2011 Annual Report to the Legislature and
the Department of Resources Recycling and Recovery
Senate Bill 876
\Y aste and Used Tires

Purpose

This report was prepared in accordance with Senate Bill £76 (Escutm) iSlats, 1995, ch. t58, § 20),
which amended end added numerous sections, to the Pubjic Resources Code, including Section
42889.3, which states;

On or before January 1 oftank year, the Department o fTransportation shall report to fh&
Legistatw-e and the board on the tti& o fwaste rites in transportation and civil engineering
projects during the previous five years, including, but not limited to, the approximate numbei
oftires used every year, and the iyve.s and location ofih$$e protects'.

Background

According to the California Department of Resources Recycling and Recover (CalRecyde)* more
than 44 million used and waste lires mwere generated in the State in 2006, O fthese tires, 35 million
were diverted from disposal fir stockpiles through recycling, reusing, letreaiing, and as tire-denved
fuel For the approximate 11 million iires that did not have an established secondary use, tbe
expansion of'the existing markets for waste tire usage such as Rubber Hot Mix Asphalt (RHMA)\
phyground mats or other surfacing, civil engineering applications, and tire-derived fuels will assist
m addressing potential tire sroekpile issues and their associated environment! impacts

Caltrans* Efforts

The California Department of Transportatitn (Caltrans) has established a variety ofuses for
recycl'd content tire products for civil engineering applications in transportation projects, Caltran*
is commuted lo 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, Calirans is also pursuing other uses that can potentially consume
larger quantities uf w$ste tires. “Shredded waste tires,” also known as Tire-Derived Aggregate

fID A), consume large quandiies of tires when installed as lightweight fill material in Caltfans
engineering applications Caltrati* also tlaes waste lires in other asphalt appjications and innovative
products.

Caltrans Uses RHMA as an alternative to Hot Mix Asphalt (HMAj. RHMA is similar to HMA
except that it incorporates crumb rubier harvested from waste tires. Caitrans has seen a steady
increase in RHMA use. Based on projects awarded in 20 JO, 30. ft percent of all flexible p&vemé&flis
by weight, were designed with rubberized sjsphafc. A significant increase in RHMA usage is
expected in the 2011 calendar year. Thus can be attributed to tiiree factors. First, management has
continued to promote the usage of RHMA throughout CalJttwiS by emphasizing the policies,
guidelines, and procedures on RHMA, Second, savings from lower Char! expected construction bids

1 Kubbflr Hoi M il Asphalt (R.HMA) and Hor Mix Aspliait (HM/t) supe”~ede the Rubberized ~spJialt Concise (ft.AC)
aitd asphalt concrete (AC) teftfts used in previous reports, The RHMA md HMA terms ane ccmsisteivi with flccepltd
industry ard acadettm references and will fcmv be the exclusive terms a&d for t»fs report



in The 2010/2011 fiscal year, enabled additional paving projects to be funded. Third, Caltyans
implemented warm mix asphalt fWMA) let.hnology that allows (he asphalt material to be placed at
Ido!ej temperatures than that of HIVIA. This risw technology also works for rubberized warm mis
asphalt (RWMA) used m several large projects awarded in 2011. A complete liit of Caltians1
project? that incorporate waste tires is included in Appendix 1.

Waste Tires Used in the Caltrans Projects

Number of Number of Number of Number of

Tires Used in Tires Used Tires Used Tires llsert in
Vear Pavement as TDF5 %S IDA*'7 Other Totals

Projectsl ApplicationsL?

