2014 Annual Report on Caltrans’ Use of
Waste and Used Tires

Background

According to the California Department of Resources Recycling and Recovery (CalRecycle),
Californians generated an estimated 42 million waste tires in 2013. Of these tires, 36.7 million were
diverted from disposal or stockpiles through recycling, reusing, retreading, or as tire-derived fuel. For
the approximate 5.3 million tires that did not have an established secondary use, the expansion of the
existing markets for waste tire products such as rubberized hot mix asphalt (RHMA), vegetation control
mats or other surfacing products in civil engineering applications, will assist in addressing potential tire
stockpile issues and their associated environmental impacts.

Caltrans’ Efforts

The California Department of Transportation (Caltrans) has established a variety of uses for recycled
content tire products for civil engineering applications in transportation projects. Caltrans is committed
to helping reduce the number of waste tires entering California’s landfills by aggressively pursuing
innovative uses for these tires. Although RHMA is viewed by many as the main avenue to aid in this
effort, Caltrans is also pursuing other uses that can potentially consume large quantities of waste tires.
“Shredded waste tires,” also known as tire derived aggregate (TDA), can consume large quantities of
tires when used as lightweight fill material in Caltrans engineering applications. Caltrans also uses
waste tires in other asphalt applications and innovative products that will be covered later in this report.

Caltrans’ largest use of waste tires is in RHMA pavement material as an alternative to hot mix asphalt
(HMA). RHMA is similar to HMA except that it incorporates crumb rubber harvested from waste tires.
The percentage of actual amounts of RHMA placed compared to that of HMA placed in 2014 was 26.7
percent. In the previous years, Caltrans reported the percentage of RHMA based on the engineer’s
estimated quantities at the time of project award. Recognizing that project changes may occur during
construction that can alter pavement strategies and quantities, beginning with the 2013 year, this report
will compare the actual amounts of material placed during construction.

Caltrans has implemented the warm mix asphalt (WMA) technology that allows the asphalt material to
be placed at cooler temperatures than that of conventional HMA. This new technology works for
rubberized warm mix asphalt (RWMA) as well and eliminates some of the ambient temperature
restrictions that previously limited RHMA use in colder climates. Having this flexibility resulted in
several large WMA projects awarded in 2011.

To further enhance Caltrans’ effort to reduce waste tire stock piles in this country, Caltrans revised its
project specifications to limit the crumb rubber used in Caltrans’ pavement projects to only material
produced in the United States from waste tires taken from vehicles owned and operated in the United
States. Imported crumb rubber from other countries is not allowed.



Number of | Number of | Number of Tires
Tires Used in| Tires Used| Used in Other
Year Pavement as TDF? | Applications? Totals
Projects?
2010 4,147,433 407,000 264,543 4,818,976
2011 6,654,776 341,000 307,259 7,303,035
2012 4,631,268 423,500 285,931 5,340,699
2013* 2,585,974° 451,000 453,050° 3,490,024
2014 2,718,615 451,000 160,070 3,329,685
Subtotal 20,738,066 2,073,500 1,470,853 24,282,419

1 Based on projects listed in Appendix 1. Formula for conversion of RHMA tonnage to number of waste tires consumed is
2.72 tiressRHMA metric ton or 2.47 tiressRHMA US ton.

2 Based on CalRecycle’s recently published California Waste Tire Market Report: 2013, waste tires used as tire derived fuel
(TDF) in cement Kilns was 7.4 million in 2010, 6.2 million in 2011, 7.7 million in 2012, 8.2 million in 2013 and 8.2 million
projected for 2014. This amount was then multiplied by the estimated Caltrans market share of cement usage of 5.5% to
determine the number of tires used as TDF.

% Other applications include the use of waste tires in asphalt rubber binder material for chip seal projects, rubber weed
abatement mats and as TDA.

4 Numbers beginning with the 2013 year are based on actual amounts placed.

The incorporation of waste tires into State highway projects increased in 2010 and reached an all-time
high in 2011. This was a result of an influx of additional Federal stimulus funds. As these funds were
expended, less money has been available for pavement projects and have since leveled off to more
normal levels. Though funding constraints may limit the number of pavement projects in the near
future, the continued promotion of RHMA and RWMA will be emphasized in Caltrans’ policies and
guidance. One example of this is with a current policy that will update Chapter 630 of the Highway
Design Manual. This change will make RHMA the default pavement surface course unless any of the
following criteria are present:

e When HMA project quantities are 1,000 tons or less.

e When ambient temperatures at the time of RHMA placement will be below 45 degrees

Fahrenheit.
e Where the roadway elevation is above 3,000 feet.
e When HMA is used as a concrete pavement asphalt base or bond-breaker.

A complete list of Caltrans’ projects that incorporated waste tires is included in Appendix 1. Appendix
2 compares the various pavement types (by weight) constructed by Caltrans each year. Appendix 3
shows the percent usage of RHMA when compared to all flexible pavement strategies.

Caltrans’ partnership with CalRecycle has resulted in an increased awareness of waste tire products and
opportunities to expand the use of products in Caltrans projects. Research has been conducted to
confirm the cost-effectiveness of Caltrans strategies for RHMA, the feasibility of recycling reclaimed
RHMA into newly placed pavement, and to establish the core elements for product deployment through
statewide training and partnerships with industry. On-line RHMA training for Caltrans employees was
also accomplished under this partnership.

To support Caltrans’ consideration of project-specific TDA uses, CalRecycle has provided access to
industry experts to supplement Caltrans’ technical staff in promoting the innovative use of shredded
waste tires in highway construction. Caltrans has also partnered with CalRecycle to research retaining



walls built with TDA as backfill material. The results from the research will give parameters for use in
seismic design. These results may allow for a reduction in the retaining wall mass in future designs,
ultimately reducing the costs for such structures.

In addition to RHMA and TDA, the use of tires as a fuel supplement in cement kilns and cogeneration
facilities constitutes a large market for the consumption of waste tires. Based on CalRecycle’s
California Waste Tire Market Report: 2013, approximately 8.2 million waste tires were consumed as
TDF in various cement kilns in California in 2013. These kilns produce cement used to create concrete
Caltrans uses in many of its construction projects.

Other transportation applications that incorporate waste tires include asphalt rubber binder material used
in chip seals and rubber mats. Asphalt rubber chip seal projects are used to correct surface deficiencies
and to seal and protect the pavement against the intrusion of surface water. Caltrans will continue the
installation of rubber mats underneath guardrails as a method of vegetation control. This application
has performed well in addressing Caltrans’ historic maintenance need to suppress fire risk through weed
control, while reducing herbicide usage and the exposure of maintenance staff to traffic and chemicals.

Summary

Caltrans has promoted the use of RHMA as a roadway pavement strategy and will continue to use
RHMA as the strategy of choice when evaluating flexible pavement designs. Caltrans helps to reduce
the number of waste tires entering into California’s landfills and stockpiles through the continued
promotion of waste tire products in transportation projects.

Caltrans is dedicated to the stewardship of natural resources and will continue to look for opportunities
for innovative uses of recycled products in transportation projects.
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Chart of Pavement Types Constructed in Years 2007-2014
Showing Usage Trends
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RHMA as Percentage of Total Flexible Pavement Constructed
2007 - 2014
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RHMA percentage determined by comparing RHMA to all flexible pavements, by weight.

* Beginning with 2013 based on actual placed. Prior to 2013 based on quantity at Award Date
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