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Executive Summary

This report presents the findings from Offaly
County Council’s participation in the Carbon
Development Tool Pilot Project, part of the
initiative to develop guidance for climate
adaptation in regional and local roads. The
pilot aims to assess the Transport
Infrastructure Ireland (TIl) Carbon Tool for its
suitability in evaluating carbon emissions
associated with road maintenance and

improvement works by Local Authorities.

To evaluate the tool’s usability, functionality,
performance, scalability, and overall fitness
for purpose, Offaly County Council used its
2024 Restoration Improvement (RI) and
Restoration Maintenance (RM) programme as
a study model. This programme was
delivered across Edenderry, Tullamore, and
Birr Municipal Districts. RM works were largely
executed using the Council’s own fleet, which
operates on Hydrotreated Vegetable Oil
(HVO), achieving approximately 90% carbon

reduction!in fuel-related emissions.

The input data included detailed project
specifications, material quantities, transport
distances, and construction activities.
Assumptions were made based on PAS
2080:2016 standards, focusing on Product

Stages (A1-A3) and Construction Process

! SEAI
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Stages (A4-A5). Emission factors were derived
from a custom spreadsheet developed for this

pilot.

The Carbon Tool enabled comparative
analysis across six distinct road options,
revealing insights into embodied carbon
emissions by material type and construction
method. Graphical outputs and pie charts
illustrated emissions breakdowns,
supporting data-driven decision-making in

material selection and project planning.

Key findings indicate that the tool is user-
friendly and effective when baseline data is
well-organized. However, enhancements in
data input granularity and industry-wide
Environmental Product Declarations (EPDs)
are needed to improve accuracy. The tool
shows promise for annual benchmarking of
carbon performance and supports climate
action planning through quantifiable

emissions data.

This pilot demonstrates the potential of the
TII Carbon Tool to inform sustainable
practices in road infrastructure delivery and
highlights the importance of structured data
management and integration of green public
procurement

resources for  optimal

implementation.
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1 Introduction

This case study showcases work done on
Carbon Tool Development Pilot Project
initiated on foot of recommendations from
Phase 3 of the Development of Guidance for
Local Authorities on Climate Adaptation of
Regional & Local Roads Project managed by
the Atlantic Seaboard South Climate Action
Regional Office (ASBS CARO).

A scoping report prepared for Phase 3
identified key technical concepts and
methodologies, for future projects in carbon

management.

Local Authority (LA) Roads Departments need
the capability to measure, optimise and
report on carbon emitted from road
construction projects. The tools and
knowledge to assess the carbon emitting
potential of construction materials and
methodologies and make informed decisions
on appropriate low-carbon solutions in the
maintenance and improvement of our roads

is a key factor going forward.

Recommendations in the scoping report
identified carbon projects including the
development of a Life Cycle Assessment (LCA)
tool or Carbon Measuring Tool for Local
Authorities. The project entitled ‘Carbon Tool
Development’ was commenced with the aim

of:

Rp_CTD PP Case Study OCC_2025.09.10.Docx
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‘Developing a Life Cycle Assessment (LCA) Tool
(or Carbon Emissions Measurement Tool) and
user manual to assist the LA Roads Sector in
quantifying and reducing carbon emissions
while delivering their regional and local- roads

functions’.

Following an initial desktop study of carbon
management, it was agreed that the
Transport Infrastructure Ireland’s (TIl) Carbon
Tool (the Tool) would be trialled in an LA road

works context.

The pilot project entitled ‘Carbon Tool
Development Pilot Project’ is a small-scale
trial that tests the use of the Tool at Local
Authority level to measure carbon emissions
from the maintenance and improvement

construction on Regional & Local Road assets.

Offaly County Council’s (OCC) Roads and
Transport Department participated in the
project and applied the Tool to their 2024
Road Improvement and Maintenance

Programme.

The work they completed assisted in the
implementation of action T3.4.1 of OCC’s
Climate Action Plan 2024-2029 regarding the
‘Adaptation and Implementation of a Carbon
Calculator’ to assist in increasing the

resilience of road transport infrastructure.

This case study represents OCC’s experience
with the Tool and their recommendations to

the LA sector.

Page 1 of 7
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2 Project Objectives

This project uses the ‘Tool’ as the carbon
emission calculator. The Pilot Project

objectives were defined as:

1. provide tools to assist the LA Sector to
respond to the challenges of climate

adaptation in the transport sector,

2. assess the knowledge and training
required for LAs to embed carbon

management in the daily duties of LAs.

3. enable the assessment of carbon impacts
of road works completed annually across

all LA jurisdictions

4. support decision  making  when
considering low carbon construction

techniques.

5. evaluate the functionality and user
friendliness of the Tool from an LA

perspective.

Additionally, OCC integrated their objectives
into the pilot setting a requirement to capture
baseline road emissions data to measure

againstin future years.

3 Methodology

OCC used the Tool to assess the 2024 Road
Improvement (RI) and Road Maintenance

(RM) schemes across the whole county i.e. in

2 Assuming initial construction assessed similarly
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the municipal districts of Edenderry,

Tullamore, and Birr.

