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Where?

Why?



Roads are Important!




50,000 miles (80,000 km) hard surfaced highway
(250,000 miles in all)

Known cambered surface facilitating drainage

For conquest and administration...led to frade...
migrations...diffusion of Christianity

Appian way — 360 mi. First of 29 roads out of Rome.
“All roads lead to Rome..."

Being refurbished into a walking trail.. .first part can
be seen in a McDonalds in Rome



Early roads



Now...



Paving then...



Paving now...















DB-X-HR



IT's not EVOLUTION.




Warren Brothers Portable



Plant “evolution” didn't take this route



It's INNOVATION.
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Pollutant
Emissions

Environmental

Greenhouse Gas

. Decarbonization
Emissions

Sustainability Economic

Social

Sustainability: Finding a balance between the social, economic, and environmental needs of the
present and the future.

Decarbonization: An environmental focus area of sustainability with a specific emphasis on
reducing carbon emissions (especially CO.,).



Environmental Product Declaration

https.//westcoastclimateforum.com/cfpt/concrete/strategy1



Asphalt Plant Carbon Footprint

5%, A2 (Material
Transportation) cammsmmEEEl

" 1.4%, Hot Oil Burner

8.1%, AC Power

EPD Data from NAPA's 2022 "GHG Emissions Inventory for Asphalt Mix Production in the United States”
Plant Carbon Footprint data from Astec proprietary calculations. Third party verification in progress.



300F HMA requires approximately 250,000 BTU/hr
94% of roads are asphalt

Recycled Asphalt Pavement (RAP) is the USA’s most
recycled material

Current plant technology can produce mix with 50%
to 70% RAP

Many things can be done to lower the energy
requirements (component & operation efficiency)



Ultra-low NOx burner technology developed for
California requirements
High efficiency drying system — low heat loss
Astec V-Pac technology — further reduces heat
loss
Fugitive hydrocarbon emission control
 Hydrocarbon capture system for entire plant
« Fiber bed smoke collection system
« AC tank condensers
« AC tank activated charcoal fume collectors



Switching from Waste Oill to
Natural Gas can lead to a
29%* reduction in carbon
emissions.

Astec’s burner technology
can meet the most
stringent pollutant
emissions requirements.

*Based on Astec internal calculations. Third party verification in progress.

WHISPER JET®

Total-Air Burner

Oil, Natural Gas, or Propane
compatible

200 to 600 TPH nominal aggregate
drying capacity

Patented castellated nose, ring, and
nozzle

The Whisper Jet burner delivers
unmatched reliability and hassle-free
maintenance.

PHOENIX® TALON II™

Total-Air Burner
Oil, Natural Gas, or Propane
compatible
200 to 600 TPH nominal aggregate
drying capacity
Lean burn premix

The Phoenix Talon Il burner sets the

standard for power and efficiency, while
maintaining very low emissions.



Ultra-low NOXx burner technology developed for
California requirements
High efficiency drying system - low heat loss
Astec V-Pac technology - further reduces heat
loss
Fugitive hydrocarbon emission control
 Hydrocarbon capture system for entire plant
« Fiber bed smoke collection system
« AC tank condensers
« AC tank activated charcoal fume collectors



Existing Technology: V-PAC



* Process control:
= Drum — control energy loss (hot gases out the stack)
= 60F change in stack temperature is a 4% change in fuel

* Energy savings:
= Baghouse exhaust fan (80% speed = 50% energy)
= Burner fan

* Drag conveyor
» Reduce maintenance



What can be done NOW




A 400 TPH plant with a
100 MM BTU burner is
equivalent to 39,300
hp. Additionally, the
grid is not green...yet.

However:. Some regions
do have a green grid,
SO it can be beneficial
to electrify plant
subsystemes.



What can be done NOW




Insulate or not?



What can be done NOW




What can be done NOW




What can be done NOW




What can be done NOW




Foamed asphalt has a
reduced viscosity, serving as a
compaction aid and allowing
the mix to be produced at
lower temperatures.

A 50° F reduction in mix
production temperature can
result in a fuel savings of 11%*.

*Based on Astec internal calculations. Third party verification in progress.



CONVENTIONAL

HOT MIX

50F lower mix temperature = 11% less fuel

Pick a WMA technology and sell it



Good stockpile management
practices can have an
oversized effect on plant
efficiency.

A 2% reduction in moisture
can reduce the burner energy
requirement by 21%".

*Based on Astec internal calculations. Third party verification in progress.



100% Natural Gas 70% Natural Gas, 30% Hydrogen

Astec has tested a hydrogen-enriched natural gas fuel train up to 30% hydrogen.
30% Hydrogen results in a 12% reduction in CO,, with a slight increase in NOXx.



Decarbonization Scenarios
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Scenario 1
Baseline with #2 Fuel Oil

*Stockpile Management = 2% Moisture Reduction
**Warm Mix = 75° F Temperature Reduction
No change to A1, A2, A3: AC Power, A3: Outbound Trucking, or A3: Agg Loader Ops

9%

Materials

Scenario 2

Baseline with NG

26%

ransportation

Materials Materials

Scenario 3 Scenario 4
Stockpile Management, 50% Warm Mix  Stockpile Management, 100% Warm Mix,
20% H2 fuel enrichment



« Barely audible, if at all, to neighbors

* No odors or visible hydrocarbon emissions

* More fuel efficient & less greenhouse gas emissions
» Plant layout optimized for emissions reductions

« Better capacity utilization

* Mostly electric plant components

« Covered facilities

Better Neighbor.



Certainty: Increased Expectation of Sustainability

Less HMA. More WMA.

Recycle, Recycle, Recycle




Warren Brothers, 1912 > Asphaltinc, 2019 | JM The Plant of the Future |



Covered indoor facilities



Certainty: Increased RAP: NORM rather than EXCEPTION

Multiple “Black Bins”



Covered indoor facillity, France, 2013






Covered indoor facillity, France, 2013



Interface to Outdoor Storage (Storage Bins)
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We can safely predict...
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* Increasing expectations of sustainability
* Increasing RAP usage

Questions?
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