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Transport Scotland’'s Key Tson
Priorities

* |Improving journey
times and
connections

 Reducing
emissions

* |mproving quality,
accessibility and
affordability




Policy Context

Climate Change (Scotland) Act

— Headline Target: 80% GHG reduction by 2050
— Interim Target: 42% GHG reduction by 2020

cono

— Power to require public bodies to report on carbon annually

Climate Change Delivery Plan (Scottish Government)

“The most accurate way of measuring Scotland's carbon footprint
would be to look at the emissions associated with its consumption of
goods and services.

While a consumption-based approach to measurement might be
preferable, data are not yet sufficiently available or robust to use :
the consumption-based approach consistently” e

EU Waste Framework Directive

— Headline Target: 70% non-hazardous construction & demolition
waste recycled or reused by 2020



3
P

TRANSPORT
SCOTLAND

Climate Change Objectives

Vision: Transport Scotland will lead the way in reducing

emissions and adapting to climate change.

» Mitigation: We will consider the impact of all transport policies and projects in

the context of the Government’s Strategic Target of reducing emissions by 80%
by 2050.

«Adaptation: We will introduce measures into the planning operation and
maintenance for our trunk road and rail networks to ensure that our transport
systems continue to adapt to climate change.
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Climate Change
Committee
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Mitigation }
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Action Plan

[

TS Sustainability
Review

Rail Sustainable
Steering and
Development Group

Development and
Piloting of TS Carbon
Management System

Strategic Transport
Appraisal Guidance
‘Carbon’ Refresh

TS IDM Process to
Consider Carbon

Trunk Road Network
Energy Review

Provide Sustainable
Alternatives to the
Car & HGV

t Adaptation

Scottish Road
Network Climate
Change Study -

Implement

Scottish Road
Network Landslides
Study - Implement

Revisit Climate
Change Study in light
of new UK Climate
Predictions

National Guidelines
for the Mgt of the
Impact of High Winds
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Materials

\Waste



Sustainability Review  mses

*Review infrastructure project and network management
processes

*Analyse key stages
*Approaches and practical tools
Align with other TS and SG work
«Carbon management tool

Provides a framework for our responses to climate
change mitigation



AN

TRANSPORT
SCOTLAND

Context

Carbon Management System
Early Results

Timber Transport Implications



Framework for the Carbon Management System i§¢/4

Step 1:
Identify Business Goals

Step 2:
Set organisational boundaries

Step 3:
Set operational boundaries

Step 4:
Identify GHG emission sources

Step 5:
Select calculation approach

Step 6:

| Collect data and choose emission factors |

Step 7:
Apply calculation approach

Step 8:
Roll up to corporate level

J44uddld
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TS Corporate Plan & Climate Change Action Plafig ANSPORT
SCOTLAND

Consider financial or contractual controls

Trunk Road Network Maintenance & Operations,
Road & Rail Infrastructure Projects,
Corporate Activities, Staff Travel, ScotRail Franchise

Map the Emission Scopes 1, 2, 3

Review other tools and guidance, develop
testing & beta versions of the CMS

Defra & University of Bath Inventory of Carbon Emissions

Pilot the use of the CMS on Roads Schemes &
Collect operational data from supply chain

Link data feedback into the
CMS Annual Carbon Account
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Transport Scotland Carbon Footprint
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Core
Footprint

2. Network Systems
*Trunk road lighting and
traffic management
systems

1. TS Corporate,
Buildings & Staff
*Buchanan House &
Atlantic Quay
services & supplies

TS staff travel to
work & staff travel
for work

SCOTLZ

5. ScotRail Operations

*Depots and offices
«Station operations
*Corporate

*Rail passenger services (energy)

3. Trunk Road Network
Management &
Maintenance

*Operating Company
Routine & Cyclic
Maintenance

Patrols

*Traffic Scotland term
contractors

*DBFOs

4. Transport
Infrastructure
Projects

*Trunk road projects
«Structural maintenance
projects and minor

schemes

*Rail projects

\ND
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Road Infrastructure Projects Tool September | 2009

Project Emissions Summary Method of Measurement Emission Factors User Guide Links

SHW Series:| 100 | 200 | 300 500 | 600 | 700 | 1100 (1200 1400 | 1500 | 1600( 1700 2300 2400 Innovations

Series 0700: Pavements

Pavement Materials

Enter the materials listed in the Bill of Quantities (design stage) or delivery notes fconstruction stage) in the table below using the drop down menus.