Electoral Areas
Birr

Edenderry

Tullamore

Figure 1 - OCC Municipal Districts

Input to the Tool requires data in the form of

i. material tonnages e.g. stone chips and
bitumen emulsion,
ii. distances from manufacturing plant to
site or depot,
iii. distance to depot tosite,
iv.  construction plant fuel usage or hours of
plant operation, and

v. workforce travel distances.

Rl and RM projects are completed in the ‘Use’
or ‘Operations’ stage (B substages) in a road
asset’s lifecycle. see Figure 2. Each
intervention triggers the reapplication of a
scaled-down ‘Product, Construction and End
of Life Process’ (A & C substages) so its carbon
is accounted for similarly the initial

construction?.

Page2of 7
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The RI/RM projects involve the installation of

various materials using  construction
methods e.g. surface dressing ‘trains’ that
install bitumen emulsion and stone chips in
proportions defined in a design process. The
bitumen emulsion and stone chips are the

‘products’ during the ‘construction process’.

Products are represented in substages Al to
A3 of the asset’s life cycle and the
construction process is represented by

substages A4 and A5.

© CARO

The ‘Tool’ assists with calculating the
embodied carbon emissions of construction
work (sum of lifecycle stage emissions). This
is done by multiplying the quantity of each
product by a carbon factor?® in each of the life
cycle stages being considered. (Eqn 1).

Egn 1.... material quantity (kg) x carbon
emissions factor (kgC0O.e/kg) = embodied

carbon (kgCO.e)

The output unit is measured as a quantity of

carbon dioxide equivalents (CO.e).

Life Cycle Stages Breakdown (of a Product or a Service)

System Boundary

Product Construction

Process

Use

End of Life

Use
Maintenance

Raw Material Supply
Transport
Manufacturing

Repair

Replacement

Refurbishment

B1 B2

B3

B4

B5

|  B6Operational Energy Use |

Al A2 A3 As |

B7 Operational Water Use

g
o

Cradle
Gate,
Site

Notes:
PC - Practical Completion
Based on BS EN 15978 and EN17472: 2023

End of Lifey|

DEmbodied Carbon
EOperational Carbon

Figure 2 - Breakdown of Lifecycle Stages

OCC’s Municipal Districts Area teams were
given the task of gathering the input data for
the Tool. The RM programme is delivered by
OCC’s internal resources and plant while the

RI programme is delivered by external civil

3 Carbon factors are based on published data
until specific product or project based EPDs are
more commonplace

Rp_CTD PP Case Study OCC_2025.09.10.Docx
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Information from the Area teams included the

following:

i. Project Location for each scheme,
ii. Description of the works,
iii. Length &Width of each project,

iv.  Quantity and description of materials

used for each project,

© CARO

Area teams use spreadsheets (Appendix A and
C) as a tool to determine and record material
quantities in the preparation of their final
returns to the DoT. Therefore, much of the
information requested is readily available and
can be easily prepared for use as input in the

Tool.

I

The Tool allows the creation of ‘Road Options

v. Locations of Material Depots so different construction solutions are

. ) ) assessed and compared in terms of carbon
vi. Information on Plant, Machinery,

) . . emissions.
Vehicles, Labour, Supervision and site

travel distances during construction.,

ﬁhx '-._: vel ¥ P

| Roads & Transport Directorats
i F

Combined Spreadshest

Repait an Findings

Pilot Project Coordinator

Area Team

Area Team

|
|
4

Data Input frome

Area Team

[ |
! |

. i |

Data Input frome Data Input frome
Road Treatment Design Process
Fleet Management
Procurement Process
(External Contractors)

Road Treatment Design Process
Fleat Management
Procurament Process

[External Contractors)

Fleet Management
Procurement Process

r
I
i
! Road Treatment Design Process
I
i
! (External Contractors)

Figure 3 - Data Gathering Workflow
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In the pilot, OCC used this function to create options
for Rl & RM information from each Municipal District

Areas in a single Carbon Tool file.
The ‘Road Option’s created are as follows:

e Road Option 1: Edenderry MD Area RM/SD
e Road Option 2: Edenderry MD Area RI

e Road Option 3: Tullamore MD Area RM/SD
e Road Option 4: Tullamore MD Area RI

e Road Option 5: Birr MD Area RM/SD

e Road Option 6: Birr MD Area RI

The Tool includes a built-in database of carbon
factors that align with the TII Specification for Road
Works series. They are accessible using drop down

options in input tables for each lifecycle stage.
The user must enter material quantities as required.

The accumulated mass of embodied carbon is
automatically calculated once the data gathered is
imputed in the Tool and the carbon factor for the

material chosen.

Carbon emissions can be represented in tabular or in
graphical formats and output including in terms of
tonnes CO,e/km of road or tonnes CO,e/€ spent.

Road Option 3 All Stages Totals

Embodied Carbon
Construction
Pre-Construction
Operational Use
User Emissions
Maintenance

End of Life

Figure 4 - Sample Output: Total Carbon, % by Life
Cycle Stage

Road Option 3 Detailed Breakdown

Materials

Material Transport

Plant Use

Maintenance Material
Construction Worker Travel to Site

Figure 5 - Sample Output: Total Carbon, % by Process

See Appendix B for more examples of the outputs
available from the Tool. Throughout the input process
the opportunity to note carbon saving potential of
considered construction interventions is available to
the user. This feature is accessed throughout the

‘Road Options’ sub menus.

