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1 Introduction 

The Central Rhyl Coastal Defences scheme (the Scheme) is a design and build scheme being delivered by 

Balfour Beatty Civil Engineering Limited (BB) for Denbighshire County Council (DCC). Mott MacDonald Ltd 

(Mott MacDonald) has been commissioned by BB to support with the development and delivery of the Scheme.  

The Scheme, located in the central area of Rhyl waterfront, Denbighshire, North Wales, comprises coastal 

defence works in the form of scour protection, stepped concrete revetment, promenade raising, sea wall works, 

access and promenade improvements, and associated tie-in works. 

This technical note has been prepared for the purpose of presenting a comparison of material quantities  

associated with the final design of the Scheme against the reasonable worst-case design used to inform the 

Scheme’s Environmental Statement (ES)1, and the associated impact of any changes on the emissions 

resulting from the Scheme. See Appendix A for the material comparison provided by BB on 5 January 2023 to 

inform this assessment.   

A high-level re-assessment was deemed necessary due to some changes in material quantities at the final 

design stage and to evaluate whether these changes have a material impact on the conclusions of the ES. 

2 Methodology and Assumptions 

2.1 Methodology 

A high-level approach was used for the assessment. The aggregated percentage change in material quantities 

was used to update the original ES carbon calculations. Rather than a detailed re-assessment following an 

itemised order, the totalled changes in the quantities of aggregate, sand, concrete and rock armour are taken 

separately to compute the emission implications.  

2.2 Assumptions 

1. The assumptions are the same as stated within the ES1. 

 
1 Central Rhyl Coastal Defences Environmental Statement Volume 1: Main Text, September 2021, Revision C01. 
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2. Precast concrete units’ emission factors were selected from the Inventory of Carbon and Energy 

(ICE) library2. The library has a precast emission factor different from in-situ factors, the former being 

more efficient. For the updates, this uplift in concrete for all the concrete items has been 

incorporated. 

3  Results 

The change in emissions associated with the quantity changes of the various materials is summarised in the 

table below. 

Material  % Change 

in material 

quantity 

Emissions from 

original assessment 

(as stated in ES)  

(tCO2e) 

Emissions as for the 

final Scheme design  

(tCO2e) 

Change in emissions 

(tCO2e) 

Concrete  7 3,347 3,581 234.30 

Steel  -13 2,580 2,244 -335.38 

Aggregate 22 586 715 129 

Rock Armour (and 

gabion fill) 

-38 662 410 -251.53 

Total 7,175 6,950 -224 

% Change in total emissions -3% 

 

There is a net decrease by 3% in the total emissions associated with the Scheme based on the final design 

when compared to the design used to inform the ES (as highlighted in the table above). The table shows a 7% 

increase in concrete and a 22% increase in aggregate. This is offset by the decrease in overall steel and rock 

armour quantities. The biggest change can be attributed to the 13% reduction in steel (combined reinforcement 

and sheet piles), which is a carbon intensive material. This is supplemented with a 38% reduction in the 

quantity of rock armour.  

4 Conclusion 

The re-assessment has shown a 3% net decrease in the total emissions associated with the Scheme based 

on the final design when compared to the design used to inform the ES, which can be deemed as not 

significant in line with the methodology considered in the ES. The ES concluded that the emissions 

associated with the scheme would not materially affect the UK government in achieving their carbon budgets 

therefore the effects on climate are not considered significant and thus, the conclusions provided in the ES 

still hold. The assessment undertaken for the final design to compare quantities with the ES, was high-level 

and looked at the aggregated quantity differences of the main materials. A detailed item by item re-

assessment would deliver slightly varied results from those stated in this technical note, although this would 

not change the conclusion of the ES.  

  

 
2 Inventory of Carbon and Energy database V3 (Embodied Carbon Database) 
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Appendix A - Material comparison  

 

Source: Balfour Beatty, 2022. Provided to Mott MacDonald Limited on 5 January 2023 

 