If an item is not available in the drop down menus please either:
* Choose the clasest available match from the drop downs and clearly state this with assumptions in the user notes section; or
= List the item in the sundry items fable at the bottom of the page.

Recycled
. nti , R led Densi Emission fact
Feature Material Depth (mm) Qua IFHSEE Unit Content EEIEE E“S? Tonnes fissien factor Emission (tCOz)
unit) Content (%) [t/m?) (tCO:/t)
(source)
Sub-base Type 1 132 m? Secondary 50% 2.55 336.6 0.003 0.8
Base Course Rolled Asphalt 100 12,340 m? Secondary 25% 231 2,844 6 0.045 96.0
Binder Course Rolled Asphalt 60 15,305 m? Secondary 25% 2.31 2,116.9 0.045 714
Surface Course Stone Mastic Asphalt (SMA) 40 14 853 m? 231 1,3689.6 0.045 616
Base Course Rolled Asphalt 130 1,320 m? 231 35956 0.045 178
Binder Course Rolled Asphalt 40 660 m? 2.31 60.9 0.045 2.7
Surface Course Stone Mastic Asphalt (SMA) 40 495 m? 231 456 0.045 21
Regulating Course Rolled Asphalt 200 t 231 200.0 0.045 9.0
Regulating Course Macadam 50 t 2.31 50.0 0.045 2.3
TOTAL: 263.8
Emissions saved due to re-use of materials: 0.0
Emissions saved due to recycled materials: 56.7




CMS Projects Tool: Emissions Summary ‘\Q
A

*®2 0 Road Infrastructure Projects Tool 14 | September | 2009

Project Emissions Summary Method of Measurement Emission Factors User Guide Links

SHW Series:| 100 | 200 | 300 | 400 | 500 | 600 | 700 (1100|1200 | 1300 | 1400 (1500 1600 1700 | 1800 | 2000 | 2300 | 2400 Innovations

Project Emissions Summary

Emission Sources Savings Total Emissions (tCO;)
Seri Material Plant T t Reused Recycled New Proiect Emissi
eries aterials an ranspo S S ——— o roject Emissions

Series 0100: Preliminaries 0.0 0.0%
Series 0200: Site Clearance 0.0 0.0 0.0 0.0 0.0%
Series 0300: Fencing 0.4 0.0 0.0 0.4 0.1%
Series 0400: Road Restraint System 13.8 0.0 0.0 13.8 3.7%
Series 0500: Drainage and Service Ducts 0.0 0.0 0.0 0.0 0.0%
Series 0600: Farthworks 61.1 0.0 0.0 61.1 16.5%
Series 0700: Road Pavements | X 247 246.4 66.3%
Series 1100: Kerbs, Footways and Paved Areas 26.8 0.0 0.0 26.8 7.2%
Series 1200: Traffic Signs and Road Markings 22.8 0.0 0.0 22.8 6.1%
Series 1300: Lighting Columns and Masts 0.0 0.0 0.0 0.0 0.0%
Series 1400: Electrical Work for Lighting and Signs 0.0 0.0 0.0 0.0 0.0%
Series 1500: Motorway Communications 0.0 0.0%
Series 1600: Piling and Embedded Retaining Walls 0.0 0.0%
Series 1700: Structural Concrete 0.0 0.0 0.0 0.0 0.0%
Series 1800: Structural Steelwork 0.0 0.0 0.0 0.0 0.0%
Series 2000: Waterproofing for Concrete Structures 0.0 0.0 0.0 0.0 0.0%
Series 2300: Bridge Fxpansion loints and Sealing of Gaps 0.0 0.0 0.0 0.0 0.0%
Series 2400: Brickwork, Blockwork and Stonework 0.0 0.0 0.0 0.0 0.0%
Totals 346.0 0.7 24.7 0.0 0.0 0.0 371.4
93.2% 0.2% 6.7% 0.0% 0.0% 0.0%