OCC has moved its entire fleet to Hydrotreated
Vegetable Oil (HVO) as its primary fuel source. This
reduces emissions by ~90% (considering upstream
emissions and biogenic nature of HVO raw materials).
The Tool’s carbon factor database catered for HVO

fuel in calculations.

Photo 1 - OCC HVO fuelled vehicle



4 Key Findings

The key findings of Offaly County Councils pilot with

the Tool are as follows:

1. Usability: simple interface and clear outputs

(tables, graphs, pie charts).
2. Follows arecognised standard (PAS 2080: 2016)

3. Data sources: The data required for input is
readily available from the following processes
and systems:

e Road Design
e Procurement

e Fleet Management

Standardising data within existing processes will

assistin having the data available more readily.

4. Data Gathering: the sourced data requires pre-
preparation prior to inputting to the Carbon Tool
given the number of projects delivered across the
roads programme. A construction methodology
focused breakdown of inputs e.g., for a ‘surface
dressing train’ would make the Tool more

intuitive to LA users and reduce input time.

5. The Tool assisted in obtaining the following
outputs of carbon emitted/m? for the following

construction installations:

Solution Carbon Emitted (kg
CO2e)
Surface Dressing? 0.73
AC20 Dense Binder 76.31
Polymer Modified
SMA (40mm) 759

Table 1 - Output from Carbon Tool

4 the average emissions from single, double and racked in
surface dressing treatments with PMB emulsion

Alternative Fuels: OCC’s HVO-fuelled fleet can be
included in the calculation and compared to

ordinary diesel fuel in terms of carbon savings.

Comparisons: the Tool facilitated benchmarking
for Municipal Districts and the construction

methods used.

Implications

OCC can determine carbon intensities of common

road treatments going forward.

The exercise demonstrated that the carbon
reduction value of low-carbon fuels and potential
for RAP and warm-mix asphalt can be captured in

future road programmes.

The exercise provided an evidence baseline to

track annual carbon savings going forward.

6 Recommendations

Based on the work completed by OCC the following

recommendations were made:

1.

A standardised data gathering system is needed
to reduce time and resources required for data
preparation. A standardised template and
guidance note relating to data input and
assessment boundaries should be included in

training materials.

A centralised reporting and record system for
carbon emissions for annual RI/RM works should
be established and maintained for future data

evaluation



3. Continue exploring low-carbon materials and
using the Tool’s comparative function to test

future construction scenarios.

4. Environmental Product Declarations (EPD)

relevant to products available in the Irish

construction sector are required for accurate

procurement practices should encourage the

preparation of EPDs in tender processes.

5. Table 2 gives the breakdown of carbon emissions

forall OCC MD Road works completedin 2024. The
data is extracted from the Carbon Tool for each of

the ‘Road Options’ considered.

carbon emissions calculations. Green public

Hame Matedials | Material Transpon anstrction Plant Use Constuction Worker | Maintenan ce Toital fetal Per
Water Usa Trareel to Site Malerial Area
Edendery MD Area RMSD 57 6% 1655 U000 3.E5 1.23 0.84 80 16
EdendenyMD Area R 214.71 174.90 0002 a5.70 3.54 0.00 4BRB.B5 560.01
Tull amere MD Area RMISD 4777 1536 0000 2.569 0.20 2.16 £8.97
Tullamaorne MD Area RI 146,81 111.01 0,004 6777 1.53 0.00 330,13 399.10
Birr MD Asea AMASD 114,48 4104 0.000 §.87 3,15 6,43 174,55
Birr MID Asea Ri G83.48 155.26 0010 198.50 541 0.00 1052 63 123783
Total 2195.73 1002

Table 2 - Total Embodied Carbon for OCC Municipal Districts

7 Conclusion

The OCC pilot project confirmed the Tl Carbon Tool’s
suitability for use by Local Authorities, enabling
quantifiable measurement, benchmarking, and
assisting with carbon reduction planning across road

maintenance activities.

Carbon emissions values® per material or work
solution could be determined® and applied to FORM A

end of year returns as a simple multiplier in time.

To assist LAs in increasing the efficiencies of the
carbon measurement, data gathering should be
standardised, aligning it with the calculation process
e.g. in a structured or tabular format like that of a bill
of quantity document. Standardised data gathering
should be integrated

into LA green public

procurement processes were possible.

Additionally, with the availability of verified

product/manufacturer EPDs, greater efficiencies and

® carbon emissions factors published with the Tool are
taken from published data and not specific to Irish
manufacturing conditions.

data accuracy will be achieved in measuring carbon

emissions in roadworks projects.

