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This material is disseminated under the sponsorship of the U.S.
Department of Transportation in the interest of information exchange
under cooperative agreement No. 693JJ31850010. The U.S. Government
assumes no liability for the use of the information.

The U.S. Government does not endorse products or manufacturers.
Trademarks or manufacturers’ names appear in this material only because
they are considered essential to the objective of the material. They are
included for informational purposes only and are not intended to reflect a
preference, approval, or endorsement of any one product or entity.
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* Objective: provide information to facilitate better understanding of
the current usage levels of cutback asphalt in pavement
construction, maintenance, and preservation as well as State DOT
specifications that may allow use of cutback asphalt.

* Purpose: identify areas where use of cutback asphalt can be
reduced and provide alternatives to cutback asphalt.

* Federal Highway Administration (FHWA) project: “Deployment
and Development of Innovative Asphalt Pavement
Technologies. (DDIAPT)”

e Tech Brief: Steps to Reduce Use of Cutback Asphalt in Pavement Maintenance and
Preservation

* https://www.fhwa.dot.gov/pavement/asphalt/HIF_.pdf
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* Engineers and environmentalists are concerned with the use of
cutback asphalt for three primary reasons:
e environmental issues,
* fire hazards,
 potential health risks posed to construction workers.

* 1975 estimates reported by the US Environment Protection
Agency (EPA):
* uncontrolled hydrocarbon emissions > 655,000 metric tons,

» 3.8 percent of total volatile organic compounds (VOC) emissions from
stationary sources,

* in some States, cutback asphalt accounted for more than 15% of the 1975
emissions.
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» Estimated annual emission of VOC from cutback asphalt was
about 17.5 percent of the 3.7 million metric tons of cutback
asphalt sold in 1975

* Reported total sales of cutback asphalt in the U.S. in 2023 was
slightly more than 0.13 million metric tons at 136,544 metric
tons.

« approximate 96 percent reduction of annual cutback asphalt sales
compared to 1975

* Accounting for an estimated 23,984 metric tons of VOC from
cutback asphaltin 2023.
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Guthack asphalt sales and estimated V0G
emissions. (Fioure source PTS)
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* Cutback asphalt sales and uncontrolled hydrocarbon emissions are
considerably less than the middle 1970’s.

* Room for further reduction in uncontrolled hydrocarbon emissions
from cutback asphalt.

* Estimates indicate that usage of as little as 10 percent cutback
asphalt products in total asphalt product usage may contribute as
much as 60 percent of total uncontrolled hydrocarbon emissions.

* Regulatory compliance mindset rather than focus on change of
practice.

* Change in practice might be facilitated by identification of possible
lower emission alternatives - Asphalt Emulsions.
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Background

* Cutback Asphalt and Asphalt Emulsions are also referred to as Liquid
Asphalt.

* Cutback asphalt is made by blending a diluent, typically a petroleum
distillate, to an asphalt binder.

Rapid Curing (RC) Medium Curing (MC) Slow Curing (SC) Asphalt Inverted
Cutback Asphalt Cutback Asphalt Cutback Asphalt Emulsion Emulsified
(Road Oils) Asphalt
Asphalt Binder Asphalt Binder Asphalt Binder Asphalt Liquid Asphalt
Binder RC. MC. or SC
Gasoline or Naphtha gearosene Slowly Volatile & Water And Water And
Non-Volatile Qils Emulsifier Emulsifier
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Background

* Various types and quantities of diluents are used to extend curing or
hardening time of the asphalt binder.
 Rapid curing (RC), where 70 to 90 percent of very volatile gasoline or naphtha is the diluent,
e Medium cure (MC), where 60 to 80 percent of less volatile kerosene is the diluent,
* Slow curing (SC), where 20 to 30 percent of a low to nonvolatile oil is the diluent.

* Asphalt emulsion is a mixture of two normally immiscible
components, asphalt and water blended with an emulsifying agent.

» Rather than evaporation of volatile organic solvents as in cutback asphalt, asphalt
emulsion relies on a breaking phenomenon and evaporation of water to yield an asphalt
binder as the residue.

 Inverted emulsified asphalt is an asphalt emulsion of any of the three
types of cutback asphalt.
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Background

* The primary pollutants of concern from asphalt and asphalt
paving operations are VOC.

 Among the three types of asphalt used in paving operations (i.e.,
asphalt binder, emulsified asphalt, and cutback asphalt),
cutback asphalt is a major contributor to VOC.

* Relatively, minor amounts of VOC’s are emitted from emulsified
asphalt and asphalt binder.

* Diluents in cutback asphalt and inverted emulsified asphalt are
VOC and are considered as precursors to tropospheric or
ground-level ozone formation.
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Gutback asphait allowance by State DOTS.

(Figure source PTSD
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Alternatives to Cutback Asphait

* Asphalt emulsions are a suitable alternative to cutback asphaltin
pavements construction and preservation.

* Ozone depletion is not considered a problem with emissions from
non-solvent containing, low temperature, asphalt applications like
asphalt emulsion.

* Pursuant to the 1977 publication of a guideline series, “Control of
Volatile Organic Compounds from Use of Cutback Asphalt,” and
establishment of the U.S. National Ambient Air Quality Standards
(NAAQS), a large-scale national conversion from use of solvent
cutback asphalt to asphalt emulsions was initiated.

* Use of asphalt emulsion has grown over the past century, more
specifically in the last half-century.
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Alternatives to Cutback Asphait

. Tg&first reported use of asphalt emulsion in pavement construction was in
1 .

* Since the middle 1970s, asphalt emulsions have been used extensively as
an alternative to cutback asphalt:
 tack coats (diluted emulsified asphalt),
» fog seals (emulsified asphalt and other hydrocarbon/bio oils),
rejuvenating scrub seals (emulsified asphalt and other hydrocarbon/bio oils),
sand seals (emulsified asphalt and fine aggregate),
micro surfacing (emulsified asphalt, water, fine aggregate, mineral filler, other additives)
slurry seals (emulsified asphalt, fine aggregate, and portland cement),

poqume{_-modified asphalt and rubberized asphalt emulsions are also used for these and other
applications.

 Asphalt emulsion has also been mixed with aggregate at an asphalt mixing
plant to create cold-mix asphalt or in situ for cold in-place recycling.
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summary (1o0f 2

* Volatile diluents used in cutback asphalt, classified as VOCs, are
precursors to tropospheric or ground-level ozone formation and
reduced air quality.

» Use of cutback asphalt in asphalt pavement construction was

identified as a primary contributor to uncontrolled hydrocarbon
VOC.

* Informed awareness and concerted action in reduction of
cutback asphalt usage over the past half-century have led to an
approximate 96 percent reduction in associated VOC emissions.
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simmary 2ot 2

* Asphalt emulsion is a reasonable replacement for cutback asphalt and can be used
during construction or as a part of a maintenance and preservation program.

* During construction, asphalt emulsion prime coats can be used to prepare surfaces
and bind granular layers prior to addition of asphalt layers.

* Asphalt emulsion tack or bond coats may be used between successive pavement
layers.

* The bulk of asphalt emulsion usage addresses pavement maintenance and
preservation applications.

* Treatments used depend on pavement age and condition and have been adapted
globally to consider local climatic and traffic conditions.
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Guthack asphalt sales and estimated V0G
emissions. (Fioure source PTS)
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