Percentage

Table Key:
Greater than 10% of overall footprint




CMS Annual Account Overview

Combined Annual Footprint Measure

TRANSPORT
SCOTLAND

Carbon Management System
Data Templates & Project Tools
Reporting Protocols — Frequencies & Responsibilities

TRNMD
TS Corporate MTRIPS Road MNetwork Energy Maintenance OC Annual
Annual Account Projects Annual Account Works Contract Account NE
Schemes

Traffic Scotland Oc Annual

TS Annual Staff n : .
Rail Projects Maintenance DBFO Annual
Travel Plan Annual Account Accolnt Account NW

0OC Annual

DBFO Annual
Account SE

First ScotRail
Account 2

Annual Account

Project Tool summary

I

I
pages link to Annual 1 Future DBFO OC Annual
Carbon Account : Annual Account Account SW

Data managed
Data managed Data managed Data managed by TRNMD

Data managed .
by Project by TRNMD by TRNMD Network

by S&l or FCS Teams Operations Projects Branch
Management
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Piloting CMS

CMS outputs Carbon Footprint value
for Construction Stage

Collate data & complete
CMS Project Tool tables

Material Data
(quantities)

Transport Data ‘
(source-site) |

I

1

Design stage info:

— Material removed
— Material ordered
— Eill of Cluantities

— Preliminary Quantities
for Tenderers

— Delivery notes

Contractor provides:

— UK source of ordered
materials

— Mode of transport &
number of trips

— Distance from source to
sitef fuel use

— Fareign source if known

TRANSPORT
SCOTLAND




Piloting CMS

N>/
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To assess integration of the tool into TS procedures

To test the user-friendliness of the tool
To assess data issues

To engage with the supply chain in using the tool
before embedding into forthcoming contracts

To assess the resource and procedural implications

of full CMS rollout

To provide initial estimates of carbon footprints for
certain project stages and types

To provide clear management information on
Implications of CMS deployment from 2010-11



Early Pilot Results
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Materials Total Potential savings through
Woarks Contract Scheme Materials _ L Plant Fueluse  Calculated recycled content in Pavement
Transportation X
tco2 materials
tCo2 % 1C02 % o2 % €02 %
(1) 1.22 km Motorway 2047 | 62.2% | 926 | 198% | 867 | 18.3% | 4742 92.2 19.4%
Inlay WWorks
(207 km Urban A-Road | oop o | g7 7o | 359 | 95w | 103 | 27% | 3760 542 14.4%
Resurfacing Works
(31 1.6 km Motonway
Reconstruction and Inlay | 938.2 [ 82.4% | 1428 | 1258% | &7.4 5.0% 11358.3 213.7 18.8%
Works
(A 2.9 km Motonway Inlay
& Partial Recanstruction bab 5 | 87.4% | 541 b.9% 451 7% 7fa8a’ 21549 27 5%
Works




Early Pilot Results

CMS Calculated tCO2
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Percentage of scheme carbon
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CMS Pilot Scheme

@ Materials O Materials Transportation O Plant Fuel use

tCO2 in Materials

tCO2 in Plant Fuel use

OtCO2 in Plant Fuel use BtCO2 in Materials Transportation @ tCO2 in Materials

tCO2 in Materials Transportation




Transport Influence

Assumed distance to site (miles)

