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Illinois Tollway LCA Tool

Development of a complete roadway/ 

roadside LCA tool
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Tollwayôs Sustainability Goals

Ä Communicate environmental 

performance of roadway/roadside 

elements built/maintained by Tollway to 

all stakeholders

Ä Monitor achievements by establishing 

a baseline 

Ä Identify hot-spots and develop cost-

effective strategies to achieve the 

sustainability goals
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UIUCôs Goal and Approach 

Ä Develop an easy-to-use and 
representative LCA tool to meet the 
needs of Illinois Tollway

Ä UIUCôs approach to accomplish the 
goal:
Â High quality and representative data
Â Inclusiveness with roadway/roadside 

features
Â Consistent with agency procurement 

practices
Â Use stage modeling and integration 
Â Compatibility with ISO
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Use Maintenance & 
Rehabilitation

End-of-LifeInitial 
Construction

Material Production & Acquisition

System Boundaries
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Inventory Analysis

Ä Compile data to best represent the 
region and time period of interest 
(Illinois, 1999-2014)

Ä Create models of major unit processes

7

Primary 
Sources

Unit 
Processes

Secondary 
Sources



Where Excellence and Transportation Meet

Illinois Center for Transportation
University of Illinois at Urbana Champaign

Inventory Data

Ä Total 591 materials are included in the 

inventory database

Ä 114 of these are related to pavements

Ä Primary data were sought for:
Â Aggregates

Â Asphalt binder

Â Cement and ready-mix concrete

Â Emulsions

Â Asphalt and concrete plant operations

Ä Secondary data for upstream 

processes  
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Use of Pay Items

Ä Use of pay items as 
the basis unit in all 
phases except the 
use stage 

Ä This facilitates 
implementation of 
LCA using existing 
procurement 
framework

Ä Improves inventory 
data quality 
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Importance of Pay Items

Ä Almost 2,000 pay items with 603 of them are 

related to pavements 

Ä Including top pay items (95% of cost) capturing 

most impacts
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Impact Assessment

Ä Four major metrics
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Global Warming Potential (GWP)

Total Primary Energy (TPE)

Primary Energy as Fuel (PEF)

Single Score (SS)

Recycled Content (%)

Renewable Content (%)

Transportation Intensity (ton-mile)

Weighted and normalized 

TRACI impacts:

Å Ozone depletion

Å Smog

Å Acidification

Å Fossil fuel depletion

Å Eutrophication

ÅRespiratory effects

Å Non carcinogenics

Å Carcinogenics

Å Ecotoxicity

Å Global warming
Ä Other relevant metrics
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Data Quality Assessment

Time-Period
ÅData collected from 2012

ÅTime-sensitive equipment and 

electricity databases

Technology
ÅIncludes warm mix technology

ÅRecent IDOT/Tollway standards

Geography
ÅNorthern Illinois region

ÅInventory models for electricity mix, 

asphalt binder, hauling trucks

Completeness
ÅUse of pay items allows for supporting 

items (i.e., markings, signs, etc.)

Representa-

tiveness
ÅActual pay items, mixes, standards

ÅSurveys to Tollway contractors/plants
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Use Phase

Use Stage Models

Ä Developed models for rolling resistance 

and included albedo and lighting in the 

use stage  
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Albedo Lighting
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usage
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Resistance
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Roughness-Speed-Impact Model

Ä An analytical 
standalone 
model was 
needed

Ä Impacts are 
based on vehicle 
type, speed, 
roughness

Ä RSI model can 
be easily 
integrated to any 
LCA software
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Model Development Approach
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RSI Model Verification

Ä Total fuel consumption according to the RSI 

model as a function of speed is in the range
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RSI Model Verification

Ä RSI can report incremental impacts per 

change in IRI
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LCA Software

Ä MS Excel/VBA

Ä Follows life-cycle 

stages

Ä Modular design for 

consistency to allow 

for other roadway/ 

roadside elements

Ä Pay items are used 

throughout to 

facilitate agency use
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Complete LCA Tool
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