μ 

1,400,000 cu.m. Designated          Off-
shore Sand Borrow Pit Sea Sand 

Source: MPDP 

2. Manpower 
Expected manpower of this item of works is as follows: 

Table 5-2: Manpower 

Work Item 
Man-days 

Skilled Unskilled 

Extraction of sand & filling 
(off-shore) 24 10 

Filling (On-shore) 26 18 

Note: This quantity of “man-days” is the maximum expected quantity in a day for this item of work. 
Source: MPDP 

3. Equipment 
Expected equipment of this item of works is as follows: 

Table 5-3: Equipment 

Equipment Spec’s/ 
Capacity Particular Qty 

Trailer Suction Hopper 
Dredger (TSHD) 13,000m3 Hydraulic excavator & 

Hydraulic Filling 1 

Spraying Pontoon 200ton Hydraulic Filling 1 

Anchor Boat 5ton Assist Spraying 
Pontoon 1 

Tug Boat 500hp Assist Spraying 
Pontoon 1 

Service Boat 100hp For manpower service 1 
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5.5. Work Procedure  

1. Survey Works 
Sand resource survey will be conducted to determine the potential source of materials for 
reclamation and sand filling for structures for the project. This is to ensure sufficient supply 
of suitable filling sand materials and to classify the properties of the existing seabed materials 
from the borrow pit.  

 

 
                    Figure 5-2: Designated Off-shore Sand Borrow Pit 

Source: MPDP 

 

2. Extraction of Sand from Off-Shore Sand Borrow Pit 
After establishing and determines the specific location for harvesting, extraction will 
commence. The Trailer Suction Hopper Dredger will be utilized and positioned at the 
designated off-shore sand borrow pit. 

Suction pipes are lowered on the sea floor and pumps the sand and deposits it into a hopper. 
The extraction commences when the vessel slows down to under 3 knots and suction pipe(s) 
are lowered onto the sea bed. The lower end of the suction pipe will be dragged along the sea 
bed. At the end of the suction pipe, a drag head will be attached which scrape the sea bed. 
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3. Transportation 
When the hold or hopper of the dredging vessel is full, the suction pipes will be hoisted back 
aboard. The vessel will then sail to the reclamation area to discharge the quarried sand from 
the off shore sand borrow pit. After discharge of harvested materials, the vessel then goes 
back to the sand resource area until the required volume is attained at the construction area. 

Coordinate with the Harbor Master in order to have a smooth and safety sailing prior to 
transportation schedule within the Mombasa Port. Information regarding weekly schedule 
will be disseminated well among concern persons involved in the activity. 
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6. POTENTIAL IMPACTS AND MITIGATION MEASURES 
 

6.1. Loss of Bottom Habitat, Shellfisheries, Fisher Food Sources 
Harvesting of sea sand has the potential to remove important bottom-living aquatic life. 
However this bottom habitats at the harvesting depths are not as rich as in the shallow areas 
<-30m and will readily be recolonized by replacement benthic organisms within a few 
seasons. As the original habitat will probably have changed due to the operations the new 
population might differ from the original one. Simulations undertaken during the EIA study 
indicate there would be no significant change in current patterns hence this impact is 
expected to be minimal.  

Nature of Impact: Low - due to harvesting will occur in specific areas only thus leaving 
undisturbed areas that will enhance decolonization. 

Duration: Short – re-colonization is predicted to take about one year. 

Probability: Definite 

Mitigation: The sand harvesting will be carried out within the borrow pit boundaries which 
does not contain rich bottom habitat of seaweeds, etc. Harvesting to be done at sea depths 
greater than -30m 

 

6.2. Water - Column Turbidity 

The activity of extracting the sea sand involves the use of a Training Suction Hopper Dredger 
which involves a sea-going self-propelled vessel which is equipped with a suction pipe, 
designed to trail over the sides of the vessel. This method results in minimal turbidity as a 
high concentration of loose material is lifted by the suction head. 

Nature of Impact: Low – Suction technique will not create turbidity. Any re-suspended sea 
sand will settle without propagating to the surface. 

Duration: Short - Any turbidity will be on the sea bottom and will settle within minutes of 
the vessel completing works in a specific area. 