2007 3,140,80% 199,800 86,699 3,427,307
2008 3,388,962 199,800 176,557 164,853 4,430,577
2009 3,610,10b 385,000 109,637 P12.547 4,247,290
2010 4.147,433 385,000 264,543 4,796,976
2011 7,000,000' 385,000 236,123° 7,621,12%
Subtotal 21,737,309 1.554,600 286,594 394,775 24,523,278

' Sised on projects listed in Appendix L Formula tor conversion o/ RUM/, tonnage r nhumber of waste (.Ires

CDJBsumed is 2.77 tjr~s/TOfM A metricran or 2.47 tiles”RHMA tIS tan,
J Actual; quantity trough second quarter is 5,390,386 tires With an estimated projection of 7.000,000 tires IhtOttgh thfc

rind of the calendar year
1 Based onthe 4* Edition of CalRecycle’s Waste Tire Recycling Management Program, the number of tire#w « ¢ as

Tire Derived Fuel (TDF) in cement kilns in California was projected for2007, and 2008 m be ~a million (ire:;

These values were then multiplied by the- estimated Caltraift 2.7 percent sliart of cement usage in those s«s+s- Base*'
on The 5 Edition of CalRecycle’s Waste Tint Recycling Program, ihe number of tires used a$ TDF jo £Qf$; 2010 and
2011 is projected to be 7 million tires, ThiiaftlaiBiE wat then multiplied by the estimated Caltrans share ofoment

usage of 5.5/ to determine the number oftif*s used us TOT.
1 Amount represents TL'A used as lightweight fill maierial. Ifexperimental installations continue to perform as
anticipate proving that this U it good engineering application, ihen this can be adopted as a standard tool

Additional pilot projects art being aggressively pursued.
* Other if.iplicaiic.ins include ihe use of waste tires ussd in asphalt - rubber binder material for chip seal projects and in

the production of rah her weed abatement mats.
n Actual quantity through second quarter only.

To further enhance Caitrans’ effort to reduce waste fire stock piles in this country, Caltrafiaf revised
its project Specifications to limit the crumb rubber used in. Caltratre* pavement projects to only
material produced in the United Stales from waste tires taker from vehicles (jvmed and operated m
the United States, Imported crumb rubber is ifet allowed.

In October 2009, CaKrans issued Pavement Policy Bulletin QPPB 09-02}, Quieter Strategies for
Noise Sensitive Areas. The goal of'this bulletin is to promote qui&ter pavements strategies tliat
maintair noise reduction benefits without compromising safety, ridequtility, or the sustainability o'
pavement surfaces, RHMA is opt Ofthe approved quieter ps cement strategies established through
research data collected throughout the stare and nationally. This policy will increase the ust; of
RHMA in noise sensitive ateas fnd contribute to Caltrans overall waste tire usage- totals,



Titrough an interagency agreement, Caltrans and CaiRecycie conducted research to seek
opportunities co expand the use of RHMA ir Cabrans projects. Tins research helped to confirm the
cost-effectiveness of Caitrans strategies for RHMA, confirmed Lbe feasibility ofrecycling reclaimed
RHMA into newly placed pavement and established the core elements for product deployment
through stalewide training and partnerships with industry. Funds were also used to develop an on-
line RHMA training course for Caltrans employees.

The increased use of RHMA comes with opportunities to test the limits ofthe product and
placement. The successful installation of RHMA is dependent on many factory with the most
critical ones being related to ternperunite. RHMA is produced at a higher temperature than HMA
ar<d must also be placed at hotter temperatures during construction. The ambient air temperature or
the construction site at the time of material placement plays a key role in the ability to compact the,
maierial for good durability. Foreosits on three recent RHMA pavement failures attributed ihose
failures to installations conducted outside the acceptable temperature range All three projects wen:
constructed in the fall season, during night work, whete temperatures had dropped dramatically

In 2010, CallrariS began using RWMA, R\VMA is prepared at lower temperatures than RHMA an™*]
allows for a larger ambient iiemperature range during placements* This temperature difference also
allows for longer haul distances from the asphal! plant to the project location, increasing the
opportunities for this pavement strategy to be used.

CiilUans considers TDA as the first option whenever lightweight fill is required for a project. To
support Caltrans' consideration of project-specific TDA uses, CaiRecycie has provided Caltrans
with access to industry experts to supplement education to Caltrans’ technical staffto promote the
innovative use of shredded waste tires in highway consIruction.