¢ assuming a full geographical spread of results



Appendix A - Extracts from Data Integrating Spreadsheet prepared by
Offaly County Council



Tullamore Municipal District - Restoration Improvement 2024 Surface Dressing Works

Embodied Carbon - Materials
Raw Materials Transport
Eircode / Surface Dressing| Binder Rate of 1st Chips Conv. 1st 1st 2nd Chips Conv. 2nd 2nd Dist. wom Dist. from Dist. From Dist. from Ho.of | No.of
oo Pin Type . o Tonal Size e Chips | Chips 1stChips Size Factor | Chips | Chips 2nd Chips| Quarryto | Binder Plant to | Chip Depoto | Binder Depoto | Trips- | Trips- | Total Travel
g Chip Depo Depo Site Site Chip | Binder
CodeMo.  [RoadNo.  |Description / Location of Works Length (m) | Width{m) | Area{m2) um2 Tonne mm ym2 | kgm2 | Tonne mm Um2 | kg/m2 | Tonne km km km km Km
By Racked-in 610
B3013040 R438 R436 Grogan Ballycumber https://maps. 3 B85 71 6283.5 Pol 0% 204 1321 15 10.50 | 15.75 98.97 | 2/& (Bmm} 15 3.00 4.50 28.28 B9 13 10 10 12 2 1434.00
Surface Dressing (10mm)
Racked-in 10/14 &/10
B4013210  (L-5009 Cappincur nups:/imapsa] 1125 55 B187.5 POLBD% | 246 1569 145 10.50 | 1523 | 94.20 16 300 | 480 | 2970 89 113 5 & 12 2 1366.00
Surface Dressing (14mm) {10mmj)
. . Racked-in 10/14
B3013041 R421 Rr421 Killananny https://maps. 3 36850 84 23380 Pol 0% 210 50.57 145 10.50 | 15.23 355.66 | 2/& (Emm} 18 3.00 4.80 11213 B9 13 5 5 43 5 4632.00
Surface Dressing (14mm)
Single Surface 810
B4013209 (L6007 Gorteen nups:/imapsa] 2536 485 12299.6 Pol80% | 210 26.63 15 850 | 12.75 | 156.82 Selact Select | 0.00 | 0.00 0.00 89 113 10 10 15 3 1854.00
Dressing (1omm)
. | Single Surface 610
B4013211 L-2007 Ballinamire, Rahan hiips:/imaps. a) 21635 5.2 11258 Pol 80% 210 2437 15 8.50 12.75 143.54 Select Select 0.00 0.00 0.00 B9 13 13 11 14 3 1800.00
Dressing {10mm)
Single Surface 810
B4013212 (L2010 Ballincanty, nups:imapsa] 1175 a5 5287.5 Pol80% | 210 11.45 15 850 | 12.75 | 67.42 Selact Select | 0.00 | 0.00 0.00 89 113 13 8 7 2 956.00
Dressing (1omm)
| Single Surface 610
B4013213 L-6025 ‘Gortacur, Mountbbolus hiips:/imaps. a) B89 4 3556 Pol 80% 210 7.70 15 8.50 12.75 45.34 Select Select 0.00 0.00 0.00 B9 13 18 16 5 1 669.00
Dressing {10mm)
Single Surface 810
B4013214 (L2015 Erry, Clara nups:/imapsa] 1080 as 5292 Pol80% | 210 11.46 15 850 | 1275 | 67.47 Selact Select | 0.00 | 0.00 0.00 89 113 10 11 7 2 941.00
Dressing (1omm)
Figure A 1 - Data Integration Spreadsheet for Tullamore SD Programme 2024 Part 1
Construction Activities Emissions
Construction Activitics
Road Bitumens Phoenix Pncumatic Shuttle
, FuelType | Usage /e[ Time Time S Fuel Type | Usage /he | Time Time crines | FUsiTyRe |Usage/he | Time Time | Lorries [chips] | FuelType | Usage (k| Time Tifre natior FuelTyge | Usagedbe | Time Tirsie: = FuclTyge | Usageihe | Time Time
Ly hr hs datys Ly bt hrs ditys Lite hs days Lihe firs days L b hrs diys LI hr hrs diys
HWO a7 1 1 HvO 3518 3 1 HWO . 2 1 ] 3541 2 1 HV¥O 24.44 3 1 HVD 42 ] 1
HWO a7 il i HVO 3318 3 i HYO 243 2 i HO 3541 2 1 HVO 24.44 3 1 HVO 432 ] i
HWO a7 il 3 HVO 3318 3 3 HYO 243 2 3 HO 3541 2 3 HVO 24.44 3 3 HVO 432 ] 3
HWD .7 1 2 WO 318 3 2 HVD 243 2 2 HYD 3541 2 2 HD 2444 3 2 HO 432 ] 2
HWO 287 1 2 HvQ .18 3 2 HYO .43 2 2 HO 3541 2 2 H¥O 24.44 3 2 HVD 42 ] 2
HWO a7 1 1 HvO 3518 3 1 HWO . 2 1 ] 3541 2 1 HV¥O 24.44 3 1 HVD 42 ] 1
HWO a7 il i HVO 3318 3 i HYO 243 2 i HO 3541 2 1 HVO 24.44 3 1 HVO 432 ] i
HWD 8.7 1 1 HWVO 3318 3 1 HVD .43 2 1 HVD 3541 2 1 HD 2444 3 1 HO 432 L] 1

