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Plenary – Carbon Assessments



Project and Carbon 
Timeline

2021 Jan 2022 July 2023 End 2023 Early 2024

Planning stage

Devon carbon tool

7776.98 tCO2e

Initial Project  
Baseline ECI Tender

Milestone carbon 
assessment (in-

house tool) using 
GA from planning

9280 tCO2e

Tender

Milestone tool 
carbon assessment

10279 tCO2e

Pre-ECI

Incorporating ECI 
changes

Detailed Design

Incorporating 
scenarios for 

optioneering and 
innovations

Hybrid 
Carbon Tool 

Ongoing throughout 
construction

Devon Capture 
Tool

ECI Tender Award 
(April 2022)

LiveLabs 2 start 
(Jan 2023)

Project Tender

Veg clearance strategy 
starts on site

Construction starts 
(Summer 2024)

2017

Planning permission 
awarded

DCC declares a climate 
emergency (2019)

WE ARE HERE

ECI = early contractor involvement



Carbon Lifecycle 
Modules & Scopes

Scope 
1

Scope 
2

Scope 
3

Direct emissions from owned or 
controlled sources

Indirect emissions from the generation 
of purchased electricity, fuels etc.

All other indirect emissions that occur 
up and down the value chain

A1-A3

A4-A5

B1-B7

C1-C4

D

Cradle to Gate

Cradle to Practical 
Completion

Cradle to Grave

Beyond Life-Cycle

Whole-Life Carbon

Our focus is NOT on ‘Scopes’

*B1:Use = i.e. traffic 
is out of scope



Devon Tools: Prior Work
Designer Tool
• Simple decision-making assessment tool, 

• Focusses on standard repeated maintenance activities i.e. 
‘activity based’ (FHRG CCAS), example jobs which can be 
multiplied and scaled up 

• Includes lifecycle emissions based on expected lifespan and 
cyclical maintenance 

• Scope and coverage: Materials, Plant, People, Waste (both 
process and transport)

Site Capture Tool
• Evolved from Designer Tool into a standalone Capture Tool 

• Used to verify emissions from actual job

• Web entry into SQL database with embedded algorithms to 
establish emissions ‘live’

• Scope and coverage same as designer tool

• Aspiration to feedback into of the Designer Tool

• Plan to use to verify emissions from the project
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Milestone Tool: C-Est

• Carbon Estimation tool for Design and ECI (Early Contractor 

Involvement)

• Designed for capital projects i.e. ‘inventory based’ (FHRG 

CCAS)

• Spreadsheet based (same format as BoQ, evolved from 

costing model) – used alongside estimating software 

• Incorporates resources from ‘Candy’ estimating software 

(usually used for pricing) to form a ‘library’ or ‘shopping list’ of 

carbon emitting materials / activities which are needed for the 

BoQ items / outputs

• Breakdowns by bill category (see right) and detailed items

• Scope and Coverage:

• People

• Equipment and fuel

• Materials

• Subcontracting (same as above)



A382C-Est Carbon Tool Principles 

‘Build Ups’ tab
(BoQ items / 
outputs)

‘Resource’ tab
(Materials, 
Plant, Labour 
etc from 
‘Candy’)
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Resource Sheet

• Based on specific BoQ resources from 
Candy

• Currently approx. 400 quantified 
(normalized) items

• Carbon broken down into Production 
(upstream material, plant use etc.) and 
Transport/haulage

• Reference sources generic e.g. Gov GHG 
factors, ICE etc.

• HOWEVER…
• Becoming apparent when looking 

at detail not everything is currently 
included

• Emission factors and costs need 
revising

• Needs to be able to handle 
scenarios

• Needs to expand to Modules B to D
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Build Ups Sheet

• Each bill item can comprise 
multiple rows corresponding to 
resources within that bill item

• Currently baseline model 726 bill 
items and ~15,000 rows that 
could be used

• Baseline model uses 84 bill items
• Enables a LOT of granularity 

regarding bill item, resource, 
specific detail etc.

• BUT makes it hard to manage 
when looking at options and 
scenarios

Rows can be 
scoped in or out 

of a scenario

Each item comprises multiple bill items, 
that each have a QUANTITY and 
associated cost and carbon value



Hot Spots & Identifying Measures

• Carbon Model (left) used to 
Identify Hot Spots

• Cross reference with emerging 
list (top) of innovation options 

• Use this to prioritise options 
with greatest potential for 
impact

• Will need to consider upfront 
and lifecycle emissions

Each column is the output of a scenario…
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Data, Analysis, Decisions

Do as well as we can in time for decision boards….



Modelling Options: Scoping

• Long list of ~100 measures in 7 
categories

• Design Changes
• Installations
• Materials
• Construction Phase
• Biodiversity
• Operational
• Offsetting

• Initial efforts to contact suppliers and 
engage in dialogue….

• …this is time consuming and lots of 
dead ends!

• We need to establish sufficient 
information in lead up to decision 
board meetings

Decision board deadlines focusses attention



Modelling Options: Refining

Further Columns….



Design 
Choice

Business-As-Usual Approach Our New Approach Carbon Saving 
(t CO2e)

Carriageway 
width

10 metres wide 8.3 metres wide ~ 249

Kerbing Kerbs both sides Removed where drainage and shared-
use path allow

~ 38

Forches Cross Shared use bridge Bridge removed and replaced with 
parallel crossing

~ 208

Earthworks Substantial earthworks/embankments 
throughout

Vertical alignment amended to reduce 
earthworks

TBC

Traffic 
management

Keep traffic running along route 
throughout

Discussions with contractor on options 
for closures and study of the effects

TBC

Bat protection 2 metre bat culvert Removed and replaced with bat hop-
over

~ 18

Emerging Innovative Design



A382
Challenges and Next Steps
• Getting the baseline right

• Last time issue was ensuring it covers everything (especially some of the detailed innovation areas)
• This is still an issue and the baseline keeps moving as more detail emerges

• How to model scenarios (cloned scenarios or individual calculations)
• Last time question was full BoQ based scenarios or individual ‘adjustment’ calculations only for each measure
• Decision to use BoQ detail
• Next challenge will be integrating different modules (currently focused on A, need B and D)

• Data sources and integrity of carbon calculations
• Last time initial model based on generic GHG sources with aim to prioritise EPD and other better sources….
• Suppliers sometimes provide us with ‘calculated saving’ but don’t provide underpinning calculations or 

assumptions/black box/low credibility.
• In practice, data quality is quite ‘sketchy’ – decision to track data quality of each measure

• Cumulative impact of measures
• e.g. reducing carriageway with AND switching fuel to biofuel is less overall saving than both those measures 

individually (so need modelling together at some point…)
• Dealing with Innovation Options

• Emerging that many potential options tied up with Module D or avoided emissions and we need to decide 
what is allowed within the project

• Initial findings are that abatement costs can be really high i.e. > £1,000/tCO2e (note: current value of traded 
carbon is £70/tCO2e)
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Thanks
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