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ASPHALT:

the environmentally sustainable pavement

1 Brief overview / background

1 UHI and reflective asphalt pavements

1 Asphalt and LEED credits

1 Stormwater runoff from pavement and RAP
1 Env. Impacts and Carbon Footprints
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URBAN HEAT ISLAND

Little vegetation or evaporation causes cities
to remain warmer than the surrounding countrysicle
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pavement type. & temiperatures

Pavement Temperatures
vs. Albedos
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Cooler Pavements —Cooler Air

Los Angeles: Simulate change of all pavement
albedos (in <20 years of normal maintenance)

+ Impur:
Albedo change = 0.25
Pavement area= 1,250 km*
Uiban area = 10,000 km?

MNormal LA weather

+ Resuler
—Decrease in air temperature = 0.6°C (1°F)

Highway w/ PCC
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cooler pavements-. cooler pavements
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URBAN HEAT ISLAND
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Little vegetation or evaporation causes cities

asphalt-based to remain warmer than the surrounding countryside

OGFC over

Below grade
w/ sound walls

‘a heat “bubble” 22
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What happens after solar radiation strikes a pvmt surface

— Dark pavements absorb / re-radiate as heat (night)

— Light pavements reflect as UV radiation (day)
1Heats up near-surface air / Heats up buildings
1Provides catalyst for increasing ground-level ozone
1Increases potential personal UV radiation exposure

Pavement thickness and material capacities

— Thicker pavements retain more heat (Phoenix)

Surface Chip Seals and Coatings:
using reflective / light-colored chip / paints

e

— (near) surface temperature vs air temperature
Pvmt design has “net zero” balance on UHI temperatures

Concrete pvmt is NOT necessarily cooler than asphalt

Porous (OGFC) asphalt pavements are COOLer
UHI does NOT cause Global Warming .. . Sci. Am.

‘reflective pavemen
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“Gritting”:
reflective chips
and aggregate

Synthetic and Colored Binders:
using reflective aggregates ny =
Y

reflective pavemeni

1 20,000 sq. ft. parking lot
1 Conventional HMA @ ~ $1.35 sq ft.
— $400/ton binder, 3" thick, $75/ton HMA, ~ 400 tons HMA total

PCConcrete pvmt @ ~ $5.75 sq ft.

— standard depth of ~ 6-8"w/ wire mesh etc; range $4 - $8

Colored HMA pvmt @ ~ $2.50 sq ft.

— $2,000/ton binder, 3", = ~ $140/ton HMA; material costs / placed

— more labor involved re cleaning plant equip etc

Densiphalt (cement grout over OGFC) @ ~ $4 sq ft

— includes placement of 2" OGFC only + std labor;

— range $3.50 - $5; process needs an existing (HMA) pvmt base
1 Other technologies . ..
1 specialized binders are expensive but . . .
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Shot-Blasting:
abrading surface binder

Synthetic / Colored Binders:

using reflective / colored aggregates

reflective pavemel

$2,000 / ton binder only doubles the sq. ft price

Triple current HMA price is still competitive

Densiphalt is current “alternative” to PCC for
LEED credit — customers are purchasing

1 Small volumes, specialized market, but GROWING
1 Other technologies are much less $$
1 HOW and WHY does this fit into LEED ???

1 specialized binders are expensive but
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Using Asphalt Pavement to Reduce UHI

Albedo doesn’t appear to be the entire story

The role of thickness, density, and porosity are being
evaluated to understand pavement’s heat sink capacity
Other “BMPs” have been identified to help mitigate
pavement surface temperature (trees, topography)
OGFC / porous pavements have been shown to be

highly effective in reducing pavement surface temps

. 1 HOW and WHY does this fit into LEED ???
Reflective HMA pavements can be produced $$

But...IMHO. ..

Pavement design has “net zero” balance on UHI temps
USGBC needs to understand this . . . 1 specnahzed binders are expensive but .
_ B e, —~=-=—'_:=gr

cooler pavements. = “cooler, pavements.

. S GREEN BUII.IJING [;UUN[:"_ LEED: Leadership in Energy and Environmental Design
Developed by USGBC
National benchmark for design, construction, and
operation of “green” buildings
5 key areas:
- USCMELERICHLSVEJJulEhil R otail Certification Levels
— Water savings Certified: 26-32 points
— Energy efficiency Silver: 33-38 points

— Materials selection Gold: 39-51 points
— Indoor environmental quality Platinum: 52-70 points
Earning LEED certification

— Must meet certain criteria = credits / certification process
— Levels based on total credits
® How asphalt pavements contribute to LEED credits

Retail Certification Levels

Sustainable Sites 16 Possible Points

Certified: 26-32 points Prereq 1  Construction Activity Pollution Prevention Required

'!d"l“ R"l.tln" S} stem Silver: 33-38 pn'inl_s Credit 1 Site Selection ] ) 1

LEED for Retail - New onstruction and Gold: 39-51 pomls Credit 2 Development Density & Community Connectiviey 1
<= ‘ Credit & Brownfield Redevelopment 1
Major Renovations Platinmm: 53-70 poinfs Credit4  Alternative Transportation 4

A Public Transportation Access (1 poins)
B Bicycle Storage & Commuring (1 Point)
& Fuel Efficsent Viehacles (1 Pouu)

Category Possible Points
Sustainable Sites: 16
Water Efficiency: 5

Credit 4 1

Materials & Resources: Credins 2 5 credits

Energy & Atmosphere: coeilo1 Thent totand Errecs

Indoor Environ. Quallty credy 2 Heat Island Effect. Nou-Roof
Credit TN Heat Island Effect. Nen Roof

Innovation & DeS|gn

—_——— e P

'LEED process.
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Materials & Resources

