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Scheme Defences Elements

In terms of factors that influence freeboard, the assumptions are relevant:

1 Set back flood defences where possible

2 The curves in the river where the direct defences will likely be located have 

a large radius, therefore superelevation at bends is not significant

3 Settlement allowance post-construction not significant

4 Wave overtopping is included both in fluvial and tidal conditions
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Water levels

The plans below show the modelled river cross-sections. The water levels

corresponding to the relevant cross-sections will be used in the freeboard analysis.
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2.414.922.51
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Cross-section

1 in 50 yr flood level

m

MAMFL
(1 in 2 yr level)

Difference

SECTION_28A 1.80 2.55 0.75

SECTION_23B 1.96 4.33 2.37

SECTION_13 2.09 3.11 1.02

SECTION_6 2.50 2.91 0.41

Average 2.17 3.56 1.39



Blockages and the operation of structures

Two factors which can affect the flood water level are blockages and the operation of

structures, such as bridges, culverts, etc. The EA Guidance considers that the effect

of such structures should be dealt with during the estimation of flood levels rather

than as a specific freeboard allowance i.e. the hydraulic modelling should take into

account blockage and no additional allowance should be added to freeboard.      

Wave Overtopping Allowance

Fetch length - width between defence and top of opposite bank (approx 49m)

Channel width - approximate taken from OS plans

Wave surcharge allowance - taken from Figure 4.2 below.

ELH Verified by:

  References/results

CALCULATION SHEET

 Created by:

 Date:

 Project code:

 Serial no:
    Project: Musselburgh FPS

RP

20/08/2019 /

701909

    Subject: Freeboard Assessment
A28/08/2019

3.1

 Date:

 Sheet no:

 Revision:

0.124m

49m



Settlement Allowance

EA Guide gives the following advice:

From a review of the ground investigation available for the area, it is not

anticipated that significant settlement of the foundation material will occur

post-construction, therefore no settlement allowance is included.

The following guidance is also provided in relation to settlement:

Settlement during construction - the Contractor is generally responsible for ensuring

that the flood defence is constructed to the correct level and remains so until the end

of an agreed defects period. Settlement during construction is normally negligible.

Settlement of the flood defence embankment - it is assumed that all new flood defence

defence embankments are properly compacted during construction and so no

additional allowance for settlement is recommended.

Superelevation at bends

The change in water surface elevation at a bend in the channel can be determined by:

Superelevation is not relevant in this case since channel is relatively straight over proposed defence location
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Uncertainty Allowance

1 - Accuracy of Hydrological Data

2 - Accuracy of Hydrological Method
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3 - Accuracy of Hydraulic Data

4 - Accuracy of Hydraulic Model

5 - Significance of Physical Parameters
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6 - Consequences of Failure

Total Uncertainty Allowance

Average (FL - MAMWL) m

Total uncertainty score (out of maximum 30)

k factor

Uncertainty Allowance m
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Comparison of W187 method (2000) and new method (2017)
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Comparison of Results

The proportion of design flood depth from Table 3.4 gives an allowance of 600mm.

The traditional method gives a freeboard allowance of 500mm.

Therefore adopt minimum 550mm freeboard on all fluvial defences.
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Record of assessment for coastal situation using new simplified method
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considered, model run using 
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Musselburgh is 
very close to the 
tidal gauge at 
Leith. Data from 
this gauge fed into 
the Coastal flood 
boundary dataset 
so is considered 
very robust.

EurOtop (2018) 
methods applied
LiDAR for 
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slopes flown in 
June 2018.
Overtopping 
calculations carried 
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likelihoods.



Discussion

Based on the above assessment using current guidance and the simplified method,  

the minimum freeboard that should be adopted for coastal defences in Musselburgh is 450mm.

However, SEPA's latest guidance on Flood Risk Assessment issued in May 2019

(SS-NFR-P-002) contains the following guidance:

In order to adopt a conservative approach and in line with current guidance,

a freeboard of 600mm will be added to the design flood level for all coastal defences.
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It should be noted that typically in the design of coastal defences, the 
design crest level is determined using joint probability waves and 
water levels and focuses on limiting wave overtopping to an 
acceptable threshold. This generally means the design crest level is 
significantly higher than the still water level due to wave run up and so 
no further freeboard is included.

Therefore coastal freeboard allowance to be reviewed at outline 
design stage, once the coastal defence design has been carried out 
and a full joint probability wave analysis has been done.


