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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)’, 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 ES".

I Central Rhyl Coastal Defences Environmental Statement Volume 1: Main Text, September 2021, Revision C01.

This document is issued for the party which commissioned it and for specific purposes connected with the above-captioned project only.
It should not be relied upon by any other party or used for any other purpose.

We accept no responsibility for the consequences of this document being relied upon by any other party, or being used for any other
purpose, or containing any error or omission which is due to an error or omission in data supplied to us by other parties.

This document contains confidential information and proprietary intellectual property. It should not be shown to other parties without
consent from us and from the party which commissioned it.
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2. Precast concrete units’ emission factors were selected from the Inventory of Carbon and Energy
(ICE) library-. 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 Emissions from Emissions as for the Change in emissions
in material original assessment final Scheme design (tCO2e)
quantity (as stated in ES) (tCO2€)

(tCOze)

Concrete 7 3,347 3,581 234.30

Steel -13 2,580 2,244 -335.38

Aggregate 22 586 715 129

Rock Armour (and  -38 662 410 -251.53

gabion fill)

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
guantity 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.

Inventory of Carbon and Energy database V3 (Embodied Carbon Database)
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Appendix A - Material comparison
Dec 2022 Quantity
Material resources required for Estimated Quantity  (from take-off of ES Quantity Dec 2022 Quantity Difference in Material Impact on Number
the Scheme (from ES) (from ES) detailed design) {Adj d) (Adj 1) Explanation of Adjustments Quantity of Deliveries**

Fill
= Widened promensde fill

= Crane platform fill (6F2)
+ 6N grade material 27,866 m* 33,022 m* 27 866 m 33022 m* 6,056 m* 22% 546

*  Drainage layer

»  Promenade pavemant

Rock (including Gabion Basket Fill) 27,784 m* 17,352 m* 27.784 m* 17,352 m* 10,432 m* -38% -B84
Concrete 7438 m* 0,306 m° 12.082 m* 13,950 m* Volume of precast units induded 968 m® 7% 326
Textilas
»  Geotexile
=«  Geogrid
32,730 m* 23,518 m* 32,370 m 22672 m* A303 mesh removed. 0,608 m* -30% Negligible
=« Stesl meshigabion basket
facing
= Mesh A393
Steel
3 5 Converted to tonnes to account for section thickness
=  Sheetpiles 4,440 m 7522 m 6098t 846 t and detarming all staal total
Reinforcement for: 320t 135 T
=« RC Pile Cap for sheet pile tne
=«  Revetment top beam 1,024 ¢t &TT t 1858 t 1,300 t Steal within precast units and A393 mesh incleded
= Promenade slab
»  In-situ concrete for rear
seawsll
Precast units
=  Precast units for revetment Material quantey not " . i "
struction erial qua compared directly, include: .
can 1264 {na.) 1041 {no,) in steel and concrete rows above instead. 2
=  Precast wall units
=« Precast step unit
Cther tems 270 1] 270 1] -270 00% Negligibl
+  (Gabion basketa {no.) {no.) (no.) {no.) {no.) -1 egligible
-140 deliveries

Notes:

1. ES assumption was 6m long AZ28-700 sheet piles. Final design requires AZ24-700 varying length (5.5m to 7.5m), with smaller quantity of varying length AZ36-700 piles at beach access ramp.
2. Fill quantities in Dec 2022 includes new promenade pavement materials (which previously was eoncrete slab).

3. Assumption that 90m” at top of new beach access ramp requires tidal flat deposits removing/replacing (excavation to 0.5mAOD) based on CPTs undertaken in August 2022,

* Incorrectly labelled as m in in ariginal ES reporting

** Cancrete and steel uses pre-adjustment figures, precast units deliveries considered separately.

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