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Appendix 14.1-Embodied Carbon Assessment

14.1. Introduction

14.1.1. This report sets out the methodology for calculating the embodied carbon
emissions for the A47 Blofield to North Burlingham scheme (hereafter referred to
as the Proposed Scheme) and culminates in a total embodied carbon value
which can be used as a baseline for further carbon reductions and future
reference.

14.1.2. This report details the greenhouse gas (GHG) emissions associated with the
construction of the Proposed Scheme. An assessment of the significance of
these emissions is contained within Volume 2 Chapter 14: Climate of the
Environmental Statement (DCO document reference 6.1)

14.1.3. Embodied carbon is the term used for the GHG emissions associated with the
creation of an asset, including the production and transportation of materials to
site. It is referred to within this report as ‘carbon’ and is measured in tonnes of
carbon dioxide equivalent (tCO2¢e). The quantification and assessment of
embodied carbon is a key stage in the carbon management process.

14.1.4. Carbon emissions associated with the Proposed Scheme have been quantified
using the Highways England (HE) Carbon Tool (version 2.3). This assessment
has been undertaken based on the information available at Project Control
Framework (PCF) Stage 3 of design development with assumptions and
interpretation where necessary.

Planning Inspectorate Ref: TR010040 1
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14.2. Methodology

14.2.1. This methodology was followed for calculating carbon emissions associated with
PCF Stage 3 of the Proposed Scheme.

Materials

14.2.2. The calculation of carbon emissions associated with the Proposed Scheme was
undertaken using the HE Carbon Tool (version 2.3). This tool uses the UK
Government GHG Conversion Factors (2020) as well as density conversions
from the Inventory of Carbon and Energy (ICE) database (version 3, 2019).

14.2.3. This assessment uses the methodology described within the HE Carbon Tool
Guidance (Highways England, 2020). The data used within the Highways
England Carbon Tool comprised estimates of Proposed Scheme construction
material types and quantities, based on information provided by the Design Team
in the form of a Bill of Quantities (BoQ).

14.2.4. Carbon emissions have been calculated based on categories as defined by the
HE Carbon Tool:

e Bulk Materials

e Earthworks

e Fencing, Barriers and Road Restraint Systems
e Drainage

¢ Road Pavements

e Street Furniture and Electrical Equipment

e Civil Works and Retaining Walls

e Fuel, Energy & Water

e Waste

14.2.5. The HE Carbon Tool requires specific units for all line items. In some instances, it
was possible to enter the same value from the BoQ as the units were the same,
however in other instances it was necessary to use a density conversion factor
(e.g. a 2.3 tonnes/m?3 density factory needed to be applied to convert m3 to
tonnes of asphalt).

Construction

14.2.6. Emissions associated with on-site construction processes have been calculated
using a methodology based on the SPONS Civil Engineering and Highway Works
Price Book (2017). Site activities in SPONS have an associated Plant Cost which
is the sum of all costs incurred through renting the plant, labour costs and fuel
costs etc. In order to isolate the fuel costs, a Fuel Cost Percentage was
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calculated through comparing the fuel consumption rates of relevant plant and
the total hourly plant cost. Through a detailed analysis, it was found that 20%
was an appropriate estimate for the Fuel Cost Percentage for all site activities.
Therefore, using the Total Plant Cost, the Fuel Cost Percentage and the cost of
plant fuel (diesel), a value for plant fuel in litres was able to be calculated for each
item. This value was then entered into the HE Carbon Tool to calculate carbon
emissions in tCOze.

14.2.7. In some cases, the HE Carbon Tool does not include factors for some potentially
sizeable items, e.g. earthworks. In these cases, the construction methodology to
calculate fuel use described above has been used to account for these
emissions.

14.2.8. Forthis calculation at Stage 3, plant fuel has been estimated for Site Clearance,
Earthworks and Drainage. More detail will be included for the carbon calculations
at Stage 5 but, based on professional judgement, will not materially influence the
carbon estimation.

Transportation

14.2.9. It was assumed that imported materials will be transported a nominal distance of
60km by HGV. This is due to the approximate distance between the most
easterly and westerly of the A47 schemes (120km), and the location of a provider
of larger items such as concrete or steel within this distance. This distance to
halved due to the likelihood of a provider based in Norwich for the eastern
schemes and Peterborough for the western schemes. Where more detailed
transport assumptions were available, transport distances and vehicles were
refined, (e.g. site won material had an associated distance of 5km). This was
entered for each item within the HE Carbon Tool to calculate the carbon
associated using UK Government carbon factors for transportation vehicles (e.qg.
van, HGV, etc).

Assumptions

14.2.10. Attempts have been made to calculate the carbon emissions for every
construction item. However, in some instances, either carbon factors do not
currently exist (and therefore carbon cannot be estimated with a suitable degree
of accuracy) or suitable information does not exist on which to base carbon
assumptions, e.g. a drainage basin, drainage penstocks or a road bollard. These
are the only items excluded and their impact is negligible to the scheme’s carbon
estimate.

14.2.11. In cases where an appropriate carbon factor in the HE Tool was not available, a
suitable alternative was used (e.g. a steel/wire/chain fence option instead of a
‘Steel Field Gate’ with a suitable conversion factor).

Planning Inspectorate Ref: TR010040 3
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14.2.12. It is expected that the road construction will require maintenance and
replacement during its design life. The carbon emissions associated with these
future activities have been excluded from this assessment due to the inherent
uncertainty in their frequency and extent. However, an initial estimate of the
carbon emissions resulting from one full replacement of the entire surface asphalt
course (a reasonable worst-case replacement scenario, based on professional
judgement) is approximately 2,500 tCOze.

14.3. Results

14.3.1. The following key results have been obtained using the HE Carbon Tool:

e Emissions associated with Proposed Scheme construction are estimated to be
25,765 tCO2¢;

e The greatest sources of carbon emissions are associated with the Earthworks
category, estimated to be 13,222 tCOze (51% of the total GHG emissions);

e The second most significant source of carbon emissions is calculated to be Bulk
Materials category (the HE Tool category associated with all large quantities of
materials such as asphalt, fill and aggregate and concrete) estimated to be 6,256
tCOz2e (24% of the total carbon emissions).

Figure 1: Highways England Carbon Tool Output
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Source: HE Carbon Tool

14.3.2. When carbon emissions are categorised by the Design Manual for Roads and
Bridges (DMRB) series as shown in Figure 2, it can be seen that Earthworks
(16,184 tCO2e) is the greatest source of carbon emissions, followed by
Pavements (6,152 tCOze).

Figure 2: Carbon Emissions by DMRB Series
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14.3.3. This estimate of carbon emissions associated with the Proposed Scheme will be
recalculated for Stage 5.
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