25 50 100 200
Treatment Option
Embodied Carbon
Total tonnage of materials (t) 4764.3 4764.3 4764.3 4764.3 4764.3 4764.3
EDUS rBFUH?LrU;t:U" 7 3m) Materials [tCo2) 140 140 140 140 140 140
m length, 2 lanes (7.3m
! 200mm sub-base, Z50mm base layer, S0mm WERIERIE AOR) s il il L] £ir 2
binder layer, 45mm surfacing Tatal (1CO2) 158 185 230 321 502 532
Transport as %age of total 11.39 24.32 39.13 56.39 72.11 79.47
Total tonnage of materials (t) 4B6.3 463 4FE.3 4FE .3 4RG3 4FE.3
Drainage scheme - filter drain replacement Materials (COZ) 10 10 10 10 10 10
2 |280m length, 300mm internal diameter Transport {fCO2) 1.8 4.4 8.9 177 35.4 53.1
Filled with virgin aggregates Total (tCOZ) 11.8 14.4 189 77 45.4 B3.1
Transport as %iage of total 15.25 30.56 47.09 63.90 7797 84.15
Total tonnage of materials (t) 757.2 757.2 757.2 757.2 757.2 757.2
Re-Surfacing Materials (tCo2) 17 17 17 17 17 17
3 |500m length, 2 lanes (7.3m) Transport fCO2) 29 7.2 14.4 28.7 57.5 052
45mm planing & resurface Total tCOZ) 19.9 24.2 3.4 457 745 103.2
Transport as %age of total 14.57 29.75 45.86 62.80 77.18 83.53
Principal Mileage Carbon (Reconstruction)
90.00
80.00
70.00 /
S 60.00
8 s0.00 /
=
2 40.00 /.
; 30.00
20.00 //
10.00
0.00 T T T T T T
o 50 100 150 200 250 300 350

Principal Mileage
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A9 Carrbridge WS2+1 Crack and
Seat

ereusing in situ materials to
minimise resource consumption,
waste disposal and emissions

«Carbon savings via reduced

Full depth 1312 tCO,
waste and transport reconstruction/DBM50
: Crack & Seat with 1143 tCO
«20% less carbon in process DBM50 2
Compared V_Vlth full depth Crack & Seat with 1045 tCO,
reconstruction EME2




Emerging Findings AR

Carbon embodied in materials is principal
contribution to pilot scheme footprints

Pilot schemes (pavement maintenance)
range from 400 to 1200 tCO,

Major schemes will be at least an order of
magnitude greater (structures)

Recycling contributions significant
Transport distance is a key influence
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The traffic is
the main factor

<10 96?

But this is what
we can Influence



Road Life Cycle Footprint

TRANSPORT

Appraisal with Whole Life Carbon SCOTLAND

Carbon Data Reporting, Analysis & Feedback

Maintenance Operations

: Structural Operational

Carbon estimates Materials Maintenance P o

at Outline ' Material utilities,
. . Energy, aterials, ey

Specimen & g Plant & S

: : Transportation Fuel
Detailed Design d Plant Fuel Transport .

an ant Fue Consumption

SlEges Consumption Fuel

Network Energy Use

Traffic Scotland
Equipment

Works 4x Operating Maintenance

Contracts Companies
(x4 Areas) 2x DBFO

Carbon Management System



Timber Life Cycle Footprint

%
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Planting, Growing &
Harvesting

Timber Transport

Processing

v
Two key areas:

» Size of footprint associated with road
maintenance (and operation eqg lighting)

* Emissions from timber HGV transport
operations along the road



Carbon Factors ey

« Maintenance footprint influenced by
— Type/size of road pavement
— Type of maintenance (overlay, reconstruction etc)
— Frequency of maintenance

« CMS can estimate these with basic inputs
— Material type & quantity
— Transport distance of materials/waste
— Plant/fuel used on site

» Transport footprint influenced by
— HGV typel/efficiency/fuel
— HGV movements per annum









