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So why bother?

A Why recycle?

A If all we do is create risk where there was none
before.

A Are there benefits?

A If so, what are they? Can they be quantified,
measured?

A Do they matter? Can risk reduction in one
sphere compensate for risk in another?
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Life Cycle Assessment

A A tool to quantify system-wide impacts.

A What are environmental costs and benefits of
using recycled materials?

A Are there additional environmental or societal
benefits that off-set potential site-specific
risks?

A Is our regulatory approach to recycled
materials capable of handling this

@ Information? (For the US, No Is the current

Y answer)

A
=\




Opportunity for IE
A Roadways-i nt egr al part of a
Infrastructure.

A needed to move supplies and people;
A highly resource intensive.

A Roadway demand - increased in high density
regions; increased demand for the roadways A
Increased demand for resources to build and
maintain them

A Utilization of infrastructural capital i
A minimizes mining for virgin materials;
@ A minimize transport of Virgin Material (VM) fro

A rural sources;

R minimize landfillina of Industrial Bvorodiiéte




Industrial By-Product Materials

A There are a wide variety of recycled materials
that may be used in roadway construction.
Recycled asphalt pavement (RAP) is the
most widely recycled material used in the US.
Other recycled materials regularly used
iInclude:

A Blast furnace slag

A coal ashes

A reclaim concrete aggregate

A foundry slags and sands
@ A asphalt shingles

A automobile tires
0
g-p A and many others 5 ’
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Questions that can be answered:

A For a particular roadway, which material is better
environmentally, economically: e.g., recycled or
virgin?

A Will changing the recycled material content in a

particular pavement affect its environmental
performance?

A Does sending demolished portions of a road to a
processing plant or to a landfill make more
environmental and economic sense? @

A Which maintenance options will minimize
environmental and economic effects? For exampl
should full depth reclamation be performed instea
more frequent, smaller maintenance procedu




Factors that are considered:

A design of the roadway

A construction materials, material transportation
distances and modes

A technology choices e.g., onsite construction
and maintenance equipment (e.g., asphalt paver),
and oftsite processing equipment (e.g., rock

crusher) @

A life-cycle economic costs
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Equipment Data Palate

Eng Fuel
ACTIVITY Equipment Brand/Model - Productivity Fuel Type

Slipform paver 106 hp 564 tons/h 19.7 I/h

Concrete

FErIe VST GUTTE 1 70 hp 187 tons/h 20.2 I/h
machine
Paver 4 196 hp 2,400 tons/h 49.1 I/h
Asphalt .
Pavi Pneumatic roller 1 100 hp 668 tons/h 26.11/h
aving
Tandem roller 2 125 hp 285 tons/h 32.71/h

recycling, HMA production

diesel

diesel

diesel
diesel

diesel

A Equipment type utilized for each activity: Concrete & asp
paving, CIR & HIPR, FDR, rubblization, milling, concrete
demolition, excavation, placing, compaction, tire & glass
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IBP
Material
Generation

VM Material
Material Production/
extraction Processing

Scope

Transportation

Construction

|_>I Disposal
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o8 Spatially-explicit Case Study
Scenario (Pittsburgh)

N= ?’3@1!'«1 7 =§§ A Divided PA DOT PGH region
s Qﬁg

P ST |
RSO S Em P4 into 20 blocks.

N T A Identified highest road density

locations.

°" A Sourced aggregate from
virgin locations currently

location of generation.

a A Analyzed life cycle impact
from aggregates (virgin vs.
iIndustrial byproducts)

approved or IBPs from their
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PA case study on life cycle impacts:
Relevant Counties
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State Roads




Virgin and Industrial Byproduct
Source Locations

Sourced aggregate from virgin locations currently approved or IBPs

from their location of generation.

Analyzed life cycle impact from aggregates (virgin vs. industrial @
byproducts)




