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Greening the BlacktopGreening the Blacktop

ASPHALTASPHALT::
thethe environmentally sustainable pavementenvironmentally sustainable pavement

environmental sustainabilityenvironmental sustainability

ASPHALTASPHALT::
thethe environmentally sustainable pavementenvironmentally sustainable pavement

Brief overview / background
UHI and reflective asphalt pavements
Asphalt and LEED credits
Stormwater runoff from pavement and RAP
Env. Impacts and Carbon Footprints

environmental sustainabilityenvironmental sustainability

. . . what is it ?. . . what is it ?

www.pavegreen.comwww.pavegreen.com

www.pavegreen.comwww.pavegreen.com cooler pavementscooler pavements
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cooler pavementscooler pavements

It’s
 NOT a black and white

white
issue

Urban Heat IslandsUrban Heat Islands

Urban Heat IslandsUrban Heat Islands pavement type & temperaturespavement type & temperatures

reflectivity & temperaturesreflectivity & temperatures myth or reality ?myth or reality ?



2007 SEAUPG CONFERENCE – SAN ANTONIO, TEXAS

Session II-November 13, 2007 3

reflectivity & temperaturesreflectivity & temperatures reflectivity & temperaturesreflectivity & temperatures

huh ??

reflectivity & temperaturesreflectivity & temperatures cooler pavementscooler pavements

cooler pavementscooler pavements

Interstate w/ PCC Highway w/ PCC

mountain range

cooler pavementscooler pavements
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Below grade 
w/ sound walls

¾ inch 
asphalt-based 
OGFC over 
PCC pavement

Above grade 
w/ landscape

Below grade 
w/ sound walls

Airport: 23-inch PCC

Interstate w/ PCC Highway w/ PCC

mountain range

cooler pavementscooler pavements a heat a heat ““bubblebubble”” ????

not quite . . .not quite . . . not quite . . .not quite . . .

What happens after solar radiation strikes a pvmt surface
– Dark pavements absorb / re-radiate as heat (night)
– Light pavements reflect as UV radiation (day)

Heats up near-surface air / Heats up buildings
Provides catalyst for increasing ground-level ozone
Increases potential personal UV radiation exposure 

Pavement thickness and material capacities
– Thicker pavements retain more heat (Phoenix)
– (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.
specialized binders are expensive but . . .

think about it . . .think about it . . . reflective pavementsreflective pavements

Surface Chip Seals and Coatings:Surface Chip Seals and Coatings:
using reflective / lightusing reflective / light--colored chip / paintscolored chip / paints
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reflective pavementsreflective pavements

““GrittingGritting””::
reflective chipsreflective chips
and aggregateand aggregate

reflective pavementsreflective pavements

ShotShot--Blasting:Blasting:
abrading surface binderabrading surface binder

reflective pavementsreflective pavements

Synthetic and Colored Binders:Synthetic and Colored Binders:
using reflective aggregatesusing reflective aggregates

reflective pavementsreflective pavements

Synthetic / Colored Binders:Synthetic / Colored Binders:
using reflective / colored aggregatesusing reflective / colored aggregates

specialized binders are expensive but . . .

sq. ft. cost basissq. ft. cost basis

20,000 sq. ft. parking lot
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

Other technologies . . .

specialized binders are expensive but . . .

sq. ft. cost basissq. ft. cost basis

$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
Small volumes, specialized market, but GROWING
Other technologies are much less $$
HOW and WHY does this fit into LEED ???
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Using Asphalt Pavement to Reduce UHIUsing Asphalt Pavement to Reduce UHI
Albedo doesn’t appear to be the entire story
The role of thickness, density, and porosity are being 
evaluated to understand pavement’s heat sink capacity
Other “BMPs” have been identified to help mitigate 
pavement surface temperature (trees, topography)
OGFC / porous pavements have been shown to be 
highly effective in reducing pavement surface temps
Reflective HMA pavements can be produced $$
But . . . IMHO . . .
Pavement design has “net zero” balance on UHI temps
USGBC needs to understand this . . .

cooler pavementscooler pavements

specialized binders are expensive but . . .

cooler pavementscooler pavements

HOW and WHY does this fit into LEED ???

