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Sustainability - Definition




Why is asphalt sustainable




Recycleability




Why Recycle RAP into HMA




RAP from Multiple Sources




SHING‘LE& THE ONLINE RESOURCE REGARDING ASPHALT SHINGLE RECYCLING

Recycling Tear - Off Asphalt Shingles:

Best Practices Guide

‘Shmgles




MoDOT News Release

Far mare information contact Kristi Jamison at 573-526-2482 or Community Relations at 573-751-2840

Over the past two years, MoDOT has allowed contractors to put used
shingles that have been removed from rooftops into their asphalt mix.
The result is a very durable, more-rut resistant asphalt at a much
lower price.

"MoDOT embraces new ideas that not only halp us become a more cost-sfficiant agency, but a more
environmentally friendly one, too," said Director Pete Rahn. "By recycling asphalt shingles, we keep them

The use of recycled shingles saves S3 to S5 per ton of asphalt. That
may not sound like much at first, but consider this: a typical
resurfacing project would use about 30,000 tons of asphalt, for a
savings of $90,000 to $150,000.

reduces tha amount that ands up in landfills.

Shingle recycling also helps MaDOT reduce the amount of petrolaum it usas in its road construction
program. By using recycled asphalt shingles, the departmeant reduces the amount of liquid asphalt in a mix
design by 20 percent to 23 parcant.

"MoDOT has incorporated a variety of waste materials on roadways,” =zaid Joe Schroer, field materials
enginear. "Howevear, wa ara on the cutting edge nationally for our efforts to reuse rocfing shingles.

MoDOT is working with other agencies and organizations nationally to refine the specifications for the use
of asphalt shingles az a hot-mix asphalt material.




Other Recycled Materials

e Glass




Energy Consumption per Tonne
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Building and Fire Research Laboratory

National Institute of

Office of Applied Economics ¥ Stondorts s Tochnegy

Home Research Areas  Publicafions Software Staff Contact

Institute of Standards and Technology) Building and Fire Research Lahoratory the tool Is based on consensus
standards and designed to be practical, flexible, and transparent. Version 4.0 of the Windows-based decision support
software, aimed at designers, huilders, and product manufacturers, includes actual environmental and economic
performance data for 230 building products.

BEES: econ. & env. impacts



Global Warming by Life-Cycle Stage
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Pavement Temperatures

vs. Albedos
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:'Locatmn- UnlverSIty Dr., Té'hpe, AZ

Tlme' 2: 30pm May ﬁ?’ 2007

Albedo = .036

Surf. Temp = 146.8, 143.3, 147.4 (°F)
- Age = 3 days |

Traffic = no traffic

@“’%q NATIONAL CENTER of EXCELLENCE

SMART INNOVATIONS FOR URBAN CLIMATE AND ENERGY

ARIZONA STATE UNIVF:F{SI]\

reflectivity & temperatures
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cooler pavements



cooler pavements



Interstate w/ PCC Highway w/ PCC
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cooler pavements



> baveheht thickness
» material capacities

» surface vs. air temperature s

» pavement air voids (OGFC) cooler

» UHI does NOT cause Global Warming




LEED Rating Systems
LEED Certification
Register Your Project
LEED-Online
Education

LEED AP Directory
LEED Project Lists
TSAC

L5C

CIR

Help

LEED

U.S. GREEN BUILDING COUNCIL

Products and Services | Search | FAQ | Contact | Your Account | Sign In

ABOUT USGBC MEMBERSHIP LEED

Home > LEED

Leadership in Energy and Environmental
Design
What is LEED®?

The Leadership in Energy and Environmental Design (LEED) Green Building Rating
System™ is the nationally accepted benchmark for the design, construction, and
operation of high performance green buildings. LEED gives building owners and
operators the tools they need to have an immediate and measurable impact on their
buildings’ performance. LEED promotes a whole-building approach to sustainability
by recognizing performance in five key areas of human and environmental health:
sustainable site development, water savings, energy efficiency, materials selection,
and indoor environmental quality.

LEED provides a roadmap for measuring and documenting success for every building
type and phase of a buildine life = Specific LEED programs include:

o New Commercial Construction and Major Renovation projects

e Existing Building Operations and Maintenance

¢ Core and Shell Development projects

e Homes
o Neighborhood Development
o Guidelines for Mult

iple Buildings and On-Campus Building Projects

e LEED for Schools
e LEED for Retail

EDUCATION LEED AP

RESOURCES CHAPTE

Help Us Enhance the USGBC Web &
We want to hear from you: Complete a k
survey to tell us how we can make your
online experience better. Click here...

Want Your School to Go Green?
Take our gquick poll and let us
know! Click here...

Join the Member Forum

Connect with your fellow green builders
new online discussion forum for USGEC
members. Click here...

Get Involved Locally

Join your USGBC chapter for the best loc
news, education, resources, and
networking. Click here...

Why Join USGBC?

USGBC offers tools, resources, educatiol
and connections you can't get anywhere
Join the community of leaders that is
transforming the building

industry. Click here...