Probability: Possible 

Mitigation: Reduction of hauling volumes. Revision of harvesting locations within the 
borrow pit further from shore. Restrict overflow during sand loading in hopper. 

 

6.3. Impact on Fisheries 

The sand harvest activity will involve the movement of one vessel within the proposed sand 
borrow pit area for a period of 9 months. The movement of this vessel will not restrict the 
movement of fishermen in the area. The agitation of bottom habitat has been observed to 
actually increase the number of fish in the area due to suspension of plankton. The area is 
classified as medium scale for small scale fishing 
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Nature of Impact: Low – Movement of vessels will not restrict the movement of small scale 
fishermen. 

Duration: Short. 

Probability: Possible 

Mitigation: The sand harvesting will be carried out within the borrow pit boundaries of 
depths between 30m to 60m. Uzio fishing is not carried out in this area.  

 

6.4. Migration of Sea Turtles 

Since the sand will be harvested from seabed, disturbance of sea turtle nesting grounds on 
sandy beaches will not occur. However, there is a potential for encounters with migrating 
turtles on their way to nesting grounds in the region. The likelihood of interference with these 
migration routes are unlikely due to the rarity of sightings in the area and the location of the 
nesting ground in relation to the sand borrow pit area where the vessel will be operating. 
According to KESCOM, the shelly beach shallow areas provide forage for sea turtles. 

Nature of Impact: Low – Rare  

Duration: Short. 

Probability: Possible 

Mitigation: The contractor will educate and raise awareness amongst vessel staff to look out 
for migrating turtles. 

 

6.5.  Effluent Discharge from Vessels  
KMA will inspect the ships and/or liaise with the ship administration to establish whether 
there is any waste on board. Any waste found will be received at the designated facilities 
such as the East Africa Environment Company (EAM). 

 

6.6. Accidental Oil Spill 
A potential occasion exists wherever marine vessels are in operation. 

In order to response possible accidental oil spill, the Port of Mombasa already has an 
emergency response program. Reporting and altering mechanism will be established to 
ensure that any spillage is promptly reported to the Port Authority. 

KPA, being a principle member of Oil spill Mutual Aids Group (OSMAG) will adopt similar 
principles and awareness of the project that will mitigate against the effects of an accidental 
oil spill. OSMAG, established in conformity with the International Maritime Organization 
(IMO) Conventions, is very active at the Port of Mombasa. The port management and 
stakeholders from the oil industry and the Kenya Navy founded OSMAG to make the port 
compliant with internationally accepted norms in safety and preparedness. OSMAG has in 
response to this requirement formed the Oil Spill Response Action Team (OSRAT), whose 
members undergo training and thorough drills on oil pollution prevention and on safety 
aspects at the port every three months. Membership to OSRAT is drawn from the oil 
industry, the Kenya Navy and KPA.  
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7. MONITORING 
 

The project-monitoring programme will involve measuring and recording of physical social 
and economic variables associated with the development impacts. This practice will provide 
information on the characteristics of environmental variables, in particular on the occurrence 
and magnitude of impacts predicted in this report. This will go along way in improving the 
environmental performance of the project, as it would act as a gauge for continual 
improvement in project operations. 

The monitoring programme will be undertaken at all stages of the project to ensure all 
environmental, social and economic impacts as a result of the development are dealt with as 
stipulated in sub section 69 of the EMCA 1999 and is part of a larger Environmental 
Monitoring Plan for the entire project. 

 

7.1. Water Quality Monitoring  
Water quality monitoring survey shall be constantly conducted to measure the extent of the 
impact in the water turbidity due to excavation, sand filling, reclamation, and any other 
activities which could alter the physical or chemical properties of the area in the Mombasa 
Port Basins, Offshore Dumping Area and Offshore Sand Borrow pit. The Environmental 
Monitoring Plan (EMP), are summarized as follows; 

• Monitoring increases and diffusion of water turbidity/pollution from natural condition 
and specified and approved limits of water quality at each station. Contingency plan is 
to take mitigation measures to ensure limits are not exceeded. 

The Contractor shall submit in detail the proposed turbidity meter to be used to monitor sea 
water during the works, for approval. Survey and Test items are shown as follows. 

