FEFLA

CONSTRUCTION CARBON FOOTPRINT ANALYSIS OF BREAKWATERS AND SEA WALLS
19.10.2023




REPORT — INFORMATION SHEET

DOCUMENT SYSTEM CODE

TITLE

101844-SKY-001-V01

REPORT NUMBER / TOTAL PAGES

Construction carbon footprint analysis of breakwaters and sea walls

PROJECT

1/2

PROJECT MANAGER / CLIENT REPRESENT.

Construction carbon footprint analysis of breakwaters and sea walls

CLIENT

Icelandic Road and Coastal
Administration Research Fund
(Rannsoknarsjodur
Vegagerdarinnar)

Icelandic Road and Coastal Administration (Vegagerdin)

PROJECT MANAGER - EFLA AUTHOR
Majid Eskafi Majid Eskafi
KEYWORDS ABSTRACT

Climate Change, Carbon Footprint,
Global Warming Potential, Port and
Coastal Protection Structure, Berm
Breakwater, Life Cycle Assessment.

REPORT STATUS

[] Draft
[ Copy editing
Final

REPORT DISTRIBUTION

1 Open
With client permission
L] Confidential

With the ever-increasing emphasis on climate change and sustainability,
there is growing interest in using environmentally friendly coastal structures.
In addition to the engineering and cost factors, the construction Global
Warming Potential (GWP) factor influences the selection and design of the
structures. Therefore, analysis of constructions GWP facilitates informed
decision making in coastal projects to achieve climate goals. The Icelandic-
type berm breakwaters (IceBB) constitute nearly half of the constructed
berm breakwaters in the world. In this research project, the construction
GWP of an IceBB is assessed and compared with concrete armor units
conventional rubble mound breakwater (ConRMB). The assessment and
comparison are made for the construction of a new breakwater at the port
of Straumsvik and the extension of the existing breakwater at the port of
Thorlakshofn in Iceland. The Life Cycle Assessment (LCA) method is applied
to calculate the construction carbon footprint of the structures using GaBi
software. Furthermore, the International Union for Conservation of Nature
(IUCN) criteria for Nature-Based Solutions (NBS) are used to explore the
IceBB characteristics. The results show that the construction of IceBB has a
lower GWP than ConRMB. Moreover, the results indicate that IceBB
characteristics meet the IUCN criteria for NBS, and thus can be granted as a
(hard) NBS coastal structure. Considering the number of IceBB constructions
worldwide, this structure can considerably contribute to climate change
mitigating policies.
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