Figure A2 - Data Integration Spreadsheet for Tullamore SD Programme 2024 Part 2




Construction Worker Travel

Fick-up : : ) : ) . Pick-up . : )
Truck Trip Mo Trips | Distance Car Trip Mo. Trips | Distance Truck Trip Mo. Trips | Distance
km km km km km km
TTM Team
LEDGL‘ITS 2 14 4 56 GS_S & 14 4 56 *2 30 4 120
Vehicles Engineer .
Vehicles
TTM Team
Lﬁbm'.lrs 2 14 4 56 GS_'S & 14 4 56 *2 30 4 120
Vehicles Engineer .
Vehicles
TTM Team
LﬁbCL.IrS 2 14 12 168 GS_'S & 14 12 168 *2 30 12 360
Vehicles Engineer .
Vehicles
TTM Team
LﬁbCL.IrS 2 14 a8 112 GSS & 14 a8 112 *2 30 8 240
Vehicles Engineer .
Vehicles
TTM Team
LabCL.IrS 2 14 8 112 GS_S & 14 8 112 *2 30 8 240
Vehicles Engineer .
Vehicles
TTM Team
LEDCL.ITS 2 14 4 56 GS_'S & 14 4 56 *2 30 4 120
Vehicles Engineer )
Vehicles
TTM Team
tabours "2 g 4 56 GSS & 14 4 56 *2 10 4 120
Vehicles Engineer )
Vehicles
TTM Team
Labcl',lrs 2 14 4 56 GS,'S = 14 4 56 =2 30 4 120
Vehicles Engineer )
Vehicles

Figure A 3 - Data Integration Spreadsheet for Tullamore SD Programme 2024 Part 3




Tullamore Municipal District - 2024 RESTORATION IMPROVEMENT

Embodied Carbon - Materials

Aggrezate / Asphalt Raw Materials Aggregate / Asphalt Transport
Dist. from Dist. From Dist. from No. af Ma. af
Eircode Paverlay | Recycling | SOmmAC3Z | GOMmAC20 | 40mm ' ' ; ‘
P Treatment s - e || e || g Quarryte |Agg Depoto | AsphaltPlant | Trips- | Trips-
Ble Pl © © Agg, Depo Site toSite Ags | Asphatt
CodeMo. |RoadNo.  |Description/ Location of Works Length (m) | Width{m) [ Area (m2) Tonne Tonne Tonne Tonne Tonne km ki km
L6014 Kilbride hp oo gier7l] 6223 750 aggy  |Recycling&Doublel o0 g 84011 0.00 0.00 0.00 107 1 114 a4 0
Surface Dressing
Recycling & Doubl
L6014 Lissanisky 987.22 400 3949 cling & Boublel 252 00 710.80 0.00 0.00 0.00 107 11 112 30 0
Surface Dressing
Recycling & Doubl
L2016 Ballina bosoosANLY 105426 510 5377 cling & Bouble] - c7a.00 267.81 0.00 0.00 0.00 107 10 117 53 0
Surface Dressing
L-2009 Cartron Tara b goo silings  963.94 450 azag  [Recycling&Doublel = oo g 77269 0.00 0.00 0.00 107 65 108 e 0
Surface Dressing
Recycling & Doubl
120131 [hamey Ballkilmurray nogoo gitvzed  550.01 250 1925 cling & Doublel 5 15 00 34651 0.00 0.00 0.00 107 55 113 » 0
Surface Dressing
AC20 & Doubla
- yp.e06. A IY A
L-2007 Tullybeg peoodi2vas] 1250 570 5| o Dressig | 52000 | 128250 0.00 1,164.00 0.00 107 8 119 45 106
130012 [Rabbitbusrow weonekicen]  1317.04 5.00 gsas  |Recycling&Doublel 000 g | 11ms.34 0.00 0.00 0.00 107 12 123 5 0
Surface Dressing
L-6011 Mountpleasant o0 d/piDy 132561 400 sane  |RecyelingdDoublel - op o s58.44 0.00 0.00 0.00 107 13 128 a0 )