SS, pH, COD, DO and Perspective Degree 
Prior to commencement of the work, the Contractor shall take water samples  at 50cm, 3m, 
6m below the surface and measure turbidity by approved equipment at various stations for at 
least 30days continuously. The samples shall be sent to a laboratory approved by the 
Engineer for analysis of Suspended Sediment (SS). From the data collected, the Contractor 
shall calculate the overall relation between turbidity and SS, and the background average 
value of SS at each monitoring station shall be established. 

The amount of suspended solids in the sea water surrounding the operation of harvesting shall 
be similarly controlled so that the amount of sediment in the sea water at 50cm, 3m, 6m 
below surface from the working points generating turbidity shall not exceed a total absolute 
max +10mg/ltr from the back ground conditions. 
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7.2. Monitoring Marine Vegetation and Fauna (Coral reef and Sea Grass) 
The survey on Marine Vegetation and Fauna shall be conducted twice a year to monitor the 
extent of the impact due to the construction and any other activities which could alter the 
current conditions.  

The EMP shall suit the planned works and be aimed at meeting the environmental restrictions 
or limits imposed on the allowable impact of the environment by the construction. The 
Environmental Monitoring Plan (EMP) is summarized as follows; 

- To monitor Marine Vegetation and Fauna biannually 

- The contingency plan for Coral Reef and Sea grass is shown as follows: 

• Reduce disposal volume per day 

• Relocate dumping site further offshore 

      (Agreement with the Engineer & NEMA required) 

The detail contingency plan shall be prepared and the Contractor shall submit the list of 
researcher(s) proposed to be engaged in the marine Vegetation and Fauna survey for approval 
by the Engineer. 

The survey shall be conducted at 5 sites.. In each site, nine -10m transect shall be laid where 
major substrate categories shall be recorded. The method of the survey shall be visual 
observations in the fields; viability of coral reefs shall be checked monthly for the initial 3 
month of operations and quarterly thereafter. 

The result of the monitoring shall be submitted monthly after each field survey. The report 
shall include the list of species found in each site during the survey and their location if they 
are classified rare/endangered/threatened by IUCN Red list or other references. The survey 
shall be conducted with the presence of Inspector. 
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Figure 7-1: Turbid Water Monitoring Points 
Source: MPDP
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Figure 7-2: Coral Reef and Sea Grass Survey 
Source: EIA Report for Dredging, 2009, Adala et al 

 

7.3. Feedback System 

During construction, the proponent shall submit the results of the monitoring to NEMA once 
a year. To ensure the successful and effective implementation of mitigation measures, a 
feedback system needs to be adopted, as shown in Figure 7-3, which allows for public 
consultation and if necessary, improvement of the mitigation measures. 

By involving the public, the project establishes transparency and also builds good public 
relations between the proponent and stakeholders. 

The system also allows for improvement/adjustment of mitigation measures that are deemed 
inadequate, after which it will be made public again. 

 

 

 

 

Site5
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Figure 7-3: Feedback Actions in Environmental Monitoring Program 
Source: MPDP 
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8. RECOMMENDATIONS AND CONCLUSION 

This overall project will be greatly beneficial to the country as a regional trading block and 
transhipment zone. Competition from other ports creates the necessity for expansion of the 
port in order to meet global demands and to steer the country towards vision 2030. That said, 
the Environmental Impact Assessment study together with this addendum, will ensure 
minimal environmental impacts to the rich coastal belt on Mombasa.  

Monitoring will allow for continuous assessment of the environmental and social variables of 
the potential impacts by the systematic collection of the specific data in time and space and 
evaluating the data to confirm whether the proposed mitigation measures effectively address 
the potential negative impacts. 

The activity of Sand harvesting was proposed and studied in the same area. This addendum, 
although proposing the activity to be carried out over a larger area, the volumes remain the 
same thus not increasing the resource demand. It is also felt that by carrying out over a larger 
area, the concentrated negative impact from the previously suggested two (2) locations will 
be nullified. This will reduce the concentration of turbidity in any particular location. 

The sand harvesting technique (suction), the depths of the borrow pit and the nature of sea 
sand reduces the impact of turbidity on critical habitats. The unavoidable impact that will 
occur is the loss of sea bottom habitat at depths greater that -30m. However, these habitats are 
not critical and will re-colonise and regenerate in approximately one (1) year. 
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