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1. Review of predecessor project – Keta, Ghana

2. Cotonou Sedimentation/Erosion Problem

3. Solution and Design

4. Construction

5. Post-Construction Assessment

Outline 



Keta Sea Defence Project (KSDP)

Design-Build: Great Lakes Dredge & Dock - Baird





Keta Sea Defence Project

Erosion Rates of 2 to 7 m/year





Keta Sea Defence, Ghana

• 12M m3 of dredging

• 1M tonnes of rock

• 7.9 km (4.9 miles) 
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Headlands 

constructed in 

2001 and 2002



Keta Sea 

Defence, Ghana

Since 2003

• Continuous supply 

of sediment from 

updrift 

• Very limited 

downdrift impact 

(less than historic 

background rates)

Dec 2004 Dec 2016



Cotonou Sea Defence Project (CSDP)

Design: Baird; Construction Administration: Norda Stelo; Construction: Boskalis



Cotonou Port , Benin
Since 1961

[ November 11, 2011 ]

Waves (persistent swells)

Longshore Transport

~ 1,000,000 m3/year Dredging
prior to 2010

Erosion Zone
Up to 13 m/year

Epi Ouest

G U L F  O F  G U I N E A

Epi d’ Arret
(built in 1980 and 

extended in 2010)

Bypassing prior to 2010

Epi Est

The Challenge 



Bypassing Shoal 

Development

1980 - 2002



Zone 1

Zone 2

G U L F  O F  G U I N E A

The Solution 

4.9 mi (7.8 km) of protected shoreline

1000 ft (305 m) long breakwater

820 ft (250 m) long revetment

7 headlands each 625 ft (190 m) long



Zone 1



Epi Est

The Hsu and Evans (1989) method was used 

to balance sand volumes within cells and 

determine stable beach crest position.

Zone 2



Construction (2012-2014)



1. The quarries were far from the site (> 150 km) and required transport using conventional (on-
road) trucks along public roads,

2. Had to rely on public roads for the transport from quarry to site.  Impossible to control traffic and 
condition/maintenance of the roads that were in relatively poor condition,

3. Accordingly the supply of stone was not reliable and a very large stockpile was required before a 
headland could be started.  This affected the order of the construction, 

4. Built in a highly populated urban environment, preparation of the laydown areas (outside of the 
near term erosion zone) became an important early element,

5. Use of both armor stone and X-blocs (funding agency dependent).

Construction Logistics



Jul 2013 –
Jan 2014

Jul 2013 –
Jan 2014
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Apr 2013 Apr 2013 –

Nov 2013
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Aug 2013 –
Mar 2014
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Jan 2014
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X-Blocs X-Blocs X-Blocs X-Blocs X-Blocs Rock Rock Rock

Epi Est

25 3 5 4 1 65

Construction Sequence (2012-2014)

Headlands 5 and 6 were constructed first.  H7 was the last to be built.  H6 

experienced the greatest DD erosion requiring protection with revetment until H7 was 

built. 



Construction 

(2012-2014)

Epi Est



Construction 

(2012-2014)

Headland 1



Construction 

(2012-2014)

Headland 1



Post-Construction Shoreline Evolution Examples



Epi Est – H1
Critical bay to protect 

from the Client’s 

perspective 



Epi Est  

[ November 25 2013 ] 



[ March 24 2018 ]

Epi Est



H6-H7



H6-H7
[ February 20 2013 ]



[ November 25 2013 ]

H6-H7



[ March 24 2018 ]

H6-H7



Downdrift of H7
Downdrift Erosion



Downdrift of H7
[ January 08 2013 ]



[ November 25 2013 ]

Downdrift of H7



[ March 24 2018 ]

Downdrift of H7



Comparison with Design



H2

H3

[ March 2018 image ]

Comparison with Initial Design



Sept 2012 – Apr 2013

Jul 2013 – Jan 2014[ January 9, 2013 image ]

H2

H3

Initial Design (shifted) on Pre-

construction Image



Sept 2012 –Apr 2013

Jul 2013 –Jan 2014
[ March 2018 image ]

H2

H3

Comparison with (shifted) 

Design (H2-H3)



Aug 2013 –Mar 2014

[ March 2018 image ]

H7
Comparison with 

(shifted) Design (H7)



Aug 2013 – Mar 2014

[ March 2018 image ]

H7

Comparison with 

(shifted) Design (H7)



Questions & Answers

Thank you.


