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Utilizing Smokeless 
Asphalt to Reduce 
Fugitive Emissions
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Chemical Warm Mix + Lower Production Temperatures = Smokeless Asphalt

Reduce energy 

consumption

Limit air pollution Longer-lasting asphalt 

pavements

Reduce GHG 

emissions

Improve health and 

safety of crews



A reduction in 
fugitive emissions 

improves the 
health and safety 
of employees at 

the plant and the 
road crews laying 

the asphalt.

Fewer fugitive 
emissions improves 

the air quality for 
the local 

neighborhoods and 
the community 
surrounding the 

job site.

The reduction of 
CO2, NOX, SOX, PM 
and VOCs improves 

the air quality at 
the plant site and 
in the surrounding 

area.

Chemical WMA at 
low production 
temperatures 

effectively reduces 
stack and fugitive 

emissions, 
improving the 

surrounding air 
quality.

Typical hot mix 
asphalt generates 
fugitive emissions 
at the plant and 

the job site.
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Using Smokeless Asphalt to Reduce Stack and Fugitive Emissions



Data from 2021-
2022 Smokeless 
Asphalt  
Demonstrations
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Data Summary: 
WMA at Low Production Temperatures

Six Projects in Six States: Reductions By The Numbers 

Temperature Fuel CO2 Fugitive Emissions*

48°F 18% 23%
91%

*Fugitive 

emissions are 
measured at the top 
of silos.
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How is Particulate Matter 
Classified?

▪ Airborne particulate matter is a mixture of solids and aerosols that vary 
in shape, size and chemical composition.

▪ Particulate matter particles are classified by their aerodynamic 
diameter

▪ PM10 →Coarse particles that are less than 10 microns in diameter

▪ PM2.5 → Fine particles that are less than 2.5 microns in diameter

▪ PM1.0 →Very fine particles that are less than 1 micron in diameter

▪ Particle size is important for classification because particles less than 10 
microns are inhalable into the lungs with fine particles penetrating 
deep into the lungs, which may induce adverse health effects. 



APT Device

One particulate 
analyzer placed at 
the load out

One particulate 
analyzer placed 
over the chute

One particulate 
analyzer placed at 
the top of the silo

Particulate Emissions Devices at the Plant 
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Fuel Usage 
Measurements
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CO2 - Stack Testing
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Emissions Reductions Benefits with True WMA

Run #4 325F 
AVG Mix 

Temp

Run #1 AVG 
305F Mix 

Temp

APT 
Device

Run #2 280F 
AVG Mix 

Temp

Run #3 260F 
AVG Mix 

Temp



Mix Design Variables



Fugitive Emissions 
Data
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2022 Low Temperature 
WMA Data

Fugitive Emissions Reductions by Location (PM10)
Note: Average Temp Reduction 51°F-55°F

Top of Silo

Note: Average Reduction across the projects

92%

Silo Loadout

80%

Screed Operator

88%

Center of Screed

92%



2022 Low Temperature 
WMA Data

Fugitive Emissions Reductions by Location (PM2.5)
Note: Average Temp Reduction 51°F-55°F

Top of Silo

Note: Average Reduction across the projects

75%

Silo Loadout

67%

Screed Operator

90%

Center of Screed

87%



Fuel Usage and CO2 

Data
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CO2 Emissions – Stack Data
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Fuel Usage Reduction 

Florida New York Utah Virginia

Average Data

55.0°F Temperature Reduction 
20.4% Reduction in natural gas consumed
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WMA Plant Fuel Consumption 2022

Utah Contractor
• 360 Tons/hr 
• Gencor Counter 

Flow
• 15% RAP 
• 250k Mix Tons/yr
• $50k Savings (single 

plant at 260°F)

CO2 Reduction 26.0%

Florida Contractor
• 200 Tons/hr
• Astec Double Barrel
• 40% RAP 
• 150k Mix Tons/yr
• $21k Savings 
      (single plant at 
265°F)

CO2 Reduction 25.1%

Note: Natural gas fuel $3.00/MMBtu assumption

Virginia Contractor
• 290 Tons/hr
• Astec Double Barrel
• 30% RAP Content
• 250k Mix Tons/yr
• $35k Savings (single 

plant at 260°F)

CO2 Reduction 21.8%
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Fuel Savings from Model
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The Benefits of Chemical WMA at Low Production Temperatures - CO2 Reduction