LEEDLEED LEED processLEED process

Developed by USGBC
National benchmark for design, construction, and 
operation of “green” buildings
5 key areas:
– Sustainable site development
– Water savings
– Energy efficiency
– Materials selection
– Indoor environmental quality

Earning LEED certification
– Must meet certain criteria credits / certification process
– Levels based on total credits

How asphalt pavements contribute to LEED credits

LEED: Leadership in Energy and Environmental DesignLEED: Leadership in Energy and Environmental Design

Category Possible Points
Sustainable Sites: 16
Water Efficiency: 5
Materials & Resources: 13
Energy & Atmosphere:      17
Indoor Environ. Quality:    14
Innovation & Design:         5

LEED process LEED process LEED credit for asphalt LEED credit for asphalt 

5 credits
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Reuse up to 10%
Recycled up to 20%

LEED credit for asphalt LEED credit for asphalt 

8 credits

Category Possible Points
Sustainable Sites: 16
Water Efficiency: 5
Materials & Resources: 13
Energy & Atmosphere:      17
Indoor Environ. Quality:    14
Innovation & Design:         5

LEED process LEED process 
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Reuse up to
 10%

Recycled up to
 20%

13

LEED: sustainable pavementLEED: sustainable pavement

Recycled (re-used) and recyclable
Innovation credit every 5% more than 10% / 20% 
reused / recycled – petition USGBC LEED

Local materials
Stormwater management
UHI: need to work through the “process”

Comfort issue under limited circumstances
Overall environmental impact might be less, 
e.g., UV radiation
Porous pvmts / OGFC might mitigate – petition

By Show of Hands . . . Lost jobs to reflectivity?

Asphalt pavement is positioned nicelyAsphalt pavement is positioned nicely

UHI: think about it . . .UHI: think about it . . .

huh ??

UHI: think about it . . .UHI: think about it . . . greening the blacktop . . . .greening the blacktop . . . .

Asphalt: the environmentally sustainable pavement 

Asphalt pvmts accept recycled goods / are recycled

Porous pavements manage stormwater

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

Warm Mix lowers energy consumption & emissions

RAP can offset HMA GHG emissions 
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recycled pavement recycled pavement 

Common Recycled Materials in Common Recycled Materials in 
Asphalt PavementsAsphalt Pavements

Shingles
Crumb / Tire Rubber
Glass
Slag
Foundry sand
All are in different stages of utilization / 
evaluation

recycled pavement recycled pavement 

asphalt shinglesasphalt shingles scrap tiresscrap tires

reclaimed asphalt pavement reclaimed asphalt pavement ““RAPRAP””

Reclaimed Asphalt Pavement Reclaimed Asphalt Pavement ““RAPRAP””
Removed and/or reprocessed pavement 
materials containing asphalt and aggregates
Over 80 percent of the asphalt pavement, 
removed each year for widening and 
resurfacing, is re-used
Represents close to 100 million tons / year
RAP is the Nation’s No. 1 recycled material in 
both total amount and percentage recycled

recycled pavement recycled pavement 
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recycled pavement recycled pavement RAP: sustainable & carbon neutralRAP: sustainable & carbon neutral

urban development urban development stormwater management stormwater management 

Standard Pavement Porous Pavement

Univ. NC: addUniv. NC: add’’l parking lot constructed ca. 2002l parking lot constructed ca. 2002

stormwater management stormwater management porous streets !!porous streets !!

Taxes on impervious residential surfaces –

Iowa . . .
 and more states to come
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porous streets !!porous streets !! LEED: green metricsLEED: green metrics

other green metric programsother green metric programs other green metric programsother green metric programs

BEES: econ. & BEES: econ. & envenv. impacts. impacts BEESBEES
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BEESBEES BEESBEES

proof of global warmingproof of global warming BEESBEES

carbon footprint: US sourcescarbon footprint: US sources

Production of HMA pavement requires ~ 20% less 
ENERGY than vs construction of PCC pavement
– but difficult to quantify

UHI may be “real” but is only local; NOT a 
contributor to Global Warming – Scientific American
Avg. automobile emits ~ 6 tons CO2 annually
Avg. HMA plant emits ~ 2,500 tons CO2 = ~ 0.0023 Tg
Cement industry emits ~ 45 Tg CO2
HMA pavement unit @ ~ 30% vs. PCConcrete (BEES)
Very few existing published info. but general support
So, where is HMA industry vs. all GHG emissions . . .

carbon footprint: US sourcescarbon footprint: US sources
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carbon footprint: US sourcescarbon footprint: US sources RAP: sustainable & carbon neutralRAP: sustainable & carbon neutral

RAP: sustainable & carbon neutralRAP: sustainable & carbon neutral

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.

““it it ainain’’tt easy being green!easy being green!””