Surface Dressing
L-2004 Gortazn .E00.ANGED|  922.03 430 aggs  |Recycling&Doublel o g 71365 0.00 0.00 0.00 107 13 123 51 0
Surface Dressing
160112 |Brocea hnsno ek 242,52 150 pig  |Recycling&Doublel . 00 15279 0.00 0.00 0.00 107 7 122 11 0
Surface Dressing
160112 |Clonmore canal 117939 165 azps  |Recycling& Doublel o) g 77486 0.00 0.00 0.00 107 5 116 a4 0
Surface Dressing
L20025  |CappancurGaa 435 250 1528 AC20&0ouble |40 0 7468 0.00 144.00 0.00 107 5 115 18 14
Surface Dressing
L-2025 Tullybeg nEooA/2va3d 100941 0 AC20&Double | o 0o 0.00 0.00 1,164.00 0.00 107 8 119 41 106
Surface Dressing
L20113  [Agall 10,500 SUKIS 287.84 400 1151 AG20&Double 145, 5g 207.24 0.00 276.00 0.00 107 8 119 10 26
Surface Dressing
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L'm? W'm2 Tanne mm Um? | kfim? | Tonne mm Um? | kfm? | Tonne mm Um2? | kgfm? | Tonne km fem km km Km
AGET 610 6 Pol 80% 0.50 180 12.99 |26 (Smm) 16 80D | 1280 | 5974 uﬁlr:fnl 1.5 500 | 750 | 3500 | 26(6mm) 16 500 | BOD | 3734 E 3 114 11 12 L] 2 1125.00
3348 10 6 Pol 80% 0.50 180 10.59 u::ﬁﬂ 15 BOD | 12.00 | 4739 | 25(Bmm) | Salect 500 | 0.00 0.00 Selact Select 0.00 0.00 E 3 114 11 12 H] 1 61100
5377 10 & Pol 80% 050 180 14.97 [lz:;ﬂ 15 BOD | 1200 | 6452 |26 (6mm) 16 500 | 800 | 4301 Selact Select n.00 0.00 E 114 10 9 10 2 1206.00
4293 106 Pol 80% 050 180 11.95 [11:1” 15 1050 | 1575 | 6&7.61 | 26 (Bmm) 1.6 D00 | 800 | 3434 Select Select 0.0 0.00 E 114 63 7.5 10 2 1168.00
1925 106 Pol 80% 0.50 180 5.35 ui:u 15 1050 | 1373 | 3032 | 2&(Bmm) 1.6 500 | .00 15.40 Select Select 0.00 0.00 E: 114 L 5 5 1 576.50
7125 106 Pol 80% 0.50 180 19,83 u::ﬁﬂ 15 400 | B.00 4275 | 26 (6mm) 1.6 700 | 1120 | 79.80 Selert Select 0.00 0.00 B8 114 ] 7 12 2 1370.00
6385 10 6 Pol 80% 050 180 18.33 ui:;n 15 10.30 | 1575 | 103.72 | 26 (Gmm) 1.6 500 | 800 | 5268 Select Select n.00 0.00 85 114 12 11.5 15 2 1721.00
5302 10 6 Pol 80% 050 180 14.76 [;:;n 15 1050 | 1575 | 8351 | 26 (6mm) 16 500 | 800 | 4242 Select Select n.00 0.00 E: 3 114 13 1 12 2 1438.00
3965 10 6 Pol 80% 050 180 11.04 [11::” 15 1050 | 1575 | 6244 | 2% (Bmm) 1.6 500 | 800 | 3172 Selact Select n.00 0.00 E: 3 114 13 1 a 2 1141.00
B45 10 € Pol 80% 050 180 23 [11:1” 15 1050 | 1575 | 1337 | 26 (Gmm) 1.6 2.00 | 800 679 Selert Select 0.00 0.00 k-3 114 7 7.5 2 1 307.50
4305 10 6 Pol 8% 0.50 1.80 11.98 [z:ﬁﬂ 15 10.50 | 1575 | 67.80 | 246 (Gmm) 1.6 500 | 800 | 3444 Select Select 0.0 0.00 E 3 114 7 7.5 10 2 1173.00
1526 10 & Pol 80% 050 180 4725 [lz:;ﬂ 15 10.30 | 1575 | 24.03 | 2% (6mm) 16 500 | 8.00 1221 Selact Select n.00 0.00 E 114 5 6 4 1 AB4.00