The Proof is in the 
Pictures
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Reducing Visible Emissions with Low Production Temperatures

Standard Asphalt Mix Mix with Chemical WMA at 50F Reduction
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Reducing Visible Emissions with Low Production Temperatures

Smoke – Standard Hot Mix Asphalt at 315F No Smoke – Mix with Chemical WMA at 260F
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Reducing Visible Emissions with Low Production Temperatures

325F production temperature 275F production temperature



Smokeless asphalt= 
longer lasting 
pavements
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Density Matters
▪ 1% increase in field density increases pavement service 

life up to 10+%

▪ Annual Savings of $1.75 to $8.75 billion with a “B”

▪ FHWA Demonstration Project for Enhanced Durability of 
Asphalt Pavements through Increased In-place Pavement 
Density showcased that chemical WMA improved in 
place density or reduced effort needed to achieve 
required density

Aschenbrener, T., ETG Presentation, April 27, 2016
FHWA Demonstration Project for Enhanced Durability of Asphalt Pavements through Increased 
In-place Pavement Density, Phase 3 FHWA-HIF-20-003
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Smokeless Asphalt can lead to longer 
lasting roads

• Heat ages the binder in the mix production 
process = oxidation of the material and shortens 
service life

• Smokeless asphalt enables contractors to achieve 
workability and improve compaction, all while 
avoiding aging of the binder

• This effect can enhance the life of the pavement 
and extend road life by 20-30%

• NJ DOT produces approximately 14M tons of 
asphalt per year at $70 per mix ton.

• NJ DOT spends roughly $980M per year on 
asphalt

• Assuming asphalt overlays last 10 years on 
average.

➢ A 10% life extension saves NJ ~ $98Million/yr

➢ A 20% life extension saves NJ ~$196 Million/yr

➢ A 30% life extension saves NJ ~$294 Million/yr

Smokeless asphalt presents an 
opportunity for NJ to realize 
$98-$294 Million per year in 
life cycle cost savings!



Sample 
Specifications and 
Regulations 
utilizing WMA 
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1. MN DOT Incentive Spec

2. TX DOT Draft Incentive Spec

3. NY DEC Part 220 Regulation

4. Utah DEQ R-313

31

Sample Specifications/Regulations
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MN DOT WMA Incentive Specification



TX DOT Incentive Summary (under industry review/piloted projects 
2023 and 2024)
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Requirements:
Thermal Imaging at Plant Discharge (procedure attached)
Thermal Imaging Behind the Paver Screed
A full dosage of an approved Chemical Warm Mix Additive

HMA Maximum Temps    
PG 76 345F
PG 70 335F
PG 64 325F

Producer has the option to produce HMA or WMA (but still have 
to use thermal imaging and full dosage of chemical WMA 
additive regardless).

WMA Maximum Temps
PG76 295F
PG 70 285F
PG 64 275F

To be eligible for WMA bonus:

- Must not exceed WMA Maximum 
temperatures (producer will need to set 
target production temperature lower than 
maximum temperature to account for 
temperature variance throughout the day).

- Must achieve density.
- Average temperature must be within 10F+/- 

of target temperature.
- Must control temperature variance.

Bonus Structure:
WMA with less than 20 degree temperature variance throughout the day – 3% bonus
WMA with less than 30 degree temperature variance throughout the day – 2% bonus
WMA with less than 40 degree temperature variance throughout the day – 1% bonus



Utah DEQ R307-313—WMA option for controlling VOC emissions at 
asphalt plants
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NY Part 220-3.6(b)—WMA option for controlling blue smoke emissions at asphalt mix plants
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CONCLUSION: Smokeless asphalt can 
virtually eliminate smoke and 
emissions and improve mix 
performance.

▪ Temp reduction of 50°F or more will 
significantly reduce visible emissions and odors 
at the plant and paver versus merely capturing 
the smoke at the plant

▪ Temp reduction is a proven, economical 
approach to reducing/eliminating visible 
emissions and odors

▪ Smokeless asphalt has the added benefit of 
helping industry meet the climate goals by 
reducing GHG emissions by approximately 20% 
or more

▪ Smokeless asphalt can improve mix 
performance and make the roads last longer



Questions?

Ashley R. Batson, JD

Ingevity

ashley.batson@ingevity.com

803-730-0571
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