USGBC Chapter Awards 2007



LEED: Leadership in Energy and Environmental Design

e Developed by USGBC

* National benchmark for design, construction, and operation of

“green” buildings
e 5 key areas:
— Sustainable site development
— Water savings
— Energy efficiency
— Materials selection
— Indoor environmental quality

e Earning LEED certification

Retail Certification Levels
Certified: 26-32 points

Silver: 33-38 points

Gold: 39-51 points

Platinum: 52-70 points

— Must meet certain criteria = credits / certification process

— Levels based on total credits

e How asphalt pavements contribute to LEED credits

LEED process



LEED for new construction Distribution
buildings by geography 100-199

20-49
i 9




LEED Credits

Rating Category Credit Description Pavement Type

SS Credit 6.1 SW Design: Quantity Porous Asphalt
Control
SS Credit 6.2 SW Design: Quality Control  Porous Asphalt 1
SS Credit 7.X Heat Island Effect: Non- Reflective Surf. 1-3
Roof OG Asphalt
Porous Asphalt
MR Credit 2.X Const. Waste Mgt. RAP 1-2
Divert from disposal
ID Credit 1.X Exceptional Performance or WMA 1-4

areas not addressed High RAP

e —




Long Life




Perpetual Pavement

40-75 mm SMA, OGFC or Superpave
/|\ 100 mm Zone
to Of High :
= 150 MM =6 mpression High Modulus
Rut Resistant Material

(Varies As Needed)

Flexible Fatigue Resistant
Material 75 - 100 mm

Max Tensile Strain I
G

Pavement Foundation




Rehabilitation

Possible Distresses

> Top-Down Fatigue Solutions
> Thermal Cracking > Mill & Fill
> Raveling > Thin Overlay

High Quality SMA, OGFC or Superpave

50 -100 mm

20+Years
Later

Structure Remains Intact




Warm Mix




S

ENVIRONMENTAL CONSULTANTS




What are Porous Pavements?

Open-Graded HMA ~ 2 %2”" 4
15" Agg. (#57) ~ 1 — 2" Thick =

Clean Uniformly Graded 2" -3"
Crushed Agg. (#2) — 40% Voids <

Non-Woven Geotextile —

Uncompacted Subgrade >







Port of Portland
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Water Quality
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Water Quality

Total Suspended Total Total Zinc | Total Petroleum Hydrocarbons
Solids Phosphorus % Removal in the Diesel Range
% Removal) % Removal) % Removal)

99 38 - 99

Stormwater
‘Treatment System

Bioretention Systems
Bio 1 with 487 BSM UNH Stormwater Center
Bio 11 with 30" BSM UNH Stormwater Center
{eEr fact sheet: = 7081 na na " W A
Bioretention with 12 BSH Winogradeff, 2001 NA Nt T &7 [0 A nA
Biaretention with 24” BsM winagradoff, 2001 N 73 L 98 N N A
Biorstantion with 36" BsM winogradoff, 2001 A 81 22 99 N A HA
FrmaL tiands (SOMADS,  uww Stommater Center 2 55 B s E s s
claytor & schueler, 1995 A
Wwiner, R., 2000 82 64 &1 55 A NA NA
Porous Pavement N Stormvwater Genter B ] [ %6 % & 70
HAPA, undated 8995 8571 L fi2-99 L N& WA
University of New Hampshire Stormwater Center USEPA Fact Shest: Porous o - - - - . -
Pavement
) 2007 Annual Report e 12000 > m m - m my m
Surface Sand Filter UNH Stormwater Center 51 1 L ” 98 59 204
;ii:; Fact Shest: Sand 7 1 W W N NA A
Claytor & schueler, 1996 8 50 e 7 n [ [
Bel, ., et al, 1905 8170 N4 HA =82 L N4 HA
winer, R, 2000 A

Tree pax Filter UNH Stormwater Center
Manufactured Systems

ABS eater quaity it &
el UNH Stormwater Center

A Fac shest: Inflrcion
Trenchs

& UNH Stormwater Camtar

— UsEPA vt “-___“_“
Hydrodynamic Separators N Stomwater centar
Low s from Banner.
o Lo alury—gased
testing from vendor
Claytor & schuelsr, 1996 a0-uz 0w = 5500 e e )

Winer, R, 2000

UNH STormiwater canter

USEPA Fact Shest: Wet
Detention Fands

USEPA Fact shest: Wet
tentian Ponds

Winer, R, 2000

UNH Stormmwater Center
UNH Stormwater Center
USEPA Fact Shest:

* Disparitias betwesn inthe ived from . o

[ clayter & schueter, 1956

@ -—_Ip" UNIVERSITY
i = af NEW HAmPs




Detention vs. Infiltration

- - - Post-Dev. Inflow

— Infiltration Bed Discharge
- - - Pre-Development Runoff
— Detention Basin Discharge

Flow (cfs)
N

1600

2000

2400



Walden Pond 1977

1997 Report: “Twenty years later, a long time for one paving
job on that busy parking lot, it still looks good and works well.”
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hicago, IL




What else are we or could we be doing







Innovation

Cold + Acguifer Ly
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HMA Energy &
Recycling
Symposium

Recycling

SYMPOSIUM |

December 3&4, 2008
Atlantic City, NJ