1] 10 6 Pol 80% .50 180 0.00 [11::” 15 400 | GO0 0.00 | 2 (Bmm) 1.6 7.00 | 11.20 0.00 Select Select n.00 0.00 85 114 8 7 L] 1] 0.00
15 10 6 Pol 80% 050 180 3.0 [1:{;' 15 400 | GO0 691 | & (Bmm) 1.6 700 | 1120 | 1290 Selact Select n.00 0.00 E: 3 114 ] 7 2 1 309,00

Figure A5 - Data Integration Spreadsheet for Tullamore RI Programme 2024 Part 2



| Construction Activitics
MI::L Fuel Type | Utagefhe|  Time Tirie Fuel Type | Usage /i | Time Tire FuelType | Usage /hi|  Time Tire Fued Type | Usage fhe|  Time Time | Water Tarker | FuelTyps | Usage/hi[  Time Time | Lowies [chips) | Fuel Tipe | Usape /he|  Time Tirie
Lihr hirs: day Li bt birg day Li bt hirs day Lihe hrs day Lihe hrs day Whr s day
Diesel 50.45 250 1.00 Diesel 264 3580 100 Diiesel 189 3.00 1.00 Diesel 24.568 3.00 1.00 DSl 2835 1 1.00 Diesel a5.a 3 100
Diesel 0045 2.50 2.00 Diesel 2264 350 2.00 Diizsel ia.9 3.00 2.00 Dieszl 2458 3.00 200 Diiesel IS 1 2.00 Diesel 541 3 200
Diesel 5045 2.50 2.00 Diesed 2254 50 2.00 Diiesel i3.8 3.00 2.00 Dieszl 2456 3.00 200 Dl 235 i 2.00 Diesel =4l 3 200
Diesel 8045 250 200 Diesel 2564 350 2.00 Diiesel 189 3.00 2.00 Diesel 2458 3.00 2,00 Diiesel 2325 1 2.00 Diegel ama 3 200
Diesel 50.45 250 1.00 Die=sel 264 3580 100 Diiesel 189 3.00 100 Diesel 24.58 3.00 1.00 Diie=eel 2835 1 1.00 Diesel 3541 3 100
Diesel 0045 2.50 2.00 Diesel 2264 350 2.00 Diizgel i8.0 3.00 2.00 Dieszl 2458 3.00 2,00 Diiesel 205 i 2.00 Diesel 541 3 200
Diesel 5945 2.50 2.00 Dieged 22064 50 2.00 Dilegel 18.9 300 2.00 Diezl 2458 3.00 200 Dl 295 1 2.00 Diesel iR 3 200
Diesel 50.45 250 200 Diesel 264 3580 2.00 Diiesel 189 3.00 2.00 Diesel 24.568 3.00 200 DSl 2835 1 2.00 Diesel a5.a 3 200
Diesel 0045 2.50 2.00 Diesel 2264 350 2.00 Diizsel ia.9 3.00 2.00 Dieszl 2458 3.00 200 Diiesel IS 1 2.00 Diesel 541 3 200
Diesel 5045 2.50 1.00 Diesed 2254 50 1.00 Diiesel i3.8 3.00 1.00 Dieszl 2456 3.00 100 Dl 235 i 1.00 Diesel =4l 3 100
Diesel 8045 250 200 Diesel 2564 350 2.00 Diiesel 189 3.00 2.00 Diesel 2458 3.00 2,00 Diiesel 2325 1 2.00 Diegel ama 3 200
Diesel 5945 2.50 1.00 Dieged 22064 50 1.00 Dilegel 18.9 300 1.00 Diezl 2458 3.00 100 Dl 295 1 1.00 Diesel iR 3 100
Diesel 50.45 250 200 Diesel 264 3580 2.00 Diiesel 189 3.00 2.00 Diesel 24.568 3.00 200 DSl 2835 1 2.00 Diesel a5.a 3 200
Diesel 0045 2.50 1.00 Diesel 2264 350 1.00 Diizsel ia.9 3.00 1.00 Dieszl 2458 3.00 100 Diiesel IS 1 1.00 Diesel 541 3 100

Figure A 6 - Data Integration Spreadsheet for Tullamore RI Programme 2024 Part 3




Surfacing - Construction Activities

:::p FuelType | Usage /hr|  Time Time :‘:;i: FuelType |Usage /hr|  Time Time m Fuel Type | Usage /hr| Time Time | Lorries [chips) | FuelType | Usage /br|  Time Time P":m?" Fuel Type | Usage /hr|  Time Time: :;:':me FuelType | Usage /he|  Time Time
LI he hrs | day Likr hrs | day Lihr birs day Lihr hrs day LI he hrs | day Li e hrs day

Diesel 287 1 1.00 Diesel 33.38 1 100 Diesel 22.56 2 1.00 Diesel 3541 2 1.00 Diesel 24.58 3 1.00 Diesel 4.2 B 100
Diesel 287 1 2.00 Diesel 33.38 1 2.00 Diesel 22.56 2 2.00 Diesel 3541 2 2.00 Diesel 24.58 3 2.00 Diesel 4.2 B 2.00
Diesel 287 1 2.00 Diesel 33.38 1 2.00 Diesel 22.56 2 2.00 Diesel 3541 2 2.00 Diesel 24.58 3 2.00 Diesel 4.2 B 2.00
Diesel 287 1 2.00 Diesel 33.38 1 2.00 Diesel 22.56 2 2.00 Diesel 3541 2 2.00 Diesel 24.58 3 2.00 Diesel 4.2 B 2.00
Diesel 287 1 1.00 Diesel 33.38 1 100 Diesel 22.56 2 1.00 Diesel 3541 2 1.00 Diesel 24.58 3 1.00 Diesel 4.2 B 100
Diesel 287 1 2.00 Diesel 33.38 1 2.00 Diesel 22.56 2 2.00 Diesel 3541 2 2.00 Diesel 24.58 3 2.00 Diesel 4.2 B 2.00
Diesel 287 1 2.00 Diesel 33.38 1 2.00 Diesel 22.56 2 2.00 Diesel 3541 2 2.00 Diesel 24.58 3 2.00 Diesel 4.2 B 2.00
Diesel 287 1 2.00 Diesel 33.38 1 2.00 Diesel 22.56 2 2.00 Diesel 3541 2 2.00 Diesel 24.58 3 2.00 Diesel 4.2 B 2.00
Diesel 287 1 2.00 Diesel 33.38 1 2.00 Diesel 22.56 2 2.00 Diesel 3541 2 2.00 Diesel 24.58 3 2.00 Diesel 4.2 B 2.00
Diesel 287 1 1.00 Diesel 33.38 1 100 Diesel 22.56 2 1.00 Diesel 3541 2 1.00 Diesel 24.58 3 1.00 Diesel 4.2 B 100
Diesel 287 1 2.00 Diesel 33.38 1 2.00 Diesel 22.56 2 2.00 Diesel 3541 2 2.00 Diesel 24.58 3 2.00 Diesel 4.2 B 2.00
Diesel 287 1 1.00 Diesel 33.38 1 100 Diesel 22.56 2 1.00 Diesel 3541 2 1.00 Diesel 24.58 3 1.00 Diesel 4.2 B 100
Diesel 287 1 2.00 Diesel 33.38 1 2.00 Diesel 22.56 2 2.00 Diesel 3541 2 2.00 Diesel 24.58 3 2.00 Diesel 4.2 B 2.00
Diesel 287 1 1.00 Diesel 33.38 1 100 Diesel 22.56 2 1.00 Diesel 3541 2 1.00 Diesel 24.58 3 1.00 Diesel 4.2 B 100
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Construction Worker Travel

