Sustai_l_iabiliw and Pavement
Preservation :

Ean g

......

000000 [~ 8

COHSTALCTION CC.

Francois CHAIGNON
COLAS Inc.
VP Quality Assurance & Technical Support




The Agenda

< Quick presentation of COLAS SA
@ R&Din COLAS

» Ecologiciel

2 In place recycling & treatment

2 How to implement innovations or new techniques

@ Conclusions
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COLAS (COLd ASphalt) in 2008

9 |D Card
@ Turn Over 12.8 Billion Euros / 19 Billion $

@ 74 000 personnel in 40 countries
@ 8000 in North America
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@ Aggregates 118 Mt
e HMA 52 Mt
@ Emulsion 1.5 Mt




Breakdown of Group activity

in millions of €
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1 ,400 profit centers in 40+ countries
110,000 projects around the world
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Scientific & Technical Campus
South West of Paris
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Research and Development

2 Applied research network:

1,000 engineers, research specialists
and technicians worldwide

+ 250 in North America

(64060

1 Campus for Science and Techniques,
certified ISO 9001 and ISO 14000




Some examples of products
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European Approach

» More and More Performance based compared to the
USA

2 Innovations are part of the business

@ Some owners promote it

9 Patents, trademarks,...
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Environment is part of our business

2 Thin and ultra thin overlay
» No more tar use even for fuel resistant properties
» Noise abatements systems

2 Quarries
2 HMA plants

< Emulsion plants
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@ Recycling




What about recycling?

2 Cold in place recycling

v RAP

2 Recycling centers (PCC, ballast, ...)
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Positive actions

< What do we do?

@ Step by step

@ Contractor versus market

@ Recycling (no paper tools, RAP, PCC,...)
@ Ambassadors in every company in North America (00060

@ Cars policy
@ Tracking of energy (fuel, gas, natural gas,...)

@ Training to save energy (moisture in ACP plant)




How to evaluate the effect of recycling?

52003
2 Paper on the environmental road for the future

@ Comparisons between techniques

9 PIACR Durban




Energy Consumption for the Manufacturing

and placement of Main Road Technologies
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GHG Emissions during Manufacture and
Placement of Main Road Technologies
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How to evaluate the effect of recycling? @

22006
9 Internal software ECOLOGICIEL

@ Eco alternatives
@ Optimization of RAP
e CO, eq




Energy Consumption in MJ per m2
For the construction of the Pavement

for 100,00C
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GHG Emission in C0,,, per m2
For the construction of the Pavement

kG of CO2 / m2 of pavement -
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Energy Efficiency and Innovative

Construction Practices

2 What do we do?

@ Step by step

@ Analyze road structures
@ Paper done in 2003 PIACR in Durban

@ The environmental road of the future ;
(66060
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@ Recycling in place is the best technique

@ Ecologiciel
@ Calculation per m2 of two criteria

@ CO2 and Energy consumption




Per ton of HMA applied

GHGenission per pavenrent structure inecpivaert GG, (kgn)
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Per ton of HMA applied

GHG emission per pavement structure in equivalent CO, [kg/my)
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Another example

Comparison of Greenhouse Gas Emissions
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First approaches

@ Eco alternatives
@ Alternatives represent 5-8% of the tenders
@ Using a design software and properties of components
@ To show the gain in GHG per sy on a job

2 The owner must be involved

2 How to implement innovations or new techniques




How to implement innovations or new

techniques?

2 In Europe

@ Create the needs

@ Contest tenders

@ Performance based tender
@ Technical response to issues
@ Charter for innovations with funding

2 In Canada (00040

@ Value engineering (after the tender)
@ Specific demands to answer issues
@ 5-7 years warrantee projects (design included) per m2
@ Promote actively a technique (environmentally friendly)




How to implement innovations or new

techniques?