Most recently,, TDA was used in the Confusion Hill Realignment Project, which was designed to
bypass &signifies™ landslide area on U.S. Highway 103 in Mendocino County . Here, lightweight
fill material was strategicaliy placed over a culvert, approximately UQ feet below the roadway.
TDA was selected tor this project doe to its many good engineering characteristics including
durability, high permeability, and low earth pressures Srege 1 ofthe construction project was
completed in 200E and stages 2 and 3 were completed in 200? A total 0£286,594 waste tires were
used on ihis project. This was the first independent project where Caltrans did not rely on
CalRecycle to furnish or deliver the TDA to the.jobsite- The limited number of TDA suppliers
close to the project site as well as a lunited number of properly equipped trucks to deliver the TDA,
made ,h difficult to receive die material in a timeiy maimer. Another issue was inconsistent
aggregate size, with much that was delivered found to be larger than anticipated. This required
additional TDA to be placed to account for settlement and deflection oftiie TDA once it was
compacted in place Although, these were viewed as relatively minor issues,, djey have been noted
and will be shared for future projects

Caltrans will continue to research retaining walls built with TDA used as backfill material. The
results from the research will give parameters for use in, seismic design. These results may allow
for a significant reduction in die retaining wall mass in ftifure design”., ultimately reducing the cosU:
for such structures.



in addition to RHMA and TDA, the use if tires as a fuel supplement in cementkilns and
cugeneraiion facilities constitutes a large market for the consumption of waste tifcjk Based or the
Five-Year Plan tor die Waste Tire Recycling Management Progmm 5)¢ Edition, o fthe approximate
4 million waste tires generated in California in 2006., approximately 7 million Were consumed as
The Delved Fuel in various cement kilns in California. These kilns product cement used to treats
concrete CaUrftft* uses in many of its construction projects.

Other transportatior, applications tjjat incorporate waste tires include asphalt rubberbinder material
Used in diip seals and rubber mats Asphalt rubber chip seal projects are used to correct surface
deficiencies and to seal and protect (he pavement against (he intrusion of surface water Caltrans
will continue the installation of .rubber mat* underneath guardrails as a method of vegetation
control This application has performed well m addressing Caltrans instone maintenance need to
suppress fire risk through weed control, while! reducing herbicide usage and the exposure of
maintenance staffto traffic and chemicals.

Although program funding continually fluctuates, Caltranslrecent locus on RHMA and TDA as
strategies of choice has allowed Caltrans to increase Its percent usage of waste fires. The recent
experience of lower than expected construction bids also allowed for more projects to he funded.
Appendix 2 compares the various pavement types (by weight) constructed by Caltrans each year
Appendix 3 shows the increasing percent usage of RHMA when compared to all flexible pavemen
strategies.

Summary

Caltrans has promoted the use of RHMA as a roadway pavement strategy, and will continue to use
RHM A as the strategy of choice when evaluating flexible pavement designs The increasing
percentage u:e 0" RHM A versus HMA is expected to continue on a positive trend. As Caltrans
help.tto reduce the number of waste tires entering into California’s landli llsand stockpiles dirougfi
the means described in this report, Caltrans will continue to look for new and iinovative uses of
recycled waste tires for transportation projects.

Caltransluse of RHMA iu largely dependent upon the available funding m the State Highway
Operation and Protection Program (SHOFP) for pavement projects, where maintenance project
needs continue to exceed the funding available, However* the limited work in the construction
mdustiy has resulted in more competition, lower bids, and transportation project savingst.bat
allowed more projects to be funded.

One final observation io note is ibat there is a substantial investment of State and federal funds or.
local roads. Some ofthese investments include the local share of the State Transportation
Improvement Program congestion reliefprograms, and gas tax i“enue. Although Caltrans cannot
accurately quantify the use of RHM.A on local roads, it is a pavement strategy currently used by
many local agencies.

Caltrans is dedicated to the steu'ardship of natural resources and wiil continue to look for
opportunities for innovative uses of recycled products in transportation projects.
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