Credit 1.1 Building Reuse, Mantnn 75% of Existng Walls, Floors & Roof

Credit 1.2 Building Reuse. Mantun 95% of Exisung Walls, Floors & Roof

Credi 1.2 _BMfilding Reuse. Maiwg 0% of Interior Nea-Stnacnural Elements
Construction Wasre Mathgement, Dyvest 5
Construction Waste Manag
Materials Reuse, 5%
Materials Reuse 10%

4 from Disposal
enl, Divert 75% from Disposal
Reuse up to 10%
Recycled up to 20%
qredir 4.1 Recyeled Content, 10% (post-consfaer + 1/2 pre-consumer)
Recveled Content,
Regional Materials, 10 Exr:
Regionally

Creda 5.2 NRegional Materials, 25

‘s (post-conglines + 112 pre-comsumes ) *S
N\
Processed & k[:nr_r‘wn:wke
9

xiracted. Processed & Mambacnuged

Regioiath
Credits  Rapidly Renewable Materials
fied Wood

Asphalt pavement is positioned nicely

1 Recycled (re-used) and recyclable
1Innovation credit every 5% more than 10% / 20%

reused / recycled — petition USGBC LEED
1 | ocal materials

1 Stormwater management
1 UHI: need to work through the “process”
1 Comfort issue under limited circumstances

1 Overall environmental impact might be less,
e.g., UV radiation

1 Porous pvmts / OGFC might mitigate — petition
1 By Show of Hands . . . Lost jobs to reflectivity?

13 Possible Points

Prereq 1 Storage & Collection of Recyelables Requed

1
1

Highly Reflectivr
Roof 0.60 -0.70 d Nint

orrugated Roof 0,15
0.10 - 0.15

Grass -
0.25 - 0,30 -

Session |I-November 13, 2007

Retail Certification Levels
Certified: 26-32 points
iding Rating System Silver: 33-38 pl?lnl.s
“onstruction and Gold: 39-51 points

Category
Sustainable Sites: 16

Water Efficiency: 5
Materials & Resources: 13
Energy & Atmosphere:

Indoor Environ. Quality:
Innovation & Design:

1 Asphalt: the environmentally sustainable pavement
1 Asphalt pvmts accept recycled goods / are recycled
n Porous pavements manage stormwater

1 Asphalt Pavements require less energy to construct
(carbon footprint & construction speed)

1 Warm Mix lowers energy consumption & emissions

1 RAP can offset HMA GHG emissions
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Common Recycled Materials in

< Asphalt Pavements

1 Shingles
1 Crumb / Tire Rubber
1 Glass

1 Slag
1 Foundry sand

1 All are in different stages of utilization /
evaluation

Dumas Stockples & USES OF SCRAPPZD TIRES
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Reclaimed Asphalt Pavement “RAP”
1 Removed and/or reprocessed pavement
materials containing asphalt and aggregates
1 Over 80 percent of the asphalt pavement,
removed each year for widening and
resurfacing, is re-used

1 Represents close to 100 million tons / year

1 RAP is the Nation’s No. 1 recycled material in

T ——

‘reclaimed asphalt pavemer
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‘stormwater managemient.
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% LET'S BUILD A PLACE...

WHAT IS A GREEN STREET,
Tha stroots o ITTIERE Community arn part of an.

Integrated wate infltration wystam that cagtures,
absorba and filters stormwater instand of sending it

dowmstream in pipes. If the first ona inch of ey rinfs
i captured and abmorted, 9% of raswater is prevented

froen entering siorrermater pipes

CONTACT
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WHAT IS A GREEN STREET?

s
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Discussion Area Case Studies

Green Roads, 5 a rating system that ‘Green Roads pravides (1) a quantitative means

distingulshes high-performance sustainable new, o assess the sustainabiity and envicrmmental

reconstructed or rehabilitated roads. It awards stewardship of roads, and (2) a teol for decision-

credits for approved sustainable or makers that allows them to make Informed design
friendty andcan || and Becisions regarding sustainability

e used 1o cenify projects based on total paint and envirmmental stewardship of 8 road
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Human Health Cancer by Sorted Flows*

9 CBHE und
[ Top Flow a1 o
E
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I Top Flow =4 £
I Top Flow #5 S
[l A2 Other Fiows 0.00
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100% OPC 0% FiyAsh | Asph/Trad Lafarge |
Cancar—{a) Dioxins (inspacifie 2,087.00 1,880.52 041 040

Overall Performance

Score

00 Poriang Cement Agpra Tracn Mgt
2% Fiy Ash Cement Latarge Apena |

Altematives

Mote: Lower values are batier

1 Production of HMA pavement requires ~ 20% less
ENERGY than vs construction of PCC pavement

— but difficult to quantify

1 UHI may be “real” but is only local; NOT a
contributor to Global Warming — Scientific American

1 Avg. automobile emits ~ 6 tons CO2 annually

1 Avg. HMA plant emits ~ 2,500 tons CO2 = ~ 0.0023 Tg
1 Cement industry emits ~ 45 Tg CO2

1 HMA pavement unit @ ~ 30% vs. PCConcrete (BEES)
1 Very few existing published info. but general support

‘carbon footorint: USSBuirces
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Global Warming by Life-Cycle Stage
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Figure ES-5: 2005 Sources of CO,

carbon footorint: USSBlirces
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Figure ES-6: 2005 CO, Emissions from Fossil Fuel Combustion by Sector and Fuel Type

The entire annual CO2 / greenhouse gas emissions /
carbon footprint from a typical hot-mix plant (~ 2,500 tons)
could be totally offset by using 20 - 25% RAP in pavement
mix designs -- accomplished by minimizing acquisition of
energy intensive (natural) raw materials such as aggregate
and petroleum asphalt.

30,000 Tons of RAFP

FO - 8,000
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