Pick-up Trip | No.Trips | Dist c Trip | No.Trips | Dist Packp 1 e || Mo Trips | Dist
Truck rp 0. ITIps Istance ar rip 0. ITIps Istance Truck rnp 0. Irips Istance
km km km km km km
Labours * 2 GSS & UL
K 14 4 56 ) 14 4 56 *2 30 4 120
Vehicles Engineer X
Vehicles
TIMTeam
B2 o 8 112 sk 14 8 112 2 30 8 240
Vehicles Engineer X
Vehicles
Labours * 2 G8S & TTH Team
K 14 8 112 ) 14 8 112 *2 30 8 240
Vehicles Engineer X
Vehicles
TIMTeam
tabours* 21 4y 8 112 | 5% 14 8 112 2 30 8 240
Vehicles Engineer X
Vehicles
Labours * 2 G55 & TTH Team
. 14 4 56 . 14 4 56 *2 30 4 120
Vehicles Engineer .
Vehicles
TIMTeam
tabours ™21y, 8 112 | O 14 8 112 *2 30 8 240
Vehicles Engineer .
Vehicles
TIMT:
Labours * 2 G8S & sam
K 14 8 112 ) 14 8 112 *2 30 8 240
Vehicles Engineer X
Vehicles
TIMTeam
L bOL,"S 2 14 8 112 GSS & 14 8 112 2 30 8 240
Vehicles Engineer .
Vehicles
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Appendix B - Examples of Outputs from TIl Carbon Tool prepared by
Offaly County Council
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Figure B 1- Total Embodied Carbon Breakdown by Emission Source for each Road Option
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Figure B 2 - Total Embodied Carbon Breakdown for Series 800 and 900 for each Road Option

B Series 900 - Road Pavements - Bituminous Materials
B Series 800 - Road Pavements - Unbound and Cement Bound Mixtures

Option

Figure B 3 - Total Embodied Carbon Breakdown for Series 800 and 900 Materials for each Road Option




Appendix C - Data Sources for inputs to Carbon Tool prepared by Offaly
County Council



Item Input Data Source
No.
Integrated Input Spreadsheet
Embodied Carbon: Raw Material Quantities

1 Paver laid Cl 804 Municipal District Area Team - Treatment Designs
2 Dry Recycling Cl 804 Municipal District Area Team - Treatment Designs
3 80mm AC32 Dense Base Municipal District Area Team - Treatment Designs
4 60mm AC20 Dense Binder Municipal District Area Team - Treatment Designs
5 40 mm PMSMA Municipal District Area Team - Treatment Designs

Embodied Carbon: Material Transport (Travel Distances & Vehicle Type)
6 Aggregate - Quarry Municipal District Area Team
7 Asphalt Plant Municipal District Area Team
8 Bitumen, Binder Plant Municipal District Area Team
9 Local Authority, Chip Depot Municipal District Area Team
10 Local Authority, Binder Depot Municipal District Area Team

Construction: Construction Activities
11 Plant Type Municipal District Area Team
12 Operating Time Municipal District Area Team
13 Vehicle Fuel Usage per hour Generic Carbon Emission Values prepared by ASBS CARO
14 Bitumen Storage Tank Heater: KW/h Generic Carbon Emission Values prepared by ASBS CARO
Construction: Construction Worker Travel to Site (Travel Distances & Vehicle Type)
15 Travel Distances & Vehicle Type \ Municipal District Area Team
Tll Carbon Tool Input
Embodied Carbon: Raw Material

16 Single Surface Dressing TIl Carbon Tool Internal Database
17 Racked-in Surface Dressing Generic Carbon Emission Values prepared by ASBS CARO
18 Aggregates - Type 1 depth 60- Tl Carbon Tool Internal Database

100mm
19 60mm AC20 Dense Binder Generic Carbon Emission Values prepared by ASBS CARO
20 Polymer Modified SMA 40mm Generic Carbon Emission Values prepared by ASBS CARO
21 Double Surface Dressing Tl Carbon Tool Internal Database

Embodied Carbon: Material Transport (Vehicle Emission Factors)
22 HGV - Articulated - Average TIl Carbon Tool Internal Database
Construction: Construction Activities
23 Vehicle Fuel Usage per hour Generic Carbon Emission Values prepared by ASBS CARO
24 Bitumen Storage Tank Heater: KW/h Generic Carbon Emission Values prepared by ASBS CARO
Construction: Water Usage (Rl Works Only)
25 Water Use - UK Average ‘ Tl Carbon Tool Internal Database
Construction: Construction Worker Travel to Site (Vehicle Emission Factors)

25 Van - Average TIl Carbon Tool Internal Database
26 Car - Average Tl Carbon Tool Internal Database

Figure C 1 - Input Data and Source Information used to inform the Carbon Tool input
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