2 In Europe and elsewhere
@ Industry promote also R&D labs,....

@ Long term commitment in a new technique
@ High investment (CIR, FDR, ...)
@ Difficult to invest for one job

@ Training to various PP techniques
(00060
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@ Performance based contracts
@ Technical monitoring
@ Training

@ Training




Initiatives

+ Washington State

2 New York State

o LEED for Building

(60060
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@ Green Highway

> PPP




GREEN ROADS

TR kil
S

tation future

more sustainable roads for a better transpor

(90040

Green Roads is a rating system designed to distinguish high-performance
sustainable new cr redesigned/rehabilitated roads.

It awards credits for approved sustainable choices/practices and can he
used to certify projects hased on point value.




GREEN ROADS

Green Roads Categories

Category Goal Credits
. ] Reduca impacts due to alignment of
Sustainable Design the road. 10
Material & Resources Réduca_ Impacts Fro_m material 11
extraction, processing and transport.
Stormwater Reduce impacts of polluted g ;
Management stormwater and treatment devices. (00080
Energy & Environmental Improve human and wildlife health. 12
Control
Construction Activities RE':.I Hes1m pacts from construction 9
activibies.
Innovation Encourage innovation in design. 4

Total 54




GREEN ROADS

GREEN ROADS CATEGORY

Materials & Resources (MR)

Cescription Credits
Construction Waste Managameant

Reuse of Favement
Recycled Content
Pavement Life Cycle Analysis

[ .Y T N N R T

Regicnally Provided Material
Total Credits Available 11
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GREEN ROADS

Example MR Credit

Recycled Content 4 Credits

One credit: Use racycled contznt to a minimurn of 20% in the
HMAMCC and 40% aofthe ictal malerial in the structure if base course
is included in the project.

Two credits: Use recyded content to a minimum of 30% In the
HMA/PCC and 50% of the {ctal maierial in the structure if base course (G060
is included in the project. b

Three credits: Use recycled content to a minimum of 40% in the
HMAMFPCC and 60% of the 1ctal malerial in the structure if base course
Is incllicled in the project.

Four credits: Use recycled content 1o a minimum of 50% in the
HMA/FPCC and 70% ofthe 1ctal malerial in the structure if base course
is included in the project.

_) 13




GREEN ROADS

Certification Levels

Green Road Green Road Green Road Green Road
certified certified certified certified
SILVER EVERGREEN

19-25 credits 26-31 credits 32-37 credits 36+ credits

]




Green LITES Labelling — NYSDOT

9/25/08

NYS

New York State Department of Transportation

Green LITES Project Design Certification
Program

Recognizing Outstanding Leadership In
Transportation and Environmental
Sustainability

September 2008
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Certification Program for NYSDOT Designs
Meeting Criteria for Sustainable Transportation ——

Infrastructure using Environmentally Friendly
Practices




Industry Response - HMA

- -
Ry
T AT

ENERGY & RECYCLING WATER QUALITY CLEAN AIR & CODL CITIES

Warm Mix Asphalt

Sl Quiet Pavement

From tha pood scticn cf the
pAUNg Ms e

sy Perpetual Pavement

ks Porous Pavement




LERP T B
comfAcadon:

linnte remcan
and Eventz

Advncaty
Prerishior

Funam,|
and Engisenng

13parahnns. Seiety
and Emy remmenit

Irmin Labl
Edecriin

Mrarly Wiane
Gk Boimen

“ha Sammens

CiCK 4z tsearzq Ceaber

“un raHmns Semarra

Wi alrnes

Mcmacrabia
Jenefits

Mard
O T

S
B

Sraseroote
FLSTEE L

wusiry Links

{ptnrs Yo
Mimaer Mreflle

PASLHOVIE & S ITE

Click Hare fcr Concrete Feeras Favorad by Nother Maturs

Pervleus Cenerats

ok P

e
i || rrmmen | i ey

Cwlrcareita Fropemles of JONCRete

Crneem: e hae etk e coarae e oo e e b oot Bondie 30 b ek
Lzlr g eororeke 3z @ corsinaet oromaeer al aduall e 22 profed surrall g ressl CEs
70 FMards arigde 2eEhts W0 Lo SLITErs, -rar 2N BrlerglE Sar Jpnk oensets
Fas alalle ™

oneEs Iz evror Taraly Menc y nasales oiwavE The g edlents o concrsls
R CH T T | AN T B A I B0 0 TR 1 I T 1 T o TR 1S [ I 1| I 1T
edaron lFar oerconzradiar valerlals L aries, TUE INITAN JCUMCE X rEe
mEtAr als can e ARy w amacd o e traam aral esiranh: ot ecr T ara: asa D
U= izn ve eslvred o lhe aluzl =l

sz zneatyIrsrimats al, correbe 5 2n deal med am 1o el ng wasts oo irdusti:
B e ls G Gile 6i Pio e el g o A e e nsesb e shs ek e reaee
concens, Dlastturisce =180, exvced polystoene and*y asqare £ 700 3 miskeds s 1hat
SR WS T eOp S AaE Lar ek ar e cohacee ik apacal Vo
Eoducts auchoas sooan lires anc dir Just ars L zed T2 iel e manuracdure o e
aar Feeale manerale ke sl ear ae rabnr 22 2ggracale boo e ass o reks v T aras

Aoonrersierme o poe eyl ey gy i ooy Fenecrew oo a
Farsparte sonEulion. corsrete =micdesl iz energy eeds ard Cenatols ke
[ T O T I et S T I TS BT P TR O | (TS-BS0  L FRU: BT | SR | FR TR R I

b zally 21237 5% cor acnE of cencrete, Since Fe migseda s Tor cororete are =2

raa il 2vailab s, oo sEns e rls 20 R ArE-mIEE T oA e LA Bs mEdE T e nal
re=aucLes A d precese s nes o absie Local =hoop womie v z=2e el e gir=renls
t=Fardl g and m2Eacrabc .

Fowecrnin

Btz g

CodnC repe
Fark nd org

Banuinar
Powacrmenlong

Coomc regs
Uudines.org

FlnwubsaFi g
CrzcnbosdTons osre

SallC o sHzlng
Cuorsrolowsn g

& rii=el

™1

=i L




Industry Response — AEMA

» Emulsion techniques

@ may be handled safely

@ no odors, fumes, smoke or dust

@ preserve the environment
@ protects air quality
@ recyclable

@ |ow cost techniques
@ quick application time

@ low energy consumption




Industry Response — /554

2 ISSA Outlook

@ “Environmentalists,
taxpayers and legislators
will be pleased to know
that ISSA member
contractors are
responsible for making
their roads last longer,
keeping them safer, and
requiring the use of fewer
raw materials”.

International Slurry

‘;p'._ :-vr,,‘;*
+®: Surfacing Association
oAt
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Industry Response - ARRA

o ARRA techniques  Environmental Benefits
* Per 2-lane km, CIR/CIREAM emits approximately 50%

@ most environmental friend|y less GHG, consumes 62% less aggregates, and costs

: - 1 40-50% | r | |
flexible pavement rehabiliatiorll ~4050% ess when compared . conentiona il an
teChmque' * Since the implementation of CIR/CIREAM contracts,

T MTO has reduced GHG emissions by:
@ reuse existing non-renewable * 54,0001 of CO,
material * 440t of NO,
: AN * 9,400 t of SO,
° heatl,ng Of materlal IS nOt And saved 740,000 tonnes of aggregates
required m—i

@ haulage of material on or off
site is not required, i.e. less
disturbance to traffic




“long-term strateqy that

enhances pavement i 1l
performance by using an

integrated cost-effective set P

of practices that extend e |

pavement life, improve safety I ——

and meet motorist
expectations”

The nght treatment, to the nght road at the nght time




Conclusions

2 Environment should be more than permits

@ Included in the pre tender or engineering approach
@ Consultants?

» Numerous initiatives in the USA
@ In place recycling should be more used!
@ Promotion of innovations / training (DOT and Industry) (00060
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@ |ndustry needs long term commitment

@ Quality must be there
@ Needs for the road networks
@ Budget




Conclusions

2 Vegetal binders at 250F FDR in the UK
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Conclusions
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